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EXECUTIVE SUMMARY 
 

This Phase II environmental site assessment (Phase II) was prepared by DiazYourman & 

Associates (DYA) for the Southern California Regional Rail Authority (SCRRA) for the proposed 

Empire Avenue - Buena Vista Grade Separation (Project) in Burbank, California. 

 

The objective of the Phase II investigation was to evaluate whether soil contamination in the 

right-of-way (ROW) may impact construction activities, and to provide a hazard assessment for 

the mitigation of impacts during earthwork.  The Phase II investigation was also performed so 

that soil excavation and disposal can be managed properly, and to inform the contractor of 

potential contamination so that proper mitigation measures can be implemented.  Excavated 

soils are required by State and Federal regulations to be classified as nonhazardous or 

hazardous prior to reuse as fill or disposal offsite.  A remediation plan is beyond the scope of 

our services. 

 

Forty-eight soil samples were collected from 12 boring locations; see Figure 2.  Samples were 

typically tested for more than one type of contamination as follows: 

 

 Forty-eight soil samples were tested for aerially deposited lead (ADL) and arsenic.  

Twelve surface samples were tested for the remaining Title 22 metals and pH. 

 Four shallow soil locations for pesticides, and herbicides at approximately 3,000-foot 

intervals along the project ROW.  (Performed concurrently with ADL sampling.)   

 

Based on review of analytical test results, DYA recommends the following restrictions for use of 

the soils within the areas tested for this Project: 

 

 The existing undisturbed soils are not considered potentially hazardous waste until the 

soils are excavated. 

 The composite soil will have a total threshold limit concentration (TTLC) less than 

100 milligrams per kilogram (mg/kg), and soluble threshold limit concentration (STLC) 

less than 5 milligrams per liter (mg/l).  Therefore, it is our opinion that the soils will have 

nonhazardous levels of lead or arsenic. 
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1.0 INTRODUCTION 
 

This Phase II environmental site assessment (Phase II) was prepared by DiazYourman & 

Associates (DYA) for the Southern California Regional Rail Authority (SCRRA) for the proposed 

Empire Avenue - Buena Vista Grade Separation (Project) in Burbank, California.   

 

The project consisted of evaluating the site for the proposed grade separations at Empire 

Avenue (underpass) and Buena Vista Street (underpass) located within the SCRRA right-of-way 

(ROW), as shown on the Vicinity Map, Figure 1.  A Site Plan is provided on Figure 2.   

 

 
Figure 1 - VICINITY MAP  

 

SITE 

 

EMPIRE AVE 

 

 

 



A

A

A

A

A

A

A

A

A

A

A

A

A

A'
B

B'

DYB10-12

DYB10-11

DYB10-10

DYB10-09

DYB10-08

DYB10-07

DYB10-06

DYB10-05

DYB10-04

DYB10-03

DYB10-02

DYB10-01

5 

6th St

Victory Blvd

S
c
o
tt R
d

5th St

Kenneth R
d

G
lenoaks Blvd

Empire Ave

Pacific Ave

3rd St

B
u
e
n
a
 V
is
t a
 S
t

H
o
ll y
w
o
o
d
 W
a
y

Alley 

Jeffries Ave

Vanowen St

Victory Pl

P
a
ri
s
h
 P
l

A
m
he
rs
t D
r

L
a
m
e
r  
S
t

B
et
ha
ny
 R
d

Jolley D
r

1st St

Ir
vi
ng
 D
r

E
to
n 
D
r

R
o
s
e
 S
t

O
n
ta
r i
o
 S
t

G
ro
to
n 
D
r

Tu
fts
 A
ve

A
nd
ov
er
 D
r

N
a
o
m
i 
S
t

Tulare Ave

L
in
c
o
ln
 S
t

V
a
l le
y
 S
t

F
a
ir
v
i e
w
 S
t

M
a
p
le
 S
t N
i a
g
a
ra
 S
t

P
a
s
s
 A
v
e

Bel Aire D
r

K
e
y
s
to
n
e
 S
t

C
a
t a
lin
a
 S
t

San Fernando Rd

Front S
t

P
e
p
p
e
r 
S
t

Ram
p 

Thornton Ave

W
al
nu
t A
ve

Winona Ave

B
ri
g
h
to
n
 S
t

U
cl
an
 D
r

Bur
ban

k B
lvd

B
irm
in
gh
am
 R
d

C
or
ne
ll 
D
r

R
e
e
s
e
 P
l C
yp
re
ss
 A
ve

C
am
br
id
ge
 D
r

L
a
ke
 S
t

U
ni
ve
rs
ity
 A
ve

M
a
n
n
in
g
 S
t

S
c
r e
e
n
la
n
d
 D
r

E
v
e
rg
re
e
n
 S
t

P
al
m
 A
ve

O
rc
h
a
rd
 D
r

K
e
n
w
o
o
d
 S
t

L
im
a
 S
t

F
r e
d
e
r i
c
 S
t

M
ag
no
lia
 B
lv
d

A
v
o
n
 S
t

G
rin
ne
ll 
D
r

H
ar
va
rd
 R
d

East Ave

Peyton Ave

Fa
irm
ou
nt
 R
d

D
el
aw
ar
e 
R
d

San Fernando B
lvd

Cohasset St

Stough Park

C
ly
b
o
u
rn
 A
v
e M

y
e
rs
 S
t

G
ri
s
m
e
r 
A
v
e

Che
stn
ut S

t

S
p
a
rk
s S
t

K
e
e
le
r 
S
t

Isa
bel
 St

Bonita Ave

Monterey Ave

Broadway 

S
te
ph
en
 R
d

Karen St

Rosita Ave

Burton Ave

Valhalla Dr

L
a
n
d
is
 S
t

S
ta
nf
or
d 
R
d

D
y
m
o
n
d
 S
t

B
ro
w
n 
D
r

R
ichard St

S
an
 J
os
e 
A
ve

Floyd St

C
a
l i f
o
rn
ia
 S
t

Kenmere Ave

P
ric
e 
D
r

Am
ber Ln

Burbank Airport 

M
a
r i
p
o
s
a
 S
t

Hilton Dr

M
a
ri
a
 S
t

D
ar
tm
ou
th
 R
d

O
ra
ng
e 
G
ro
ve
 A
ve

Rogers Pl

A
u
c
k
la
n
d
 A
v
e B
e
a
c
h
w
o
o
d
 D
r

Elliott Dr

G
r i
f f
i t
h
 P
a
r k
 D
r

D
o
a
n
 D
r

H
am
pt
on
 R
d

Kittridge St

V
a
lp
re
d
a
 S
t

7th Pl

Ja
m
es
to
w
n 
R
d

Ham
line
 Pl

Vanowen Pl

V
ic
to
ria
 P
l

P
ar
ki
ng
 L
ot
 

Vista Ridge 6th St

M
y
e
rs
 S
t

Winona Ave

S
p
a
rk
s
 S
t

R
a
m
p
 

B
ur
ba
nk
 B
lv
d

R
a
m
p
 

N
a
o
m
i 
S
t

A
ll e
y
 

L
i m
a
 S
t

L
im
a
 S
t

H
am
pt
on
 R
d

Walnut Ave

B
r i
g
h
to
n
 S
t

A
lle
y 

A
lle
y 

O
n
ta
ri
o
 S
t

San Fernando Blvd

Cohasset St

A
lle
y
 

L
i n
c
o
ln
 S
t

A
v
o
n
 S
t

F
a
ir
v
ie
w
 S
t

A
lle
y
 

Ramp 

R
am
p 

R
a
m
p
 

A
ll e
y
 

L
in
c
o
l n
 S
t

Parking Lot 

Bur
ban

k B
lvd

A
lle
y
 

A
lle
y
 

G
riffith

 P
a
rk
 D
r

N
a
o
m
i  
S
t

San Fernando Rd

Alley 

5
 

R
a
m
p
 

A
ll e
y
 

Alley 

Alley 

A
lle
y 

M
y
e
rs
 S
t

Alley 

A
lle
y
 

C
or
ne
ll 
D
r

Alle
y 

East Ave

S
p
a
rk
s
 S
t

L
a
m
e
r 
S
t

Ramp 

L
im
a
 S
t

M
a
rip
o
sa
 S
t

R
am
p 

K
e
y
s
to
n
e
 S
t

Br
ow
n 
D
r

R
e
e
s
e
 P
l

R
am
p 

C
a
l if
o
rn
ia
 S
t

Alley Ra
mp
 

R
am
p 

G
rin
ne
ll 
D
r

A
lle
y
 

Ram
p 

R
am
p 

B
ri
g
h
t o
n
 S
t

Ram
p 

K
e
e
le
r 
S
tA
ll e
y
 

F
re
d
e
ri
c
 S
t

A
lle
y 

B
ri
g
h
to
n
 S
t

Hilton Dr

Alley 

Parking Lot 

S
ta
nf
or
d 
R
d

K
e
y
s
t o
n
e
 S
t

Alley 

M
y
e
rs
 S
t

K
e
y
s
to
n
e
 S
t

Alley 

Monterey Ave

Alley 

A
lle
y
 

Burton Ave

Ramp 

A
ll e
y
 

Ram
p 

Ramp 

F
re
d
e
ri
c
 S
t

Ramp 

R
a
m
p
 

A
lle
y 

V
ic
to
ry B

lvd

C
a
t a
li n
a
 S
t

D
el
aw
ar
e 
R
d

P
a
ri
s
h
 P
l

R
a
m
p
 

N
ia
g
a
ra
 S
t

F
re
d
e
ri
c
 S
t

Alley 

A
v
o
n
 S
t

Floyd St

I
Legend

A DYB10-01
0 1,000 2,000500

Feet

K:\datafls\PROJECTS\2009\2009-010.01\GIS\Environmental\Site Plan 5-29-2010.mxd

Reference: Aerial Photo - Microsoft 2010.mxd Figure 2 - Site Plan

Clark
Text Box
Figure 2 - SITE PLAN



 

 

3 
K:\DATAFLS\PROJECTS\2009\2009-010.01\ENVIRONMENTAL\REPORT\PHASE II FINAL REPORT.DOC  

2.0 PROJECT BACKGROUND 
 

2.1 DATA REVIEW 
 

DYA reviewed an Initial Study/Environmental Assessment (IS/EA) prepared by the California 

Department of Transportation (Caltrans) for the Interstate (I)-5/Empire Avenue Interchange in 

the City of Burbank (Caltrans, 2002a) and two Caltrans Site Investigation (SI)  reports prepared 

by Ninyo & Moore (2006a and 2006b) for the Caltrans I-5/high occupancy vehicle (HOV) 

widening project.  Based on review of the IS/EA and two SI reports, DYA recommended 

performing a Phase II screening for known potential hazards in the SCRRA and Caltrans ROW 

for aerially deposited lead (ADL), arsenic, pesticides, and herbicides.   

 

2.2 HISTORICAL SITE USE 
 
The railroad tracks in the Project alignment have existed at the site since at least 1902 (US 

Geological Survey [USGS], 1902).   

 

2.3 SITE VISIT 
 

DYA performed a site visit during the Phase II investigation on May 30, 2010; photographs 

taken during the field investigation are presented in Appendix A.   

 

2.4 CHEMICALS OF CONCERN 
 

The following descriptions of chemicals of concern are based on the historical land use of the 

Project vicinity. 

 

2.4.1 Aerially Deposited Lead 
 

In soils adjacent to highways, lead has accumulated above natural levels primarily due to 

historic use of lead antiknock compounds in gasoline.  Previous studies show that lead 

concentrations in near-highway surface soil were commonly highest within the upper 2 feet and 

decrease with depth (Caltrans, 1998).  When soil with elevated lead levels is excavated, the soil 

becomes a regulated waste.  The U.S. Environmental Protection Agency (EPA) and California 

Department of Toxic Substances (DTSC) have established limit concentrations of lead in waste 
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soil based on specified testing methods that trigger classification of waste soil as a hazardous 

waste, with guidelines for appropriate disposition (EPA, 2001). 

 

2.4.2 Railroad Weed Control   
 

Railroad operations have historically been known to use various substances for weed control 

within the railroad ROW.  Surface soils within the railroad ROW may contain hazardous 

materials from the use of weed control, including herbicides containing arsenic.   

 

2.4.3 Metals 
 

Based on previous Phase II investigations performed in Caltrans’ ROW, there is potential for 

elevated levels of other California Code of Regulations (CCR) Title 22 metals from multiple 

sources. 

 

2.5 GEOLOGY AND GROUNDWATER 
 

The Project is located in the San Fernando Valley (Valley), which is an east-trending structural 

depression filled with alluvial sedimentary units derived from the adjacent uplands that form the 

eastern Transverse Ranges provinces.  The Valley is of low topographic relief and slopes gently 

downward toward the Los Angeles River.  An alluvial fan blankets most of the Burbank 

Quadrangle.  The natural sediments along the Project corridor are primarily composed of sand 

and silty sand with some gravel (California Geological Survey [CGS], 1998).  The topography 

has been modified by urbanization and fill, underlies many buildings, streets and highways 

throughout the area.  The thickness of Holocene alluvial sediments at the Project site is 

estimated to be approximately 900 feet, below which Tertiary-age bedrock units of consolidated 

sedimentary rocks are likely to occur (California Department of Water Resources [DWR], 2004).   

 

Groundwater was not encountered in the Caltrans borings that ranged from 26 to 181 feet deep.  

Historical groundwater levels ranged from 80 feet below the ground surface (bgs; elevation 

615 feet mean sea level [MSL]) at the northwestern edge of the Project site to 20 feet bgs 

(elevation 555 feet MSL) at the southeastern edge of the Project site (CGS, 1998).  A Caltrans 

foundation report for the Victory Place Separation (Caltrans, 2006) identified site-specific 

groundwater measurements taken near the proposed Project that indicate groundwater levels 

historically below 100 feet bgs (elevation 525 feet MSL).   
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3.0 OBJECTIVE 
 

The objective of the Phase II investigation was to evaluate whether soil contamination in the 

ROW may impact construction activities, and to provide a hazard assessment for mitigating 

impacts during earthwork.  The Phase II investigation was also performed so that soil 

excavation and disposal can be managed properly and to inform the contractor of potential 

contamination so that proper mitigation measures can be implemented.  Excavated soils are 

required by State and Federal regulations to be classified as nonhazardous or hazardous prior 

to reuse as fill or disposal offsite.  A remediation plan was beyond the scope of our services. 
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4.0 SCOPE OF WORK 
 

The scope of this Phase II investigation consisted of the following: 

 

 Reviewing existing data. 

 Preparing a site-specific health and safety plan. 

 Notifying Underground Service Alert. 

 Collecting soil samples in the field. 

 Performing laboratory analyses. 

 Developing preliminary conclusions regarding impact of soil contamination on proposed 

construction. 

 Preparing this Phase II report. 
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5.0 SAMPLING METHODOLOGY 
 

The approximate boring locations for environmental soil testing are shown on the Site Plan, 

Figure 2.  The proposed borings were spaced as an average interval of approximately 

800 linear feet.  The soil samples collected were transported to the laboratory, and soil samples 

not tested were put on hold for a limited time for potential future testing.  

 

Borings were performed using a direct push rig.  One soil sample was collected at the surface 

from each boring with 2-inch-diameter, 6-inch-long stainless steel tube using a manually driven 

sampler with a slide hammer.  Three soil samples were collected from each boring with 1-inch-

diameter, 2-foot-long acetate liners using direct push methods.  The soil collected in the 

stainless steel tubes or acetate liners were capped with Teflon sheets and end-caps.  The soil 

samples were collected in acetate liners at the ground surface (0 to 0.5 foot), 1 foot (1 to 

1.5 feet), 2 feet (2 to 2.5 feet), and 5 feet (5 to 5.5 feet) below existing grades.  Surface debris 

and vegetation was cleared before the soil samples were collected.  The soil samples were 

labeled to specify the sample location and depth.  The soil samples were then placed in ziploc 

bags, placed on ice, and stored inside coolers.  Borings were backfilled with bentonite chips and 

sand.  No excess soils were generated during excavation of the borings.  Photographs of the 

boring locations are provided in Appendix A.   

 

The borings were logged by a licensed Civil Engineer (professional engineer [PE]).  The boring 

logs document the sample location, sampling procedures, and other pertinent field activities.  

The boring locations were identified in the field using a hand-held differential global positioning 

system (GPS) unit with an estimated 6-foot horizontal accuracy.  Boring logs are presented in 

Appendix B.  The soil samples and boring logs were reviewed at DYA’s office by a second 

engineer under the supervision of a PE or Professional Geologist (PG). 

 

Soils encountered in the test borings were classified in general accordance with the American 

Society for Testing and Materials (ASTM) Soil Classification System (ASTM D2488) and are 

presented on the boring logs in Appendix B.  Chain-of-custody procedures are described in 

Section 7.2. 
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6.0 LABORATORY ANALYSIS 
 

Test America in Irvine, California, performed laboratory testing for the Project.  Test America is 

certified by the State of California Department of Health Services (DHS) to perform the 

designated analyses.  Laboratory reports are presented in Appendix C. 

 

6.1.1 LEAD AND ARSENIC 
 

Soil samples from each boring were analyzed for lead and arsenic total threshold limit 

concentration (TTLC) by EPA Method 6010B.   

 

For lead, Caltrans guidelines (2001) for ADL were used.  The guidelines recommend that soil 

samples with lead TTLC less than 1,000 milligrams per kilogram (mg/kg), but greater than or 

equal to 50 mg/kg, be tested for soluble threshold limit concentration (STLC) using EPA method 

6010B.  One soil sample with lead STLC greater than 5 milligrams per liter (mg/l) was tested for 

toxicity characterization leaching procedure (TCLP), using EPA method 6010B.  A summary of 

the lead laboratory test results are presented on Cross Sections A-A’ and B-B’, Figure 3 and 

Figure 4, respectively.  The locations of the cross sections are shown on Figure 2.  A summary 

of the laboratory test results is presented in Table 1.   

 

Soil samples tested for lead were also tested for arsenic, because historically the arsenic 

contamination also tends to occur in the surficial soils (upper 5 feet).  Soil samples with arsenic 

TTLC greater than the background level of 11 mg/kg (Kearney, 1996) were tested for STLC 

using EPA method 6010B.  A summary of the arsenic laboratory test results is presented in 

Table 1.  Samples with concentrations greater than background levels are in bold face type. 

 

6.1.2 HERBICIDE, AND PESTICIDE TESTING 
 

Four surface samples from the borings were also analyzed for chlorinated pesticides (EPA 

method 8081A), organo-phosphoros pesticide (EPA method 8141A), and chlorinated acid 

herbicides (EPA method 8151A).  The results of pesticide and herbicide laboratory testing 

above reporting limits are also summarized in Table 1. 
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Figure 3 - CROSS SECTION A-A'
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Figure 4 - CROSS SECTION B-B'
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Table 1 - LEAD, ARSENIC, PESTICIDE, AND HERBICIDE LABORATORY TEST RESULTS 

SAMPLE 
ID 

DEPTH 
(feet) 

LEAD ARSENIC HERBICIDES 
(EPA 8151) 

PESTICIDES 
(EPA 8081A/8141A) 

TTLC 
(mg/kg) 

STLC 
WET 
(mg/l) 

TTLC 
(mg/kg) 

STLC 
WET 
(mg/l) 

Analyte 
Test 

Result 
(g/kg) 

Analyte 
Test 

Result 
(g/kg) 

DYB10-
01 

0 5.4 -- ND -- ND ND ND ND 
1 ND -- ND -- -- -- -- -- 
2 ND -- ND -- -- -- -- -- 
5 9.1 -- ND -- -- -- -- -- 

DYB10-
02 

0 5.6 -- ND -- -- -- -- -- 
1 2.6 -- ND -- -- -- -- -- 
2 ND -- ND -- -- -- -- -- 
5 ND -- ND -- -- -- -- -- 

DYB10-
03 

0 2.4 -- ND -- -- -- -- -- 
1 2.0 -- ND -- -- -- -- -- 
2 3.0 -- ND -- -- -- -- -- 
5 ND -- ND -- -- -- -- -- 

DYB10-
04 

0 25 -- ND -- -- -- -- -- 
1 2.1 -- ND -- -- -- -- -- 
2 ND -- ND -- -- -- -- -- 
5 ND -- ND -- -- -- -- -- 

DYB10-
05 

0 34 -- 2.1 -- ND ND ND ND 
1 27 -- 9.6 -- -- -- -- -- 
2 37 -- 5.2 -- -- -- -- -- 
5 24 -- 2.7 -- -- -- -- -- 

DYB10-
06 

0 81† 4.1† 4.4 -- -- -- -- -- 
1 14 -- ND -- -- -- -- -- 
2 3.0 -- ND -- -- -- -- -- 
5 ND -- ND -- -- -- -- -- 

DYB10-
07 

0 7.4 -- 2.2 -- -- -- -- -- 
1 27 -- 3.7 -- -- -- -- -- 
2 ND -- ND -- -- -- -- -- 
5 2.0 -- ND -- -- -- -- -- 

DYB10-
08 

0 29 -- 2.8 -- -- -- -- -- 
1 9.6 -- 2.2 -- -- -- -- -- 
2 70† 4.8*,† 5.6 -- -- -- -- -- 
5 ND -- ND -- -- -- -- -- 

DYB10-
09 

0 5.5 -- 27 1.1 ND ND ND ND 
1 ND -- 2.5 -- -- -- -- -- 
2 2.4 -- ND -- -- -- -- -- 
5 ND -- ND -- -- -- -- -- 

DYB10-
10 

0 75† 3.1† 9.2 -- -- -- -- -- 
1 52 -- 12 0.4 -- -- -- -- 
2 3.5 -- 5.7 -- -- -- -- -- 
5 ND -- ND -- -- -- -- -- 

DYB10-
11 

0 14 -- 5.2 -- -- -- -- -- 
1 12 -- 15 0.37 -- -- -- -- 
2 3.3 -- 2.7 -- -- -- -- -- 
5 2.9 -- ND -- -- -- -- -- 
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Table 1 - LEAD, ARSENIC, PESTICIDE, AND HERBICIDE LABORATORY TEST RESULTS 

SAMPLE 
ID 

DEPTH 
(feet) 

LEAD ARSENIC HERBICIDES 
(EPA 8151) 

PESTICIDES 
(EPA 8081A/8141A) 

TTLC 
(mg/kg) 

STLC 
WET 
(mg/l) 

TTLC 
(mg/kg) 

STLC 
WET 
(mg/l) 

Analyte 
Test 

Result 
(g/kg) 

Analyte 
Test 

Result 
(g/kg) 

DYB10-
12 

0 13 -- 3.9 -- ND ND Chlordane 76 
1 3.4 -- ND -- ND ND Toxaphene 240 
2 8.1 -- ND -- -- -- -- -- 
5 2.6 -- 2.9 -- -- -- -- -- 

Notes: 
* Sample also tested for toxicity characterization leaching procedure (TCLP) and the result was nondetect. 
† Sample retested.  Retested results provided in a table. 
 Samples with concentrations greater than background levels are in bold face type. 
 -- = not tested. 
 ND = nondetect. 
 TTLC = Title 22 total threshold limit concentration. 
 STLC = Title 22 soluble threshold limit concentration. 
 mg/kg = milligrams per kilogram. 
 mg/l = milligrams per liter. 
 g/kg = micrograms per kilogram. 

 

6.1.3 Metals 
 

Selected soil samples collected from surface samples were analyzed for the California Title 22 

list of 17 hazardous waste metals.  Results from these laboratory tests are summarized in  

Table 2. 
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Table 2 - METALS LABORATORY TEST RESULTS 

 Sb As Ba Be Cd Cr Co Cu Pb Hg Mo Ni Se Ag Tl V Zn 

TTLC (mg/kg) 500 500 10,000 75 100 2,500 8,000 2,500 1,000 20 3,500 2,000 100 500 700 2,400 5,000 
CHHSL (mg/kg) 380 0.24 63,000 1,700 7.5 100,000 3,200 38,000 3,500 180 4,800 16,000 4,800 4,800 63 6,700 100,000 

Background Range1 

(mg/kg) 0.15 to 1.95 0.6 to 11 133 to 
1,400 0.25 to 2.7  0.05 to 1.7 23 to 1579 2.7 to 46.9 9.1 to 96.4 14.3 to 

107.9 0.1 to 0.9 0.1 to 9.6 13 to 1210 0.015 to 
0.43 0.1 to 8.3 0.17 to 1.1 39 to 288 88 to 236 

Reporting Limits2 (mg/kg) 3 5 1 1 2 2 2 1 3 0.1 1 2 5 2 2 5 1 
SAMPLE 

ID. 
DEPTH  
(feet) RESULTS 

DYB10-01 0 ND ND 56 ND ND 6.8 3.5 11 5.4 0.020 ND 4.9 ND ND ND 22 30 
DYB10-02 0 ND ND 100 ND 0.51 15 5.9 20 5.6 0.028 ND 6.9 ND ND ND 32 47 
DYB10-03 0 ND ND 86 ND ND 8.8 5.2 11 2.4 ND ND 5.1 ND ND ND 28 34 
DYB10-04 0 ND ND 87 ND ND 24 5.3 21 25 0.033 ND 14 ND ND ND 25 50 
DYB10-05 0 ND 2.1 64 ND ND 6.7 3.9 9.9 34 0.023 ND 4.8 ND ND ND 19 39 
DYB10-06 0 ND 4.4 79 ND 0.82 9.8 5.0 18 81† 0.033 ND 8.3 ND ND ND 25 100 
DYB10-07 0 ND 2.2 79 ND ND 12 6.6 16 7.4 ND ND 8.9 ND ND ND 27 35 
DYB10-08 0 ND 2.8 80 ND 0.59 8.6 5.0 14 29 0.023 ND 5.6 ND ND ND 23 62 
DYB10-09 0 ND 27 95 ND 0.58 12 6.4 13 5.5 ND ND 7.2 ND ND ND 36 41 
DYB10-10 0 ND 9.2 130 ND 1.0 18 7.9 27 75† 0.039 ND 12 ND ND ND 46 84 
DYB10-11 0 ND 5.2 110 ND 0.61 14 6.9 18 14 0.057 ND 8.4 ND ND ND 34 74 
DYB10-12 0 ND 3.9 110 ND 0.73 17 7.5 25 13 0.069 ND 12 ND ND ND 37 70 

Notes: 
†Sample retested.  Retested results provided in the table. 
1. Background Range - Kearny (1996) 
2. Effective detection limits 
 Samples with concentrations greater than background levels are in bold face type 
 TTLC = Title 22 total threshold limit concentration 
 CHHSL = California Human Health Screening Levels - Commercial/Industrial Land Use (California EPA, 2005) 
 mg/kg = milligrams per kilogram 
 ND = nondetect. 
 Sb = Antimony 
 As = Arsenic 
 Ba = Barium 
 Be = Beryllium 
 Cd = Cadmium 
 Cr = Chromium (III) 
 Co = Cobolt 
 Cu = Copper 
 Pb = Lead 
 Hg = Mercury 
 Mo = Molybdenum 
 Ni = Nickel 
 Se = Selenium 
 Ag = Silver 
 Tl = Thallium 
 V = Vanadium 
 Zn = Zinc 
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7.0 QUALITY ASSURANCE/QUALITY CONTROL 
 

7.1 DECONTAMINATION 
 

The sampling equipment was decontaminated prior to collecting each soil sample.  The 

decontamination consisted of washing the equipment and/or sampler in water mixed with a 

nonphosphate detergent, rinsing with water, rinsing with distilled water, and then drying using 

paper towels (paper towels were used once.)  Brushes were used with the nonphosphate 

detergent to remove debris from the hand-augering equipment prior to rinsing.  Decontamination 

water was disposed of in the landscaped area such that the water would not run off into a storm 

drain.   

 

7.2 CHAIN OF CUSTODY 
 

Soil samples were collected in stainless steel tubes and acetate liners, and stored in a cooler 

with ice.  A chain-of-custody form was filled out to track the soil samples.  The chain-of-custody 

form traveled with the cooler and documented that the samples were maintained in possession 

until relinquished to the laboratory.  The chain-of-custody form remained with the soil samples at 

all times and was placed in the cooler with the samples.  The completed chain-of-custody form 

was placed in a waterproof carrier (e.g., zip-lock bag), and taped to the inside lid of the cooler.  

Each person involved in the chain of possession signed the chain-of-custody form when sample 

custody was relinquished or received.  Custody of a sample is defined as being in one’s actual 

possession, being in one’s view after being in his or her physical possession, was in one’s 

physical possession and that person then secured the sample to prevent tampering, and/or in 

an identified and designated secure area.  Copies of the chain-of-custody forms are provided 

with the results of the laboratory testing in Appendix C. 
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7.3 QUALITY ASSURANCE/QUALITY CONTROL SAMPLES 
 

7.3.1 Field QUALITY ASSURANCE/QUALITY CONTROL 

 

7.3.1.1 Equipment Blank 

 

One equipment blank was collected by pouring deionized water through the sampling device 

and into a glass jar after decontamination was completed.   The testing for the equipment blanks 

was consistent with the testing performed on samples collected using the equipment.  The blank 

samples were tested for pesticides, herbicides, and Title 22 metals.  The results for the testing 

of the equipment blank were below reporting limits. 

 

7.3.2 Laboratory Quality Assurance/Quality Control 
 

Laboratory Quality Assurance/Quality Control (QA/QC) was performed in accordance with the 

respective EPA protocols, and is described in the laboratory analysis reports presented in 

Appendix C. 
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8.0 INVESTIGATIVE RESULTS AND FIELD OBSERVATIONS 
 

8.1 SUBSURFACE  
 

Soils encountered in the borings were noted to be silty sands (SM, Unified Soil Classification 

System [USCS] Classification [ASTM D2487 and 2488]).  Groundwater was not encountered 

during sampling excavations. 

 

8.2 LABORATORY RESULTS 

 

8.2.1 Comparative Guidelines  
 

The following reference guidelines were used to evaluate the laboratory test results:  

 

 Caltrans/DTSC for ADL, Proposed Soil Lead Management Criteria as Part of Caltrans 

Highway Construction Maintenance (Caltrans, 1998), and Lead Testing 

Recommendations for Districts with Aerially Deposited Lead Variance (Caltrans, 2001) 

were used for evaluation of ADL concentration. 

 California Health and Safety Code (HSC), Division 20, Chapter 6.5, Hazardous Waste 

Control (HSC, 2010) was used for comparison to hazardous waste classification 

concentrations. 

 California Environmental Protection Agency (2005), Use of California Human Health 

Screening Levels (CHHSL) for use in Evaluating Contaminated Properties, guidelines 

used to compare concentrations of certain hazardous chemical constituents in soil to 

thresholds of concern for risk to human health.  

 Background Concentrations of Trace and Major Elements in California Soils (Kearny, 

1996), used as a frame of reference to evaluate for elevated metals in soils. 

 

8.2.2 Lead 
 

A summary of the laboratory results for the discrete soil samples tested for lead is provided in 

Table 3.  As shown in Table 3, none of the discrete soil samples tested had concentrations of 

lead that exceeded regulatory TTLC of 1,000 mg/kg, or the regulatory STLC of 5 milligrams per 

liter (mg/l).  
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Table 3 - SUMMARY OF LABORATORY RESULTS (Lead and pH) 
NUMBER OF TESTS 

pH 
(average) 

TTLC  
(mg/kg) 

STLC
 (mg/l) 

TCLP 
 (mg/l) 

<50 50 to 350 350 to 
1,000 >1,000 5 >5 5 >5 

45 3 0 0 3 0 1 0 7 
Notes: 

 TTLC = Total threshold limit concentration = EPA Method 6010. 
 STLC = soluble threshold limit concentration. 
 mg/kg = milligrams per kilogram. 
 mg/l = milligrams per liter. 

 

One sample was tested for TCLP.  The result of the TCLP test was below the federal regulatory 

limit of 5 mg/l.   

 

8.2.3 pH 
 

The tested values of pH varied from 5.9 to 8.4 with an average of 7 as summarized in Table 3.  

None of the discrete soil samples tested had pH levels less than 5. 

 
8.2.4 Title 22 Metals 
 

Except for lead and arsenic, none of the discrete soil samples tested for Title 22 metals had 

concentrations that exceeded the regulatory TTLC values for hazardous waste specified in the 

California Code of Regulations Title 22, see Table 2.  
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9.0 ADL DATA EVALUATION AND DISCUSSION 
 

9.1 DATA ANALYSIS  
 

Results of the lead laboratory tests were evaluated using statistical analysis methods prescribed 

by Caltrans guidelines for ADL.  DYA analyzed the lead testing data using statistical methods 

noted in EPA SW-846.  The mean, median, standard deviation, and 95 percent upper 

confidence limits were calculated for TTLC.  A regression analysis of TTLC versus STLC was 

performed to determine the correlation between the total lead and soluble lead as a quality 

check to field and laboratory procedures.   

 

The data sets were checked for the appropriate number of samples and in the datasets the 

number of samples tested for total lead exceeded the minimum number required for a statistical 

analysis according to EPA SW-846. 

 

The 95 percent upper confidence limit (UCL) values were used to determine handling and 

disposal of excess soil in accordance with CCR Title 22 (HSC, 2010; 1,000 mg/kg regulation 

limit).  The analysis was performed to obtain an efficient management of soil using a combined 

layer analysis. 

 

9.2 ADL CRITERIA 
 

Waste soil is classified as hazardous waste if the TTLC is greater than 1,000 mg/kg or greater 

than 5 mg/l STLC.   

 

9.3 ADL STATISTICAL EVALUATION 
 

Statistical analyses were performed on combined layers using an arcsine transformation in 

accordance with EPA SW-846, since the TTLC variance was higher than the TTLC mean.  The 

calculated 95 percent UCL was then reverse transformed to obtain the concentration values.  

The combined layer did not exceed the threshold for nonhazardous waste of 1,000 mg/kg TTLC 

content or 5 mg/l STLC content.  The results are provided in Section 10 and the analysis is 

provided in Appendix D. 
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10.0 CONCLUSIONS AND RECOMMENDATIONS 
 

The soils excavated at the Project do not have hazardous levels of lead.  In our opinion, there 

should be no restrictions on the use of the soil excavated at the Project site.  

 

10.1 USE OF SOIL ONSITE 
 

The statistical results indicated that lead levels in the waste soil generated by earthwork or 

excavation in the upper 5 feet will be 23 mg/kg TTLC that is below 1,000 mg/kg TTLC regulation 

limit.  The test results from STLC were below 5 mg/l STLC.     

 

If the soil is not used within the corridor as described above, the excavated soil stockpile should 

be tested to determine the appropriate waste disposal as discussed in Section 10.2.   

  

10.2 WASTE 
 

10.2.1 Classification of Waste 
 

10.2.1.1 Lead 

 

Waste with TTLC of lead greater than 1,000 mg/kg or STLC of lead greater than 5 mg/l are in 

excess of California hazardous waste criteria and must be disposed of in a Class I hazardous 

waste landfill.  In addition, waste with TCLP levels greater than 5 mg/l are in excess of federal 

hazardous waste criteria and must be disposed of in a Class I hazardous waste landfill.  The 

site soils had a statistical TTLC concentration of less than 23 mg/kg.  There is no restriction on 

disposal of soil with TTLC of lead less than 1,000 mg/kg and STLC of lead less than 5 mg/l, but 

excavated soil stockpiles should be tested prior to disposal.  

 

10.2.1.2 Arsenic 

 

Waste with TTLC of arsenic greater than 500 mg/kg or STLC of lead greater than 5 mg/l are in 

excess of California hazardous waste criteria and must be disposed of in a Class I hazardous 

waste landfill.  In addition, waste with TCLP levels greater than 5 mg/l are in excess of federal 

hazardous waste criteria and must be disposed of in a Class I hazardous waste landfill.  The 

site soils had a TTLC values less than 500 mg/kg and STLC less than 5 mg/l.  There is no 
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restriction on disposal of soil with TTLC of lead less than 500 mg/kg and STLC of lead less than 

5 mg/l, but excavated soil stockpiles should be tested prior to disposal. 

 

10.2.2 Disposal Volume 
 

The volume of soil to be disposed will depend on actual grading activities.  The actual limits of 

the excavation are unknown at this time. 
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11.0 LIMITATIONS 
 

This report was prepared for this project in accordance with generally accepted geotechnical 

engineering practices common to the local area.  No other warranty, expressed or implied, is 

made. 

 

The analyses and recommendations contained in this report are based on the literature review, 

field investigation, and laboratory testing conducted in the area.  The results of the field 

investigation indicate subsurface conditions only at the specific locations and times, and only to 

the depths penetrated.  They do not necessarily reflect strata variations that may exist between 

such locations. 

 

The validity of our recommendations is based in part on assumptions about the stratigraphy.  

Observations during construction can help confirm such assumptions.  If subsurface conditions 

different from those described are noted during construction, recommendations in this report 

must be re-evaluated.  

 

This report is intended for use only for the project described.  In the event that any changes in 

the nature, design, or location of the facilities are planned, the conclusions and 

recommendations contained in this report should not be considered valid unless the changes 

are reviewed and conclusions of this report modified or verified in writing by DYA.  We are not 

responsible for any claims, damages, or liability associated with the interpretation of subsurface 

data or reuse of the subsurface data or engineering analyses without our express written 

authorization. 
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APPENDIX A 
SITE PHOTOGRAPHS  
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SCRRA Metrolink Empire/Buena Vista GS
Project No. 2009-010.01

SOIL CLASSIFICATION SYSTEM-ASTM D2487

"Push" Sampler

(APPRECIABLE AMOUNT OF

FINES)

SILTY GRAVELS, GRAVEL - SAND - SILT MIXTURES

DS  = Direct Shear
CN  = Consolidation
CP  = Collapse Potential
SA  = Grain size; HD = Hydrometer
MD = Compaction Test

GRAVEL AND

GRAVELLY

SOILS

HC = Hydraulic Conductivity Test

TYPICAL

MORE THAN 50% OF

COARSE FRACTION

RETAINED ON NO. 4 SIEVE GC

B1

CL

OL

LETTER

Standard Penetration Test (SPT) Sampler

CLEAN GRAVELS

SW

CLAYEY SANDS, SAND - CLAY MIXTURES

INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY,

GRAVELLY CLAYS, SANDY CLAYS, SILTY CLAYS,

LEAN CLAYS

WELL-GRADED GRAVELS, GRAVEL - SAND MIXTURES,

LITTLE OR NO FINES

DESCRIPTIONS

HIGHLY ORGANIC SOILS

GW

MORE THAN 50% OF

COARSE FRACTION

PASSING ON NO. 4 SIEVE

LIQUID LIMIT GREATER

THAN 50

(APPRECIABLE AMOUNT OF

FINES)

SM

SC

MH

CH

OH

PT

SP

ML

MORE THAN 50% OF

MATERIAL IS LARGER

THAN NO. 200 SIEVE SIZE

LIQUID LIMIT LESS

THAN 50

MORE THAN 50% OF

MATERIAL IS SMALLER

THAN NO. 200 SIEVE SIZE

[PID]  Reading in ppm above background

CLEAN SANDS

CLAYEY GRAVELS, GRAVEL - SAND - CLAY MIXTURES

Groundwater Surface

COARSE-GRAINED

SOILS

SILTS AND

CLAYS

POORLY GRADED SANDS, GRAVELLY SAND, LITTLE

OR NO FINES

Split Barrel "Drive" Sampler With Liner

FINE-GRAINED

SOILS

POORLY GRADED GRAVELS, GRAVEL - SAND

MIXTURES, LITTLE OR NO FINES

INORGANIC SILTS AND VERY FINE SANDS, ROCK

FLOUR, SILTY OR CLAYEY FINE SANDS OR CLAYEY

SILTS WITH SLIGHT PLASTICITY

GM

SYMBOLS

SILTY SANDS, SAND - SILT MIXTURESSANDS WITH FINES

PLATE

PEAT, HUMUS, SWAMP SOILS WITH HIGH ORGANIC

CONTENTS

ORGANIC SILTS AND ORGANIC SILTY CLAYS OF LOW

PLASTICITY

INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS

FINE SAND OR SILTY SOILS

INORGANIC CLAYS OF HIGH PLASTICITY

GP

(LITTLE OR NO FINES)

ORGANIC CLAYS OF MEDIUM TO HIGH PLASTICITY,

ORGANIC SILTS

SILTS AND

CLAYS

NP  = Nonplastic
EI   = Expansion Index Test

RV  = R-Value
CA = Chemical Analysis

CU = Consol. Undrained Triaxial.
UU = Undrained, Unconsol. Triaxial.

UC = Unconfined Comp.
SE = Sand Equivalent
SG = Specific Gravity

CD = Consol. Drained Triaxial.
CU = Consol. Undrained Triaxial.

WELL-GRADED SANDS, GRAVELLY SANDS, LITTLE OR

NO FINES

Bag Sample

Concrete/Rock Core

GRAPH

NOTE:  DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

SAND AND

SANDY

SOILS

(LITTLE OR NO FINES)

GRAVELS WITH FINES

MAJOR DIVISIONS

SPT "N" = 0.65 x modified California blows per footSPT "N"

 

 



ASPHALT CONCRETE (AC): 4 inches
POORLY GRADED SAND (SP): dark olive brown, moist, fine-

to medium-grained sand, few fine gravel, BASE: 5 inches

trace fine to coarse gravel

SILTY SAND (SM): grayish brown, moist, fine- to
coarse-grained sand, trace fine to coarse gravel

Bottom of boring at 6 feet.
Groundwater not encountered during pushing.
Hole backfilled with sand.
Surface patched with cold patch asphalt.

SS CHECKED BY:LOGGED BY:

DATE STARTED:

KMV

DRIVE HAMMER DROP:                          WT:inches                           lbs

707  MSL

4/30/10

DRIVE SAMPLER DIAMETER (inches)

See Figure 2

118° 20' 44.1" W34° 12' 12.9" N

BORING DIAMETER (inches): 2 BORING DEPTH (feet):

DRILLING EQUIPMENT: 6600 Direct Push Direct PushDRILLING METHOD:

ID: 2.4      OD: 3

6

BORING LOCATION:

DATE COMPLETED: 4/30/10

LATITUDE:

4/30/10

LONGITUDE:

30  inches                      140 lbsSPT HAMMER DROP:                           WT:

ELEVATION AND DATUM (feet):
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ASPHALT CONCRETE (AC): 4 inches
SILTY SAND (SM): dark olive brown, moist, fine- to

medium-grained sand, few fine gravel, BASE: 5 inches

POORLY GRADED SAND with SILT (SP-SM): dark olive
brown, moist, fine- to coarse-grained sand, trace fine gravel

olive brown, no gravel

Bottom of boring at 6 feet.
Groundwater not encountered during pushing.
Hole backfilled with sand.
Surface patched with cold patch asphalt.

SS CHECKED BY:LOGGED BY:

DATE STARTED:

KMV

DRIVE HAMMER DROP:                          WT:inches                           lbs

696  MSL

4/30/10

DRIVE SAMPLER DIAMETER (inches)

See Figure 2

118° 20' 36.0" W34° 12' 7.3" N

BORING DIAMETER (inches): 2 BORING DEPTH (feet):

DRILLING EQUIPMENT: 6600 Direct Push Direct PushDRILLING METHOD:

ID: 2.4      OD: 3

6

BORING LOCATION:

DATE COMPLETED: 4/30/10

LATITUDE:

4/30/10

LONGITUDE:

30  inches                      140 lbsSPT HAMMER DROP:                           WT:

ELEVATION AND DATUM (feet):

S
ym

bo
l

695

690

685

5

10

SCRRA Metrolink Empire/Buena Vista GS

PLATE

Project No. 2009-010.01

P
er

ce
nt

 P
as

si
ng

#2
00

 S
ie

ve

D
ry

D
en

si
ty

 (p
cf

)

DESCRIPTION

LOG OF BORING  DYB10-02

Te
m

pl
at

e:
 D

Y
LG

1-
20

06
;  

P
rj 

ID
: 2

00
9-

01
0.

01
.G

P
J

B3Page 1 of 1

E
le

va
tio

n
(fe

et
)

M
oi

st
ur

e
C

on
te

nt
 (%

)

Li
qu

id
Li

m
it 

(%
)

P
la

st
ic

ity
In

de
x 

(%
)

S
am

pl
er

O
th

er
 T

es
ts

[P
ID

]

Fi
el

d 
U

nc
.

C
om

p.
 S

tr.
 (t

sf
)

S
P

T 
N

B
lo

w
s 

pe
r F

oo
t

B
lo

w
s 

pe
r

6 
In

ch
es

D
ep

th
(fe

et
)

 

 



ASPHALT CONCRETE (AC): 4 inches
SILTY SAND (SM): dark brown, moist, fine-grained sand

POORLY GRADED SAND (SP): dark olive brown, moist, fine-
to medium-grained sand, trace fine gravel

Bottom of boring at 6 feet.
Groundwater not encountered during pushing.
Hole backfilled with sand.
Surface patched with cold patch asphalt.

SS CHECKED BY:LOGGED BY:

DATE STARTED:

KMV

DRIVE HAMMER DROP:                          WT:inches                           lbs

686  MSL

4/30/10

DRIVE SAMPLER DIAMETER (inches)

See Figure 2

118° 20' 28.3" W34° 12' 2.1" N

BORING DIAMETER (inches): 2 BORING DEPTH (feet):

DRILLING EQUIPMENT: 6600 Direct Push Direct PushDRILLING METHOD:

ID: 2.4      OD: 3

6

BORING LOCATION:

DATE COMPLETED: 4/30/10

LATITUDE:

4/30/10

LONGITUDE:

30  inches                      140 lbsSPT HAMMER DROP:                           WT:

ELEVATION AND DATUM (feet):

S
ym

bo
l

685

680

675

5

10

SCRRA Metrolink Empire/Buena Vista GS

PLATE

Project No. 2009-010.01
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ASPHALT CONCRETE (AC): 4 inches
SILTY SAND (SM): dark brown, moist, fine-grained sand, trace

fine gravel

POORLY GRADED SAND (SP): light olive brown, moist, fine-
to coarse-grained sand

trace fine gravel

Bottom of boring at 6 feet.
Groundwater not encountered during pushing.
Hole backfilled with sand.
Surface patched with cold patch asphalt.

SS CHECKED BY:LOGGED BY:

DATE STARTED:

KMV

DRIVE HAMMER DROP:                          WT:inches                           lbs

673  MSL

4/30/10

DRIVE SAMPLER DIAMETER (inches)

See Figure 2

118° 20' 19.7" W34° 11' 56.2" N

BORING DIAMETER (inches): 2 BORING DEPTH (feet):

DRILLING EQUIPMENT: 6600 Direct Push Direct PushDRILLING METHOD:

ID: 2.4      OD: 3

6

BORING LOCATION:

DATE COMPLETED: 4/30/10

LATITUDE:

4/30/10

LONGITUDE:

30  inches                      140 lbsSPT HAMMER DROP:                           WT:

ELEVATION AND DATUM (feet):

S
ym

bo
l

670

665
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10

SCRRA Metrolink Empire/Buena Vista GS

PLATE

Project No. 2009-010.01
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SILTY SAND (SM): olive brown, moist, fine-grained sand

trace fine gravel

Bottom of boring at 6 feet.
Groundwater not encountered during pushing.
Hole backfilled with sand.
Surface patched with cold patch asphalt.

SS CHECKED BY:LOGGED BY:

DATE STARTED:

KMV

DRIVE HAMMER DROP:                          WT:inches                           lbs

660  MSL

4/30/10

DRIVE SAMPLER DIAMETER (inches)

See Figure 2

118° 20' 12.4" W34° 11' 50.4" N

BORING DIAMETER (inches): 2 BORING DEPTH (feet):

DRILLING EQUIPMENT: 6600 Direct Push Direct PushDRILLING METHOD:

ID: 2.4      OD: 3

6

BORING LOCATION:

DATE COMPLETED: 4/30/10

LATITUDE:

4/30/10

LONGITUDE:

30  inches                      140 lbsSPT HAMMER DROP:                           WT:

ELEVATION AND DATUM (feet):
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l
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SILTY SAND (SM): olive brown, moist, fine-grained sand, trace
fine gravel

SILTY SAND with GRAVEL (SM): light olive brown, moist, fine-
to medium-grained sand, fine gravel, trace coarse grained
sand

fine to coarse gravel

Bottom of boring at 6 feet.
Groundwater not encountered during pushing.
Hole backfilled with sand.
Surface patched with cold patch asphalt.

SS CHECKED BY:LOGGED BY:

DATE STARTED:

KMV

DRIVE HAMMER DROP:                          WT:inches                           lbs

648  MSL

4/30/10

DRIVE SAMPLER DIAMETER (inches)

See Figure 2

118° 20' 4.5" W34° 11' 44.8" N

BORING DIAMETER (inches): 2 BORING DEPTH (feet):

DRILLING EQUIPMENT: 6600 Direct Push Direct PushDRILLING METHOD:

ID: 2.4      OD: 3

6

BORING LOCATION:

DATE COMPLETED: 4/30/10

LATITUDE:

4/30/10

LONGITUDE:

30  inches                      140 lbsSPT HAMMER DROP:                           WT:

ELEVATION AND DATUM (feet):
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ym
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l
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SILTY SAND (SM): dark olive brown, moist, fine-grained sand,
trace fine gravel

olive brown, trace fine to coarse gravel

Bottom of boring at 6 feet.
Groundwater not encountered during pushing.
Hole backfilled with sand.
Surface patched with cold patch asphalt.

SS CHECKED BY:LOGGED BY:

DATE STARTED:

KMV

DRIVE HAMMER DROP:                          WT:inches                           lbs

641  MSL

4/30/10

DRIVE SAMPLER DIAMETER (inches)

See Figure 2

118° 19' 55.2" W34° 11' 38.5" N

BORING DIAMETER (inches): 2 BORING DEPTH (feet):

DRILLING EQUIPMENT: 6600 Direct Push Direct PushDRILLING METHOD:

ID: 2.4      OD: 3

6

BORING LOCATION:

DATE COMPLETED: 4/30/10

LATITUDE:

4/30/10

LONGITUDE:

30  inches                      140 lbsSPT HAMMER DROP:                           WT:

ELEVATION AND DATUM (feet):
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l

640

635

630

5

10

SCRRA Metrolink Empire/Buena Vista GS

PLATE

Project No. 2009-010.01

P
er

ce
nt

 P
as

si
ng

#2
00

 S
ie

ve

D
ry

D
en

si
ty

 (p
cf

)

DESCRIPTION

LOG OF BORING  DYB10-07

Te
m

pl
at

e:
 D

Y
LG

1-
20

06
;  

P
rj 

ID
: 2

00
9-

01
0.

01
.G

P
J

B8Page 1 of 1

E
le

va
tio

n
(fe

et
)

M
oi

st
ur

e
C

on
te

nt
 (%

)

Li
qu

id
Li

m
it 

(%
)

P
la

st
ic

ity
In

de
x 

(%
)

S
am

pl
er

O
th

er
 T

es
ts

[P
ID

]

Fi
el

d 
U

nc
.

C
om

p.
 S

tr.
 (t

sf
)

S
P

T 
N

B
lo

w
s 

pe
r F

oo
t

B
lo

w
s 

pe
r

6 
In

ch
es

D
ep

th
(fe

et
)

 

 



SILTY SAND (SM): grayish brown, moist, fine-grained sand

POORLY GRADED SAND (SP): light yellowish brown, moist,
fine-grained sand, trace fine to coarse gravel

POORLY GRADED SAND with SILT (SP-SM): yellowish brown,
moist, fine- to medium-grained sand, trace fine to coarse
gravel

Bottom of boring at 6 feet.
Groundwater not encountered during pushing.
Hole backfilled with sand.
Surface patched with cold patch asphalt.

SS CHECKED BY:LOGGED BY:

DATE STARTED:

KMV

DRIVE HAMMER DROP:                          WT:inches                           lbs

632  MSL

4/30/10

DRIVE SAMPLER DIAMETER (inches)

See Figure 2

118° 19' 47.1" W34° 11' 33.0" N

BORING DIAMETER (inches): 2 BORING DEPTH (feet):

DRILLING EQUIPMENT: 6600 Direct Push Direct PushDRILLING METHOD:

ID: 2.4      OD: 3

6

BORING LOCATION:

DATE COMPLETED: 4/30/10

LATITUDE:

4/30/10

LONGITUDE:

30  inches                      140 lbsSPT HAMMER DROP:                           WT:

ELEVATION AND DATUM (feet):
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POORLY GRADED SAND with SILT (SP-SM): olive brown,
moist, fine- to medium-grained sand, trace coarse grained
sand

fine-grained sand, trace fine gravel

Bottom of boring at 6 feet.
Groundwater not encountered during pushing.
Hole backfilled with sand.
Surface patched with cold patch asphalt.

SS CHECKED BY:LOGGED BY:

DATE STARTED:

KMV

DRIVE HAMMER DROP:                          WT:inches                           lbs

619  MSL

4/30/10

DRIVE SAMPLER DIAMETER (inches)

See Figure 2

118° 19' 38.2" W34° 11' 26.9" N

BORING DIAMETER (inches): 2 BORING DEPTH (feet):

DRILLING EQUIPMENT: 6600 Direct Push Direct PushDRILLING METHOD:

ID: 2.4      OD: 3

6

BORING LOCATION:

DATE COMPLETED: 4/30/10

LATITUDE:

4/30/10

LONGITUDE:

30  inches                      140 lbsSPT HAMMER DROP:                           WT:

ELEVATION AND DATUM (feet):
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SILTY SAND (SM): olive brown, moist, fine-grained sand

trace fine gravel

light yellowish brown, decreased silt content, no gravel

Bottom of boring at 6 feet.
Groundwater not encountered during pushing.
Hole backfilled with sand.
Surface patched with cold patch asphalt.

SS CHECKED BY:LOGGED BY:

DATE STARTED:

KMV

DRIVE HAMMER DROP:                          WT:inches                           lbs

609  MSL

4/30/10

DRIVE SAMPLER DIAMETER (inches)

See Figure 2

118° 19' 29.9" W34° 11' 21.2" N

BORING DIAMETER (inches): 2 BORING DEPTH (feet):

DRILLING EQUIPMENT: 6600 Direct Push Direct PushDRILLING METHOD:

ID: 2.4      OD: 3

6

BORING LOCATION:

DATE COMPLETED: 4/30/10

LATITUDE:

4/30/10

LONGITUDE:

30  inches                      140 lbsSPT HAMMER DROP:                           WT:

ELEVATION AND DATUM (feet):
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SILTY SAND (SM): dark brown, moist, fine-grained sand

light brownish gray, increased silt content

Bottom of boring at 6 feet.
Groundwater not encountered during pushing.
Hole backfilled with sand.
Surface patched with cold patch asphalt.

SS CHECKED BY:LOGGED BY:

DATE STARTED:

KMV

DRIVE HAMMER DROP:                          WT:inches                           lbs

600  MSL

4/30/10

DRIVE SAMPLER DIAMETER (inches)

See Figure 2

118° 19' 23.2" W34° 11' 16.0" N

BORING DIAMETER (inches): 2 BORING DEPTH (feet):

DRILLING EQUIPMENT: 6600 Direct Push Direct PushDRILLING METHOD:

ID: 2.4      OD: 3

6

BORING LOCATION:

DATE COMPLETED: 4/30/10

LATITUDE:

4/30/10

LONGITUDE:

30  inches                      140 lbsSPT HAMMER DROP:                           WT:

ELEVATION AND DATUM (feet):
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SILTY SAND (SM): dark brown, moist, fine-grained sand, trace
fine gravel

fine- to medium-grained sand

Bottom of boring at 6 feet.
Groundwater not encountered during pushing.
Hole backfilled with sand.
Surface patched with cold patch asphalt.

SS CHECKED BY:LOGGED BY:

DATE STARTED:

KMV

DRIVE HAMMER DROP:                          WT:inches                           lbs

589  MSL

4/30/10

DRIVE SAMPLER DIAMETER (inches)

See Figure 2

118° 19' 9.7" W34° 11' 5.6" N

BORING DIAMETER (inches): 2 BORING DEPTH (feet):

DRILLING EQUIPMENT: 6600 Direct Push Direct PushDRILLING METHOD:

ID: 2.4      OD: 3

6

BORING LOCATION:

DATE COMPLETED: 4/30/10

LATITUDE:

4/30/10

LONGITUDE:

30  inches                      140 lbsSPT HAMMER DROP:                           WT:

ELEVATION AND DATUM (feet):
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17461 Derian Avenue. Suite 100,  Irvine, CA  92614 (949) 261-1022  Fax:(949) 260-3297

LABORATORY REPORT

Prepared For: Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention: Gary Gilbert Sampled: 

    Received: 

Issued: 

04/30/10

05/01/10

05/21/10 15:04

The results listed within this Laboratory Report pertain only to the samples tested in the laboratory.  The analyses contained in this report 

were performed in accordance with the applicable certifications as noted.  All soil samples are reported on a wet weight basis unless 

otherwise noted in the report.  This Laboratory Report is confidential and is intended for the sole use of TestAmerica and its client. This 

report shall not be reproduced, except in full, without written permission from TestAmerica.  The Chain(s) of Custody, 12 pages, are 

included and are an integral part of this report.  

This entire report was reviewed and approved for release.

Project: 2009-010.01

SCRRA Empire Grade Separation

NELAP #01108CA  California ELAP#2706  CSDLAC #10256  AZ #AZ0671  NV #CA01531

SAMPLE CROSS REFERENCE

SUBCONTRACTED: Refer to the last page for specific subcontract laboratory information included in this report.

MATRIXCLIENT IDLABORATORY ID

ITE0005-02 DYB10-01 @ 1' Soil

ITE0005-03 DYB10-01 @ 2' Soil

ITE0005-04 DYB10-01 @ 5' Soil

ITE0005-05 DYB10-01 @ 0' (8:28) Soil

ITE0005-07 DYB10-02 @ 1' Soil

ITE0005-08 DYB10-02 @ 2' Soil

ITE0005-09 DYB10-02 @ 5' Soil

ITE0005-10 DYB10-02 @ 0' (9:20) Soil

ITE0005-12 DYB10-03 @ 1' Soil

ITE0005-13 DYB10-03 @ 2' Soil

ITE0005-14 DYB10-03 @ 5' Soil

ITE0005-15 DYB10-03 @ 0' (9:55) Soil

ITE0005-17 DYB10-04 @ 1' Soil

ITE0005-18 DYB10-04 @ 2' Soil

ITE0005-19 DYB10-04 @ 5' Soil

ITE0005-20 DYB10-04 @ 0' (11:00) Soil

ITE0005-22 DYB10-05 @ 1' Soil

ITE0005-23 DYB10-05 @ 2' Soil

ITE0005-24 DYB10-05 @ 5' Soil

ITE0005-25 DYB10-05 @ 0' (5:07) Soil

ITE0005-26 DYB10-06 @ 0' (4:24) Soil

ITE0005-27 DYB10-06 @ 1' Soil

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

<Page 1 of 81>



17461 Derian Avenue. Suite 100,  Irvine, CA  92614 (949) 261-1022  Fax:(949) 260-3297

Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

05/01/10Report Number:

Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

MATRIXCLIENT IDLABORATORY ID

ITE0005-28 DYB10-06 @ 2' Soil

ITE0005-29 DYB10-06 @ 5' Soil

ITE0005-30 DYB10-06 @ 0' (4:21) Soil

ITE0005-32 DYB10-07 @ 1' Soil

ITE0005-33 DYB10-07 @ 2' Soil

ITE0005-34 DYB10-07 @ 5' Soil

ITE0005-35 DYB10-07 @ 0' (3:47) Soil

ITE0005-37 DYB10-08 @ 1' Soil

ITE0005-38 DYB10-08 @ 2' Soil

ITE0005-39 DYB10-08 @ 5' Soil

ITE0005-40 DYB10-08 @ 0' (3:15) Soil

ITE0005-41 DYB10-09 @ 0' (2:51) Soil

ITE0005-42 DYB10-09 @ 1' Soil

ITE0005-43 DYB10-09 @ 2' Soil

ITE0005-44 DYB10-09 @ 5' Soil

ITE0005-45 DYB10-09 @ 0' (2:48) Soil

ITE0005-46 DYB10-10 @ 0' (12:58) Soil

ITE0005-47 DYB10-10 @ 1' Soil

ITE0005-48 DYB10-10 @ 2' Soil

ITE0005-49 DYB10-10 @ 5' Soil

ITE0005-50 DYB10-10 @ 0' (12:55) Soil

ITE0005-52 DYB10-11 @ 1' Soil

ITE0005-53 DYB10-11 @ 2' Soil

ITE0005-54 DYB10-11 @ 5' Soil

ITE0005-55 DYB10-11 @ 0' (12:30) Soil

ITE0005-57 DYB10-12 @ 1' Soil

ITE0005-58 DYB10-12 @ 2' Soil

ITE0005-59 DYB10-12 @ 5' Soil

ITE0005-60 DYB10-12 @ 0' (2:05) Soil

ITE0005-62 Equipment Blank Water

Reviewed By:

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 2 of 81>



17461 Derian Avenue. Suite 100,  Irvine, CA  92614 (949) 261-1022  Fax:(949) 260-3297

Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

05/01/10Report Number:

Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

ORGANOCHLORINE PESTICIDES (EPA 8081A)

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: ITE0005-05RE1 (DYB10-01 @ 0' (8:28) - Soil)

Reporting Units:  ug/kg

5/11/20105/11/2010EPA 3545/8081A4,4'-DDD 5.010E1265 C-11ND

5/11/20105/11/2010EPA 3545/8081A4,4'-DDE 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081A4,4'-DDT 5.010E1265 C-21ND

5/11/20105/11/2010EPA 3545/8081AAldrin 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081Aalpha-BHC 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081Abeta-BHC 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081Adelta-BHC 1010E1265 1ND

5/11/20105/11/2010EPA 3545/8081ADieldrin 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AEndosulfan I 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AEndosulfan II 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AEndosulfan sulfate 1010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AEndrin 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AEndrin aldehyde 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AEndrin ketone 5.010E1265 C-21ND

5/11/20105/11/2010EPA 3545/8081Agamma-BHC (Lindane) 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AHeptachlor 5.010E1265 C-21ND

5/11/20105/11/2010EPA 3545/8081AHeptachlor epoxide 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AMethoxychlor 5.010E1265 C-21ND

5/11/20105/11/2010EPA 3545/8081AChlordane 5010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AToxaphene 20010E1265 1ND

53 %Surrogate: Decachlorobiphenyl (45-120%)

56 %Surrogate: Tetrachloro-m-xylene (35-115%)

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 3 of 81>



17461 Derian Avenue. Suite 100,  Irvine, CA  92614 (949) 261-1022  Fax:(949) 260-3297

Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

05/01/10Report Number:

Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

ORGANOCHLORINE PESTICIDES (EPA 8081A)

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: ITE0005-25RE1 (DYB10-05 @ 0' (5:07) - Soil)

Reporting Units:  ug/kg

5/11/20105/11/2010EPA 3545/8081A4,4'-DDD 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081A4,4'-DDE 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081A4,4'-DDT 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AAldrin 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081Aalpha-BHC 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081Abeta-BHC 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081Adelta-BHC 1010E1265 1ND

5/11/20105/11/2010EPA 3545/8081ADieldrin 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AEndosulfan I 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AEndosulfan II 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AEndosulfan sulfate 1010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AEndrin 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AEndrin aldehyde 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AEndrin ketone 5.010E1265 C-21ND

5/11/20105/11/2010EPA 3545/8081Agamma-BHC (Lindane) 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AHeptachlor 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AHeptachlor epoxide 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AMethoxychlor 5.010E1265 C-21ND

5/11/20105/11/2010EPA 3545/8081AChlordane 5010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AToxaphene 20010E1265 1ND

37 % ZXSurrogate: Decachlorobiphenyl (45-120%)

39 %Surrogate: Tetrachloro-m-xylene (35-115%)

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 4 of 81>



17461 Derian Avenue. Suite 100,  Irvine, CA  92614 (949) 261-1022  Fax:(949) 260-3297

Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

05/01/10Report Number:

Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

ORGANOCHLORINE PESTICIDES (EPA 8081A)

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: ITE0005-45RE1 (DYB10-09 @ 0' (2:48) - Soil)

Reporting Units:  ug/kg

5/11/20105/11/2010EPA 3545/8081A4,4'-DDD 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081A4,4'-DDE 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081A4,4'-DDT 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AAldrin 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081Aalpha-BHC 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081Abeta-BHC 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081Adelta-BHC 1010E1265 1ND

5/11/20105/11/2010EPA 3545/8081ADieldrin 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AEndosulfan I 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AEndosulfan II 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AEndosulfan sulfate 1010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AEndrin 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AEndrin aldehyde 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AEndrin ketone 5.010E1265 C-21ND

5/11/20105/11/2010EPA 3545/8081Agamma-BHC (Lindane) 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AHeptachlor 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AHeptachlor epoxide 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AMethoxychlor 5.010E1265 C-21ND

5/11/20105/11/2010EPA 3545/8081AChlordane 5010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AToxaphene 20010E1265 1ND

75 %Surrogate: Decachlorobiphenyl (45-120%)

71 %Surrogate: Tetrachloro-m-xylene (35-115%)

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 5 of 81>



17461 Derian Avenue. Suite 100,  Irvine, CA  92614 (949) 261-1022  Fax:(949) 260-3297

Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

05/01/10Report Number:

Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

ORGANOCHLORINE PESTICIDES (EPA 8081A)

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: ITE0005-60RE1 (DYB10-12 @ 0' (2:05) - Soil)

Reporting Units:  ug/kg

5/11/20105/11/2010EPA 3545/8081A4,4'-DDD 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081A4,4'-DDE 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081A4,4'-DDT 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AAldrin 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081Aalpha-BHC 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081Abeta-BHC 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081Adelta-BHC 1010E1265 1ND

5/11/20105/11/2010EPA 3545/8081ADieldrin 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AEndosulfan I 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AEndosulfan II 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AEndosulfan sulfate 1010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AEndrin 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AEndrin aldehyde 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AEndrin ketone 5.010E1265 C-21ND

5/11/20105/11/2010EPA 3545/8081Agamma-BHC (Lindane) 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AHeptachlor 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AHeptachlor epoxide 5.010E1265 1ND

5/11/20105/11/2010EPA 3545/8081AMethoxychlor 5.010E1265 C-21ND

Chlordane 5/11/20105/11/201010E1265 50 1EPA 3545/8081A 76

Toxaphene 5/11/20105/11/201010E1265 200 C-71EPA 3545/8081A 240

45 %Surrogate: Decachlorobiphenyl (45-120%)

45 %Surrogate: Tetrachloro-m-xylene (35-115%)

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 6 of 81>



17461 Derian Avenue. Suite 100,  Irvine, CA  92614 (949) 261-1022  Fax:(949) 260-3297

Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

05/01/10Report Number:

Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

ORGANOCHLORINE PESTICIDES (EPA 3510C/8081A)

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: ITE0005-62 (Equipment Blank - Water)

Reporting Units:  ug/l

5/7/20105/5/2010EPA 3510C/8081A4,4'-DDD 0.09910E0457 0.99ND

5/7/20105/5/2010EPA 3510C/8081A4,4'-DDE 0.09910E0457 0.99ND

5/7/20105/5/2010EPA 3510C/8081A4,4'-DDT 0.09910E0457 0.99ND

5/7/20105/5/2010EPA 3510C/8081AAldrin 0.09910E0457 0.99ND

5/7/20105/5/2010EPA 3510C/8081Aalpha-BHC 0.09910E0457 0.99ND

5/7/20105/5/2010EPA 3510C/8081Abeta-BHC 0.09910E0457 0.99ND

5/7/20105/5/2010EPA 3510C/8081Adelta-BHC 0.2010E0457 0.99ND

5/7/20105/5/2010EPA 3510C/8081ADieldrin 0.09910E0457 0.99ND

5/7/20105/5/2010EPA 3510C/8081AEndosulfan I 0.09910E0457 0.99ND

5/7/20105/5/2010EPA 3510C/8081AEndosulfan II 0.09910E0457 0.99ND

5/7/20105/5/2010EPA 3510C/8081AEndosulfan sulfate 0.2010E0457 0.99ND

5/7/20105/5/2010EPA 3510C/8081AEndrin 0.09910E0457 0.99ND

5/7/20105/5/2010EPA 3510C/8081AEndrin aldehyde 0.09910E0457 0.99ND

5/7/20105/5/2010EPA 3510C/8081AEndrin ketone 0.09910E0457 0.99ND

5/7/20105/5/2010EPA 3510C/8081Agamma-BHC (Lindane) 0.09910E0457 0.99ND

5/7/20105/5/2010EPA 3510C/8081AHeptachlor 0.09910E0457 0.99ND

5/7/20105/5/2010EPA 3510C/8081AHeptachlor epoxide 0.09910E0457 0.99ND

5/7/20105/5/2010EPA 3510C/8081AMethoxychlor 0.09910E0457 0.99ND

5/7/20105/5/2010EPA 3510C/8081AChlordane 0.9910E0457 0.99ND

5/7/20105/5/2010EPA 3510C/8081AToxaphene 5.010E0457 0.99ND

80 %Surrogate: Decachlorobiphenyl (45-120%)

80 %Surrogate: Tetrachloro-m-xylene (35-115%)

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 7 of 81>



17461 Derian Avenue. Suite 100,  Irvine, CA  92614 (949) 261-1022  Fax:(949) 260-3297

Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

05/01/10Report Number:

Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

METALS

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: ITE0005-02 (DYB10-01 @ 1' - Soil)

Reporting Units:  mg/kg

5/10/20105/10/2010EPA 6010BArsenic 2.010E1091 0.98ND

5/10/20105/10/2010EPA 6010BLead 2.010E1091 0.98ND

Sample ID: ITE0005-03 (DYB10-01 @ 2' - Soil)

Reporting Units:  mg/kg

5/10/20105/10/2010EPA 6010BArsenic 2.010E1091 0.985ND

5/10/20105/10/2010EPA 6010BLead 2.010E1091 0.985ND

Sample ID: ITE0005-04 (DYB10-01 @ 5' - Soil)

Reporting Units:  mg/kg

5/10/20105/10/2010EPA 6010BArsenic 2.010E1091 0.995ND

Lead 5/10/20105/10/201010E1091 2.0 0.995EPA 6010B 9.1

Sample ID: ITE0005-05 (DYB10-01 @ 0' (8:28) - Soil)

Reporting Units:  mg/kg

Mercury 5/11/20105/11/201010E1302 0.020 1EPA 7471A 0.020

5/10/20105/10/2010EPA 6010BAntimony 1010E1091 0.995ND

5/10/20105/10/2010EPA 6010BArsenic 2.010E1091 0.995ND

Barium 5/10/20105/10/201010E1091 1.0 0.995EPA 6010B 56

5/10/20105/10/2010EPA 6010BBeryllium 0.5010E1091 0.995ND

5/10/20105/10/2010EPA 6010BCadmium 0.5010E1091 0.995ND

Chromium 5/12/20105/12/201010E1491 0.99 0.985EPA 6010B 6.8

Cobalt 5/10/20105/10/201010E1091 1.0 0.995EPA 6010B 3.5

Copper 5/10/20105/10/201010E1091 2.0 0.995EPA 6010B 11

Lead 5/10/20105/10/201010E1091 2.0 0.995EPA 6010B 5.4

5/10/20105/10/2010EPA 6010BMolybdenum 2.010E1091 0.995ND

Nickel 5/10/20105/10/201010E1091 2.0 0.995EPA 6010B 4.9

5/10/20105/10/2010EPA 6010BSelenium 2.010E1091 0.995ND

5/10/20105/10/2010EPA 6010BSilver 1.010E1091 0.995ND

5/10/20105/10/2010EPA 6010BThallium 1010E1091 0.995ND

Vanadium 5/10/20105/10/201010E1091 1.0 0.995EPA 6010B 22

Zinc 5/10/20105/10/201010E1091 5.0 0.995EPA 6010B 30

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 8 of 81>



17461 Derian Avenue. Suite 100,  Irvine, CA  92614 (949) 261-1022  Fax:(949) 260-3297

Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

05/01/10Report Number:

Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

METALS

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: ITE0005-07 (DYB10-02 @ 1' - Soil)

Reporting Units:  mg/kg

5/10/20105/10/2010EPA 6010BArsenic 2.010E1091 0.99ND

Lead 5/10/20105/10/201010E1091 2.0 0.99EPA 6010B 2.6

Sample ID: ITE0005-08 (DYB10-02 @ 2' - Soil)

Reporting Units:  mg/kg

5/10/20105/10/2010EPA 6010BArsenic 2.010E1091 0.99ND

5/10/20105/10/2010EPA 6010BLead 2.010E1091 0.99ND

Sample ID: ITE0005-09 (DYB10-02 @ 5' - Soil)

Reporting Units:  mg/kg

5/10/20105/10/2010EPA 6010BArsenic 2.010E1091 1ND

5/10/20105/10/2010EPA 6010BLead 2.010E1091 1ND

Sample ID: ITE0005-10 (DYB10-02 @ 0' (9:20) - Soil)

Reporting Units:  mg/kg

Mercury 5/11/20105/11/201010E1302 0.020 1EPA 7471A 0.028

5/10/20105/10/2010EPA 6010BAntimony 1010E1091 0.995ND

5/10/20105/10/2010EPA 6010BArsenic 2.010E1091 0.995ND

Barium 5/10/20105/10/201010E1091 1.0 0.995EPA 6010B 100

5/10/20105/10/2010EPA 6010BBeryllium 0.5010E1091 0.995ND

Cadmium 5/10/20105/10/201010E1091 0.50 0.995EPA 6010B 0.51

Chromium 5/12/20105/12/201010E1491 1.0 0.995EPA 6010B 15

Cobalt 5/10/20105/10/201010E1091 1.0 0.995EPA 6010B 5.9

Copper 5/10/20105/10/201010E1091 2.0 0.995EPA 6010B 20

Lead 5/10/20105/10/201010E1091 2.0 0.995EPA 6010B 5.6

5/10/20105/10/2010EPA 6010BMolybdenum 2.010E1091 0.995ND

Nickel 5/10/20105/10/201010E1091 2.0 0.995EPA 6010B 6.9

5/10/20105/10/2010EPA 6010BSelenium 2.010E1091 0.995ND

5/10/20105/10/2010EPA 6010BSilver 1.010E1091 0.995ND

5/10/20105/10/2010EPA 6010BThallium 1010E1091 0.995ND

Vanadium 5/10/20105/10/201010E1091 1.0 0.995EPA 6010B 32

Zinc 5/10/20105/10/201010E1091 5.0 0.995EPA 6010B 47

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 9 of 81>
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Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

05/01/10Report Number:

Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

METALS

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: ITE0005-12 (DYB10-03 @ 1' - Soil)

Reporting Units:  mg/kg

5/10/20105/10/2010EPA 6010BArsenic 2.010E1091 0.99ND

Lead 5/10/20105/10/201010E1091 2.0 0.99EPA 6010B 2.0

Sample ID: ITE0005-13 (DYB10-03 @ 2' - Soil)

Reporting Units:  mg/kg

5/10/20105/10/2010EPA 6010BArsenic 2.010E1091 0.995ND

Lead 5/10/20105/10/201010E1091 2.0 0.995EPA 6010B 3.0

Sample ID: ITE0005-14 (DYB10-03 @ 5' - Soil)

Reporting Units:  mg/kg

5/10/20105/10/2010EPA 6010BArsenic 2.010E1091 0.985ND

5/10/20105/10/2010EPA 6010BLead 2.010E1091 0.985ND

Sample ID: ITE0005-15 (DYB10-03 @ 0' (9:55) - Soil)

Reporting Units:  mg/kg

5/11/20105/11/2010EPA 7471AMercury 0.02010E1302 0.98ND

5/10/20105/10/2010EPA 6010BAntimony 9.810E1091 0.98ND

5/10/20105/10/2010EPA 6010BArsenic 2.010E1091 0.98ND

Barium 5/10/20105/10/201010E1091 0.98 0.98EPA 6010B 86

5/10/20105/10/2010EPA 6010BBeryllium 0.4910E1091 0.98ND

5/10/20105/10/2010EPA 6010BCadmium 0.4910E1091 0.98ND

Chromium 5/12/20105/12/201010E1491 0.99 0.99EPA 6010B 8.8

Cobalt 5/10/20105/10/201010E1091 0.98 0.98EPA 6010B 5.2

Copper 5/10/20105/10/201010E1091 2.0 0.98EPA 6010B 11

Lead 5/10/20105/10/201010E1091 2.0 0.98EPA 6010B 2.4

5/10/20105/10/2010EPA 6010BMolybdenum 2.010E1091 0.98ND

Nickel 5/10/20105/10/201010E1091 2.0 0.98EPA 6010B 5.1

5/10/20105/10/2010EPA 6010BSelenium 2.010E1091 0.98ND

5/10/20105/10/2010EPA 6010BSilver 0.9810E1091 0.98ND

5/10/20105/10/2010EPA 6010BThallium 9.810E1091 0.98ND

Vanadium 5/10/20105/10/201010E1091 0.98 0.98EPA 6010B 28

Zinc 5/10/20105/10/201010E1091 4.9 0.98EPA 6010B 34

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 10 of 81>
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Diaz Yourman
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Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10
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Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

METALS

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: ITE0005-17 (DYB10-04 @ 1' - Soil)

Reporting Units:  mg/kg

5/10/20105/10/2010EPA 6010BArsenic 2.010E1091 0.995ND

Lead 5/10/20105/10/201010E1091 2.0 0.995EPA 6010B 2.1

Sample ID: ITE0005-18 (DYB10-04 @ 2' - Soil)

Reporting Units:  mg/kg

5/10/20105/10/2010EPA 6010BArsenic 2.010E1091 0.995ND

5/10/20105/10/2010EPA 6010BLead 2.010E1091 0.995ND

Sample ID: ITE0005-19 (DYB10-04 @ 5' - Soil)

Reporting Units:  mg/kg

5/11/20105/10/2010EPA 6010BArsenic 2.010E1103 0.995ND

5/11/20105/10/2010EPA 6010BLead 2.010E1103 0.995ND

Sample ID: ITE0005-20 (DYB10-04 @ 0' (11:00) - Soil)

Reporting Units:  mg/kg

Mercury 5/11/20105/11/201010E1302 0.020 1EPA 7471A 0.033

5/11/20105/10/2010EPA 6010BAntimony 9.910E1103 0.99ND

5/11/20105/10/2010EPA 6010BArsenic 2.010E1103 0.99ND

Barium 5/11/20105/10/201010E1103 0.99 0.99EPA 6010B 87

5/11/20105/10/2010EPA 6010BBeryllium 0.5010E1103 0.99ND

5/11/20105/10/2010EPA 6010BCadmium 0.5010E1103 0.99ND

Chromium 5/11/20105/10/201010E1103 0.99 0.99EPA 6010B 24

Cobalt 5/11/20105/10/201010E1103 0.99 0.99EPA 6010B 5.3

Copper 5/11/20105/10/201010E1103 2.0 0.99EPA 6010B 21

Lead 5/11/20105/10/201010E1103 2.0 0.99EPA 6010B 25

5/11/20105/10/2010EPA 6010BMolybdenum 2.010E1103 0.99ND

Nickel 5/11/20105/10/201010E1103 2.0 0.99EPA 6010B 14

5/11/20105/10/2010EPA 6010BSelenium 2.010E1103 0.99ND

5/11/20105/10/2010EPA 6010BSilver 0.9910E1103 0.99ND

5/11/20105/10/2010EPA 6010BThallium 9.910E1103 0.99ND

Vanadium 5/11/20105/10/201010E1103 0.99 0.99EPA 6010B 25

Zinc 5/11/20105/10/201010E1103 5.0 0.99EPA 6010B 50

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 11 of 81>
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METALS

Data
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Sample ID: ITE0005-22 (DYB10-05 @ 1' - Soil)

Reporting Units:  mg/kg

Arsenic 5/11/20105/10/201010E1103 2.0 0.995EPA 6010B 9.6

Lead 5/11/20105/10/201010E1103 2.0 0.995EPA 6010B 27

Sample ID: ITE0005-23 (DYB10-05 @ 2' - Soil)

Reporting Units:  mg/kg

Arsenic 5/11/20105/10/201010E1103 2.0 0.985EPA 6010B 5.2

Lead 5/11/20105/10/201010E1103 2.0 0.985EPA 6010B 37

Sample ID: ITE0005-24 (DYB10-05 @ 5' - Soil)

Reporting Units:  mg/kg

Arsenic 5/11/20105/10/201010E1103 2.0 0.985EPA 6010B 2.7

Lead 5/11/20105/10/201010E1103 2.0 0.985EPA 6010B 24

Sample ID: ITE0005-25 (DYB10-05 @ 0' (5:07) - Soil)

Reporting Units:  mg/kg

Mercury 5/11/20105/11/201010E1302 0.020 1EPA 7471A 0.023

5/11/20105/10/2010EPA 6010BAntimony 9.910E1103 0.985ND

Arsenic 5/11/20105/10/201010E1103 2.0 0.985EPA 6010B 2.1

Barium 5/11/20105/10/201010E1103 0.99 0.985EPA 6010B 64

5/11/20105/10/2010EPA 6010BBeryllium 0.4910E1103 0.985ND

5/11/20105/10/2010EPA 6010BCadmium 0.4910E1103 0.985ND

Chromium 5/11/20105/10/201010E1103 0.99 0.985EPA 6010B 6.7

Cobalt 5/11/20105/10/201010E1103 0.99 0.985EPA 6010B 3.9

Copper 5/11/20105/10/201010E1103 2.0 0.985EPA 6010B 9.9

Lead 5/11/20105/10/201010E1103 2.0 0.985EPA 6010B 34

5/11/20105/10/2010EPA 6010BMolybdenum 2.010E1103 0.985ND

Nickel 5/11/20105/10/201010E1103 2.0 0.985EPA 6010B 4.8

5/11/20105/10/2010EPA 6010BSelenium 2.010E1103 0.985ND

5/11/20105/10/2010EPA 6010BSilver 0.9910E1103 0.985ND

5/11/20105/10/2010EPA 6010BThallium 9.910E1103 0.985ND

Vanadium 5/11/20105/10/201010E1103 0.99 0.985EPA 6010B 19

Zinc 5/11/20105/10/201010E1103 4.9 0.985EPA 6010B 39

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 12 of 81>
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Sample ID: ITE0005-27 (DYB10-06 @ 1' - Soil)

Reporting Units:  mg/kg

5/11/20105/10/2010EPA 6010BArsenic 2.010E1103 0.99ND

Lead 5/11/20105/10/201010E1103 2.0 0.99EPA 6010B 14

Sample ID: ITE0005-28 (DYB10-06 @ 2' - Soil)

Reporting Units:  mg/kg

5/11/20105/10/2010EPA 6010BArsenic 2.010E1103 0.995ND

Lead 5/11/20105/10/201010E1103 2.0 0.995EPA 6010B 3.0

Sample ID: ITE0005-29 (DYB10-06 @ 5' - Soil)

Reporting Units:  mg/kg

5/11/20105/10/2010EPA 6010BArsenic 2.010E1103 0.99ND

5/11/20105/10/2010EPA 6010BLead 2.010E1103 0.99ND

Sample ID: ITE0005-30 (DYB10-06 @ 0' (4:21) - Soil)

Reporting Units:  mg/kg

Mercury 5/11/20105/11/201010E1302 0.020 1.02EPA 7471A 0.033

5/11/20105/10/2010EPA 6010BAntimony 9.810E1103 0.98ND

Arsenic 5/11/20105/10/201010E1103 2.0 0.98EPA 6010B 4.4

Barium 5/11/20105/10/201010E1103 0.98 0.98EPA 6010B 79

5/11/20105/10/2010EPA 6010BBeryllium 0.4910E1103 0.98ND

Cadmium 5/11/20105/10/201010E1103 0.49 0.98EPA 6010B 0.82

Chromium 5/11/20105/10/201010E1103 0.98 0.98EPA 6010B 9.8

Cobalt 5/11/20105/10/201010E1103 0.98 0.98EPA 6010B 5.0

Copper 5/11/20105/10/201010E1103 2.0 0.98EPA 6010B 18

Lead 5/11/20105/10/201010E1103 2.0 0.98EPA 6010B 92

5/11/20105/10/2010EPA 6010BMolybdenum 2.010E1103 0.98ND

Nickel 5/11/20105/10/201010E1103 2.0 0.98EPA 6010B 8.3

5/11/20105/10/2010EPA 6010BSelenium 2.010E1103 0.98ND

5/11/20105/10/2010EPA 6010BSilver 0.9810E1103 0.98ND

5/11/20105/10/2010EPA 6010BThallium 9.810E1103 0.98ND

Vanadium 5/11/20105/10/201010E1103 0.98 0.98EPA 6010B 25

Zinc 5/11/20105/10/201010E1103 4.9 0.98EPA 6010B 100

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 13 of 81>
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Sample ID: ITE0005-32 (DYB10-07 @ 1' - Soil)

Reporting Units:  mg/kg

Arsenic 5/11/20105/10/201010E1103 2.0 0.995EPA 6010B 3.7

Lead 5/11/20105/10/201010E1103 2.0 0.995EPA 6010B 27

Sample ID: ITE0005-33 (DYB10-07 @ 2' - Soil)

Reporting Units:  mg/kg

5/11/20105/10/2010EPA 6010BArsenic 2.010E1103 0.99ND

5/11/20105/10/2010EPA 6010BLead 2.010E1103 0.99ND

Sample ID: ITE0005-34 (DYB10-07 @ 5' - Soil)

Reporting Units:  mg/kg

5/11/20105/10/2010EPA 6010BArsenic 2.010E1103 0.995ND

Lead 5/11/20105/10/201010E1103 2.0 0.995EPA 6010B 2.0

Sample ID: ITE0005-35 (DYB10-07 @ 0' (3:47) - Soil)

Reporting Units:  mg/kg

5/11/20105/11/2010EPA 7471AMercury 0.02010E1302 1ND

5/11/20105/10/2010EPA 6010BAntimony 9.910E1103 0.99ND

Arsenic 5/11/20105/10/201010E1103 2.0 0.99EPA 6010B 2.2

Barium 5/11/20105/10/201010E1103 0.99 0.99EPA 6010B 79

5/11/20105/10/2010EPA 6010BBeryllium 0.5010E1103 0.99ND

5/11/20105/10/2010EPA 6010BCadmium 0.5010E1103 0.99ND

Chromium 5/11/20105/10/201010E1103 0.99 0.99EPA 6010B 12

Cobalt 5/11/20105/10/201010E1103 0.99 0.99EPA 6010B 6.6

Copper 5/11/20105/10/201010E1103 2.0 0.99EPA 6010B 16

Lead 5/11/20105/10/201010E1103 2.0 0.99EPA 6010B 7.4

5/11/20105/10/2010EPA 6010BMolybdenum 2.010E1103 0.99ND

Nickel 5/11/20105/10/201010E1103 2.0 0.99EPA 6010B 8.9

5/11/20105/10/2010EPA 6010BSelenium 2.010E1103 0.99ND

5/11/20105/10/2010EPA 6010BSilver 0.9910E1103 0.99ND

5/11/20105/10/2010EPA 6010BThallium 9.910E1103 0.99ND

Vanadium 5/11/20105/10/201010E1103 0.99 0.99EPA 6010B 27

Zinc 5/11/20105/10/201010E1103 5.0 0.99EPA 6010B 35

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 14 of 81>
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Sample ID: ITE0005-37 (DYB10-08 @ 1' - Soil)

Reporting Units:  mg/kg

Arsenic 5/11/20105/10/201010E1103 2.0 0.99EPA 6010B 2.2

Lead 5/11/20105/10/201010E1103 2.0 0.99EPA 6010B 9.6

Sample ID: ITE0005-38 (DYB10-08 @ 2' - Soil)

Reporting Units:  mg/kg

Arsenic 5/11/20105/10/201010E1103 2.0 0.98EPA 6010B 5.6

Lead 5/11/20105/10/201010E1103 2.0 0.98EPA 6010B 72

Sample ID: ITE0005-39 (DYB10-08 @ 5' - Soil)

Reporting Units:  mg/kg

5/11/20105/10/2010EPA 6010BArsenic 2.010E1103 0.985ND

5/11/20105/10/2010EPA 6010BLead 2.010E1103 0.985ND

Sample ID: ITE0005-40 (DYB10-08 @ 0' (3:15) - Soil)

Reporting Units:  mg/kg

Mercury 5/11/20105/11/201010E1302 0.020 1.02EPA 7471A 0.023

5/11/20105/10/2010EPA 6010BAntimony 9.910E1103 0.99ND

Arsenic 5/11/20105/10/201010E1103 2.0 0.99EPA 6010B 2.8

Barium 5/11/20105/10/201010E1103 0.99 0.99EPA 6010B 80

5/11/20105/10/2010EPA 6010BBeryllium 0.5010E1103 0.99ND

Cadmium 5/11/20105/10/201010E1103 0.50 0.99EPA 6010B 0.59

Chromium 5/11/20105/10/201010E1103 0.99 0.99EPA 6010B 8.6

Cobalt 5/11/20105/10/201010E1103 0.99 0.99EPA 6010B 5.0

Copper 5/11/20105/10/201010E1103 2.0 0.99EPA 6010B 14

Lead 5/11/20105/10/201010E1103 2.0 0.99EPA 6010B 29

5/11/20105/10/2010EPA 6010BMolybdenum 2.010E1103 0.99ND

Nickel 5/11/20105/10/201010E1103 2.0 0.99EPA 6010B 5.6

5/11/20105/10/2010EPA 6010BSelenium 2.010E1103 0.99ND

5/11/20105/10/2010EPA 6010BSilver 0.9910E1103 0.99ND

5/11/20105/10/2010EPA 6010BThallium 9.910E1103 0.99ND

Vanadium 5/11/20105/10/201010E1103 0.99 0.99EPA 6010B 23

Zinc 5/11/20105/10/201010E1103 5.0 0.99EPA 6010B 62

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 15 of 81>
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Sample ID: ITE0005-42 (DYB10-09 @ 1' - Soil)

Reporting Units:  mg/kg

Arsenic 5/11/20105/10/201010E1103 2.0 0.995EPA 6010B 2.5

5/11/20105/10/2010EPA 6010BLead 2.010E1103 0.995ND

Sample ID: ITE0005-43 (DYB10-09 @ 2' - Soil)

Reporting Units:  mg/kg

5/11/20105/10/2010EPA 6010BArsenic 2.010E1103 0.99ND

Lead 5/11/20105/10/201010E1103 2.0 0.99EPA 6010B 2.4

Sample ID: ITE0005-44 (DYB10-09 @ 5' - Soil)

Reporting Units:  mg/kg

5/11/20105/10/2010EPA 6010BArsenic 2.010E1171 0.99ND

5/11/20105/10/2010EPA 6010BLead 2.010E1171 0.99ND

Sample ID: ITE0005-45 (DYB10-09 @ 0' (2:48) - Soil)

Reporting Units:  mg/kg

5/11/20105/11/2010EPA 7471AMercury 0.02010E1302 0.98ND

5/11/20105/10/2010EPA 6010BAntimony 9.910E1171 0.99ND

Arsenic 5/11/20105/10/201010E1171 2.0 0.99EPA 6010B 27

Barium 5/11/20105/10/201010E1171 0.99 0.99EPA 6010B 95

5/11/20105/10/2010EPA 6010BBeryllium 0.5010E1171 0.99ND

Cadmium 5/11/20105/10/201010E1171 0.50 0.99EPA 6010B 0.58

Chromium 5/11/20105/10/201010E1171 0.99 0.99EPA 6010B 12

Cobalt 5/11/20105/10/201010E1171 0.99 0.99EPA 6010B 6.4

Copper 5/11/20105/10/201010E1171 2.0 0.99EPA 6010B 13

Lead 5/11/20105/10/201010E1171 2.0 0.99EPA 6010B 5.5

5/11/20105/10/2010EPA 6010BMolybdenum 2.010E1171 0.99ND

Nickel 5/11/20105/10/201010E1171 2.0 0.99EPA 6010B 7.2

5/11/20105/10/2010EPA 6010BSelenium 2.010E1171 0.99ND

5/11/20105/10/2010EPA 6010BSilver 0.9910E1171 0.99ND

5/11/20105/10/2010EPA 6010BThallium 9.910E1171 0.99ND

Vanadium 5/11/20105/10/201010E1171 0.99 0.99EPA 6010B 36

Zinc 5/11/20105/10/201010E1171 5.0 0.99EPA 6010B 41

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 16 of 81>
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Sample ID: ITE0005-47 (DYB10-10 @ 1' - Soil)

Reporting Units:  mg/kg

Arsenic 5/11/20105/10/201010E1171 2.0 0.99EPA 6010B 12

Lead 5/11/20105/10/201010E1171 2.0 0.99EPA 6010B 52

Sample ID: ITE0005-48 (DYB10-10 @ 2' - Soil)

Reporting Units:  mg/kg

Arsenic 5/11/20105/10/201010E1171 2.0 1EPA 6010B 5.7

Lead 5/11/20105/10/201010E1171 2.0 1EPA 6010B 3.5

Sample ID: ITE0005-49 (DYB10-10 @ 5' - Soil)

Reporting Units:  mg/kg

5/11/20105/10/2010EPA 6010BArsenic 2.010E1171 1ND

5/11/20105/10/2010EPA 6010BLead 2.010E1171 1ND

Sample ID: ITE0005-50 (DYB10-10 @ 0' (12:55) - Soil)

Reporting Units:  mg/kg

Mercury 5/11/20105/11/201010E1302 0.020 0.98EPA 7471A 0.039

5/11/20105/10/2010EPA 6010BAntimony 9.910E1171 0.985ND

Arsenic 5/11/20105/10/201010E1171 2.0 0.985EPA 6010B 9.2

Barium 5/11/20105/10/201010E1171 0.99 0.985EPA 6010B 130

5/11/20105/10/2010EPA 6010BBeryllium 0.4910E1171 0.985ND

Cadmium 5/11/20105/10/201010E1171 0.49 0.985EPA 6010B 1.0

Chromium 5/11/20105/10/201010E1171 0.99 0.985EPA 6010B 18

Cobalt 5/11/20105/10/201010E1171 0.99 0.985EPA 6010B 7.9

Copper 5/11/20105/10/201010E1171 2.0 0.985EPA 6010B 27

Lead 5/11/20105/10/201010E1171 2.0 0.985EPA 6010B 94

5/11/20105/10/2010EPA 6010BMolybdenum 2.010E1171 0.985ND

Nickel 5/11/20105/10/201010E1171 2.0 0.985EPA 6010B 12

5/11/20105/10/2010EPA 6010BSelenium 2.010E1171 0.985ND

5/11/20105/10/2010EPA 6010BSilver 0.9910E1171 0.985ND

5/11/20105/10/2010EPA 6010BThallium 9.910E1171 0.985ND

Vanadium 5/11/20105/10/201010E1171 0.99 0.985EPA 6010B 46

Zinc 5/11/20105/10/201010E1171 4.9 0.985EPA 6010B 84

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 17 of 81>
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Sample ID: ITE0005-52 (DYB10-11 @ 1' - Soil)

Reporting Units:  mg/kg

Arsenic 5/12/20105/11/201010E1344 2.0 0.985EPA 6010B 15

Lead 5/12/20105/11/201010E1344 2.0 0.985EPA 6010B 12

Sample ID: ITE0005-53 (DYB10-11 @ 2' - Soil)

Reporting Units:  mg/kg

Arsenic 5/12/20105/11/201010E1344 2.0 1EPA 6010B 2.7

Lead 5/12/20105/11/201010E1344 2.0 1EPA 6010B 3.3

Sample ID: ITE0005-54 (DYB10-11 @ 5' - Soil)

Reporting Units:  mg/kg

5/12/20105/11/2010EPA 6010BArsenic 2.010E1344 0.99ND

Lead 5/12/20105/11/201010E1344 2.0 0.99EPA 6010B 2.9

Sample ID: ITE0005-55 (DYB10-11 @ 0' (12:30) - Soil)

Reporting Units:  mg/kg

Mercury 5/11/20105/11/201010E1302 0.020 1EPA 7471A 0.057

5/12/20105/11/2010EPA 6010BAntimony 9.910E1344 0.985ND

Arsenic 5/12/20105/11/201010E1344 2.0 0.985EPA 6010B 5.2

Barium 5/12/20105/11/201010E1344 0.99 0.985EPA 6010B 110

5/12/20105/11/2010EPA 6010BBeryllium 0.4910E1344 0.985ND

Cadmium 5/12/20105/11/201010E1344 0.49 0.985EPA 6010B 0.61

Chromium 5/12/20105/11/201010E1344 0.99 0.985EPA 6010B 14

Cobalt 5/12/20105/11/201010E1344 0.99 0.985EPA 6010B 6.9

Copper 5/12/20105/11/201010E1344 2.0 0.985EPA 6010B 18

Lead 5/12/20105/11/201010E1344 2.0 0.985EPA 6010B 14

5/12/20105/11/2010EPA 6010BMolybdenum 2.010E1344 0.985ND

Nickel 5/12/20105/11/201010E1344 2.0 0.985EPA 6010B 8.4

5/12/20105/11/2010EPA 6010BSelenium 2.010E1344 0.985ND

5/12/20105/11/2010EPA 6010BSilver 0.9910E1344 0.985ND

5/12/20105/11/2010EPA 6010BThallium 9.910E1344 0.985ND

Vanadium 5/12/20105/11/201010E1344 0.99 0.985EPA 6010B 34

Zinc 5/12/20105/11/201010E1344 4.9 0.985EPA 6010B 74

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 
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Sample ID: ITE0005-57 (DYB10-12 @ 1' - Soil)

Reporting Units:  mg/kg

5/12/20105/11/2010EPA 6010BArsenic 2.010E1344 0.985ND

Lead 5/12/20105/11/201010E1344 2.0 0.985EPA 6010B 3.4

Sample ID: ITE0005-58 (DYB10-12 @ 2' - Soil)

Reporting Units:  mg/kg

5/12/20105/11/2010EPA 6010BArsenic 2.010E1344 0.995ND

Lead 5/12/20105/11/201010E1344 2.0 0.995EPA 6010B 8.1

Sample ID: ITE0005-59 (DYB10-12 @ 5' - Soil)

Reporting Units:  mg/kg

Arsenic 5/12/20105/11/201010E1344 2.0 1EPA 6010B 2.9

Lead 5/12/20105/11/201010E1344 2.0 1EPA 6010B 2.6

Sample ID: ITE0005-60 (DYB10-12 @ 0' (2:05) - Soil)

Reporting Units:  mg/kg

Mercury 5/11/20105/11/201010E1302 0.020 0.98EPA 7471A 0.069

5/12/20105/11/2010EPA 6010BAntimony 9.910E1344 0.985ND

Arsenic 5/12/20105/11/201010E1344 2.0 0.985EPA 6010B 3.9

Barium 5/12/20105/11/201010E1344 0.99 0.985EPA 6010B 110

5/12/20105/11/2010EPA 6010BBeryllium 0.4910E1344 0.985ND

Cadmium 5/12/20105/11/201010E1344 0.49 0.985EPA 6010B 0.73

Chromium 5/12/20105/11/201010E1344 0.99 0.985EPA 6010B 17

Cobalt 5/12/20105/11/201010E1344 0.99 0.985EPA 6010B 7.5

Copper 5/12/20105/11/201010E1344 2.0 0.985EPA 6010B 25

Lead 5/12/20105/11/201010E1344 2.0 0.985EPA 6010B 13

5/12/20105/11/2010EPA 6010BMolybdenum 2.010E1344 0.985ND

Nickel 5/12/20105/11/201010E1344 2.0 0.985EPA 6010B 12

5/12/20105/11/2010EPA 6010BSelenium 2.010E1344 0.985ND

5/12/20105/11/2010EPA 6010BSilver 0.9910E1344 0.985ND

5/12/20105/11/2010EPA 6010BThallium 9.910E1344 0.985ND

Vanadium 5/12/20105/11/201010E1344 0.99 0.985EPA 6010B 37

Zinc 5/12/20105/11/201010E1344 4.9 0.985EPA 6010B 70

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 
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Sample ID: ITE0005-62 (Equipment Blank - Water)

Reporting Units:  mg/l

5/5/20105/5/2010EPA 7470AMercury 0.0002010E0513 1ND

5/7/20105/7/2010EPA 6010BAntimony 0.01010E0821 1ND

5/7/20105/7/2010EPA 6010BArsenic 0.01010E0821 1ND

5/7/20105/7/2010EPA 6010BBarium 0.01010E0821 1ND

5/7/20105/7/2010EPA 6010BBeryllium 0.004010E0821 1ND

5/7/20105/7/2010EPA 6010BCadmium 0.005010E0821 1ND

5/7/20105/7/2010EPA 6010BChromium 0.005010E0821 1ND

5/7/20105/7/2010EPA 6010BCobalt 0.01010E0821 1ND

5/7/20105/7/2010EPA 6010BCopper 0.01010E0821 1ND

5/7/20105/7/2010EPA 6010BLead 0.005010E0821 1ND

5/7/20105/7/2010EPA 6010BMolybdenum 0.02010E0821 1ND

5/7/20105/7/2010EPA 6010BNickel 0.01010E0821 1ND

5/7/20105/7/2010EPA 6010BSelenium 0.01010E0821 1ND

5/7/20105/7/2010EPA 6010BSilver 0.01010E0821 1ND

5/7/20105/7/2010EPA 6010BThallium 0.01010E0821 1ND

5/7/20105/7/2010EPA 6010BVanadium 0.01010E0821 1ND

5/7/20105/7/2010EPA 6010BZinc 0.02010E0821 1ND

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 
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Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

05/01/10Report Number:

Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

INORGANICS

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: ITE0005-05 (DYB10-01 @ 0' (8:28) - Soil)

Reporting Units:  pH Units

pH 5/5/20105/5/201010E0528 0.100 1EPA 9045C 8.14

Sample ID: ITE0005-10 (DYB10-02 @ 0' (9:20) - Soil)

Reporting Units:  pH Units

pH 5/5/20105/5/201010E0528 0.100 1EPA 9045C 7.50

Sample ID: ITE0005-15 (DYB10-03 @ 0' (9:55) - Soil)

Reporting Units:  pH Units

pH 5/5/20105/5/201010E0528 0.100 1EPA 9045C 7.12

Sample ID: ITE0005-20 (DYB10-04 @ 0' (11:00) - Soil)

Reporting Units:  pH Units

pH 5/5/20105/5/201010E0528 0.100 1EPA 9045C 6.41

Sample ID: ITE0005-25 (DYB10-05 @ 0' (5:07) - Soil)

Reporting Units:  pH Units

pH 5/5/20105/5/201010E0528 0.100 1EPA 9045C 6.98

Sample ID: ITE0005-30 (DYB10-06 @ 0' (4:21) - Soil)

Reporting Units:  pH Units

pH 5/5/20105/5/201010E0528 0.100 1EPA 9045C 5.92

Sample ID: ITE0005-35 (DYB10-07 @ 0' (3:47) - Soil)

Reporting Units:  pH Units

pH 5/5/20105/5/201010E0528 0.100 1EPA 9045C 7.07

Sample ID: ITE0005-40 (DYB10-08 @ 0' (3:15) - Soil)

Reporting Units:  pH Units

pH 5/5/20105/5/201010E0528 0.100 1EPA 9045C 6.93

Sample ID: ITE0005-45 (DYB10-09 @ 0' (2:48) - Soil)

Reporting Units:  pH Units

pH 5/5/20105/5/201010E0528 0.100 1EPA 9045C 7.36

Sample ID: ITE0005-50 (DYB10-10 @ 0' (12:55) - Soil)

Reporting Units:  pH Units

pH 5/5/20105/5/201010E0528 0.100 1EPA 9045C 6.19

Project Manager
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ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 
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Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

05/01/10Report Number:

Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

INORGANICS

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: ITE0005-55 (DYB10-11 @ 0' (12:30) - Soil)

Reporting Units:  pH Units

pH 5/5/20105/5/201010E0528 0.100 1EPA 9045C 8.44

Sample ID: ITE0005-60 (DYB10-12 @ 0' (2:05) - Soil)

Reporting Units:  pH Units

pH 5/5/20105/5/201010E0528 0.100 1EPA 9045C 6.43

Sample ID: ITE0005-62 (Equipment Blank - Water)

Reporting Units:  pH Units

pH 5/5/20105/5/201010E0483 0.100 HFT1EPA 9040B 6.64

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 
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Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

05/01/10Report Number:

Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

MDL

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

2540G_0126259

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: ITE0005-05 (DYB10-01 @ 0' (8:28) - Soil)

Reporting Units:  %

Percent Solids 5/7/20105/6/2010126259 NA 12540G_0126259 91.3

Sample ID: ITE0005-25 (DYB10-05 @ 0' (5:07) - Soil)

Reporting Units:  %

Percent Solids 5/7/20105/6/2010126259 NA 12540G_0126259 99

Sample ID: ITE0005-45 (DYB10-09 @ 0' (2:48) - Soil)

Reporting Units:  %

Percent Solids 5/7/20105/6/2010126259 NA 12540G_0126259 85.8

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 
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17461 Derian Avenue. Suite 100,  Irvine, CA  92614 (949) 261-1022  Fax:(949) 260-3297

Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

05/01/10Report Number:

Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

MDL

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

SW846 8141A

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: ITE0005-05 (DYB10-01 @ 0' (8:28) - Soil)

Reporting Units:  ug/kg

5/11/20105/5/2010SW846 8141AAzinphos-methyl 330126012 10ND31

5/11/20105/5/2010SW846 8141ABolstar 330126012 10ND31

5/11/20105/5/2010SW846 8141AChlorpyrifos 330126012 10ND32

5/11/20105/5/2010SW846 8141ACoumaphos 330126012 10ND32

5/11/20105/5/2010SW846 8141ADemeton (total) 330126012 10ND60

5/11/20105/5/2010SW846 8141ADemeton-O 330126012 10ND2.8

5/11/20105/5/2010SW846 8141ADemeton-S 330126012 10ND3.2

5/11/20105/5/2010SW846 8141ADiazinon 330126012 10ND32

5/11/20105/5/2010SW846 8141ADichlorvos 330126012 10ND29

5/11/20105/5/2010SW846 8141ADimethoate 330126012 10ND32

5/11/20105/5/2010SW846 8141ADisulfoton 330126012 10ND35

5/11/20105/5/2010SW846 8141AEPN 330126012 10ND29

5/11/20105/5/2010SW846 8141AEthoprop 330126012 10ND32

5/11/20105/5/2010SW846 8141AFamphur 330126012 10ND32

5/11/20105/5/2010SW846 8141AFensulfothion 330126012 10ND26

5/11/20105/5/2010SW846 8141AFenthion 330126012 10ND31

5/11/20105/5/2010SW846 8141AMalathion 330126012 10ND31

5/11/20105/5/2010SW846 8141AMethyl parathion 330126012 10ND29

5/11/20105/5/2010SW846 8141AMevinphos 330126012 10ND31

5/11/20105/5/2010SW846 8141AO,O,O-Triethyl phosphorothioate 330126012 10ND3.2

5/11/20105/5/2010SW846 8141AParathion 330126012 10ND26

5/11/20105/5/2010SW846 8141APhorate 330126012 10ND33

5/11/20105/5/2010SW846 8141ARonnel 330126012 10ND31

5/11/20105/5/2010SW846 8141AStirophos 330126012 10ND33

5/11/20105/5/2010SW846 8141ASulfotepp 330126012 10ND32

5/11/20105/5/2010SW846 8141AThionazin 330126012 10ND32

5/11/20105/5/2010SW846 8141ATokuthion 330126012 10ND32

5/11/20105/5/2010SW846 8141ATrichloronate 330126012 10ND39

* NC, DILSurrogate: Tributyl phosphate (55-125%)

* NC, DILSurrogate: Triphenyl phosphate (47-130%)

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 
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17461 Derian Avenue. Suite 100,  Irvine, CA  92614 (949) 261-1022  Fax:(949) 260-3297

Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

05/01/10Report Number:

Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

MDL

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

SW846 8141A

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: ITE0005-25 (DYB10-05 @ 0' (5:07) - Soil)

Reporting Units:  ug/kg

5/11/20105/5/2010SW846 8141AAzinphos-methyl 160126012 5ND16

5/11/20105/5/2010SW846 8141ABolstar 160126012 5ND16

5/11/20105/5/2010SW846 8141AChlorpyrifos 160126012 5ND16

5/11/20105/5/2010SW846 8141ACoumaphos 160126012 5ND16

5/11/20105/5/2010SW846 8141ADemeton (total) 160126012 5ND30

5/11/20105/5/2010SW846 8141ADemeton-O 160126012 5ND2.8

5/11/20105/5/2010SW846 8141ADemeton-S 160126012 5ND3.2

5/11/20105/5/2010SW846 8141ADiazinon 160126012 5ND16

5/11/20105/5/2010SW846 8141ADichlorvos 160126012 5ND15

5/11/20105/5/2010SW846 8141ADimethoate 160126012 5ND16

5/11/20105/5/2010SW846 8141ADisulfoton 160126012 5ND18

5/11/20105/5/2010SW846 8141AEPN 160126012 5ND14

5/11/20105/5/2010SW846 8141AEthoprop 160126012 5ND16

5/11/20105/5/2010SW846 8141AFamphur 160126012 5ND16

5/11/20105/5/2010SW846 8141AFensulfothion 160126012 5ND13

5/11/20105/5/2010SW846 8141AFenthion 160126012 5ND16

5/11/20105/5/2010SW846 8141AMalathion 160126012 5ND16

5/11/20105/5/2010SW846 8141AMethyl parathion 160126012 5ND14

5/11/20105/5/2010SW846 8141AMevinphos 160126012 5ND16

5/11/20105/5/2010SW846 8141AO,O,O-Triethyl phosphorothioate 160126012 5ND3.2

5/11/20105/5/2010SW846 8141AParathion 160126012 5ND13

5/11/20105/5/2010SW846 8141APhorate 160126012 5ND17

5/11/20105/5/2010SW846 8141ARonnel 160126012 5ND16

5/11/20105/5/2010SW846 8141AStirophos 160126012 5ND17

5/11/20105/5/2010SW846 8141ASulfotepp 160126012 5ND16

5/11/20105/5/2010SW846 8141AThionazin 160126012 5ND16

5/11/20105/5/2010SW846 8141ATokuthion 160126012 5ND16

5/11/20105/5/2010SW846 8141ATrichloronate 160126012 5ND19

93 %Surrogate: Tributyl phosphate (55-125%)

96 %Surrogate: Triphenyl phosphate (47-130%)

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 
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Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

05/01/10Report Number:

Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

MDL

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

SW846 8141A

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: ITE0005-45 (DYB10-09 @ 0' (2:48) - Soil)

Reporting Units:  ug/kg

5/11/20105/5/2010SW846 8141AAzinphos-methyl 160126012 5ND16

5/11/20105/5/2010SW846 8141ABolstar 160126012 5ND16

5/11/20105/5/2010SW846 8141AChlorpyrifos 160126012 5ND16

5/11/20105/5/2010SW846 8141ACoumaphos 160126012 5ND16

5/11/20105/5/2010SW846 8141ADemeton (total) 160126012 5ND30

5/11/20105/5/2010SW846 8141ADemeton-O 160126012 5ND2.8

5/11/20105/5/2010SW846 8141ADemeton-S 160126012 5ND3.2

5/11/20105/5/2010SW846 8141ADiazinon 160126012 5ND16

5/11/20105/5/2010SW846 8141ADichlorvos 160126012 5ND15

5/11/20105/5/2010SW846 8141ADimethoate 160126012 5ND16

5/11/20105/5/2010SW846 8141ADisulfoton 160126012 5ND18

5/11/20105/5/2010SW846 8141AEPN 160126012 5ND14

5/11/20105/5/2010SW846 8141AEthoprop 160126012 5ND16

5/11/20105/5/2010SW846 8141AFamphur 160126012 5ND16

5/11/20105/5/2010SW846 8141AFensulfothion 160126012 5ND13

5/11/20105/5/2010SW846 8141AFenthion 160126012 5ND16

5/11/20105/5/2010SW846 8141AMalathion 160126012 5ND16

5/11/20105/5/2010SW846 8141AMethyl parathion 160126012 5ND14

5/11/20105/5/2010SW846 8141AMevinphos 160126012 5ND16

5/11/20105/5/2010SW846 8141AO,O,O-Triethyl phosphorothioate 160126012 5ND3.2

5/11/20105/5/2010SW846 8141AParathion 160126012 5ND13

5/11/20105/5/2010SW846 8141APhorate 160126012 5ND17

5/11/20105/5/2010SW846 8141ARonnel 160126012 5ND16

5/11/20105/5/2010SW846 8141AStirophos 160126012 5ND17

5/11/20105/5/2010SW846 8141ASulfotepp 160126012 5ND16

5/11/20105/5/2010SW846 8141AThionazin 160126012 5ND16

5/11/20105/5/2010SW846 8141ATokuthion 160126012 5ND16

5/11/20105/5/2010SW846 8141ATrichloronate 160126012 5ND19

88 %Surrogate: Tributyl phosphate (55-125%)

86 %Surrogate: Triphenyl phosphate (47-130%)
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Lena Davidkova
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Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

05/01/10Report Number:

Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

MDL

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

SW846 8141A

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: ITE0005-60 (DYB10-12 @ 0' (2:05) - Soil)

Reporting Units:  ug/kg

5/11/20105/5/2010SW846 8141AAzinphos-methyl 160126012 4.93ND15

5/11/20105/5/2010SW846 8141ABolstar 160126012 4.93ND15

5/11/20105/5/2010SW846 8141AChlorpyrifos 160126012 4.93ND16

5/11/20105/5/2010SW846 8141ACoumaphos 160126012 4.93ND16

5/11/20105/5/2010SW846 8141ADemeton (total) 160126012 4.93ND30

5/11/20105/5/2010SW846 8141ADemeton-O 160126012 4.93ND14

5/11/20105/5/2010SW846 8141ADemeton-S 160126012 4.93ND16

5/11/20105/5/2010SW846 8141ADiazinon 160126012 4.93ND16

5/11/20105/5/2010SW846 8141ADichlorvos 160126012 4.93ND14

5/11/20105/5/2010SW846 8141ADimethoate 160126012 4.93ND16

5/11/20105/5/2010SW846 8141ADisulfoton 160126012 4.93ND17

5/11/20105/5/2010SW846 8141AEPN 160126012 4.93ND14

5/11/20105/5/2010SW846 8141AEthoprop 160126012 4.93ND16

5/11/20105/5/2010SW846 8141AFamphur 160126012 4.93ND16

5/11/20105/5/2010SW846 8141AFensulfothion 160126012 4.93ND13

5/11/20105/5/2010SW846 8141AFenthion 160126012 4.93ND15

5/11/20105/5/2010SW846 8141AMalathion 160126012 4.93ND15

5/11/20105/5/2010SW846 8141AMethyl parathion 160126012 4.93ND14

5/11/20105/5/2010SW846 8141AMevinphos 160126012 4.93ND15

5/11/20105/5/2010SW846 8141AO,O,O-Triethyl phosphorothioate 160126012 4.93ND16

5/11/20105/5/2010SW846 8141AParathion 160126012 4.93ND13

5/11/20105/5/2010SW846 8141APhorate 160126012 4.93ND16

5/11/20105/5/2010SW846 8141ARonnel 160126012 4.93ND15

5/11/20105/5/2010SW846 8141AStirophos 160126012 4.93ND16

5/11/20105/5/2010SW846 8141ASulfotepp 160126012 4.93ND16

5/11/20105/5/2010SW846 8141AThionazin 160126012 4.93ND16

5/11/20105/5/2010SW846 8141ATokuthion 160126012 4.93ND16

5/11/20105/5/2010SW846 8141ATrichloronate 160126012 4.93ND19

91 %Surrogate: Tributyl phosphate (55-125%)

87 %Surrogate: Triphenyl phosphate (47-130%)

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 
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Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

05/01/10Report Number:

Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

MDL

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

SW846 8141A

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: ITE0005-62 (Equipment Blank - Water)

Reporting Units:  ug/L

5/11/20105/6/2010SW846 8141AAzinphos-methyl 0.98126407 0.98ND0.11

5/11/20105/6/2010SW846 8141ABolstar 0.98126407 0.98ND0.11

5/11/20105/6/2010SW846 8141AChlorpyrifos 0.98126407 0.98ND0.1

5/11/20105/6/2010SW846 8141ACoumaphos 0.98126407 0.98ND0.15

5/11/20105/6/2010SW846 8141ADemeton (total) 0.98126407 0.98ND0.16

5/11/20105/6/2010SW846 8141ADemeton-O 0.98126407 0.98ND0.092

5/11/20105/6/2010SW846 8141ADemeton-S 0.98126407 0.98ND0.07

5/11/20105/6/2010SW846 8141ADiazinon 0.98126407 0.98ND0.092

5/11/20105/6/2010SW846 8141ADichlorvos 0.98126407 0.98ND0.083

5/11/20105/6/2010SW846 8141ADimethoate 0.98126407 0.98ND0.11

5/11/20105/6/2010SW846 8141ADisulfoton 0.98126407 0.98ND0.099

5/11/20105/6/2010SW846 8141AEPN 0.98126407 0.98ND0.11

5/11/20105/6/2010SW846 8141AEthoprop 0.98126407 0.98ND0.099

5/11/20105/6/2010SW846 8141AFamphur 0.98126407 0.98ND0.12

5/11/20105/6/2010SW846 8141AFensulfothion 0.98126407 0.98ND0.16

5/11/20105/6/2010SW846 8141AFenthion 0.98126407 0.98ND0.083

5/11/20105/6/2010SW846 8141AMalathion 0.98126407 0.98ND0.11

5/11/20105/6/2010SW846 8141AMethyl parathion 0.98126407 0.98ND0.11

5/11/20105/6/2010SW846 8141AMevinphos 0.98126407 0.98ND0.096

5/11/20105/6/2010SW846 8141AO,O,O-Triethyl phosphorothioate 0.98126407 0.98ND0.098

5/11/20105/6/2010SW846 8141AParathion 0.98126407 0.98ND0.16

5/11/20105/6/2010SW846 8141APhorate 0.98126407 0.98ND0.091

5/11/20105/6/2010SW846 8141ARonnel 0.98126407 0.98ND0.1

5/11/20105/6/2010SW846 8141AStirophos 0.98126407 0.98ND0.094

5/11/20105/6/2010SW846 8141ASulfotepp 0.98126407 0.98ND0.093

5/11/20105/6/2010SW846 8141AThionazin 0.98126407 0.98ND0.098

5/11/20105/6/2010SW846 8141ATokuthion 0.98126407 0.98ND0.092

5/11/20105/6/2010SW846 8141ATrichloronate 0.98126407 0.98ND0.097

99 %Surrogate: Tributyl phosphate (49-122%)

97 %Surrogate: Triphenyl phosphate (45-145%)
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ITE0005

Lena Davidkova
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Project ID:
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Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

SW846 8151A

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: ITE0005-05 (DYB10-01 @ 0' (8:28) - Soil)

Reporting Units:  ug/kg

5/7/20105/6/2010SW846 8151A2,4,5-T 20126013 1ND2.5

5/7/20105/6/2010SW846 8151A2,4,5-TP (Silvex) 20126013 1ND2.1

5/7/20105/6/2010SW846 8151A2,4-D 80126013 1ND5.5

5/7/20105/6/2010SW846 8151A2,4-DB 80126013 1ND6.1

5/7/20105/6/2010SW846 8151ADalapon 90126013 1ND7.1

5/7/20105/6/2010SW846 8151ADicamba 40126013 1ND4.8

5/7/20105/6/2010SW846 8151ADichlorprop 80126013 1ND9.5

5/7/20105/6/2010SW846 8151ADinoseb 12126013 1ND4.5

5/7/20105/6/2010SW846 8151AMCPA 8000126013 1ND1600

5/7/20105/6/2010SW846 8151AMCPP 8000126013 1ND1600

5/7/20105/6/2010SW846 8151APentachlorophenol 11126013 1ND1.1

60 %Surrogate: DCAA (42-140%)

Sample ID: ITE0005-05RE1 (DYB10-01 @ 0' (8:28) - Soil)

Reporting Units:  ug/kg

5/19/20105/18/2010SW846 8151A2,4,5-T 20138057 1ND2.5

5/19/20105/18/2010SW846 8151A2,4,5-TP (Silvex) 20138057 1ND2.1

5/19/20105/18/2010SW846 8151A2,4-D 80138057 1ND5.5

5/19/20105/18/2010SW846 8151A2,4-DB 80138057 1ND6.1

5/19/20105/18/2010SW846 8151ADalapon 90138057 1ND7.1

5/19/20105/18/2010SW846 8151ADicamba 40138057 1ND4.8

5/19/20105/18/2010SW846 8151ADichlorprop 80138057 1ND9.5

5/19/20105/18/2010SW846 8151ADinoseb 12138057 1ND4.5

5/19/20105/18/2010SW846 8151AMCPA 8000138057 1ND1600

5/19/20105/18/2010SW846 8151AMCPP 8000138057 1ND1600

5/19/20105/18/2010SW846 8151APentachlorophenol 11138057 1ND1.1

61 %Surrogate: DCAA (42-140%)
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Project ID:
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Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

SW846 8151A

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: ITE0005-25 (DYB10-05 @ 0' (5:07) - Soil)

Reporting Units:  ug/kg

5/7/20105/6/2010SW846 8151A2,4,5-T 20126013 1ND2.5

5/7/20105/6/2010SW846 8151A2,4,5-TP (Silvex) 20126013 1ND2.1

5/7/20105/6/2010SW846 8151A2,4-D 80126013 1ND5.5

5/7/20105/6/2010SW846 8151A2,4-DB 80126013 1ND6.1

5/7/20105/6/2010SW846 8151ADalapon 90126013 1ND7.1

5/7/20105/6/2010SW846 8151ADicamba 40126013 1ND4.8

5/7/20105/6/2010SW846 8151ADichlorprop 80126013 1ND9.5

5/7/20105/6/2010SW846 8151ADinoseb 12126013 1ND4.5

5/7/20105/6/2010SW846 8151AMCPA 8000126013 1ND1600

5/7/20105/6/2010SW846 8151AMCPP 8000126013 1ND1600

5/7/20105/6/2010SW846 8151APentachlorophenol 11126013 1ND1.1

70 %Surrogate: DCAA (42-140%)

Sample ID: ITE0005-25RE1 (DYB10-05 @ 0' (5:07) - Soil)

Reporting Units:  ug/kg

5/19/20105/18/2010SW846 8151A2,4,5-T 20138057 0.99ND2.5

5/19/20105/18/2010SW846 8151A2,4,5-TP (Silvex) 20138057 0.99ND2.1

5/19/20105/18/2010SW846 8151A2,4-D 79138057 0.99ND5.4

5/19/20105/18/2010SW846 8151A2,4-DB 79138057 0.99ND6.1

5/19/20105/18/2010SW846 8151ADalapon 89138057 0.99ND

5/19/20105/18/2010SW846 8151ADicamba 40138057 0.99ND4.7

5/19/20105/18/2010SW846 8151ADichlorprop 79138057 0.99ND9.4

5/19/20105/18/2010SW846 8151ADinoseb 12138057 0.99ND4.5

5/19/20105/18/2010SW846 8151AMCPA 7900138057 0.99ND1600

5/19/20105/18/2010SW846 8151AMCPP 7900138057 0.99ND1600

5/19/20105/18/2010SW846 8151APentachlorophenol 11138057 0.99ND1.1

71 %Surrogate: DCAA (42-140%)
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Project ID:

ITE0005
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SCRRA Empire Grade Separation
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Analyte Method

Date 

Extracted

Date
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Dilution 

Factor

SW846 8151A

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: ITE0005-45 (DYB10-09 @ 0' (2:48) - Soil)

Reporting Units:  ug/kg

5/7/20105/6/2010SW846 8151A2,4,5-T 20126013 1ND2.5

5/7/20105/6/2010SW846 8151A2,4,5-TP (Silvex) 20126013 1ND2.1

5/7/20105/6/2010SW846 8151A2,4-D 80126013 1ND5.5

5/7/20105/6/2010SW846 8151A2,4-DB 80126013 1ND6.1

5/7/20105/6/2010SW846 8151ADalapon 90126013 1ND7.1

5/7/20105/6/2010SW846 8151ADicamba 40126013 1ND4.8

5/7/20105/6/2010SW846 8151ADichlorprop 80126013 1ND9.5

5/7/20105/6/2010SW846 8151ADinoseb 12126013 1ND4.5

5/7/20105/6/2010SW846 8151AMCPA 8000126013 1ND1600

5/7/20105/6/2010SW846 8151AMCPP 8000126013 1ND1600

5/7/20105/6/2010SW846 8151APentachlorophenol 11126013 1ND1.1

61 %Surrogate: DCAA (42-140%)

Sample ID: ITE0005-45RE1 (DYB10-09 @ 0' (2:48) - Soil)

Reporting Units:  ug/kg

5/19/20105/18/2010SW846 8151A2,4,5-T 20138057 1ND2.5

5/19/20105/18/2010SW846 8151A2,4,5-TP (Silvex) 20138057 1ND2.1

5/19/20105/18/2010SW846 8151A2,4-D 80138057 1ND5.5

5/19/20105/18/2010SW846 8151A2,4-DB 80138057 1ND6.1

5/19/20105/18/2010SW846 8151ADalapon 90138057 1ND7.1

5/19/20105/18/2010SW846 8151ADicamba 40138057 1ND4.8

5/19/20105/18/2010SW846 8151ADichlorprop 80138057 1ND9.5

5/19/20105/18/2010SW846 8151ADinoseb 12138057 1ND4.5

5/19/20105/18/2010SW846 8151AMCPA 8000138057 1ND1600

5/19/20105/18/2010SW846 8151AMCPP 8000138057 1ND1600

5/19/20105/18/2010SW846 8151APentachlorophenol 11138057 1ND1.1

61 %Surrogate: DCAA (42-140%)
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SW846 8151A

Data

QualifiersBatch

Reporting
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Sample

Result

Sample ID: ITE0005-60 (DYB10-12 @ 0' (2:05) - Soil)

Reporting Units:  ug/kg

5/7/20105/6/2010SW846 8151A2,4,5-T 20126013 1ND2.5

5/7/20105/6/2010SW846 8151A2,4,5-TP (Silvex) 20126013 1ND2.1

5/7/20105/6/2010SW846 8151A2,4-D 80126013 1ND5.5

5/7/20105/6/2010SW846 8151A2,4-DB 80126013 1ND6.1

5/7/20105/6/2010SW846 8151ADalapon 90126013 1ND7.1

5/7/20105/6/2010SW846 8151ADicamba 40126013 1ND4.8

5/7/20105/6/2010SW846 8151ADichlorprop 80126013 1ND9.5

5/7/20105/6/2010SW846 8151ADinoseb 12126013 1ND4.5

MCPA 5/7/20105/6/2010126013 8000 1SW846 8151A 130001600

5/7/20105/6/2010SW846 8151AMCPP 8000126013 1ND1600

5/7/20105/6/2010SW846 8151APentachlorophenol 11126013 1ND1.1

60 %Surrogate: DCAA (42-140%)

Sample ID: ITE0005-60RE1 (DYB10-12 @ 0' (2:05) - Soil)

Reporting Units:  ug/kg

5/19/20105/18/2010SW846 8151A2,4,5-T 20138057 1ND2.5

5/19/20105/18/2010SW846 8151A2,4,5-TP (Silvex) 20138057 1ND2.1

5/19/20105/18/2010SW846 8151A2,4-D 80138057 1ND5.5

5/19/20105/18/2010SW846 8151A2,4-DB 80138057 1ND6.1

5/19/20105/18/2010SW846 8151ADalapon 90138057 1ND7.1

5/19/20105/18/2010SW846 8151ADicamba 40138057 1ND4.8

5/19/20105/18/2010SW846 8151ADichlorprop 80138057 1ND9.5

5/19/20105/18/2010SW846 8151ADinoseb 12138057 1ND4.5

5/19/20105/18/2010SW846 8151AMCPA 8000138057 1ND1600

5/19/20105/18/2010SW846 8151AMCPP 8000138057 1ND1600

5/19/20105/18/2010SW846 8151APentachlorophenol 11138057 1ND1.1

73 %Surrogate: DCAA (42-140%)
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Analyte Method
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Factor

SW846 8151A

Data

QualifiersBatch

Reporting
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Sample

Result

Sample ID: ITE0005-62 (Equipment Blank - Water)

Reporting Units:  ug/L

5/7/20105/6/2010SW846 8151A2,4,5-T 0.97126442 0.97ND0.094

5/7/20105/6/2010SW846 8151A2,4,5-TP (Silvex) 0.97126442 0.97ND0.1

5/7/20105/6/2010SW846 8151A2,4-D 3.9126442 0.97ND0.44

5/7/20105/6/2010SW846 8151A2,4-DB 3.9126442 0.97ND0.45

5/7/20105/6/2010SW846 8151ADalapon 4.8126442 0.97ND0.67

5/7/20105/6/2010SW846 8151ADicamba 1.9126442 0.97ND0.25

5/7/20105/6/2010SW846 8151ADichlorprop 3.9126442 0.97ND0.52

5/7/20105/6/2010SW846 8151ADinoseb 0.87126442 0.97ND0.12

5/7/20105/6/2010SW846 8151AMCPA 390126442 0.97ND50

5/7/20105/6/2010SW846 8151AMCPP 390126442 0.97ND44

5/7/20105/6/2010SW846 8151APentachlorophenol 0.48126442 0.97ND0.075

71 %Surrogate: DCAA (32-140%)
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Analyte

Date 

Extracted

Date

Analyzed

Dilution 

Factor

STLC METALS

Data

QualifiersBatch

Reporting

Limit

Sample

ResultMethod

STLC

Limit

Sample ID: ITE0005-26 (DYB10-06 @ 0' (4:24) - Soil)

Reporting Units:  mg/l

Lead 5/19/20105/19/201010E2447 0.10 5.03.6EPA 6010B 1

Sample ID: ITE0005-38 (DYB10-08 @ 2' - Soil)

Reporting Units:  mg/l

Lead 5/19/20105/19/201010E2447 0.10 5.05.9EPA 6010B 1

Sample ID: ITE0005-41 (DYB10-09 @ 0' (2:51) - Soil)

Reporting Units:  mg/l

Arsenic 5/19/20105/19/201010E2447 0.20 5.01.1EPA 6010B 1

Sample ID: ITE0005-46 (DYB10-10 @ 0' (12:58) - Soil)

Reporting Units:  mg/l

Lead 5/19/20105/19/201010E2447 0.10 5.02.8EPA 6010B 1

Sample ID: ITE0005-47 (DYB10-10 @ 1' - Soil)

Reporting Units:  mg/l

Arsenic 5/19/20105/19/201010E2447 0.20 5.00.40EPA 6010B 1

Sample ID: ITE0005-52 (DYB10-11 @ 1' - Soil)

Reporting Units:  mg/l

Arsenic 5/19/20105/19/201010E2447 0.20 5.00.37EPA 6010B 1
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SHORT HOLD TIME DETAIL REPORT

Date/Time

Analyzed

Date/Time

Extracted

Date/Time

Sampled

Date/Time

Received

Hold Time

(in days)

Sample ID: Equipment Blank (ITE0005-62) - Water

1 04/30/2010 06:00 05/01/2010 11:40 05/05/2010 09:20 05/05/2010 09:20EPA 9040B
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WASTE EXTRACTION TEST (STLC) - Metals/Inorganics

Data

QualifiersBatch

Sample ID: ITE0005-26 (DYB10-06 @ 0' (4:24) - Soil)
5/17/20105/15/2010STLC-MetExtraction 10E1973

Sample ID: ITE0005-38 (DYB10-08 @ 2' - Soil)
5/17/20105/15/2010STLC-MetExtraction 10E1973

Sample ID: ITE0005-41 (DYB10-09 @ 0' (2:51) - Soil)
5/17/20105/15/2010STLC-MetExtraction 10E1973

Sample ID: ITE0005-46 (DYB10-10 @ 0' (12:58) - Soil)
5/17/20105/15/2010STLC-MetExtraction 10E1973

Sample ID: ITE0005-47 (DYB10-10 @ 1' - Soil)
5/17/20105/15/2010STLC-MetExtraction 10E1973

Sample ID: ITE0005-52 (DYB10-11 @ 1' - Soil)
5/17/20105/15/2010STLC-MetExtraction 10E1973
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POTENTIAL STLC  / TCLP / TTLC LIMITS EXCEEDANCE

Analyte

Sample

ResultUnits

STLC

Max. Limit

TTLC

Max. Limit

TCLP

Max. Limit

mg/L (ppm) mg/Kg (ppm) mg/L (ppm)

ITE0005-02 (DYB10-01 @ 1' - Soil)  EPA 6010B

Arsenic mg/kg ND 5.0 500 5.0

Lead mg/kg ND 5.0 1000 5.0

ITE0005-03 (DYB10-01 @ 2' - Soil)  EPA 6010B

Arsenic mg/kg ND 5.0 500 5.0

Lead mg/kg ND 5.0 1000 5.0

ITE0005-04 (DYB10-01 @ 5' - Soil)  EPA 6010B

Arsenic mg/kg ND 5.0 500 5.0

Lead mg/kg 9.1 5.0 1000 5.0

ITE0005-05 (DYB10-01 @ 0' (8:28) - Soil)  EPA 7471A

Mercury mg/kg 0.020 0.20 20 0.20

Antimony mg/kg ND 15 500

Arsenic mg/kg ND 5.0 500 5.0

Barium mg/kg 56 100 10000 100

Beryllium mg/kg ND 0.75 75

Cadmium mg/kg ND 1.0 100 1.0

Chromium mg/kg 6.8 5.0 2500 5.0

Cobalt mg/kg 3.5 80 8000

Copper mg/kg 11 25 2500

Lead mg/kg 5.4 5.0 1000 5.0

Molybdenum mg/kg ND 350 3500

Nickel mg/kg 4.9 20 2000

Selenium mg/kg ND 1.0 100 1.0

Silver mg/kg ND 5.0 500 5.0

Thallium mg/kg ND 7.0 700

Vanadium mg/kg 22 24 2400

Zinc mg/kg 30 250 5000

ITE0005-07 (DYB10-02 @ 1' - Soil)  EPA 6010B

Arsenic mg/kg ND 5.0 500 5.0

Lead mg/kg 2.6 5.0 1000 5.0

ITE0005-08 (DYB10-02 @ 2' - Soil)  EPA 6010B

Arsenic mg/kg ND 5.0 500 5.0

Lead mg/kg ND 5.0 1000 5.0

ITE0005-09 (DYB10-02 @ 5' - Soil)  EPA 6010B

Arsenic mg/kg ND 5.0 500 5.0

Lead mg/kg ND 5.0 1000 5.0
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Max. Limit

mg/L (ppm) mg/Kg (ppm) mg/L (ppm)

ITE0005-10 (DYB10-02 @ 0' (9:20) - Soil)  EPA 7471A

Mercury mg/kg 0.028 0.20 20 0.20

Antimony mg/kg ND 15 500

Arsenic mg/kg ND 5.0 500 5.0

Barium mg/kg 100 100 10000 100

Beryllium mg/kg ND 0.75 75

Cadmium mg/kg 0.51 1.0 100 1.0

Chromium mg/kg 15 5.0 2500 5.0

Cobalt mg/kg 5.9 80 8000

Copper mg/kg 20 25 2500

Lead mg/kg 5.6 5.0 1000 5.0

Molybdenum mg/kg ND 350 3500

Nickel mg/kg 6.9 20 2000

Selenium mg/kg ND 1.0 100 1.0

Silver mg/kg ND 5.0 500 5.0

Thallium mg/kg ND 7.0 700

Vanadium mg/kg 32 24 2400

Zinc mg/kg 47 250 5000

ITE0005-12 (DYB10-03 @ 1' - Soil)  EPA 6010B

Arsenic mg/kg ND 5.0 500 5.0

Lead mg/kg 2.0 5.0 1000 5.0

ITE0005-13 (DYB10-03 @ 2' - Soil)  EPA 6010B

Arsenic mg/kg ND 5.0 500 5.0

Lead mg/kg 3.0 5.0 1000 5.0

ITE0005-14 (DYB10-03 @ 5' - Soil)  EPA 6010B

Arsenic mg/kg ND 5.0 500 5.0

Lead mg/kg ND 5.0 1000 5.0
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POTENTIAL STLC  / TCLP / TTLC LIMITS EXCEEDANCE
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Max. Limit

mg/L (ppm) mg/Kg (ppm) mg/L (ppm)

ITE0005-15 (DYB10-03 @ 0' (9:55) - Soil)  EPA 7471A

Mercury mg/kg ND 0.20 20 0.20

Antimony mg/kg ND 15 500

Arsenic mg/kg ND 5.0 500 5.0

Barium mg/kg 86 100 10000 100

Beryllium mg/kg ND 0.75 75

Cadmium mg/kg ND 1.0 100 1.0

Chromium mg/kg 8.8 5.0 2500 5.0

Cobalt mg/kg 5.2 80 8000

Copper mg/kg 11 25 2500

Lead mg/kg 2.4 5.0 1000 5.0

Molybdenum mg/kg ND 350 3500

Nickel mg/kg 5.1 20 2000

Selenium mg/kg ND 1.0 100 1.0

Silver mg/kg ND 5.0 500 5.0

Thallium mg/kg ND 7.0 700

Vanadium mg/kg 28 24 2400

Zinc mg/kg 34 250 5000

ITE0005-17 (DYB10-04 @ 1' - Soil)  EPA 6010B

Arsenic mg/kg ND 5.0 500 5.0

Lead mg/kg 2.1 5.0 1000 5.0

ITE0005-18 (DYB10-04 @ 2' - Soil)  EPA 6010B

Arsenic mg/kg ND 5.0 500 5.0

Lead mg/kg ND 5.0 1000 5.0

ITE0005-19 (DYB10-04 @ 5' - Soil)  EPA 6010B

Arsenic mg/kg ND 5.0 500 5.0

Lead mg/kg ND 5.0 1000 5.0
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ITE0005-20 (DYB10-04 @ 0' (11:00) - Soil)  EPA 7471A

Mercury mg/kg 0.033 0.20 20 0.20

Antimony mg/kg ND 15 500

Arsenic mg/kg ND 5.0 500 5.0

Barium mg/kg 87 100 10000 100

Beryllium mg/kg ND 0.75 75

Cadmium mg/kg ND 1.0 100 1.0

Chromium mg/kg 24 5.0 2500 5.0

Cobalt mg/kg 5.3 80 8000

Copper mg/kg 21 25 2500

Lead mg/kg 25 5.0 1000 5.0

Molybdenum mg/kg ND 350 3500

Nickel mg/kg 14 20 2000

Selenium mg/kg ND 1.0 100 1.0

Silver mg/kg ND 5.0 500 5.0

Thallium mg/kg ND 7.0 700

Vanadium mg/kg 25 24 2400

Zinc mg/kg 50 250 5000

ITE0005-22 (DYB10-05 @ 1' - Soil)  EPA 6010B

Arsenic mg/kg 9.6 5.0 500 5.0

Lead mg/kg 27 5.0 1000 5.0

ITE0005-23 (DYB10-05 @ 2' - Soil)  EPA 6010B

Arsenic mg/kg 5.2 5.0 500 5.0

Lead mg/kg 37 5.0 1000 5.0

ITE0005-24 (DYB10-05 @ 5' - Soil)  EPA 6010B

Arsenic mg/kg 2.7 5.0 500 5.0

Lead mg/kg 24 5.0 1000 5.0
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ITE0005-25 (DYB10-05 @ 0' (5:07) - Soil)  EPA 7471A

Mercury mg/kg 0.023 0.20 20 0.20

Antimony mg/kg ND 15 500

Arsenic mg/kg 2.1 5.0 500 5.0

Barium mg/kg 64 100 10000 100

Beryllium mg/kg ND 0.75 75

Cadmium mg/kg ND 1.0 100 1.0

Chromium mg/kg 6.7 5.0 2500 5.0

Cobalt mg/kg 3.9 80 8000

Copper mg/kg 9.9 25 2500

Lead mg/kg 34 5.0 1000 5.0

Molybdenum mg/kg ND 350 3500

Nickel mg/kg 4.8 20 2000

Selenium mg/kg ND 1.0 100 1.0

Silver mg/kg ND 5.0 500 5.0

Thallium mg/kg ND 7.0 700

Vanadium mg/kg 19 24 2400

Zinc mg/kg 39 250 5000

ITE0005-27 (DYB10-06 @ 1' - Soil)  EPA 6010B

Arsenic mg/kg ND 5.0 500 5.0

Lead mg/kg 14 5.0 1000 5.0

ITE0005-28 (DYB10-06 @ 2' - Soil)  EPA 6010B

Arsenic mg/kg ND 5.0 500 5.0

Lead mg/kg 3.0 5.0 1000 5.0

ITE0005-29 (DYB10-06 @ 5' - Soil)  EPA 6010B

Arsenic mg/kg ND 5.0 500 5.0

Lead mg/kg ND 5.0 1000 5.0

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 41 of 81>



17461 Derian Avenue. Suite 100,  Irvine, CA  92614 (949) 261-1022  Fax:(949) 260-3297

Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

05/01/10Report Number:

Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

POTENTIAL STLC  / TCLP / TTLC LIMITS EXCEEDANCE

Analyte

Sample

ResultUnits

STLC

Max. Limit

TTLC

Max. Limit

TCLP

Max. Limit

mg/L (ppm) mg/Kg (ppm) mg/L (ppm)

ITE0005-30 (DYB10-06 @ 0' (4:21) - Soil)  EPA 7471A

Mercury mg/kg 0.033 0.20 20 0.20

Antimony mg/kg ND 15 500

Arsenic mg/kg 4.4 5.0 500 5.0

Barium mg/kg 79 100 10000 100

Beryllium mg/kg ND 0.75 75

Cadmium mg/kg 0.82 1.0 100 1.0

Chromium mg/kg 9.8 5.0 2500 5.0

Cobalt mg/kg 5.0 80 8000

Copper mg/kg 18 25 2500

Lead mg/kg 92 5.0 1000 5.0

Molybdenum mg/kg ND 350 3500

Nickel mg/kg 8.3 20 2000

Selenium mg/kg ND 1.0 100 1.0

Silver mg/kg ND 5.0 500 5.0

Thallium mg/kg ND 7.0 700

Vanadium mg/kg 25 24 2400

Zinc mg/kg 100 250 5000
Note:  STLC limits in bold signify the result exceeds 10 x STLC limit.  TCLP limits in bold signify the result exceeds 20 x TCLP limit.

ITE0005-32 (DYB10-07 @ 1' - Soil)  EPA 6010B

Arsenic mg/kg 3.7 5.0 500 5.0

Lead mg/kg 27 5.0 1000 5.0

ITE0005-33 (DYB10-07 @ 2' - Soil)  EPA 6010B

Arsenic mg/kg ND 5.0 500 5.0

Lead mg/kg ND 5.0 1000 5.0

ITE0005-34 (DYB10-07 @ 5' - Soil)  EPA 6010B

Arsenic mg/kg ND 5.0 500 5.0

Lead mg/kg 2.0 5.0 1000 5.0
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ITE0005-35 (DYB10-07 @ 0' (3:47) - Soil)  EPA 7471A

Mercury mg/kg ND 0.20 20 0.20

Antimony mg/kg ND 15 500

Arsenic mg/kg 2.2 5.0 500 5.0

Barium mg/kg 79 100 10000 100

Beryllium mg/kg ND 0.75 75

Cadmium mg/kg ND 1.0 100 1.0

Chromium mg/kg 12 5.0 2500 5.0

Cobalt mg/kg 6.6 80 8000

Copper mg/kg 16 25 2500

Lead mg/kg 7.4 5.0 1000 5.0

Molybdenum mg/kg ND 350 3500

Nickel mg/kg 8.9 20 2000

Selenium mg/kg ND 1.0 100 1.0

Silver mg/kg ND 5.0 500 5.0

Thallium mg/kg ND 7.0 700

Vanadium mg/kg 27 24 2400

Zinc mg/kg 35 250 5000

ITE0005-37 (DYB10-08 @ 1' - Soil)  EPA 6010B

Arsenic mg/kg 2.2 5.0 500 5.0

Lead mg/kg 9.6 5.0 1000 5.0

ITE0005-38 (DYB10-08 @ 2' - Soil)  EPA 6010B

Arsenic mg/kg 5.6 5.0 500 5.0

Lead mg/kg 72 5.0 1000 5.0
Note:  STLC limits in bold signify the result exceeds 10 x STLC limit.  TCLP limits in bold signify the result exceeds 20 x TCLP limit.

ITE0005-39 (DYB10-08 @ 5' - Soil)  EPA 6010B

Arsenic mg/kg ND 5.0 500 5.0

Lead mg/kg ND 5.0 1000 5.0
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ITE0005-40 (DYB10-08 @ 0' (3:15) - Soil)  EPA 7471A

Mercury mg/kg 0.023 0.20 20 0.20

Antimony mg/kg ND 15 500

Arsenic mg/kg 2.8 5.0 500 5.0

Barium mg/kg 80 100 10000 100

Beryllium mg/kg ND 0.75 75

Cadmium mg/kg 0.59 1.0 100 1.0

Chromium mg/kg 8.6 5.0 2500 5.0

Cobalt mg/kg 5.0 80 8000

Copper mg/kg 14 25 2500

Lead mg/kg 29 5.0 1000 5.0

Molybdenum mg/kg ND 350 3500

Nickel mg/kg 5.6 20 2000

Selenium mg/kg ND 1.0 100 1.0

Silver mg/kg ND 5.0 500 5.0

Thallium mg/kg ND 7.0 700

Vanadium mg/kg 23 24 2400

Zinc mg/kg 62 250 5000

ITE0005-42 (DYB10-09 @ 1' - Soil)  EPA 6010B

Arsenic mg/kg 2.5 5.0 500 5.0

Lead mg/kg ND 5.0 1000 5.0

ITE0005-43 (DYB10-09 @ 2' - Soil)  EPA 6010B

Arsenic mg/kg ND 5.0 500 5.0

Lead mg/kg 2.4 5.0 1000 5.0

ITE0005-44 (DYB10-09 @ 5' - Soil)  EPA 6010B

Arsenic mg/kg ND 5.0 500 5.0

Lead mg/kg ND 5.0 1000 5.0
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ITE0005-45 (DYB10-09 @ 0' (2:48) - Soil)  EPA 7471A

Mercury mg/kg ND 0.20 20 0.20

Antimony mg/kg ND 15 500

Arsenic mg/kg 27 5.0 500 5.0

Barium mg/kg 95 100 10000 100

Beryllium mg/kg ND 0.75 75

Cadmium mg/kg 0.58 1.0 100 1.0

Chromium mg/kg 12 5.0 2500 5.0

Cobalt mg/kg 6.4 80 8000

Copper mg/kg 13 25 2500

Lead mg/kg 5.5 5.0 1000 5.0

Molybdenum mg/kg ND 350 3500

Nickel mg/kg 7.2 20 2000

Selenium mg/kg ND 1.0 100 1.0

Silver mg/kg ND 5.0 500 5.0

Thallium mg/kg ND 7.0 700

Vanadium mg/kg 36 24 2400

Zinc mg/kg 41 250 5000

ITE0005-47 (DYB10-10 @ 1' - Soil)  EPA 6010B

Arsenic mg/kg 12 5.0 500 5.0

Lead mg/kg 52 5.0 1000 5.0
Note:  STLC limits in bold signify the result exceeds 10 x STLC limit.  TCLP limits in bold signify the result exceeds 20 x TCLP limit.

ITE0005-48 (DYB10-10 @ 2' - Soil)  EPA 6010B

Arsenic mg/kg 5.7 5.0 500 5.0

Lead mg/kg 3.5 5.0 1000 5.0

ITE0005-49 (DYB10-10 @ 5' - Soil)  EPA 6010B

Arsenic mg/kg ND 5.0 500 5.0

Lead mg/kg ND 5.0 1000 5.0
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ITE0005-50 (DYB10-10 @ 0' (12:55) - Soil)  EPA 7471A

Mercury mg/kg 0.039 0.20 20 0.20

Antimony mg/kg ND 15 500

Arsenic mg/kg 9.2 5.0 500 5.0

Barium mg/kg 130 100 10000 100

Beryllium mg/kg ND 0.75 75

Cadmium mg/kg 1.0 1.0 100 1.0

Chromium mg/kg 18 5.0 2500 5.0

Cobalt mg/kg 7.9 80 8000

Copper mg/kg 27 25 2500

Lead mg/kg 94 5.0 1000 5.0

Molybdenum mg/kg ND 350 3500

Nickel mg/kg 12 20 2000

Selenium mg/kg ND 1.0 100 1.0

Silver mg/kg ND 5.0 500 5.0

Thallium mg/kg ND 7.0 700

Vanadium mg/kg 46 24 2400

Zinc mg/kg 84 250 5000
Note:  STLC limits in bold signify the result exceeds 10 x STLC limit.  TCLP limits in bold signify the result exceeds 20 x TCLP limit.

ITE0005-52 (DYB10-11 @ 1' - Soil)  EPA 6010B

Arsenic mg/kg 15 5.0 500 5.0

Lead mg/kg 12 5.0 1000 5.0

ITE0005-53 (DYB10-11 @ 2' - Soil)  EPA 6010B

Arsenic mg/kg 2.7 5.0 500 5.0

Lead mg/kg 3.3 5.0 1000 5.0

ITE0005-54 (DYB10-11 @ 5' - Soil)  EPA 6010B

Arsenic mg/kg ND 5.0 500 5.0

Lead mg/kg 2.9 5.0 1000 5.0
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ITE0005-55 (DYB10-11 @ 0' (12:30) - Soil)  EPA 7471A

Mercury mg/kg 0.057 0.20 20 0.20

Antimony mg/kg ND 15 500

Arsenic mg/kg 5.2 5.0 500 5.0

Barium mg/kg 110 100 10000 100

Beryllium mg/kg ND 0.75 75

Cadmium mg/kg 0.61 1.0 100 1.0

Chromium mg/kg 14 5.0 2500 5.0

Cobalt mg/kg 6.9 80 8000

Copper mg/kg 18 25 2500

Lead mg/kg 14 5.0 1000 5.0

Molybdenum mg/kg ND 350 3500

Nickel mg/kg 8.4 20 2000

Selenium mg/kg ND 1.0 100 1.0

Silver mg/kg ND 5.0 500 5.0

Thallium mg/kg ND 7.0 700

Vanadium mg/kg 34 24 2400

Zinc mg/kg 74 250 5000

ITE0005-57 (DYB10-12 @ 1' - Soil)  EPA 6010B

Arsenic mg/kg ND 5.0 500 5.0

Lead mg/kg 3.4 5.0 1000 5.0

ITE0005-58 (DYB10-12 @ 2' - Soil)  EPA 6010B

Arsenic mg/kg ND 5.0 500 5.0

Lead mg/kg 8.1 5.0 1000 5.0

ITE0005-59 (DYB10-12 @ 5' - Soil)  EPA 6010B

Arsenic mg/kg 2.9 5.0 500 5.0

Lead mg/kg 2.6 5.0 1000 5.0
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ITE0005-60 (DYB10-12 @ 0' (2:05) - Soil)  EPA 7471A

Mercury mg/kg 0.069 0.20 20 0.20

Antimony mg/kg ND 15 500

Arsenic mg/kg 3.9 5.0 500 5.0

Barium mg/kg 110 100 10000 100

Beryllium mg/kg ND 0.75 75

Cadmium mg/kg 0.73 1.0 100 1.0

Chromium mg/kg 17 5.0 2500 5.0

Cobalt mg/kg 7.5 80 8000

Copper mg/kg 25 25 2500

Lead mg/kg 13 5.0 1000 5.0

Molybdenum mg/kg ND 350 3500

Nickel mg/kg 12 20 2000

Selenium mg/kg ND 1.0 100 1.0

Silver mg/kg ND 5.0 500 5.0

Thallium mg/kg ND 7.0 700

Vanadium mg/kg 37 24 2400

Zinc mg/kg 70 250 5000

ITE0005-62 (Equipment Blank - Water)  EPA 7470A

Mercury mg/l ND 0.20 20 0.20

Antimony mg/l ND 15 500

Arsenic mg/l ND 5.0 500 5.0

Barium mg/l ND 100 10000 100

Beryllium mg/l ND 0.75 75

Cadmium mg/l ND 1.0 100 1.0

Chromium mg/l ND 5.0 2500 5.0

Cobalt mg/l ND 80 8000

Copper mg/l ND 25 2500

Lead mg/l ND 5.0 1000 5.0

Molybdenum mg/l ND 350 3500

Nickel mg/l ND 20 2000

Selenium mg/l ND 1.0 100 1.0

Silver mg/l ND 5.0 500 5.0

Thallium mg/l ND 7.0 700

Vanadium mg/l ND 24 2400

Zinc mg/l ND 250 5000
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ORGANOCHLORINE PESTICIDES (EPA 8081A)

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 10E1265  Extracted: 05/11/10 

Blank Analyzed: 05/11/2010 (10E1265-BLK1) 

4,4'-DDD ug/kg5.0ND

4,4'-DDE ug/kg5.0ND

4,4'-DDT ug/kg5.0ND

Aldrin ug/kg5.0ND

alpha-BHC ug/kg5.0ND

beta-BHC ug/kg5.0ND

delta-BHC ug/kg10ND

Dieldrin ug/kg5.0ND

Endosulfan I ug/kg5.0ND

Endosulfan II ug/kg5.0ND

Endosulfan sulfate ug/kg10ND

Endrin ug/kg5.0ND

Endrin aldehyde ug/kg5.0ND

Endrin ketone ug/kg5.0ND

gamma-BHC (Lindane) ug/kg5.0ND

Heptachlor ug/kg5.0ND

Heptachlor epoxide ug/kg5.0ND

Methoxychlor ug/kg5.0ND

Chlordane ug/kg50ND

Toxaphene ug/kg200ND

33.3 45-120Surrogate: Decachlorobiphenyl ug/kg29.9 90

33.3 35-115Surrogate: Tetrachloro-m-xylene ug/kg24.2 73

LCS Analyzed: 05/11/2010 (10E1265-BS1) 

4,4'-DDD 33.3 60-120ug/kg5.031.2 94

4,4'-DDE 33.3 60-120ug/kg5.030.4 91

4,4'-DDT 33.3 65-120ug/kg5.034.0 102

Aldrin 33.3 50-115ug/kg5.025.2 76

alpha-BHC 33.3 60-115ug/kg5.025.0 75

beta-BHC 33.3 60-115ug/kg5.029.8 89

delta-BHC 33.3 60-115ug/kg1030.8 92

Dieldrin 33.3 65-115ug/kg5.029.4 88

Endosulfan I 33.3 40-120ug/kg5.029.1 87

Endosulfan II 33.3 55-120ug/kg5.029.7 89

Endosulfan sulfate 33.3 65-115ug/kg1030.1 90

Endrin 33.3 55-120ug/kg5.031.3 94
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ORGANOCHLORINE PESTICIDES (EPA 8081A)

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 10E1265  Extracted: 05/11/10 

LCS Analyzed: 05/11/2010 (10E1265-BS1) 

Endrin aldehyde 33.3 55-115ug/kg5.025.9 78

Endrin ketone 33.3 65-115ug/kg5.028.2 85

gamma-BHC (Lindane) 33.3 55-115ug/kg5.028.4 85

Heptachlor 33.3 55-115ug/kg5.028.0 84

Heptachlor epoxide 33.3 55-115ug/kg5.028.8 86

Methoxychlor 33.3 65-120ug/kg5.029.6 89

33.3 45-120Surrogate: Decachlorobiphenyl ug/kg28.4 85

33.3 35-115Surrogate: Tetrachloro-m-xylene ug/kg22.6 68

Matrix Spike Analyzed: 05/11/2010 (10E1265-MS1) Source: ITE0005-45RE1

4,4'-DDD 33.3 40-130ug/kg1529.8 ND 90

4,4'-DDE 33.3 35-130ug/kg1530.5 ND 92

4,4'-DDT 33.3 35-130ug/kg1534.2 ND 103

Aldrin 33.3 40-115ug/kg1529.8 ND 90

alpha-BHC 33.3 40-115ug/kg1528.8 ND 86

beta-BHC 33.3 40-120ug/kg1531.4 ND 94

delta-BHC 33.3 45-120ug/kg3031.4 ND 94

Dieldrin 33.3 40-125ug/kg1529.4 ND 88

Endosulfan I 33.3 40-120ug/kg1529.9 ND 90

Endosulfan II 33.3 40-125ug/kg1530.0 ND 90

Endosulfan sulfate 33.3 45-120ug/kg3029.8 ND 89

Endrin 33.3 45-125ug/kg1532.2 ND 96

Endrin aldehyde 33.3 30-120ug/kg1526.8 ND 80

Endrin ketone 33.3 40-120ug/kg1527.8 ND 83

gamma-BHC (Lindane) 33.3 40-120ug/kg1530.5 ND 92

Heptachlor 33.3 40-115ug/kg1531.2 ND 93

Heptachlor epoxide 33.3 45-115ug/kg1531.3 ND 94

Methoxychlor 33.3 40-135ug/kg1531.0 ND 93

33.3 45-120Surrogate: Decachlorobiphenyl ug/kg28.4 85

33.3 35-115Surrogate: Tetrachloro-m-xylene ug/kg26.7 80
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ORGANOCHLORINE PESTICIDES (EPA 8081A)

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 10E1265  Extracted: 05/11/10 

Matrix Spike Dup Analyzed: 05/11/2010 (10E1265-MSD1) Source: ITE0005-45RE1

4,4'-DDD 33.3 40-130ug/kg1530.6 ND 92 3 30

4,4'-DDE 33.3 35-130ug/kg1530.9 ND 93 1 30

4,4'-DDT 33.3 35-130ug/kg1534.3 ND 103 0.2 30

Aldrin 33.3 40-115ug/kg1530.0 ND 90 0.6 30

alpha-BHC 33.3 40-115ug/kg1529.3 ND 88 2 30

beta-BHC 33.3 40-120ug/kg1531.9 ND 96 2 30

delta-BHC 33.3 45-120ug/kg3031.9 ND 96 2 30

Dieldrin 33.3 40-125ug/kg1530.1 ND 90 2 30

Endosulfan I 33.3 40-120ug/kg1530.2 ND 90 0.7 30

Endosulfan II 33.3 40-125ug/kg1530.5 ND 92 2 30

Endosulfan sulfate 33.3 45-120ug/kg3029.5 ND 89 0.9 30

Endrin 33.3 45-125ug/kg1533.0 ND 99 3 30

Endrin aldehyde 33.3 30-120ug/kg1526.9 ND 81 0.2 30

Endrin ketone 33.3 40-120ug/kg1527.3 ND 82 2 30

gamma-BHC (Lindane) 33.3 40-120ug/kg1531.1 ND 93 2 30

Heptachlor 33.3 40-115ug/kg1531.6 ND 95 1 30

Heptachlor epoxide 33.3 45-115ug/kg1531.5 ND 95 0.8 30

Methoxychlor 33.3 40-135ug/kg1530.6 ND 92 2 30

33.3 45-120Surrogate: Decachlorobiphenyl ug/kg28.2 84

33.3 35-115Surrogate: Tetrachloro-m-xylene ug/kg27.3 82
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Result Limit

Reporting
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Result
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ORGANOCHLORINE PESTICIDES (EPA 3510C/8081A)

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 10E0457  Extracted: 05/05/10 

Blank Analyzed: 05/06/2010 (10E0457-BLK1) 

4,4'-DDD ug/l0.10ND

4,4'-DDE ug/l0.10ND

4,4'-DDT ug/l0.10ND

Aldrin ug/l0.10ND

alpha-BHC ug/l0.10ND

beta-BHC ug/l0.10ND

delta-BHC ug/l0.20ND

Dieldrin ug/l0.10ND

Endosulfan I ug/l0.10ND

Endosulfan II ug/l0.10ND

Endosulfan sulfate ug/l0.20ND

Endrin ug/l0.10ND

Endrin aldehyde ug/l0.10ND

Endrin ketone ug/l0.10ND

gamma-BHC (Lindane) ug/l0.10ND

Heptachlor ug/l0.10ND

Heptachlor epoxide ug/l0.10ND

Methoxychlor ug/l0.10ND

Chlordane ug/l1.0ND

Toxaphene ug/l5.0ND

0.500 45-120Surrogate: Decachlorobiphenyl ug/l0.394 79

0.500 35-115Surrogate: Tetrachloro-m-xylene ug/l0.391 78

LCS Analyzed: 05/06/2010 (10E0457-BS1) 

4,4'-DDD 0.500 55-120ug/l0.100.507 101

4,4'-DDE 0.500 50-120ug/l0.100.445 89

4,4'-DDT 0.500 55-120ug/l0.100.457 91

Aldrin 0.500 40-115ug/l0.100.438 88

alpha-BHC 0.500 45-115ug/l0.100.421 84

beta-BHC 0.500 55-115ug/l0.100.446 89

delta-BHC 0.500 55-115ug/l0.200.449 90

Dieldrin 0.500 55-115ug/l0.100.475 95

Endosulfan I 0.500 55-115ug/l0.100.456 91

Endosulfan II 0.500 55-120ug/l0.100.446 89

Endosulfan sulfate 0.500 60-120ug/l0.200.478 96

Endrin 0.500 55-115ug/l0.100.496 99
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ORGANOCHLORINE PESTICIDES (EPA 3510C/8081A)

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 10E0457  Extracted: 05/05/10 

LCS Analyzed: 05/06/2010 (10E0457-BS1) 

Endrin aldehyde 0.500 50-120ug/l0.100.464 93

Endrin ketone 0.500 55-120ug/l0.100.465 93

gamma-BHC (Lindane) 0.500 45-115ug/l0.100.433 87

Heptachlor 0.500 45-115ug/l0.100.448 90

Heptachlor epoxide 0.500 55-115ug/l0.100.450 90

Methoxychlor 0.500 60-120ug/l0.100.478 96

0.500 45-120Surrogate: Decachlorobiphenyl ug/l0.416 83

0.500 35-115Surrogate: Tetrachloro-m-xylene ug/l0.415 83

Matrix Spike Analyzed: 05/06/2010 (10E0457-MS1) Source: ITE0007-02

4,4'-DDD 0.472 50-125ug/l0.0940.476 ND 101

4,4'-DDE 0.472 45-125ug/l0.0940.416 ND 88

4,4'-DDT 0.472 50-125ug/l0.0940.425 ND 90

Aldrin 0.472 35-120ug/l0.0940.399 ND 85

alpha-BHC 0.472 40-120ug/l0.0940.383 ND 81

beta-BHC 0.472 50-120ug/l0.0940.414 ND 88

delta-BHC 0.472 50-120ug/l0.190.417 ND 88

Dieldrin 0.472 50-120ug/l0.0940.440 ND 93

Endosulfan I 0.472 50-120ug/l0.0940.422 ND 89

Endosulfan II 0.472 50-125ug/l0.0940.412 ND 87

Endosulfan sulfate 0.472 55-125ug/l0.190.446 ND 95

Endrin 0.472 50-120ug/l0.0940.461 ND 98

Endrin aldehyde 0.472 45-125ug/l0.0940.429 ND 91

Endrin ketone 0.472 50-125ug/l0.0940.434 ND 92

gamma-BHC (Lindane) 0.472 40-120ug/l0.0940.395 ND 84

Heptachlor 0.472 40-120ug/l0.0940.408 ND 86

Heptachlor epoxide 0.472 50-120ug/l0.0940.414 ND 88

Methoxychlor 0.472 55-125ug/l0.0940.452 ND 96

0.472 45-120Surrogate: Decachlorobiphenyl ug/l0.386 82

0.472 35-115Surrogate: Tetrachloro-m-xylene ug/l0.374 79
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ORGANOCHLORINE PESTICIDES (EPA 3510C/8081A)

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 10E0457  Extracted: 05/05/10 

Matrix Spike Dup Analyzed: 05/06/2010 (10E0457-MSD1) Source: ITE0007-02

4,4'-DDD 0.472 50-125ug/l0.0940.471 ND 100 0.9 30

4,4'-DDE 0.472 45-125ug/l0.0940.411 ND 87 1 30

4,4'-DDT 0.472 50-125ug/l0.0940.424 ND 90 0.2 30

Aldrin 0.472 35-120ug/l0.0940.406 ND 86 2 30

alpha-BHC 0.472 40-120ug/l0.0940.391 ND 83 2 30

beta-BHC 0.472 50-120ug/l0.0940.411 ND 87 0.7 30

delta-BHC 0.472 50-120ug/l0.190.414 ND 88 0.8 30

Dieldrin 0.472 50-120ug/l0.0940.437 ND 93 0.5 30

Endosulfan I 0.472 50-120ug/l0.0940.420 ND 89 0.4 30

Endosulfan II 0.472 50-125ug/l0.0940.411 ND 87 0.4 30

Endosulfan sulfate 0.472 55-125ug/l0.190.441 ND 93 1 30

Endrin 0.472 50-120ug/l0.0940.462 ND 98 0.2 30

Endrin aldehyde 0.472 45-125ug/l0.0940.419 ND 89 2 30

Endrin ketone 0.472 50-125ug/l0.0940.428 ND 91 1 30

gamma-BHC (Lindane) 0.472 40-120ug/l0.0940.399 ND 85 1 30

Heptachlor 0.472 40-120ug/l0.0940.419 ND 89 3 30

Heptachlor epoxide 0.472 50-120ug/l0.0940.413 ND 88 0.08 30

Methoxychlor 0.472 55-125ug/l0.0940.445 ND 94 2 30

0.472 45-120Surrogate: Decachlorobiphenyl ug/l0.383 81

0.472 35-115Surrogate: Tetrachloro-m-xylene ug/l0.387 82
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METALS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 10E0513  Extracted: 05/05/10 

Blank Analyzed: 05/05/2010 (10E0513-BLK1) 

Mercury mg/l0.00020ND

LCS Analyzed: 05/05/2010 (10E0513-BS1) 

Mercury 0.00800 80-120mg/l0.000200.00792 99

Matrix Spike Analyzed: 05/05/2010 (10E0513-MS1) Source: ITE0212-03

Mercury 0.00800 70-130mg/l0.000200.00679 ND 85

Matrix Spike Dup Analyzed: 05/05/2010 (10E0513-MSD1) Source: ITE0212-03

Mercury 0.00800 70-130mg/l0.000200.00682 ND 85 0.5 20

Batch: 10E0821  Extracted: 05/07/10 

Blank Analyzed: 05/07/2010 (10E0821-BLK1) 

Antimony mg/l0.010ND

Arsenic mg/l0.010ND

Barium mg/l0.010ND

Beryllium mg/l0.0040ND

Cadmium mg/l0.0050ND

Chromium mg/l0.0050ND

Cobalt mg/l0.010ND

Copper mg/l0.010ND

Lead mg/l0.0050ND

Molybdenum mg/l0.020ND

Nickel mg/l0.010ND

Selenium mg/l0.010ND

Silver mg/l0.010ND

Thallium mg/l0.010ND

Vanadium mg/l0.010ND

Zinc mg/l0.020ND
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METALS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 10E0821  Extracted: 05/07/10 

LCS Analyzed: 05/07/2010 (10E0821-BS1) 

Antimony 1.00 80-120mg/l0.0100.979 98

Arsenic 1.00 80-120mg/l0.0101.00 100

Barium 1.00 80-120mg/l0.0100.999 100

Beryllium 1.00 80-120mg/l0.00400.994 99

Cadmium 1.00 80-120mg/l0.00500.952 95

Chromium 1.00 80-120mg/l0.00500.945 94

Cobalt 1.00 80-120mg/l0.0100.948 95

Copper 1.00 80-120mg/l0.0100.994 99

Lead 1.00 80-120mg/l0.00500.962 96

Molybdenum 1.00 80-120mg/l0.0200.958 96

Nickel 1.00 80-120mg/l0.0100.979 98

Selenium 1.00 80-120mg/l0.0100.943 94

Silver 0.500 80-120mg/l0.0100.481 96

Thallium 1.00 80-120mg/l0.0100.987 99

Vanadium 1.00 80-120mg/l0.0100.987 99

Zinc 1.00 80-120mg/l0.0200.953 95

Matrix Spike Analyzed: 05/07/2010 (10E0821-MS1) Source: ITE0282-28

Antimony 1.00 75-125mg/l0.0100.990 ND 99

Arsenic 1.00 75-125mg/l0.0101.01 ND 101

Barium 1.00 75-125mg/l0.0100.954 ND 95

Beryllium 1.00 75-125mg/l0.00400.985 ND 99

Cadmium 1.00 75-125mg/l0.00500.909 ND 91

Chromium 1.00 75-125mg/l0.00500.909 ND 91

Cobalt 1.00 75-125mg/l0.0100.909 ND 91

Copper 1.00 75-125mg/l0.0100.953 ND 95

Lead 1.00 75-125mg/l0.00500.972 ND 97

Molybdenum 1.00 75-125mg/l0.0200.968 ND 97

Nickel 1.00 75-125mg/l0.0100.939 ND 94

Selenium 1.00 75-125mg/l0.0100.947 ND 95

Silver 0.500 75-125mg/l0.0100.461 ND 92

Thallium 1.00 75-125mg/l0.0100.993 ND 99

Vanadium 1.00 75-125mg/l0.0100.954 ND 95

Zinc 1.00 75-125mg/l0.0200.916 ND 92
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 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 10E0821  Extracted: 05/07/10 

Matrix Spike Dup Analyzed: 05/07/2010 (10E0821-MSD1) Source: ITE0282-28

Antimony 1.00 75-125mg/l0.0100.964 ND 96 3 20

Arsenic 1.00 75-125mg/l0.0100.989 ND 99 2 20

Barium 1.00 75-125mg/l0.0100.969 ND 97 2 20

Beryllium 1.00 75-125mg/l0.00400.986 ND 99 0.04 20

Cadmium 1.00 75-125mg/l0.00500.921 ND 92 1 20

Chromium 1.00 75-125mg/l0.00500.918 ND 92 1 20

Cobalt 1.00 75-125mg/l0.0100.916 ND 92 0.9 20

Copper 1.00 75-125mg/l0.0100.961 ND 96 0.8 20

Lead 1.00 75-125mg/l0.00500.950 ND 95 2 20

Molybdenum 1.00 75-125mg/l0.0200.943 ND 94 3 20

Nickel 1.00 75-125mg/l0.0100.949 ND 95 1 20

Selenium 1.00 75-125mg/l0.0100.925 ND 93 2 20

Silver 0.500 75-125mg/l0.0100.469 ND 94 2 20

Thallium 1.00 75-125mg/l0.0100.972 ND 97 2 20

Vanadium 1.00 75-125mg/l0.0100.960 ND 96 0.6 20

Zinc 1.00 75-125mg/l0.0200.922 ND 92 0.7 20

Batch: 10E1091  Extracted: 05/10/10 

Blank Analyzed: 05/11/2010 (10E1091-BLK1) 

Antimony mg/kg9.9ND

Arsenic mg/kg2.0ND

Barium mg/kg0.99ND

Beryllium mg/kg0.49ND

Cadmium mg/kg0.49ND

Cobalt mg/kg0.99ND

Copper mg/kg2.0ND

Lead mg/kg2.0ND

Molybdenum mg/kg2.0ND

Nickel mg/kg2.0ND

Selenium mg/kg2.0ND

Silver mg/kg0.99ND

Thallium mg/kg9.9ND

Vanadium mg/kg0.99ND

Zinc mg/kg4.9ND
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 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 10E1091  Extracted: 05/10/10 

LCS Analyzed: 05/11/2010 (10E1091-BS1) 

Antimony 49.5 80-120mg/kg9.945.4 92

Arsenic 49.5 80-120mg/kg2.046.6 94

Barium 49.5 80-120mg/kg0.9947.3 M-396

Beryllium 49.5 80-120mg/kg0.5045.8 93

Cadmium 49.5 80-120mg/kg0.5044.7 90

Cobalt 49.5 80-120mg/kg0.9945.1 91

Copper 49.5 80-120mg/kg2.046.5 94

Lead 49.5 80-120mg/kg2.045.2 91

Molybdenum 49.5 80-120mg/kg2.044.8 91

Nickel 49.5 80-120mg/kg2.046.3 94

Selenium 49.5 80-120mg/kg2.042.2 85

Silver 24.8 80-120mg/kg0.9923.3 94

Thallium 49.5 80-120mg/kg9.945.8 93

Vanadium 49.5 80-120mg/kg0.9946.7 94

Zinc 49.5 80-120mg/kg5.044.2 89

Matrix Spike Analyzed: 05/11/2010 (10E1091-MS1) Source: ITE0373-01

Antimony 49.5 75-125mg/kg9.933.1 M2ND 67

Arsenic 49.5 75-125mg/kg2.078.2 32.6 92

Beryllium 49.5 75-125mg/kg0.5046.4 0.265 93

Cadmium 49.5 75-125mg/kg0.5042.0 0.486 84

Cobalt 49.5 75-125mg/kg0.9941.4 1.35 81

Copper 49.5 75-125mg/kg2.0100 54.0 94

Lead 49.5 75-125mg/kg2.059.7 18.2 84

Molybdenum 49.5 75-125mg/kg2.051.1 6.55 90

Nickel 49.5 75-125mg/kg2.054.7 12.8 85

Selenium 49.5 75-125mg/kg2.043.7 1.22 86

Silver 24.8 75-125mg/kg0.9924.3 ND 98

Thallium 49.5 75-125mg/kg9.936.4 M2ND 74

Vanadium 49.5 75-125mg/kg0.9982.4 35.0 96

Zinc 49.5 75-125mg/kg5.0423 375 98
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Reporting

Units Level

Spike

Result
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%REC

%REC

Limits RPD

RPD

Limit Analyte

METALS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 10E1091  Extracted: 05/10/10 

Matrix Spike Dup Analyzed: 05/11/2010 (10E1091-MSD1) Source: ITE0373-01

Antimony 49.0 75-125mg/kg9.833.0 M2ND 67 0.2 20

Arsenic 49.0 75-125mg/kg2.080.5 32.6 98 3 20

Beryllium 49.0 75-125mg/kg0.4947.4 0.265 96 2 20

Cadmium 49.0 75-125mg/kg0.4942.6 0.486 86 1 20

Cobalt 49.0 75-125mg/kg0.9842.2 1.35 83 2 20

Copper 49.0 75-125mg/kg2.0103 54.0 100 3 20

Lead 49.0 75-125mg/kg2.061.8 18.2 89 3 20

Molybdenum 49.0 75-125mg/kg2.051.8 6.55 92 1 20

Nickel 49.0 75-125mg/kg2.055.2 12.8 87 1 20

Selenium 49.0 75-125mg/kg2.044.0 1.22 87 0.5 20

Silver 24.5 75-125mg/kg0.9824.5 ND 100 0.9 20

Thallium 49.0 75-125mg/kg9.837.5 ND 77 3 20

Vanadium 49.0 75-125mg/kg0.9884.7 35.0 101 3 20

Zinc 49.0 75-125mg/kg4.9430 375 112 2 20

Batch: 10E1103  Extracted: 05/10/10 

Blank Analyzed: 05/11/2010 (10E1103-BLK1) 

Antimony mg/kg9.8ND

Arsenic mg/kg2.0ND

Barium mg/kg0.98ND

Beryllium mg/kg0.49ND

Cadmium mg/kg0.49ND

Chromium mg/kg0.98ND

Cobalt mg/kg0.98ND

Copper mg/kg2.0ND

Lead mg/kg2.0ND

Molybdenum mg/kg2.0ND

Nickel mg/kg2.0ND

Selenium mg/kg2.0ND

Silver mg/kg0.98ND

Thallium mg/kg9.8ND

Vanadium mg/kg0.98ND

Zinc mg/kg4.9ND
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Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

05/01/10Report Number:

Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

METALS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 10E1103  Extracted: 05/10/10 

LCS Analyzed: 05/11/2010 (10E1103-BS1) 

Antimony 49.3 80-120mg/kg9.948.3 98

Arsenic 49.3 80-120mg/kg2.049.7 101

Barium 49.3 80-120mg/kg0.9949.8 101

Beryllium 49.3 80-120mg/kg0.4948.4 98

Cadmium 49.3 80-120mg/kg0.4946.7 95

Chromium 49.3 80-120mg/kg0.9947.5 96

Cobalt 49.3 80-120mg/kg0.9947.0 95

Copper 49.3 80-120mg/kg2.049.0 99

Lead 49.3 80-120mg/kg2.047.2 96

Molybdenum 49.3 80-120mg/kg2.047.6 97

Nickel 49.3 80-120mg/kg2.048.8 99

Selenium 49.3 80-120mg/kg2.044.1 90

Silver 24.6 80-120mg/kg0.9924.9 101

Thallium 49.3 80-120mg/kg9.948.1 98

Vanadium 49.3 80-120mg/kg0.9949.2 100

Zinc 49.3 80-120mg/kg4.946.3 94

Matrix Spike Analyzed: 05/11/2010 (10E1103-MS1) Source: ITE0005-19

Antimony 49.8 75-125mg/kg1033.8 M2ND 68

Arsenic 49.8 75-125mg/kg2.047.1 1.14 92

Barium 49.8 75-125mg/kg1.091.3 39.2 105

Beryllium 49.8 75-125mg/kg0.5046.2 ND 93

Cadmium 49.8 75-125mg/kg0.5043.7 ND 88

Chromium 49.8 75-125mg/kg1.046.6 3.11 88

Cobalt 49.8 75-125mg/kg1.045.3 2.15 87

Copper 49.8 75-125mg/kg2.051.9 6.33 92

Lead 49.8 75-125mg/kg2.044.4 1.10 87

Molybdenum 49.8 75-125mg/kg2.043.4 ND 87

Nickel 49.8 75-125mg/kg2.046.1 1.94 89

Selenium 49.8 75-125mg/kg2.041.4 ND 83

Silver 24.9 75-125mg/kg1.023.4 ND 94

Thallium 49.8 75-125mg/kg1044.2 ND 89

Vanadium 49.8 75-125mg/kg1.056.2 10.3 92

Zinc 49.8 75-125mg/kg5.056.3 M229.7 54
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Sampled:

Received:
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Project ID:
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2009-010.01

SCRRA Empire Grade Separation

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

METALS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 10E1103  Extracted: 05/10/10 

Matrix Spike Dup Analyzed: 05/11/2010 (10E1103-MSD1) Source: ITE0005-19

Antimony 49.8 75-125mg/kg1032.6 M2ND 66 3 20

Arsenic 49.8 75-125mg/kg2.045.7 1.14 89 3 20

Barium 49.8 75-125mg/kg1.082.9 39.2 88 10 20

Beryllium 49.8 75-125mg/kg0.5044.8 ND 90 3 20

Cadmium 49.8 75-125mg/kg0.5041.3 ND 83 6 20

Chromium 49.8 75-125mg/kg1.045.7 3.11 86 2 20

Cobalt 49.8 75-125mg/kg1.043.0 2.15 82 5 20

Copper 49.8 75-125mg/kg2.049.4 6.33 87 5 20

Lead 49.8 75-125mg/kg2.042.8 1.10 84 4 20

Molybdenum 49.8 75-125mg/kg2.041.9 ND 84 3 20

Nickel 49.8 75-125mg/kg2.043.8 1.94 84 5 20

Selenium 49.8 75-125mg/kg2.040.4 ND 81 2 20

Silver 24.9 75-125mg/kg1.022.6 ND 91 3 20

Thallium 49.8 75-125mg/kg1042.8 ND 86 3 20

Vanadium 49.8 75-125mg/kg1.054.6 10.3 89 3 20

Zinc 49.8 75-125mg/kg5.053.6 M229.7 48 5 20

Batch: 10E1171  Extracted: 05/10/10 

Blank Analyzed: 05/11/2010 (10E1171-BLK1) 

Antimony mg/kg10ND

Arsenic mg/kg2.0ND

Barium mg/kg1.0ND

Beryllium mg/kg0.50ND

Cadmium mg/kg0.50ND

Chromium mg/kg1.0ND

Cobalt mg/kg1.0ND

Copper mg/kg2.0ND

Lead mg/kg2.0ND

Molybdenum mg/kg2.0ND

Nickel mg/kg2.0ND

Selenium mg/kg2.0ND

Silver mg/kg1.0ND

Thallium mg/kg10ND

Vanadium mg/kg1.0ND

Zinc mg/kg5.0ND
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Received:
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Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

METALS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 10E1171  Extracted: 05/10/10 

LCS Analyzed: 05/11/2010 (10E1171-BS1) 

Antimony 49.8 80-120mg/kg1048.6 98

Arsenic 49.8 80-120mg/kg2.050.7 102

Barium 49.8 80-120mg/kg1.049.6 100

Beryllium 49.8 80-120mg/kg0.5048.4 97

Cadmium 49.8 80-120mg/kg0.5047.1 95

Chromium 49.8 80-120mg/kg1.048.6 98

Cobalt 49.8 80-120mg/kg1.047.2 95

Copper 49.8 80-120mg/kg2.047.8 96

Lead 49.8 80-120mg/kg2.048.2 97

Molybdenum 49.8 80-120mg/kg2.047.4 95

Nickel 49.8 80-120mg/kg2.048.5 98

Selenium 49.8 80-120mg/kg2.045.6 92

Silver 24.9 80-120mg/kg1.024.1 97

Thallium 49.8 80-120mg/kg1048.6 98

Vanadium 49.8 80-120mg/kg1.048.2 97

Zinc 49.8 80-120mg/kg5.045.8 92

Matrix Spike Analyzed: 05/11/2010 (10E1171-MS1) Source: ITE0107-01

Antimony 50.0 75-125mg/kg1018.1 M2ND 36

Arsenic 50.0 75-125mg/kg2.051.3 1.92 99

Barium 50.0 75-125mg/kg1.0204 MHA129 150

Beryllium 50.0 75-125mg/kg0.5048.9 ND 98

Cadmium 50.0 75-125mg/kg0.5046.8 0.611 92

Chromium 50.0 75-125mg/kg1.054.1 8.46 91

Cobalt 50.0 75-125mg/kg1.052.0 5.39 93

Copper 50.0 75-125mg/kg2.061.3 11.8 99

Lead 50.0 75-125mg/kg2.048.5 3.92 89

Molybdenum 50.0 75-125mg/kg2.044.7 ND 89

Nickel 50.0 75-125mg/kg2.049.6 4.09 91

Selenium 50.0 75-125mg/kg2.045.1 ND 90

Silver 25.0 75-125mg/kg1.024.4 ND 97

Thallium 50.0 75-125mg/kg1046.0 ND 92

Vanadium 50.0 75-125mg/kg1.092.6 34.5 116

Zinc 50.0 75-125mg/kg5.090.1 42.2 96
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Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

METALS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 10E1171  Extracted: 05/10/10 

Matrix Spike Dup Analyzed: 05/11/2010 (10E1171-MSD1) Source: ITE0107-01

Antimony 50.0 75-125mg/kg1017.3 M2ND 35 5 20

Arsenic 50.0 75-125mg/kg2.052.4 1.92 101 2 20

Barium 50.0 75-125mg/kg1.0163 MHA129 68 22 20

Beryllium 50.0 75-125mg/kg0.5049.5 ND 99 1 20

Cadmium 50.0 75-125mg/kg0.5047.1 0.611 93 0.6 20

Chromium 50.0 75-125mg/kg1.055.8 8.46 95 3 20

Cobalt 50.0 75-125mg/kg1.051.8 5.39 93 0.4 20

Copper 50.0 75-125mg/kg2.060.1 11.8 97 2 20

Lead 50.0 75-125mg/kg2.050.0 3.92 92 3 20

Molybdenum 50.0 75-125mg/kg2.045.5 ND 91 2 20

Nickel 50.0 75-125mg/kg2.050.8 4.09 93 2 20

Selenium 50.0 75-125mg/kg2.046.1 ND 92 2 20

Silver 25.0 75-125mg/kg1.024.4 ND 98 0.2 20

Thallium 50.0 75-125mg/kg1047.1 ND 94 2 20

Vanadium 50.0 75-125mg/kg1.086.3 34.5 103 7 20

Zinc 50.0 75-125mg/kg5.088.9 42.2 93 1 20

Batch: 10E1302  Extracted: 05/11/10 

Blank Analyzed: 05/11/2010 (10E1302-BLK1) 

Mercury mg/kg0.020ND

LCS Analyzed: 05/11/2010 (10E1302-BS1) 

Mercury 0.800 80-120mg/kg0.0200.681 85

Matrix Spike Analyzed: 05/11/2010 (10E1302-MS1) Source: ITE0005-05

Mercury 0.800 70-130mg/kg0.0200.717 0.0195 87
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Result Limit

Reporting

Units Level
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Result
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%REC

%REC

Limits RPD

RPD

Limit Analyte

METALS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 10E1302  Extracted: 05/11/10 

Matrix Spike Dup Analyzed: 05/11/2010 (10E1302-MSD1) Source: ITE0005-05

Mercury 0.800 70-130mg/kg0.0200.715 0.0195 87 0.2 20

Batch: 10E1344  Extracted: 05/11/10 

Blank Analyzed: 05/12/2010 (10E1344-BLK1) 

Antimony mg/kg10ND

Arsenic mg/kg2.0ND

Barium mg/kg1.0ND

Beryllium mg/kg0.50ND

Cadmium mg/kg0.50ND

Chromium mg/kg1.0ND

Cobalt mg/kg1.0ND

Copper mg/kg2.0ND

Lead mg/kg2.0ND

Molybdenum mg/kg2.0ND

Nickel mg/kg2.0ND

Selenium mg/kg2.0ND

Silver mg/kg1.0ND

Thallium mg/kg10ND

Vanadium mg/kg1.0ND

Zinc mg/kg5.0ND

LCS Analyzed: 05/12/2010 (10E1344-BS1) 

Antimony 49.8 80-120mg/kg1049.6 100

Arsenic 49.8 80-120mg/kg2.052.2 105

Barium 49.8 80-120mg/kg1.051.7 104

Beryllium 49.8 80-120mg/kg0.5049.2 99

Cadmium 49.8 80-120mg/kg0.5049.1 99

Chromium 49.8 80-120mg/kg1.048.6 98

Cobalt 49.8 80-120mg/kg1.048.2 97

Copper 49.8 80-120mg/kg2.048.9 98

Lead 49.8 80-120mg/kg2.050.0 101

Molybdenum 49.8 80-120mg/kg2.048.6 98

Nickel 49.8 80-120mg/kg2.050.3 101

Selenium 49.8 80-120mg/kg2.047.9 96

Silver 24.9 80-120mg/kg1.025.0 101

Thallium 49.8 80-120mg/kg1050.3 101
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Result Limit
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Result
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Limit Analyte

METALS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 10E1344  Extracted: 05/11/10 

LCS Analyzed: 05/12/2010 (10E1344-BS1) 

Vanadium 49.8 80-120mg/kg1.050.0 100

Zinc 49.8 80-120mg/kg5.046.9 94

Matrix Spike Analyzed: 05/12/2010 (10E1344-MS1) Source: ITE0005-53

Antimony 50.0 75-125mg/kg1013.5 M2ND 27

Arsenic 50.0 75-125mg/kg2.047.4 2.70 89

Barium 50.0 75-125mg/kg1.0212 153 118

Beryllium 50.0 75-125mg/kg0.5043.9 0.327 87

Cadmium 50.0 75-125mg/kg0.5042.2 0.788 83

Chromium 50.0 75-125mg/kg1.060.5 17.4 86

Cobalt 50.0 75-125mg/kg1.049.8 9.27 81

Copper 50.0 75-125mg/kg2.067.7 21.3 93

Lead 50.0 75-125mg/kg2.044.6 3.30 83

Molybdenum 50.0 75-125mg/kg2.038.8 ND 78

Nickel 50.0 75-125mg/kg2.054.7 12.3 85

Selenium 50.0 75-125mg/kg2.040.2 ND 80

Silver 25.0 75-125mg/kg1.021.8 ND 87

Thallium 50.0 75-125mg/kg1040.8 1.08 79

Vanadium 50.0 75-125mg/kg1.090.5 42.3 96

Zinc 50.0 75-125mg/kg5.0108 61.0 93

Matrix Spike Dup Analyzed: 05/12/2010 (10E1344-MSD1) Source: ITE0005-53

Antimony 49.5 75-125mg/kg9.914.1 M2ND 28 4 20

Arsenic 49.5 75-125mg/kg2.049.2 2.70 94 4 20

Barium 49.5 75-125mg/kg0.99209 153 112 2 20

Beryllium 49.5 75-125mg/kg0.5044.6 0.327 89 2 20

Cadmium 49.5 75-125mg/kg0.5042.9 0.788 85 2 20

Chromium 49.5 75-125mg/kg0.9962.3 17.4 91 3 20

Cobalt 49.5 75-125mg/kg0.9950.7 9.27 84 2 20

Copper 49.5 75-125mg/kg2.068.4 21.3 95 1 20

Lead 49.5 75-125mg/kg2.045.9 3.30 86 3 20

Molybdenum 49.5 75-125mg/kg2.040.2 ND 81 3 20

Nickel 49.5 75-125mg/kg2.055.7 12.3 88 2 20

Selenium 49.5 75-125mg/kg2.041.8 ND 84 4 20

Silver 24.8 75-125mg/kg0.9922.3 ND 90 2 20

Thallium 49.5 75-125mg/kg9.941.9 1.08 82 3 20

Vanadium 49.5 75-125mg/kg0.9993.2 42.3 103 3 20
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Units Level
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Result
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RPD
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METALS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 10E1344  Extracted: 05/11/10 

Matrix Spike Dup Analyzed: 05/12/2010 (10E1344-MSD1) Source: ITE0005-53

Zinc 49.5 75-125mg/kg5.0109 61.0 96 0.7 20

Batch: 10E1491  Extracted: 05/12/10 

Blank Analyzed: 05/12/2010 (10E1491-BLK1) 

Chromium mg/kg1.0ND

LCS Analyzed: 05/12/2010 (10E1491-BS1) 

Chromium 49.5 80-120mg/kg0.9945.0 91

Matrix Spike Analyzed: 05/12/2010 (10E1491-MS1) Source: ITE0569-28

Chromium 49.5 75-125mg/kg0.9963.9 27.0 75

Matrix Spike Dup Analyzed: 05/12/2010 (10E1491-MSD1) Source: ITE0569-28

Chromium 49.8 75-125mg/kg1.068.9 27.0 84 8 20
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STLC METALS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 10E2447  Extracted: 05/19/10 

Blank Analyzed: 05/19/2010 (10E2447-BLK1) 

Arsenic mg/l0.20ND

Lead mg/l0.10ND

LCS Analyzed: 05/19/2010 (10E2447-BS1) 

Arsenic 20.0 80-120mg/l0.2021.9 110

Lead 20.0 80-120mg/l0.1021.4 107

Matrix Spike Analyzed: 05/19/2010 (10E2447-MS1) Source: ITE0005-26

Arsenic 20.0 75-125mg/l0.2021.4 0.212 106

Lead 20.0 75-125mg/l0.1024.5 3.60 104

Matrix Spike Dup Analyzed: 05/19/2010 (10E2447-MSD1) Source: ITE0005-26

Arsenic 20.0 75-125mg/l0.2020.9 0.212 104 2 20

Lead 20.0 75-125mg/l0.1023.9 3.60 102 2 20
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INORGANICS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 10E0483  Extracted: 05/05/10 

Duplicate Analyzed: 05/05/2010 (10E0483-DUP1) Source: ITE0143-01

pH pH Units0.1007.96 HFT7.94 0.3 5

Duplicate Analyzed: 05/05/2010 (10E0483-DUP2) Source: ITE0204-02

pH pH Units0.1007.43 HFT7.38 0.7 5

Batch: 10E0528  Extracted: 05/05/10 

Duplicate Analyzed: 05/05/2010 (10E0528-DUP1) Source: ITE0005-10

pH pH Units0.1007.55 7.50 0.7 5

Duplicate Analyzed: 05/05/2010 (10E0528-DUP2) Source: ITE0107-01

pH pH Units0.1008.66 8.75 1 5
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2540G_0126259

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 126259  Extracted: 05/06/10 

Duplicate Analyzed: 05/07/2010 (C0E050553001X) Source: ITE0005-05

Percent Solids -%188.5 91.3
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SW846 8141A

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 126012  Extracted: 05/05/10 

Blank Analyzed: 05/11/2010 (C0E060000012B) Source: 

Azinphos-methyl -ug/kg33ND

Bolstar -ug/kg33ND

Chlorpyrifos -ug/kg33ND

Coumaphos -ug/kg33ND

Demeton (total) -ug/kg33ND

Demeton-O -ug/kg33ND

Demeton-S -ug/kg33ND

Diazinon -ug/kg33ND

Dichlorvos -ug/kg33ND

Dimethoate -ug/kg33ND

Disulfoton -ug/kg33ND

EPN -ug/kg33ND

Ethoprop -ug/kg33ND

Famphur -ug/kg33ND

Fensulfothion -ug/kg33ND

Fenthion -ug/kg33ND

Malathion -ug/kg33ND

Methyl parathion -ug/kg33ND

Mevinphos -ug/kg33ND

O,O,O-Triethyl phosphorothioate -ug/kg33ND

Parathion -ug/kg33ND

Phorate -ug/kg33ND

Ronnel -ug/kg33ND

Stirophos -ug/kg33ND

Sulfotepp -ug/kg33ND

Thionazin -ug/kg33ND

Tokuthion -ug/kg33ND

Trichloronate -ug/kg33ND

333 55-125Surrogate: Tributyl phosphate ug/kg280 85

333 47-130Surrogate: Triphenyl phosphate ug/kg310 92
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SW846 8141A

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 126012  Extracted: 05/05/10 

LCS Analyzed: 05/11/2010 (C0E060000012C) Source: 

Dimethoate 333 40-143ug/kg33282 84

Disulfoton 333 31-136ug/kg33319 96

Famphur 333 54-137ug/kg33339 102

Methyl parathion 333 43-146ug/kg33335 101

O,O,O-Triethyl phosphorothioate 333 45-130ug/kg33259 78

Parathion 333 52-133ug/kg33358 108

Phorate 333 41-143ug/kg33291 87

Sulfotepp 333 48-126ug/kg33333 100

Thionazin 333 48-126ug/kg33323 97

333 55-125Surrogate: Tributyl phosphate ug/kg303 91

333 47-130Surrogate: Triphenyl phosphate ug/kg300 90

LCS Dup Analyzed: 05/11/2010 (C0E060000012L) Source: 

Dimethoate 333 40-143ug/kg33318 95 12 30

Disulfoton 333 31-136ug/kg33334 100 4.6 30

Famphur 333 54-137ug/kg33364 109 7 30

Methyl parathion 333 43-146ug/kg33356 107 5.8 30

O,O,O-Triethyl phosphorothioate 333 45-130ug/kg33290 87 11 30

Parathion 333 52-133ug/kg33379 114 5.6 30

Phorate 333 41-143ug/kg33319 96 9.2 30

Sulfotepp 333 48-126ug/kg33353 106 5.9 28

Thionazin 333 48-126ug/kg33343 103 5.8 27

333 55-125Surrogate: Tributyl phosphate ug/kg321 96

333 47-130Surrogate: Triphenyl phosphate ug/kg318 96

Batch: 126407  Extracted: 05/06/10 

Blank Analyzed: 05/11/2010 (C0E060000407B) Source: 

Azinphos-methyl -ug/L1ND

Bolstar -ug/L1ND

Chlorpyrifos -ug/L1ND

Coumaphos -ug/L1ND

Demeton (total) -ug/L1ND

Demeton-O -ug/L1ND

Demeton-S -ug/L1ND

Diazinon -ug/L1ND

Dichlorvos -ug/L1ND
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SW846 8141A

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 126407  Extracted: 05/06/10 

Blank Analyzed: 05/11/2010 (C0E060000407B) Source: 

Dimethoate -ug/L1ND

Disulfoton -ug/L1ND

EPN -ug/L1ND

Ethoprop -ug/L1ND

Famphur -ug/L1ND

Fensulfothion -ug/L1ND

Fenthion -ug/L1ND

Malathion -ug/L1ND

Methyl parathion -ug/L1ND

Mevinphos -ug/L1ND

O,O,O-Triethyl phosphorothioate -ug/L1ND

Parathion -ug/L1ND

Phorate -ug/L1ND

Ronnel -ug/L1ND

Stirophos -ug/L1ND

Sulfotepp -ug/L1ND

Thionazin -ug/L1ND

Tokuthion -ug/L1ND

Trichloronate -ug/L1ND

10.0 49-122Surrogate: Tributyl phosphate ug/L9.8 98

10.0 45-145Surrogate: Triphenyl phosphate ug/L9.3 93

LCS Analyzed: 05/11/2010 (C0E060000407C) Source: 

Dimethoate 10.0 26-136ug/L111.6 116

Disulfoton 10.0 45-124ug/L110.5 105

Famphur 10.0 52-131ug/L111.4 114

Methyl parathion 10.0 41-148ug/L110.6 106

O,O,O-Triethyl phosphorothioate 10.0 31-131ug/L110.1 101

Parathion 10.0 56-125ug/L111.3 113

Phorate 10.0 41-135ug/L110.3 103

Sulfotepp 10.0 56-128ug/L111.1 111

Thionazin 10.0 44-128ug/L110.7 107

10.0 49-122Surrogate: Tributyl phosphate ug/L10.8 108

10.0 45-145Surrogate: Triphenyl phosphate ug/L10.1 101
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SW846 8141A

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 126407  Extracted: 05/06/10 

LCS Dup Analyzed: 05/11/2010 (C0E060000407L) Source: 

Dimethoate 10.0 26-136ug/L111.9 119 2.7 22

Disulfoton 10.0 45-124ug/L110.8 108 3.5 30

Famphur 10.0 52-131ug/L111.8 118 2.6 24

Methyl parathion 10.0 41-148ug/L111.1 111 4.7 30

O,O,O-Triethyl phosphorothioate 10.0 31-131ug/L110.8 108 7.3 30

Parathion 10.0 56-125ug/L111.9 119 5.2 21

Phorate 10.0 41-135ug/L110.8 108 4.8 24

Sulfotepp 10.0 56-128ug/L111.4 114 2.8 23

Thionazin 10.0 44-128ug/L111.1 111 3.9 21

10.0 49-122Surrogate: Tributyl phosphate ug/L11.2 112

10.0 45-145Surrogate: Triphenyl phosphate ug/L10.1 101
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SW846 8151A

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 126013  Extracted: 05/06/10 

Blank Analyzed: 05/07/2010 (C0E060000013B) Source: 

2,4,5-T -ug/kg20ND

2,4,5-TP (Silvex) -ug/kg20ND

2,4-D -ug/kg80ND

2,4-DB -ug/kg80ND

Dalapon -ug/kg90ND

Dicamba -ug/kg40ND

Dichlorprop -ug/kg80ND

Dinoseb -ug/kg12ND

MCPA -ug/kg8000ND

MCPP -ug/kg8000ND

Pentachlorophenol -ug/kg11ND

200 42-140Surrogate: DCAA ug/kg110 55

LCS Analyzed: 05/07/2010 (C0E060000013C) Source: 

2,4,5-T 80.0 30-140ug/kg2059 74

2,4,5-TP (Silvex) 80.0 40-130ug/kg2062.2 78

2,4-D 320 30-140ug/kg80204 64

2,4-DB 320 34-140ug/kg80234 73

Dalapon 160 36-120ug/kg9079.8 50

Dicamba 160 50-140ug/kg40131 82

Dichlorprop 320 50-130ug/kg80274 86

Dinoseb 48.0 10-140ug/kg12ND a3

MCPA 32000 50-120ug/kg800024200 76

MCPP 32000 50-140ug/kg800027900 87

Pentachlorophenol 40.0 60-140ug/kg1115.3 a38

200 42-140Surrogate: DCAA ug/kg179 90

LCS Dup Analyzed: 05/07/2010 (C0E060000013L) Source: 

2,4,5-T 80.0 30-140ug/kg2080.9 p101 31 30

2,4,5-TP (Silvex) 80.0 40-130ug/kg2075.4 94 19 30

2,4-D 320 30-140ug/kg80290 p91 35 30

2,4-DB 320 34-140ug/kg80306 96 27 30

Dalapon 160 36-120ug/kg90114 p72 36 30

Dicamba 160 50-140ug/kg40159 100 20 30

Dichlorprop 320 50-130ug/kg80334 104 20 30

Dinoseb 48.0 10-140ug/kg12ND a, p5 49 30

MCPA 32000 50-120ug/kg800032300 101 29 30
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SW846 8151A

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 126013  Extracted: 05/06/10 

LCS Dup Analyzed: 05/07/2010 (C0E060000013L) Source: 

MCPP 32000 50-140ug/kg800034200 107 20 30

Pentachlorophenol 40.0 60-140ug/kg1117.6 a44 14 30

200 42-140Surrogate: DCAA ug/kg211 106

Batch: 126442  Extracted: 05/06/10 

Blank Analyzed: 05/08/2010 (C0E060000442B) Source: 

2,4,5-T -ug/L1ND

2,4,5-TP (Silvex) -ug/L1ND

2,4-D -ug/L4ND

2,4-DB -ug/L4ND

Dalapon -ug/L5ND

Dicamba -ug/L2ND

Dichlorprop -ug/L4ND

Dinoseb -ug/L0.9ND

MCPA -ug/L400ND

MCPP -ug/L400ND

Pentachlorophenol -ug/L0.5ND

10.0 32-140Surrogate: DCAA ug/L6.6 66

LCS Analyzed: 05/08/2010 (C0E060000442C) Source: 

2,4,5-T 4.00 32-140ug/L12.86 71

2,4,5-TP (Silvex) 4.00 32-140ug/L12.84 71

2,4-D 16.0 32-140ug/L410.7 67

2,4-DB 16.0 30-140ug/L411.5 72

Dalapon 8.00 32-140ug/L54.81 60

Dicamba 8.00 32-140ug/L24.98 62

Dichlorprop 16.0 32-140ug/L411.6 72

Dinoseb 2.40 10-140ug/L0.90.978 41

MCPA 1600 32-140ug/L4001200 75

MCPP 1600 32-140ug/L4001210 75

Pentachlorophenol 2.00 40-140ug/L0.51.88 94

10.0 32-140Surrogate: DCAA ug/L6.82 68
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SW846 8151A

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 126442  Extracted: 05/06/10 

LCS Dup Analyzed: 05/08/2010 (C0E060000442L) Source: 

2,4,5-T 4.00 32-140ug/L13.06 77 6.9 30

2,4,5-TP (Silvex) 4.00 32-140ug/L12.89 72 1.8 30

2,4-D 16.0 32-140ug/L411.2 70 4.1 30

2,4-DB 16.0 30-140ug/L411.6 72 1.1 30

Dalapon 8.00 32-140ug/L55.54 69 14 30

Dicamba 8.00 32-140ug/L25.77 72 15 30

Dichlorprop 16.0 32-140ug/L412.2 76 5 30

Dinoseb 2.40 10-140ug/L0.91.47 p61 40 30

MCPA 1600 32-140ug/L4001230 77 2.3 30

MCPP 1600 32-140ug/L4001260 79 4.1 30

Pentachlorophenol 2.00 40-140ug/L0.51.81 90 3.7 30

10.0 32-140Surrogate: DCAA ug/L7.51 75

Batch: 138057  Extracted: 05/18/10 

Matrix Spike Dup Analyzed: 05/19/2010 (C0E150433004D) Source: C0E150433004

2,4,5-T 92.1 30-140ug/kg2366.6 ND 72 26 30

2,4,5-TP (Silvex) 92.1 40-130ug/kg2371.3 ND 77 20 30

2,4-D 369 30-140ug/kg92222 ND 60 27 30

2,4-DB 369 34-140ug/kg92211 ND 57 23 30

Dalapon 184 36-120ug/kg100170 ND 93 2.4 30

Dicamba 184 50-140ug/kg46146 ND 79 16 30

Dichlorprop 369 50-130ug/kg92298 ND 81 22 30

Dinoseb 55.3 10-140ug/kg14ND a, pND 3 61 30

MCPA 36900 50-120ug/kg920025900 ND 70 22 30

MCPP 36900 50-140ug/kg920031700 ND 86 21 30

Pentachlorophenol 46.1 60-140ug/kg1334 ND 74 30 30

230 42-140Surrogate: DCAA ug/kg188 81
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SW846 8151A

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 138057  Extracted: 05/18/10 

Matrix Spike Analyzed: 05/19/2010 (C0E150433004S) Source: C0E150433004

2,4,5-T 92.3 30-140ug/kg2386.8 ND 94

2,4,5-TP (Silvex) 92.3 40-130ug/kg2387.5 ND 95

2,4-D 369 30-140ug/kg93291 ND 79

2,4-DB 369 34-140ug/kg93265 ND 72

Dalapon 185 36-120ug/kg100175 ND 94

Dicamba 185 50-140ug/kg46172 ND 93

Dichlorprop 369 50-130ug/kg93372 ND 101

Dinoseb 55.4 10-140ug/kg14ND aND 5

MCPA 36900 50-120ug/kg930032200 ND 87

MCPP 36900 50-140ug/kg930039000 ND 106

Pentachlorophenol 46.2 60-140ug/kg1346.2 ND 100

231 42-140Surrogate: DCAA ug/kg230 100

Blank Analyzed: 05/19/2010 (C0E180000057B) Source: 

2,4,5-T -ug/kg20ND

2,4,5-TP (Silvex) -ug/kg20ND

2,4-D -ug/kg80ND

2,4-DB -ug/kg80ND

Dalapon -ug/kg90ND

Dicamba -ug/kg40ND

Dichlorprop -ug/kg80ND

Dinoseb -ug/kg12ND

MCPA -ug/kg8000ND

MCPP -ug/kg8000ND

Pentachlorophenol -ug/kg11ND

200 42-140Surrogate: DCAA ug/kg200 102

LCS Analyzed: 05/19/2010 (C0E180000057C) Source: 

2,4,5-T 80.0 30-140ug/kg2076.6 96

2,4,5-TP (Silvex) 80.0 40-130ug/kg2079.9 100

2,4-D 320 30-140ug/kg80282 88

2,4-DB 320 34-140ug/kg80313 98

Dalapon 160 36-120ug/kg90131 82

Dicamba 160 50-140ug/kg40172 108

Dichlorprop 320 50-130ug/kg80339 106

Dinoseb 48.0 10-140ug/kg1219.6 41

MCPA 32000 50-120ug/kg800028800 90
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SW846 8151A

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 138057  Extracted: 05/18/10 

LCS Analyzed: 05/19/2010 (C0E180000057C) Source: 

MCPP 32000 50-140ug/kg800035700 111

Pentachlorophenol 40.0 60-140ug/kg1146.3 116

200 42-140Surrogate: DCAA ug/kg231 116
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GC CALIBRATION CHECK CRITERIA

Per  Method  8000B of   SW-846,   the  percent  recovery of  the  calibration  checks  for  GC analyses  must be within ± 15% from the true 

value for each individual compound or the average % recovery of all compounds in  the  calibration  check  solution must  be  within  ± 15%  

recovery.   Per Method  8000B, the end user is to be notified  if the latter situation occurs.

Calibration Check

% Recovery Compound Footnote Lab Number Batch

The % recovery  for the  following individual  compounds  fell outside   the ± 15% criteria, however the  average  % recovery  of  all 

compounds  in  the calibration  check solution was  within  ± 15%,  thus  meeting  the overall calibration check criteria.

14,4'-DDD 144 ITE0005-05RE1 10E1265
24,4'-DDT 31 ITE0005-05RE1 10E1265
2Endrin ketone 83, 77 ITE0005-05RE1 10E1265
2Endrin ketone 83 ITE0005-25RE1 10E1265
2Endrin ketone 83 ITE0005-45RE1 10E1265
2Endrin ketone 83 ITE0005-60RE1 10E1265
2Heptachlor 84 ITE0005-05RE1 10E1265
2Methoxychlor 84, 39 ITE0005-05RE1 10E1265
2Methoxychlor 84 ITE0005-25RE1 10E1265
2Methoxychlor 84 ITE0005-45RE1 10E1265
2Methoxychlor 84 ITE0005-60RE1 10E1265

Footnotes:

The calibration demonstrated a high bias for this compound.  Samples were flagged to indicate a possible high bias in the result 

for this compound.   

The calibration demonstrated a low bias for this compound.  Samples were flagged to indicate a possible low bias in the result 

for this compound.

1

2
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DATA QUALIFIERS AND DEFINITIONS

a Spiked analyte recovery is outside stated control limits.

C-1 Calibration Verification recovery was above the method control limit for this analyte, however the average % 

difference for all analytes met method criteria.  See Calibration Summary form.

C-2 Calibration Verification recovery was below the method control limit for this analyte, however the average % 

difference for all analytes met method criteria.  See Calibration Summary form.

C-7 Calibration Verification recovery was below the method control limit due to matrix interference carried over from 

analytical samples.  The matrix interference was confirmed by reanalysis with the same result.

DIL The concentration is estimated or not reported due to dilution or the presence of interfering analytes.

HFT The holding time for this test is immediate.  It was analyzed in the laboratory as soon as possible after receipt.

M2 The MS and/or MSD were below the acceptance limits due to sample matrix interference.  See Blank Spike (LCS).

M-3 Results exceeded the linear range in the MS/MSD and therefore are not available for reporting.  The batch was 

accepted based on acceptable recovery in the Blank Spike (LCS).

MHA Due to high levels of analyte in the sample, the MS/MSD calculation does not provide useful spike recovery 

information. See Blank Spike (LCS).

NC The recovery and/or RPD were not calculated.

p Relative percent difference (RPD) is outside stated control limits.

ZX Due to sample matrix effects, the surrogate recovery was outside the acceptance limits.

Relative Percent DifferenceRPD

Analyte NOT DETECTED at or above the reporting limit or MDL, if MDL is specified.ND

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 80 of 81>
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Diaz Yourman
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Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

05/01/10Report Number:

Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

Certification Summary

Method Matrix Nelac California

TestAmerica Irvine

XWater XEPA 3510C/8081A

XSoil XEPA 3545/8081A

XSoil XEPA 6010B

XWater XEPA 6010B

XWater XEPA 7470A

XSoil XEPA 7471A

XWater XEPA 9040B

XSoil XEPA 9045C

XSoil XSTLC-Met

Nevada and NELAP provide analyte specific accreditations.  Analyte specific information for TestAmerica may be obtained by contacting 

the laboratory or visiting our website at www.testamericainc.com

Subcontracted Laboratories

TestAmerica Pittsburgh  

301 Alpha Drive - Pittsburgh, PA 15238

Method Performed: 2540G_0126259
Samples: ITE0005-05, ITE0005-25, ITE0005-45

Method Performed: SW846 8141A
Samples: ITE0005-05, ITE0005-25, ITE0005-45, ITE0005-60, ITE0005-62

Method Performed: SW846 8151A
Samples: ITE0005-05, ITE0005-05RE1, ITE0005-25, ITE0005-25RE1, ITE0005-45, ITE0005-45RE1, 

ITE0005-60, ITE0005-60RE1, ITE0005-62

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 81 of 81>
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LABORATORY REPORT

Prepared For: Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention: Gary Gilbert Sampled: 

    Received: 

Issued: 

04/30/10

05/01/10

06/03/10 09:45

The results listed within this Laboratory Report pertain only to the samples tested in the laboratory.  The analyses contained in this report 

were performed in accordance with the applicable certifications as noted.  All soil samples are reported on a wet weight basis unless 

otherwise noted in the report.  This Laboratory Report is confidential and is intended for the sole use of TestAmerica and its client. This 

report shall not be reproduced, except in full, without written permission from TestAmerica.  The Chain(s) of Custody, 12 pages, are 

included and are an integral part of this report.  

This entire report was reviewed and approved for release.

Project: 2009-010.01

SCRRA Empire Grade Separation

NELAP #01108CA  California ELAP#2706  CSDLAC #10256  AZ #AZ0671  NV #CA01531

SAMPLE CROSS REFERENCE

SUBCONTRACTED: Refer to the last page for specific subcontract laboratory information included in this report.

This is partial report. Only Lead (Total and STLC) results for samples ITE0005-26; ITE-0005-38 and 

ITE0005-46, re-runs requested on May 26, 2010 were reported under this cover.

ADDITIONAL

INFORMATION:

MATRIXCLIENT IDLABORATORY ID

ITE0005-26 DYB10-06 @ 0' (4:24) Soil

ITE0005-38 DYB10-08 @ 2' Soil

ITE0005-46 DYB10-10 @ 0' (12:58) Soil

Reviewed By:

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

<Page 1 of 8>
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Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

05/01/10Report Number:

Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

 

Analyte Method

Date 

Extracted

Date

Analyzed

Dilution 

Factor

METALS

Data

QualifiersBatch

Reporting

Limit

Sample

Result

Sample ID: ITE0005-26 (DYB10-06 @ 0' (4:24) - Soil)

Reporting Units:  mg/kg

Lead 5/25/20105/25/201010E3320 2.0 0.995EPA 6010B 81

Sample ID: ITE0005-38 (DYB10-08 @ 2' - Soil)

Reporting Units:  mg/kg

Lead 5/11/20105/10/201010E1103 2.0 0.98EPA 6010B 72

Sample ID: ITE0005-38RE1 (DYB10-08 @ 2' - Soil)

Reporting Units:  mg/kg

Lead 5/25/20105/25/201010E3320 2.0 0.985EPA 6010B 70

Sample ID: ITE0005-46 (DYB10-10 @ 0' (12:58) - Soil)

Reporting Units:  mg/kg

Lead 5/25/20105/25/201010E3320 2.0 0.985EPA 6010B 75

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 2 of 8>
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Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

05/01/10Report Number:

Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

 

Analyte

Date 

Extracted

Date

Analyzed

Dilution 

Factor

STLC METALS

Data

QualifiersBatch

Reporting

Limit

Sample

ResultMethod

STLC

Limit

Sample ID: ITE0005-26 (DYB10-06 @ 0' (4:24) - Soil)

Reporting Units:  mg/l

Lead 5/19/20105/19/201010E2447 0.10 5.03.6EPA 6010B 1

Sample ID: ITE0005-26RE1 (DYB10-06 @ 0' (4:24) - Soil)

Reporting Units:  mg/l

Lead 5/28/20105/28/201010E3737 0.10 5.04.1EPA 6010B 1

Sample ID: ITE0005-38 (DYB10-08 @ 2' - Soil)

Reporting Units:  mg/l

Lead 5/19/20105/19/201010E2447 0.10 5.05.9EPA 6010B 1

Sample ID: ITE0005-38RE1 (DYB10-08 @ 2' - Soil)

Reporting Units:  mg/l

Lead 5/28/20105/28/201010E3737 0.10 5.04.8EPA 6010B 1

Sample ID: ITE0005-46 (DYB10-10 @ 0' (12:58) - Soil)

Reporting Units:  mg/l

Lead 5/19/20105/19/201010E2447 0.10 5.02.8EPA 6010B 1

Sample ID: ITE0005-46RE1 (DYB10-10 @ 0' (12:58) - Soil)

Reporting Units:  mg/l

Lead 5/28/20105/28/201010E3737 0.10 5.03.1EPA 6010B 1

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 3 of 8>
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Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

05/01/10Report Number:

Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

 

Analyte Method

Extraction 

Start Date

Extraction 

End Date

WASTE EXTRACTION TEST (STLC) - Metals/Inorganics

Data

QualifiersBatch

Sample ID: ITE0005-26 (DYB10-06 @ 0' (4:24) - Soil)
5/17/20105/15/2010STLC-MetExtraction 10E1973

Sample ID: ITE0005-26RE1 (DYB10-06 @ 0' (4:24) - Soil)
5/27/20105/25/2010STLC-MetExtraction 10E3339

Sample ID: ITE0005-38 (DYB10-08 @ 2' - Soil)
5/17/20105/15/2010STLC-MetExtraction 10E1973

Sample ID: ITE0005-38RE1 (DYB10-08 @ 2' - Soil)
5/27/20105/25/2010STLC-MetExtraction 10E3339

Sample ID: ITE0005-46 (DYB10-10 @ 0' (12:58) - Soil)
5/17/20105/15/2010STLC-MetExtraction 10E1973

Sample ID: ITE0005-46RE1 (DYB10-10 @ 0' (12:58) - Soil)
5/27/20105/25/2010STLC-MetExtraction 10E3339

POTENTIAL STLC  / TCLP / TTLC LIMITS EXCEEDANCE

Analyte

Sample

ResultUnits

STLC

Max. Limit

TTLC

Max. Limit

TCLP

Max. Limit

mg/L (ppm) mg/Kg (ppm) mg/L (ppm)

ITE0005-26 (DYB10-06 @ 0' (4:24) - Soil)

Lead mg/kg 81 5.0 1000 5.0
Note:  STLC limits in bold signify the result exceeds 10 x STLC limit.  TCLP limits in bold signify the result exceeds 20 x TCLP limit.

ITE0005-38 (DYB10-08 @ 2' - Soil)

Lead mg/kg 72 5.0 1000 5.0
Note:  STLC limits in bold signify the result exceeds 10 x STLC limit.  TCLP limits in bold signify the result exceeds 20 x TCLP limit.

ITE0005-38RE1 (DYB10-08 @ 2' - Soil)

Lead mg/kg 70 5.0 1000 5.0
Note:  STLC limits in bold signify the result exceeds 10 x STLC limit.  TCLP limits in bold signify the result exceeds 20 x TCLP limit.

ITE0005-46 (DYB10-10 @ 0' (12:58) - Soil)

Lead mg/kg 75 5.0 1000 5.0
Note:  STLC limits in bold signify the result exceeds 10 x STLC limit.  TCLP limits in bold signify the result exceeds 20 x TCLP limit.

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 4 of 8>
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Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

05/01/10Report Number:

Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

METALS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 10E1103  Extracted: 05/10/10 

Blank Analyzed: 05/11/2010 (10E1103-BLK1) 

Lead mg/kg2.0ND

LCS Analyzed: 05/11/2010 (10E1103-BS1) 

Lead 49.3 80-120mg/kg2.047.2 96

Matrix Spike Analyzed: 05/11/2010 (10E1103-MS1) Source: ITE0005-19

Lead 49.8 75-125mg/kg2.044.4 1.10 87

Matrix Spike Dup Analyzed: 05/11/2010 (10E1103-MSD1) Source: ITE0005-19

Lead 49.8 75-125mg/kg2.042.8 1.10 84 4 20

Batch: 10E3320  Extracted: 05/25/10 

Blank Analyzed: 05/25/2010 (10E3320-BLK1) 

Lead mg/kg2.0ND

LCS Analyzed: 05/25/2010 (10E3320-BS1) 

Lead 50.0 80-120mg/kg2.047.9 96

Matrix Spike Analyzed: 05/25/2010 (10E3320-MS1) Source: ITE1895-01

Lead 49.8 75-125mg/kg2.050.1 4.20 92

Matrix Spike Dup Analyzed: 05/25/2010 (10E3320-MSD1) Source: ITE1895-01

Lead 49.5 75-125mg/kg2.049.8 4.20 92 0.5 20

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 5 of 8>
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Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

05/01/10Report Number:

Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

STLC METALS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 10E2447  Extracted: 05/19/10 

Blank Analyzed: 05/19/2010 (10E2447-BLK1) 

Lead mg/l0.10ND

LCS Analyzed: 05/19/2010 (10E2447-BS1) 

Lead 20.0 80-120mg/l0.1021.4 107

Matrix Spike Analyzed: 05/19/2010 (10E2447-MS1) Source: ITE0005-26

Lead 20.0 75-125mg/l0.1024.5 3.60 104

Matrix Spike Dup Analyzed: 05/19/2010 (10E2447-MSD1) Source: ITE0005-26

Lead 20.0 75-125mg/l0.1023.9 3.60 102 2 20

Batch: 10E3737  Extracted: 05/28/10 

Blank Analyzed: 05/28/2010 (10E3737-BLK1) 

Lead mg/l0.10ND

LCS Analyzed: 05/28/2010 (10E3737-BS1) 

Lead 20.0 80-120mg/l0.1020.0 100

Matrix Spike Analyzed: 05/28/2010 (10E3737-MS1) Source: ITE2233-01

Lead 20.0 75-125mg/l0.1028.5 8.72 99

Matrix Spike Dup Analyzed: 05/28/2010 (10E3737-MSD1) Source: ITE2233-01

Lead 20.0 75-125mg/l0.1027.8 8.72 95 2 20

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 6 of 8>
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Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

05/01/10Report Number:

Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

DATA QUALIFIERS AND DEFINITIONS

Relative Percent DifferenceRPD

Analyte NOT DETECTED at or above the reporting limit or MDL, if MDL is specified.ND

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 7 of 8>
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Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

05/01/10Report Number:

Project ID:

ITE0005

2009-010.01

SCRRA Empire Grade Separation

Certification Summary

Method Matrix Nelac California

TestAmerica Irvine

XSoil XEPA 6010B

XSoil XSTLC-Met

Nevada and NELAP provide analyte specific accreditations.  Analyte specific information for TestAmerica may be obtained by contacting 

the laboratory or visiting our website at www.testamericainc.com

Project Manager

TestAmerica Irvine

ITE0005

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 8 of 8>
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LABORATORY REPORT

Prepared For: Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention: Gary Gilbert Sampled: 

    Received: 

Issued: 

04/30/10

06/14/10

06/17/10 12:30

The results listed within this Laboratory Report pertain only to the samples tested in the laboratory.  The analyses contained in this report 

were performed in accordance with the applicable certifications as noted.  All soil samples are reported on a wet weight basis unless 

otherwise noted in the report.  This Laboratory Report is confidential and is intended for the sole use of TestAmerica and its client. This 

report shall not be reproduced, except in full, without written permission from TestAmerica.  The Chain of Custody, 1 page, is included and 

is an integral part of this report.  

This entire report was reviewed and approved for release.

Project: 2009-010.01

SCRRA Empire Grade Separation

NELAP #01108CA  California ELAP#2706  CSDLAC #10256  AZ #AZ0671  NV #CA01531

SAMPLE CROSS REFERENCE

This is partial report. Only Lead-TCLP result for the test requested on 6/14/10 was reported under this cover
ADDITIONAL

INFORMATION:

MATRIXCLIENT IDLABORATORY ID

ITF1282-01 DYB10-08 @ 2' Soil

Reviewed By:

Project Manager

TestAmerica Irvine

ITF1282

Lena Davidkova

<Page 1 of 6>
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Diaz Yourman
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Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

06/14/10Report Number:

Project ID:

ITF1282

2009-010.01

SCRRA Empire Grade Separation

 

Analyte

Date 

Extracted

Date

Analyzed

Dilution 

Factor

TCLP METALS

Data

QualifiersBatch

Reporting

Limit

Sample

Result

TCLP

LimitMethod

Sample ID: ITF1282-01 (DYB10-08 @ 2' - Soil)

Reporting Units:  mg/l

6/16/20106/15/2010Lead 10F1894 0.10 NDEPA 6010B 5.01

Project Manager

TestAmerica Irvine

ITF1282

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 2 of 6>
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Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

06/14/10Report Number:

Project ID:

ITF1282

2009-010.01

SCRRA Empire Grade Separation

 

Analyte Method

Extraction 

Start Date

Extraction 

End Date

TCLP EXTRACTION - Metals

Data

QualifiersBatch

Sample ID: ITF1282-01 (DYB10-08 @ 2' - Soil)
6/15/20106/14/2010EPA 1311-MetExtraction 10F1807

Project Manager

TestAmerica Irvine

ITF1282

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 3 of 6>
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Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

06/14/10Report Number:

Project ID:

ITF1282

2009-010.01

SCRRA Empire Grade Separation

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Analyte

TCLP METALS

 METHOD BLANK/QC DATA 

Data

Qualifiers

Batch: 10F1894  Extracted: 06/15/10 

Blank Analyzed: 06/16/2010 (10F1894-BLK1) 

Lead mg/l0.10ND

LCS Analyzed: 06/16/2010 (10F1894-BS1) 

Lead 2.00 80-120mg/l0.101.98 99

Matrix Spike Analyzed: 06/16/2010 (10F1894-MS1) Source: ITF0031-01

Lead 2.00 75-125mg/l0.101.93 ND 96

Project Manager

TestAmerica Irvine

ITF1282

Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 4 of 6>
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Diaz Yourman

1616 East 17th Street

Santa Ana, CA 92705-8509

Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

06/14/10Report Number:

Project ID:

ITF1282

2009-010.01

SCRRA Empire Grade Separation

DATA QUALIFIERS AND DEFINITIONS

Relative Percent DifferenceRPD

Analyte NOT DETECTED at or above the reporting limit or MDL, if MDL is specified.ND
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Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 5 of 6>



17461 Derian Avenue. Suite 100,  Irvine, CA  92614 (949) 261-1022  Fax:(949) 260-3297

Diaz Yourman
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Attention:  Gary Gilbert

Sampled:

Received:

04/30/10

06/14/10Report Number:

Project ID:

ITF1282

2009-010.01

SCRRA Empire Grade Separation

Certification Summary

Method Matrix Nelac California

TestAmerica Irvine

XSoil XEPA 1311-Met

XSoil XEPA 6010B

Nevada and NELAP provide analyte specific accreditations.  Analyte specific information for TestAmerica may be obtained by contacting 

the laboratory or visiting our website at www.testamericainc.com

Project Manager
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Lena Davidkova

The results pertain only to the samples tested in the laboratory.  This report shall not be reproduced, 

except in full, without written permission from TestAmerica. <Page 6 of 6>
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APPENDIX D 
STATISTICAL CALCULATIONS 

 

 

 



Project No. 2009-010.01
Date 5/14/2010
Computed By DD
Checked By GG

Calculations (Total Lead)

Reverse x x2

Transformed  Transformation B10-1@0' 5.4 29.16 0.057 0.057 0.0033
Maximum TTLC 94 B10-1@1' 1 1 0.011 0.011 0.0001

B10-1@2' 1 1 0.011 0.011 0.0001
Number of samples (n) 48 48 B10-1@5' 9.1 82.81 0.097 0.097 0.0094
Mean 14 0.171 B10-2@0' 5.6 31.36 0.060 0.060 0.0036

B10-2@1' 2.6 6.76 0.028 0.028 0.0008
Standard deviation (s) B10-2@2' 1 1 0.011 0.011 0.0001
s2 (Variance) 494 0.104 B10-2@5' 1 1 0.011 0.011 0.0001
s 0.322 B10-3@0' 2.4 5.76 0.026 0.026 0.0007
s/(n)0.5

0.046 B10-3@1' 2 4 0.021 0.021 0.0005
B10-3@2' 3 9 0.032 0.032 0.0010

Appropriate number of samples (ni) B10-3@5' 1 1 0.011 0.011 0.0001
 = RT-mean 986 B10-4@0' 25 625 0.266 0.269 0.0725
ni = t2

10*s2/2 0.001 B10-4@1' 2.1 4.41 0.022 0.022 0.0005
B10-4@2' 1 1 0.011 0.011 0.0001

Confidence interval (CI) B10-4@5' 1 1 0.011 0.011 0.0001
B10-5@0' 34 1156 0.362 0.370 0.1370

t  for 95% 1.678 B10-5@1' 27 729 0.287 0.291 0.0849
Upper CI for 95% 0.249 23 B10-5@2' 37 1369 0.394 0.405 0.1637

B10-5@5' 24 576 0.255 0.258 0.0667
Because the mean is less than the variance, use arcsine B10-6@0' 92 8464 0.979 1.364 1.8609
transformation per EPA SW-846 chapter 9. B10-6@1' 14 196 0.149 0.149 0.0223

B10-6@2' 3 9 0.032 0.032 0.0010
B10-6@5' 1 1 0.011 0.011 0.0001
B10-7@0' 7.4 54.76 0.079 0.079 0.0062
B10-7@1' 27 729 0.287 0.291 0.0849
B10-7@2' 1 1 0.011 0.011 0.0001
B10-7@5' 2 4 0.021 0.021 0.0005
B10-8@0' 29 841 0.309 0.314 0.0984
B10-8@1' 9.6 92.16 0.102 0.102 0.0105
B10-8@2' 72 5184 0.766 0.873 0.7613
B10-8@5' 1 1 0.011 0.011 0.0001
B10-9@0' 5.5 30.25 0.059 0.059 0.0034
B10-9@1' 1 1 0.011 0.011 0.0001
B10-9@2' 2.4 5.76 0.026 0.026 0.0007
B10-9@5' 1 1 0.011 0.011 0.0001
B10-10@0' 94 8836 1.000 1.571 2.4674
B10-10@1' 52 2704 0.553 0.586 0.3436
B10-10@2' 3.5 12.25 0.037 0.037 0.0014
B10-10@5' 1 1 0.011 0.011 0.0001
B10-11@0' 14 196 0.149 0.149 0.0223
B10-11@1' 12 144 0.128 0.128 0.0164
B10-11@2' 3.3 10.89 0.035 0.035 0.0012
B10-11@5' 2.9 8.41 0.031 0.031 0.0010
B10-12@0' 13 169 0.138 0.139 0.0192
B10-12@1' 3.4 11.56 0.036 0.036 0.0013
B10-12@2' 8.1 65.61 0.086 0.086 0.0074
B10-12@5' 2.6 6.76 0.028 0.028 0.0008

664.9 32415.67 8.211 6.2779

Arcsine Transformation
Sample no.

x = Total Lead 
(mg/kg) x2

Total Lead 
Percent of 
Maximum

K:\datafls\PROJECTS\2009\2009-010.01\Environmental\Calcs\ADL Statistical Analysis.xls

Derek
Stamp

Derek
Stamp

Owner
Text Box
PLATEB1



Computed By

Calculations (Total Lead)

B-6 @ 0' 4.1 16.81 81 6561.00 332
STLC TTLC B-8 @ 2' 4.9 24.01 70 4900 343

B-10 @ 0' 3.1 9.61 75 5625 233
Number of samples (n) 3 0 0 0 0 0 0
Mean 4 75 0 0 0 0 0 0

0 0 0 0 0 0

Standard deviation (s) 0 0 0 0 0 0

s2 (Variance) 1 30 0 0 0 0 0 0

s 1 6 0 0 0 0 0 0

0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

0 0 0 0 0 0

Correlation Coefficient 0 0 0 0 0 0
0 0 0 0 0 0

r 0.91 0 0 0 0 0 0

0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

Total 12.1 50.43 226 17086 907.6
Average 4.0 75.000 303

X*YSample no.
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Lead (mg/L) X2
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(mg/kg)
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Y2
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1.0 INTRODUCTION 
 

This report presents the results of the geotechnical investigation performed by DiazYourman & 

Associates (DYA) for the proposed Southern California Regional Rail Authority (SCRRA) 

Empire Avenue and Buena Vista Grade Separation (Project) in Burbank, California.  This work 

was authorized by AECOM with a contract agreement dated March 17, 2009. 

 

1.1 PROJECT DESCRIPTION 
 

1.1.1 Background 
 

The proposed Project will consist of two grade separation structures (Empire Avenue and 

Buena Vista Street) and retaining walls to relocate the existing Metrolink service west of its 

current location to accommodate the proposed widening of Interstate (I) 5 by Caltrans.  The 

restrained embankment will be approximately 25 feet high.  The current San Fernando Road 

undercrossing will be filled and abandoned.  A temporary structure will be built at the San 

Fernando Road intersection with the SCRRA railroad tracks to accommodate a temporary 

railroad shoofly track during construction of the Project.  An excavation approximately 25 feet 

deep will be performed at Empire Avenue for the proposed extension under I-5.  The proposed 

structures will be located in the SCRRA right-of-way (ROW) on the west side of I-5 between 

Burbank Boulevard and California Street as shown on the Vicinity Map, Figure 1, and the Site 

Plans, Figure 2 through Figure 4.   

 

1.1.2 Existing Facilities 
 

The current SCRRA railroad has two tracks between Burbank Boulevard and Buena Vista 

Street and narrows to one track near the intersection with Buena Vista Street, and continues as 

a single track to the northern limits of the Project.  Two streets (San Fernando Boulevard and 

Buena Vista Street) cross the SCRRA railroad tracks within the Project limits.  The SCRRA 

railroad crosses over San Fernando Boulevard on a structure and crosses Buena Vista Street at 

grade.  The ground surface slopes gently to the north.  The ground surface elevation in the 

Project area ranges from 590 to 700 feet above mean sea level (MSL).   

 

I-5 was located east of the Project.  Commercial and industrial facilities were located west of the 

Project including a sound studio located near the proposed Empire Avenue bridge. 
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Figure 1 - VICINITY MAP 

 

1.1.3 Proposed Improvements 
 

The proposed grade separations at Empire Avenue (underpass) and Buena Vista Street 

(underpass) will consist of two-span bridges approximately 240 and 160 feet long, respectively.  

Empire Avenue will be constructed below the existing grade as part of the Caltrans I-5 widening 

project, and the proposed SCRRA bridge will be approximately 10 feet above the existing grade.  

Buena Vista Street will remain at the existing grade and the proposed SCRRA overhead bridge 

will be approximately 20 feet above.   

 

The proposed railroad retaining wall structures will be approximately 16,000 feet long and up to 

25 feet high.  The retaining walls will be interrupted by the two proposed bridge structures at 

Empire Avenue and Buena Vista Street.  The retaining walls will consist of mechanically 

stabilized earth (MSE), Caltrans Type 1 and Caltrans Type 6 walls.  

 

The existing crossing at San Fernando Road will be abandoned and filled as part of this Project. 
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Figure 2 - SITE PLAN A   
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1.2 PURPOSE AND SCOPE 
 

The purpose of DYA's investigation was to provide geotechnical input for the design of the 

proposed Project.  The scope of our services consisted of the following tasks: 

 

 Reviewing data. 

 Conducting a limited field investigation. 

 Performing engineering analyses to develop conclusions and recommendations 

regarding the following: 

− American Railroad Engineering Maintenance-of-Way Association (AREMA) seismic 

design criteria 

− Site preparation and grading 

− Foundation type and allowable bearing capacity 

− Estimated total and differential foundation settlements 

− Retaining wall type 

− Resistance to lateral loads 

− Vertical and lateral earth pressures 

− Corrosion potential 

 Preparing this report. 
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2.0 DATA REVIEW, FIELD INVESTIGATION, AND LABORATORY TESTING 
 

2.1 DATA REVIEW 
 

The following information was provided by Caltrans and AECOM: 

 

 Conceptual plans for the subject project prepared by JL Patterson dated May 10, 2008. 

 Draft plans prepared by Caltrans for the proposed widening of the I-5 dated 

December 14, 2004, and November 5, 2007. 

 Field logs for 62 borings and cone penetration tests (CPT) performed by Caltrans or 

URS for the proposed widening of I-5 adjacent to the existing SCRRA ROW.  The boring 

and CPT locations are shown on Figure 2 through Figure 4. 

 Caltrans Foundation Recommendations for Victory Place Grade Separation (Caltrans, 

2006a), Buena Vista-Winona Undercrossing Widening (Caltrans, 2006b), Buena Vista 

UP New Bridge (Caltrans, 2006c), and Empire Avenue Undercrossing (Caltrans, 2008). 

 

A list of the documents reviewed is presented in the bibliography (Section 7).  DYA prepared a 

Technical Memo on May 15, 2009, summarizing the review of data provided; relevant available 

subsurface information is included in DYA’s Technical Memo. 

 

2.2 FIELD INVESTIGATION 
 

DYA’s investigation was planned to supplement the existing data.  A geologic reconnaissance 

was performed on July 22, 2009; a geophysical survey was performed by our specialty 

subcontractor Southwest Geophysics, Inc. on July 13, 2009, to evaluate potential conflicts with 

utilities at DYA’s field investigation locations. 

 

The supplemental subsurface investigation, conducted on July 22, 2009, consisted of advancing 

four CPTs.  The CPTs were located near the proposed location of each grade separation 

(Empire Avenue, San Fernando Road, and Buena Vista Street) to provide data for the 

foundation design; the CPT locations are shown on the Site Plans, Figure 2 through Figure 4.  

The CPTs had a planned depth of 120 feet.  All four CPTs encountered refusal at depths 

between 35 and 73 feet.  The purpose of the CPTs was to confirm that the soil encountered in 
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the Caltrans borings was consistent with the soils within the SCRRA ROW.  Details of the field 

investigation are presented in Appendix A. 
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3.0 SITE CONDITIONS 
 

3.1 GEOLOGY AND FAULTING 
 

The Project is located in the San Fernando Valley (Valley), which is an east-trending structural 

depression filled with alluvial sedimentary units derived from the adjacent uplands that form the 

eastern Transverse Ranges provinces.  The Valley is of low topographic relief and slopes gently 

downward toward the Los Angeles River.  An alluvial fan blankets most of the Burbank 

Quadrangle.  The natural sediments along the Project corridor are primarily composed of sand 

and silty sand with some gravel (California Geological Survey [CGS], 1998).  The topography 

has been modified by urbanization; fill underlies many buildings, streets, and highways 

throughout the area.  The thickness of Holocene alluvial sediments at the Project site is 

estimated to be approximately 900 feet, below which Tertiary-age bedrock units of consolidated 

sedimentary rocks are likely to occur (California Department of Water Resources [DWR], 2004).   

 

The Project site is located in the northern Peninsular Ranges Province of Southern California, 

which is a seismically active area (CGS, 1998).  Major active and potentially active faults in the 

vicinity of the Project site include the Verdugo, Hollywood, and Sierra Madre faults.  Other active 

faults within the region include the Raymond fault and the Elysian Park and Santa Monica thrust 

faults.  The nearest known potentially active or active fault is the Verdugo fault, which is located 

approximately 1 mile northeast of the Project site.  The characteristics of nearby faults are 

summarized in Table 1. 
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Table 1 - MAJOR FAULT CHARACTERIZATION IN THE PROJECT VICINITY 

FAULT 
APPROXIMATE 

DISTANCE1 
(km) 

TYPE OF 
FAULT 

MAXIMUM 
EARTQUAKE 
MAGNITUDE 

(Mw) 
Verdugo 1.8 Reverse 6.9 

Hollywood 8.6 Strike Slip 6.8 

Sierra Madre 8.7 Reverse 7.3 

Sierra Madre-San Fernando 9.2 Reverse 6.7 

Upper Elysian Park 9.8 Reverse 6.8 

Raymond 12 Strike Slip 6.9 

Northridge 13 Reverse 7.1 

Puente Hills blind thrust 14 Reverse 7.2 

San Gabriel 15 Strike Slip 7.2 

Santa Monica 16 Strike Slip 6.7 

Newport-Inglewood 17 Strike Slip 7.2 

Santa Susana 21 Reverse 6.8 

Malibu Coast 26 Strike Slip 6.8 

Clamshell-Sawpit 27 Reverse 6.9 

Holser 31 Reverse 6.9 

Simi-Santa Rosa 35 Strike Slip 7 

Palos Verdes 35 Strike Slip 7.4 

Whittier 37 Strike Slip 7.2 

Anacapa-Dume 40 Reverse 7.6 

Oak Ridge-onshore 42 Reverse 7.1 

San Jose 44 Strike Slip 6.8 

San Andreas - 1857 (model 1) 45 Strike Slip 8.1 

San Andreas - 1857 (model 2) 45 Strike Slip 8.1 

San Andreas - Mojave (model 1) 45 Strike Slip 7.6 

San Andreas - Mojave (model 2) 45 Strike Slip 7.7 

San Andreas - All southern segments (model 1) 45 Strike Slip 8.4 

San Cayetano 48 Reverse 7 
Notes: 

1. Fault characterization based on CGS database (Cao et al., 2003) compiled by the computer program 
EZFRISK (Risk Engineering Inc., 2009).  Distance, which is defined as the closest distance to rupture 
surface, was computed using the EZFRISK program with the next generation attenuation relationships by 
Abrahmson and Silva (2008), Boore and Atkinson (2008), Campbell and Bozorgnia (2008), Chiou and 
Youngs (2008). 

 km = kilometers. 

 

3.2 SUBSURFACE CONDITIONS 
 

The subsurface sections along the proposed Project alignment are presented on Figure 5 

through Figure 12 and are based on the information provided in DYA’s Technical Memo (DYA, 

2009).  The locations of the subsurface sections are shown on Figure 2 through Figure 4.  The 

Project site subsurface conditions were characterized by an idealized profile that consisted of 

silty sands, interbedded with sands and gravels (Unified Soil Classification System [USCS]: SM, 

SP-SM, SW, GP and GW).  At isolated locations, layers of silt and clay (USCS: ML and CL) 
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ranging in thickness from 4 to 24 feet were encountered in the Caltrans borings.  The 

geotechnical parameters of the idealized soil profile at the three major structures (Empire 

Avenue Grade Separation, San Fernando Boulevard Temporary Structure, Buena Vista Street 

Underpass) and the MSE walls are presented in Table 2 through Table 5, respectively. 
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NOTES:   See Plate A1 for material graphics description.
Symbol to left of graphic column is based on ASTM D2487 and D2488.
Number to right of graphic column is equivalent uncorrected SPT blow count per foot.
Subsurface strata are approximate and will vary from that shown.
TSF = Tons per square foot
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Symbol to left of graphic column is based on ASTM D2487 and D2488.
Number to right of graphic column is equivalent uncorrected SPT blow count per foot.
Subsurface strata are approximate and will vary from that shown.
TSF = Tons per square foot
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Subsurface strata are approximate and will vary from that shown.
TSF = Tons per square foot
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Table 2 - IDEALIZED PROFILE FOR EMPIRE AVENUE GRADE SEPARATION 

SOIL TYPE ELEVATION 
(feet, MSL) 

DEPTH  
(feet) 

AVERAGE SPT 
N-VALUE 

TOTAL UNIT 
WEIGHT 

(pcf) 
Friction Angle 

(degrees) 

SM/SP-SM 630 to 620 0 to 10 6 105 30 
SM/GW /SP 620 to 570 10 to 60 24 110 33 
SM/GW /SP 570 to 515 60 to 115 80 130 38 

Notes: 
1. Field uncorrected standard penetration test (SPT) blow counts. 
 Simplified soil types. 
 MSL = mean sea level. 
 pcf = pounds per cubic foot. 
 psf = pounds per square foot. 

 

Table 3 - IDEALIZED PROFILE FOR SAN FERNANDO BOULEVARD TEMPORARY 
STRUCTURE  

SOIL TYPE ELEVATION 
(feet, MSL) 

DEPTH  
(feet) 

AVERAGE SPT 
N-VALUE 

TOTAL UNIT 
WEIGHT 

(pcf) 
Friction Angle 

(degrees) 

SM-SW/SP-SM 635 to 610 0 to 25 23 105 32 
SP-SM 610 to 590 25 to 45 33 120 35 

SP-SM/GW-GP 590 to 570 45 to 65 50 130 38 
Notes: 

1. Field uncorrected standard penetration test (SPT) blow counts. 
 Simplified soil types. 
 MSL = mean sea level. 
 pcf = pounds per cubic foot. 
 psf = pounds per square foot. 

 

Table 4 - IDEALIZED PROFILE FOR BUENA VISTA STREET UNDERPASS 

SOIL TYPE ELEVATION 
(feet, MSL) 

DEPTH  
(feet) 

AVERAGE SPT 
N-VALUE 

TOTAL UNIT 
WEIGHT 

(pcf) 
Friction Angle 

(degrees) 

SP-SM-SW 665 to 610 0 to 55 28 115 34 
GW-ML 610 to 570 55 to 110 77 130 38 

Notes: 
1. Field uncorrected standard penetration test (SPT) blow counts. 
 Simplified soil types. 
 MSL = mean sea level. 
 pcf = pounds per cubic foot. 
 psf = pounds per square foot. 

 

Table 5 - IDEALIZED PROFILE FOR RAILROAD WALLS  

SOIL TYPE DEPTH  
(feet) 

N-VALUE 
AVERAGE SPT  

TOTAL UNIT 
WEIGHT 

(pcf) 
Friction Angle 

(degrees) 

SM 0 to 40 18 115 32 
SM 40 to 60 35 120 36 

SM/GW/SP-SM 60 to 110 48 130 38 
Notes: 

1. Field uncorrected standard penetration test (SPT) blow counts. 
 Simplified soil types. 
 pcf = pounds per cubic foot. 
 psf = pounds per square foot. 
 Elevations not provided because they vary along the wall alignment. 
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3.3 GROUNDWATER 
 

Groundwater was not encountered in the Caltrans borings that ranged from 26 to 181 feet deep.  

Historical groundwater levels ranged from 80 feet below the ground surface (bgs; elevation 

615 feet MSL) at the northwestern edge of the Project site to 20 feet bgs (elevation 555 feet 

MSL) at the southeastern edge of the Project site (CGS, 1998).  A Caltrans foundation report for 

the Victory Place Separation (Caltrans, 2006) identified site-specific groundwater 

measurements taken near the proposed Project that indicate groundwater levels historically 

below 100 feet bgs (elevation 525 feet MSL).  Therefore, the design groundwater elevation was 

assumed to range from elevation 620 feet MSL (80 feet bgs) at the northern end of the Project 

site to approximately elevation 500 feet MSL (100 feet bgs) at the southern end of the Project 

site.    
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4.0 CONCLUSIONS AND RECOMMENDATIONS 
 

The proposed permanent bridges at Empire Avenue and Buena Vista Street can be founded on 

piles.  There is a sound studio located near the proposed bridge at Empire Avenue.  Using 

driven piles could cause noise and vibrations and this could have an impact on the studio.  

Therefore, driven piles are not allowed by SCRRA at the proposed Empire Avenue grade 

separation; cast-in-drilled-hole (CIDH) piles are planned for this location.  The structural design 

team decided to evaluate both driven and CIDH piles for the proposed Buena Vista Street 

Underpass.  The temporary bridge at San Fernando Boulevard, MSE retaining walls, and 

Caltrans Type 6 retaining walls can be supported on shallow foundations.  Retaining walls 

similar to Caltrans Type 1 retaining walls will be constructed as part of the Empire Avenue 

Grade Separation and will be supported on CIDH piles.  The proposed Buena Vista Street 

bridge was originally designed with CIDH piles, but based on discussions with the project team, 

driven piles were chosen as the preferred foundation for this structure.  The primary 

geotechnical considerations for proposed foundations include the potential of caving of the 

CIDH pile holes and excavations during construction.   

 

4.1 SEISMIC HAZARDS 
 

4.1.1 Surface Rupture 
 

The potential for ground surface rupture was considered low because no known active faults 

were mapped on the site.  However, ground rupture or cracking can occur due to earthquakes 

at locations where faults have not been mapped. 

 

4.1.2 Design Earthquake and Ground Acceleration 
 

The proposed railroad bridge structures should be designed using a probabilistic approach in 

accordance with AREMA guidelines that specify three ground motion levels (serviceability, 

ultimate, and survivability).  The return periods of the ground motions corresponding to the three 

levels are determined based on structure importance classification factors (e.g., structure type, 

importance, replacement value) as evaluated by the structural engineer.  A probabilistic seismic 

hazard evaluation was performed for the proposed site using the computer program EZFRISK, 

Version 7.30 (Risk Engineering, 2009).  The relationship between the horizontal acceleration 
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coefficient and return period for the proposed site is presented on Figure 13.  For design of 

structures using AREMA guidelines, the peak ground accelerations for 95-, 373-, and 1,980-

year return periods are 0.19g, 0.38g, and 0.68g, respectively.  

 

4.1.3 Design Acceleration Spectra 
 

The return periods for the three-level ground motion design should be established by the 

structural engineer in consultation with SCRRA.  The base acceleration coefficient for the three 

ground motion levels can be estimated based on Figure 13.  The design acceleration response 

spectra (ARS) curves can then be calculated using a site coefficient (S) of 1.2 corresponding to 

Soil Type 2 and other structural parameters as appropriate.  Horizontal acceleration response 

spectra for 95-, 373-, and 1,980-year return periods corresponding to the serviceability, ultimate, 

and survivability design events, respectively, are provided in Table 6 and on Figure 14. 
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Figure 13 - ACCELERATION COEFFICIENT VERSUS EARTHQUAKE RETURN PERIOD
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Table 6 - AREMA SEISMIC RESPONSE COEFFICIENT 
AREMA SEISMIC RESPONSE COEFFICIENT (Cm)1,2,3 

Period (seconds) 95-Year Return Period4 373-Year Return Period5 1,980-Year Return Period6 
Cm (g) Cm (g) Cm (g) 

0.01 0.475 0.950 1.700 

0.05 0.475 0.950 1.700 

0.1 0.475 0.950 1.700 

0.2 0.475 0.950 1.700 

0.3 0.475 0.950 1.700 

0.4 0.475 0.950 1.700 

0.5 0.435 0.871 1.558 

0.6 0.385 0.771 1.379 

0.7 0.347 0.695 1.244 

0.8 0.318 0.635 1.137 

0.9 0.294 0.587 1.051 

1 0.274 0.547 0.979 

1.1 0.257 0.513 0.919 

1.2 0.242 0.484 0.867 

1.3 0.229 0.459 0.821 

1.4 0.218 0.437 0.782 

1.5 0.209 0.417 0.746 

2 0.172 0.344 0.615 

2.5 0.148 0.296 0.530 

3 0.131 0.262 0.469 

3.5 0.118 0.236 0.423 

4 0.108 0.216 0.387 
Notes: 

1. AREMA, 2009. 
2. Seismic response coefficient: Cm = seismic response coefficient for the mth mode;  

Cm = 1.2*A*S*D/(Tm)2/3 < 2.5 A*D; A = acceleration coefficient; S = 1.2; D = damping adjustment factor; 
D = 1.5/(0.4*+1) + 0.5,  = percent critical damping (%); Tm = period of vibration of the mth mode in 
seconds. 

3. Low period reduced response may be calculated in accordance with AREMA (2009), Chapter 9, Paragraph 
1.4.4.4; seismic response coefficient above does not include this adjustment.  

4. Earthquake return period of 95 years, soil type 2; 5 percent critical damping typical serviceability state 
design. 

5. Earthquake return period of 373 years; soil type 2; 5 percent critical damping, typical ultimate state design. 
6. Earthquake return period of 1,980 years; soil type 2; 5 percent critical damping, typical survivability state 

range. 
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4.1.4 Seismic Settlement 
 

A portion of the Project site is located within a State of California potential liquefaction seismic 

hazard zone, as shown on Figure 15.  However, the historical groundwater measurements are 

greater than 80 feet bgs.  Therefore, liquefaction potential was not evaluated.  The potential for 

seismic settlement of the sandy soils above the groundwater (dry sand settlement) was 

evaluated based on procedures presented by Tokimatsu and Seed (1987); the results are 

summarized in Table 7.  A description of the settlement calculations methodology is presented 

in Appendix B.   

 

Table 7 - SUMMARY OF SEISMIC SETTLEMENT 

FOUNDATION LOCATION 
CALCULATED TOTAL SEISMIC SETTLEMENT 

(inches) 
PGA = 0.19 PGA = 0.38 PGA = 0.68 

Empire Avenue Grade Separation <1 1 <1 to 3 

Buena Vista Street Underpass <1 <1 <1 to 2 

MSE Walls <1 1 <1 to 5 
Notes: 

 PGA = peak ground acceleration. 
 Empire Avenue Grade Separation calculations using Caltrans borings 05-46, 06-77, 06-92, and 06-96. 
 Buena Vista underpass calculations using Caltrans borings 06-68, 06-91, 06-93. 
 MSE wall settlement calculated using numerous borings. 
 San Fernando Boulevard site was not evaluated, because the structure is temporary. 
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4.1.5 Miscellaneous Structures 
 

For miscellaneous structures with a period less than 0.5 second, the seismic design can be 

performed in accordance with the criteria listed in Table 8.   

 
Table 8 - SEISMIC/GEOLOGIC DESIGN CRITERIA 

CHARACTERISTIC CRITERIA 
Site Class1 D 
Ss - mapped maximum considered earthquake spectral 
acceleration at short periods (g)2,3 2.2 

S1 - mapped maximum considered earthquake spectral 
acceleration at 1-second period (g) 2,3 

0.77 

Fa - site coefficient3 1 
Fv - site coefficient3 1.5 
SMS - adjusted maximum considered earthquake spectral 
acceleration at short periods (g) 3 2.2 

SM1 - adjusted maximum considered earthquake spectral 
acceleration at 1-second period (g) 3 

1.15 

SDS - design spectral response accelerations  
at short periods (g) 3 1.48 

SD1 - design spectral response accelerations  
at 1-second period (g) 3 

0.77 

Peak Ground Acceleration, g4 0.6 
Alquist-Priolo Special Study Zone Act5 Site outside special study zone 
California Seismic Hazards Mapping Act, Liquefaction Zone6 See Figure 15 
California Seismic Hazards Mapping Act, Landslide Zone6 Site outside landslide zone  
Notes:  

1. California Building Code (ICBO, 2007) Section 1613.  
2. ASCE 7-05 mapped values. 
3. Earthquake Ground Motion Parameters (U.S. Geological Survey [USGS], 2009). 
4. CBC (ICBO, 2007) Section 1802.2.7 (SDS /2.5). 
5. California Division of Mines and Geology, (CDMG, 1994). 
6. California Geologic Survey (CGS; 1999). 

 

4.2 SCOUR POTENTIAL 
 

Because of the relatively level site topography and the absence of existing stream beds, scour 

will not be expected to have an impact on the proposed Project. 

 

4.3 SOIL CORROSION POTENTIAL 
 

Corrosion test results are summarized in Table 9 and were presented in DYA’s Technical Memo 

(DYA, 2009).  Based on laboratory testing and Caltrans criteria, a corrosive environment was 

not present (Caltrans, 2003).  Therefore, Type II concrete can be used for piling and concrete 

substructures.    
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Table 9 - SUMMARY OF CORROSION RESULTS 

 CRITERIA FOR CORROSIVE 
ENVIRONMENT1 RANGE OF VALUES 

Depth (feet) -- 0 to 143 

pH < 5.5 6.7 to 10 

Water-Soluble Sulfate Content (ppm) > 2,000 0 to 563 

Water-Soluble Chloride Content (ppm) > 500 30 to 345 

Minimum Electrical Resistivity (ohms-cm) < 1,000 1,0002 to 17,000 
Notes: 

1. Caltrans, 2003. 
2. One value in Caltrans Boring 05-24 at a depth of 5 to 10 feet. 

 

4.4 FOUNDATION DESIGN 
 

4.4.1 Pile Foundations 
 

Driven piles and/or CIDH piles can be used to support the proposed bridge structures.  The 

axial driven pile capacities were based on the computer program APILE (Ensoft, 2007a) that 

uses the American Petroleum Institute (API; 1993) guidelines.  For driven piles, skin friction as 

well as end bearing was taken into account to provide resistance.  The axial CIDH pile 

capacities were based on the computer program SHAFT (Ensoft, 2007b) that uses the Federal 

Highway Administration (FHWA; 1999) procedures using the frictional theory method.  For CIDH 

piles, the vertical supporting capacity was based on side friction only; static end-bearing was 

neglected.  The diameter of piles was based on discussions with AECOM and the proposed 

adjacent foundation system for the Caltrans I-5 widening.  The minimum center-to-center 

spacing between the piles should not be less than three pile diameters.  The methods used to 

calculate axial pile capacities are described in Appendix C.  The pile data tables for the current 

proposed loads are also provided in Appendix C. 

 

4.4.1.1 Empire Avenue Grade Separation 

 

We recommend that proposed grade separation structure and Caltrans Type 1 retaining walls at 

Empire Avenue be supported on CIDH piles.  The idealized soil profile used to design the pile 

foundations at Empire Avenue is summarized in Table 2.  The pile data tables for the current 

proposed loads are also provided in Table 10. 
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Table 10 -  PILE DATA TABLE EMPIRE 

LOCATION 
DESIGN 

LOADING 
SERVICE 

(kips) 

NOMINAL RESISTANCE BOTTOM OF 
FOOTING  

ELEVATION1

(feet) 

DESIGN TIP  
ELEVATION 

(feet) 

SPECIFIED 
TIP 

ELEVATION
(feet) 

Compression 
(kips) 

Tension 
(kips) 

Abutment 1 370 740 -- 599.50 
544.52 

569.54 544.5 

Bent 2 200 400 120 600.75 
562.75 2 
582.753 

570.754 
562.75 

Abutment 3 370 740 -- 599.50 
544.52 

569.54 
544.5 

Notes: 
1. Design cut off elevations were provided by AECOM. 
2. Design tip elevation based on compression demand. 
3. Design tip elevation based on the tension demand. 
4. Design tip elevation based on the lateral demand. 
 Pile Type is 24 inch diameter cast-in-drilled-hole (CIDH). 
 Axial capacities are for piles spaced three diameters or more. 

 

4.4.1.2 Buena Vista Street Undercrossing 

 

We recommend that proposed grade separation at Buena Vista Street be supported on driven 

piles.  The idealized soil profiles used to design the pile foundations at Buena Vista Street are 

summarized in Table 4.  The pile data tables for the current proposed loads are also provided in 

Table 11. 

 

Table 11 - PILE DATA TABLE BUENA VISTA 

LOCATION 
DESIGN 

LOADING 
SERVICE 

(kips) 

NOMINAL RESISTANCE BOTTOM OF 
FOOTING  

ELEVATION1

(feet) 

DESIGN TIP 
ELEVATION 

(feet) 

SPECIFIED 
TIP 

ELEVATION
(feet) 

Compression 
(kips) 

Tension 
(kips) 

Abutment 1 200 400 -- 661.00 
6142 

6314 
614 

Bent 2 200 400 150 660.50 
613.5 2 
622.5 3 

630.54 
613.5 

Abutment 3 200 400 -- 662.25 
615.25 2 

632.254 
615.25 

Notes: 
1. Design cut off elevations were provided by AECOM. 
2. Design tip elevation based on compression demand.  
3. Design tip elevation based on the tension demand.  
4. Design tip elevation based on the lateral demand. 
 Pile type is 14-inch square concrete Class 200 Alternative X. 
 Axial capacities are for piles spaced three diameters or more. 
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4.4.2 Shallow Foundations 
 

The proposed temporary bridge structure at San Fernando Boulevard, Type 6 retaining wall at 

the Empire Avenue Grade Separation and miscellaneous structures can be supported on 

shallow foundations located on a layer of compacted fill as shown on Figure 16.  The static and 

temporary allowable bearing capacities include factors of safety (FS) of at least 3 and 2, 

respectively, against shear failure. 

 

For the MSE retaining walls, the subgrade soil should be excavated and replaced with 

compacted fill as shown on Figure 17.  The static and temporary allowable shallow bearing 

capacities include FS of at least 3 and 2, respectively, against shear failure. 

 

A subgrade modulus of 200 pounds per cubic inch for a 1-square-foot slab (Kv1) may be used for 

the approach slab design at Buena Vista.  This value is based on the MSE backfill material.  

The coefficient of subgrade reaction for a slab of width b (Kb) may be calculated through the 

following equation (NAVFAC DM 7.02, 1986):  

2

1 2

1
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Existing Grade
Cut Section
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LOCATION 

MINIMUM DIMENSIONS (feet) 
San Fernando 

Boulevard 
Temporary Bridge 

Miscellaneous 
Minor Structures1 

Caltrans Type 6 
Retaining Wall for 

Empire Avenue 
A.  Footing Embedment Below Subgrade 1.5 1 1.5 

B.  Footing Width 3 2 4 (H=6)3

C.  Excavation Below Existing Grade (Footing) 2.5 1 1 

D.  Excavation Beyond Footing 52 1 2.5 

E.  Compacted Soil/Fill Below Footing 1 0.5B 1 
 PRESSURE (psf) 
Static (net) Allowable Bearing Capacity (FS≥3) 3,000 2,500 3,000 

 Increase per Foot of Depth 800 800 900 

 Increase per Foot of Width 500 500 500 

Maximum Static Bearing Capacity (FS≥3) 8,000 7,000 8,000 

Maximum Transient Bearing Capacity (FS≥2) 10,500 9,000 10,500 

Notes: 
1. For mechanically stabilized earth retaining walls, see Figure 20. 
2. This value can be reduced if precluded by adjacent existing improvements. 
3. See Caltrans Standard Plans (2006). 
 psf - pounds per square foot. 
 H - wall height. 
 Increase static bearing capacity by 33 percent to estimate transient bearing capacity. 

Figure 16 - GRADING/FOUNDATION DETAILS 
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LOCATION 
MINIMUM DIMENSIONS 

(feet) 
A.  Footing Embedment Below Subgrade 2 or 0.1H, whichever is greater 

B.  Base Width See Note 2 

C.  Excavation Below Existing Grade (Footing) 23 

D.  Excavation Beyond Footing 1 

E.  Compacted Soil/Fill Below Footing 24

 PRESSURE (psf) 
Static (net) Allowable Bearing Capacity (FS5≥2.5) 2,0006 

Increase per Foot of Depth 300 

Increase per Foot of Width 3007 

Maximum Static Bearing Capacity (FS5≥2.5) 4,500 

Maximum Transient Bearing Capacity (FS5≥1.9) 5,500 
Notes:  

1. See Table 15 for structural backfill criteria.  
2. Minimum 90 percent of the height of the wall based on external stability analyses. 
3. May be deeper depending on the subgrade condition.  Should be verified by a geotechnical engineer 

once the planned excavation is completed. 
4. Fill material should be compacted to minimum of 95 relative compaction.  
5. The Federal Highway Administration (FHWA) requires minimum static factors of safety (FS) of 2.5 and 

minimum seismic FS of 1.9.  
6. Bearing capacity based on 2-foot embedment and 8-foot-long base width.  
7. Use the base width for calculation of the allowable bearing capacity. 
 External and internal stability of the MSE wall should be checked by the specialty design-build contractor.

Figure 17 - MSE GRADING/FOUNDATION DETAILS 
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4.5 SETTLEMENT 
 

4.5.1 Approach Embankment Fill (MSE Wall) 
 

The proposed approach embankment will be up to approximately 25 feet high.  The static 

settlement due to the approach embankment was calculated to be less than 2 inches.  Most of 

the settlements are expected to occur as the loads are applied or shortly thereafter.  As 

discussed in Section 4.1, the seismically-induced settlement was calculated to range from less 

than 1 inch to approximately 5 inches. 

 

4.5.2 Deep Foundations 
 

The settlement of the deep foundations designed and constructed in accordance with the 

recommendations provided in Section 4.4.1 was estimated to be less than ½ inch for a load of 

approximately 370 kips for the 24-inch-diameter CIDH piles, 200 kips for the 14-inch-square 

driven piles.  Most of this settlement should occur shortly after application of the structural loads.  

Differential settlement between the pile supports was estimated to be less than ½ inch. 

 

4.5.3 Shallow Foundations 
 

For properly constructed shallow foundations (non-MSE wall) supported on compacted fill, total 

settlement due to the proposed structural loads is estimated to be less than ½ inch.  Differential 

settlements between similarly loaded footings are expected to be less than ½ inch.  Most of the 

settlement is expected to occur as the loads are applied or shortly thereafter.  As discussed in 

Section 4.1, the seismically-induced settlement can range from less than 1 inch to 

approximately 5 inches.  Because an excavation is planned at the proposed Empire Avenue 

Grade Separation, the settlement can vary from less than 1 inch to approximately 3 inches. 

 

4.6 LATERAL EARTH PRESSURES AND RESISTANCE TO LATERAL LOADS 
 

4.6.1 Temporary Structures 
 

A temporary excavation as deep as 25 feet may be required for construction.  Temporary 

excavations should be sloped or will require shoring.  
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The stability of temporary excavations is a function of several factors, including the total time the 

excavation is exposed, moisture conditions, weather, soil type and consistency, and contractor's 

operations.  The contractor is responsible for excavation safety.  The sandy soils encountered 

are highly susceptible to caving. 

 

The support of temporary excavations is the responsibility of the contractor.  Shoring is usually 

designed as either cantilever (unbraced) or braced.  Typically, cantilever shoring is not used for 

excavations deeper than approximately 15 feet.  Cantilevered shoring is commonly constructed 

by using either soldier piles with lagging placed between piles or using sheet piles.  If soldier 

piles and lagging are used, continuous lagging will be required.  Difficulty in installing the 

lagging due to caving cohesionless soils should be anticipated.   

 

Suggested lateral earth pressures for use in shoring design are presented on Figure 18, which 

also includes the effect of surcharge and traffic.  The temporary shoring design should 

incorporate the expected construction procedures, sequence, and loads.  In particular, the 

stockpiling of excavated materials should be considered in design, as well as steel plates for 

cross traffic and the presence of heavy construction equipment or spoil piles next to the 

trenches.  The shoring design is the responsibility of the Contractor and should be designed by 

a registered engineer retained by the Contractor.  We recommend that the design of temporary 

shoring be performed using shoring pressures equal to or greater than those shown on  

Figure 18, and passive resistance equal to or less than that shown on Figure 18. 

 

An allowable passive soil pressure as outlined on Figure 18 can resist lateral loads.  The 

passive pressures on Figure 18 assume either undisturbed natural soils or compacted fill.  The 

upper 1 foot of passive resistance should be neglected. 

 

Shoring should be monitored for lateral and vertical movement.  If large deflections (greater than 

0.5 percent of the shoring height) are noted, the bracing systems should be checked and 

strengthened as needed.  If tension cracks appear in the ground surface adjacent to the 

shoring, the cracks should be monitored and sealed to prevent infiltration of water, and the 

significance of the cracks should be immediately evaluated. 
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BRACED
SHORING

q (Surcharge)

Pp

H1

H2
P

qP sP

CANTILEVER
SHORING

3H

qP aP

q (Surcharge)

H1

H2

3H

 
 Cantilever Shoring Braced Shoring 
Pp = 300 H2 4,000 psf P = Pa + Pq = 35 H3 + 0.3q P = Ps + Pq = 23H3 + 0.5q  
µ = 0.4 (300 psf maximum) (300 psf maximum) 
Notes:  

 All values of height (H) in feet, and pressure (P) and surcharge (q) in pounds per square foot (psf). 
 Values for temporary excavations using flexible walls and based on existing soils. 
 For vehicle traffic surcharge, assume no less than a 100 psf uniform horizontal pressure along the top 

10 feet. 
 Earth pressure assumes no hydrostatic pressures.  If hydrostatic pressures are allowed to build up, the 

incremental earth pressures below groundwater level should be reduced by 50 percent and added to 
hydrostatic pressure for total lateral pressure. 

Figure 18 - LATERAL EARTH PRESSURE - TEMPORARY SHORING 
 

In addition, the contractor should strictly adhere to any requirements of applicable Federal and 

State health and safety regulations such as those of the Occupational Safety and Health 

Administration (OSHA).  In accordance with OSHA regulations, the near-surface onsite soils are 

classified as Type C. 

 

The railroad will impose lateral pressures on the temporary shoring during construction and on 

permanent retaining and basement walls.  Recommendations for estimating the railroad-

induced lateral earth pressures are provided on Figure 19 and Figure 20 for abutment and 

retaining walls, respectively.  These lateral pressures were estimated assuming an infinitely long 

strip load 9 feet wide and an intensity of 1,778 pounds per square foot (psf; AREMA, 2009).  

The lateral earth pressures shown on Figure 19 and Figure 20 are in addition to those shown on 

Figure 18. 

 

An equivalent surcharge of 16 feet with a unit weight of 120 pounds per cubic foot (pcf) may be 

used to design the abutments as an alternative to the recommendations provided on Figure 20. 
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Figure 19 - LATERAL EARTH PRESSURES ON RETAINING WALLS FROM
TRAIN SURCHARGE

Note: Single-track train load with 8 feet 3 inches tie length (AREMA, 2009).
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Figure 19 - LATERAL EARTH PRESSURES ON RETAINING WALLS FROM TRAIN SURCHARGE



0 300 600 900150 450 750
Lateral Earth Pressure (psf)

25

20

15

10

5

0

D
ep

th
(fe

et
)

H = Height of wall
H = 25 feet
H = 20 feet
H = 15 feet

Figure 20 - LATERAL EARTH PRESSURES ON ABUTMENT FROM
TRAIN SURCHARGE

Note: Train loading based on Cooper E-80 (AREMA, 2009).
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Figure 20 - LATERAL EARTH PRESSURES ON ABUTMENT FROM TRAIN SURCHARGE
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4.6.2 Lateral Pressures 
 

The abutment and retaining walls may be designed for lateral earth pressures shown on  

Figure 21 for walls free to rotate (cantilever) and restrained walls.  Restrained wall conditions 

should be assumed when the wall is restrained at the top and wall movement is limited.  If the 

wall is allowed to deflect at the top by at least ¼ inch for every 10 feet of vertical wall height, the 

free-to-rotate conditions may be assumed.  The earth pressures provided on Figure 21 assume 

a level surface behind the wall for a distance greater than the wall height and a positive 

drainage system behind the wall.  For sloping surface behind the wall, the pressures should be 

modified in accordance with Figure 21.  The estimated seismic wall force is also presented on 

Figure 21.  Recommendations for estimating the railroad-induced lateral earth pressures 

provided on Figure 19 and Figure 20, are in addition to the pressures noted on Figure 21.   
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COMPACTED FILL 

Pp = 350 H2 3,000 psf Cantilever Walls Restrained Walls 
µ = 0.4 P = Pa + Pq = 31 H3 + 0.3 q P = Po + Pq = 48 H3 + 0.4 q 
 Fe = 7  H1

2 Fe = 11 H1
2 

EXISTING CONDITIONS 
Pp= 300 H2 3,000 psf Cantilever Walls Restrained Walls 

µ= 0.4 P = Pa + Pq = 35 H3 + 0.3 q P = Po + Pq = 53 H3 + 0.5 q 

 Fe = 7  H1
2 Fe = 12 H1

2 
Notes: 

 All values of height (H) in feet, pressure (P), and surcharge (q) in pounds per square foot (psf) and force 
(F) in pounds. 

 Pp, Pa, and Po are the passive, active, and at-rest earth pressures, respectively; Fe is the incremental 
seismic force.  

 Pq is the incremental surcharge pressure, and µ is the allowable friction coefficient applied to dead normal 
(buoyant) loads.  Fe is in addition to the active and at-rest pressures.  Below groundwater, active and at-
rest pressure should be reduced by 50 percent and hydrostatic pressure should be added to active and 
at-rest pressures.  Pp should be reduced by 50 percent below the groundwater.  

 For 2H:1V slopes above the wall, increase the active and at-rest pressures by 50 percent; for 1.5H:1V 
slope, increase the active and at-rest pressures by 100 percent.  

 Neglect the upper 1 foot for passive pressure unless the surface is contained by a pavement or slab. 
 A peak ground acceleration (PGA) of 0.38g was used to calculate Fe.  Fifty percent of the PGA for 

cantilever walls and 75 percent of PGA for restrained walls was used. 

Figure 21 - LATERAL EARTH PRESSURES-PERMANENT 
 

4.6.3 Resistance to Lateral Loads 
 

4.6.3.1 Piles 

 

The behavior of piles subjected to lateral loads was evaluated using the p-y non-linear (load-

deflection) curve approach as described in Appendix D.  A tabular summary of lateral pile 

analysis results is provided in Table 12 for Empire Avenue.  p-y multipliers for group effects are 

provided on Figure 22.  Graphical summaries presenting the deflection, moment, and shear 

along the pile length for the various loading conditions are included in Appendix D.     
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Figure 25 - p-MULTIPLIERS FOR LATERAL LOAD RESISTANCE OF PILES IN GROUPS
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Figure 22 - p-MULTIPLIERS FOR LATERAL LOAD RESISTANCE OF PILES IN GROUPS
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Table 12 - SUMMARY OF PILE LATERAL LOAD ANALYSES EMPIRE AVENUE  

LOCATION 
PILE HEAD 
BOUNDARY 
CONDITION 

PILE HEAD 
DEFECTION  

(inch) 

MAX. MOMENT 
(kip-inches)/ 

Depth 
(feet) 

MAX. SHEAR  
(kips) 

Abutment Pinned 0.25 1,400 (4.5) 50 
Abutment Fixed 0.25 4,000 (0) 110 
Abutment Pinned 0.5 2,500 (5) 85 
Abutment Fixed 0.5 7,200 (0) 180 
Abutment Pinned 1 4,500 (5.5) 140 
Abutment Fixed 1 13,000 (0) 310 

Bent Pinned 0.25 1,200 (5) 40 
Bent Fixed 0.25 3,500 (0) 90 
Bent Pinned 0.5 2,200 (5.5) 65 
Bent Fixed 0.5 6,200 (0) 143 
Bent Pinned 1 3,900 (6) 107 
Bent Fixed 1 11,200 (0) 240 

Notes: 
 Results are for a single 24-inch-diameter cast-in-drilled-hole (CIDH) pile. 
 Loading at pile head. 
 Moment and shear values are applicable for pile lengths greater than 30 feet. 
 Young's Modulus = 3,600 kips per square inch. 

 

CIDH piles and driven piles were considered for the foundation of the Buena Vista Street 

Underpass.  Based on the discussions with the design team 14-inch square driven piles were 

preferred and the results are summarized in Table 13.  
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Table 13 - SUMMARY OF PILE LATERAL LOAD ANALYSES AT BUENA VISTA STREET 
UNDERCROSSING 

LOCATION 
PILE HEAD 
BOUNDARY 
CONDITION 

PILE HEAD 
DEFECTION 

(inch) 

MAX. MOMENT 
(kip-inches)/ 

Depth  
(feet) 

MAX. SHEAR 
(kips) 

Abutment Pinned 0.25 960 (3) 50 

Abutment Fixed 0.25 2800 (0) 105  

Abutment Pinned 0.5 1,800 (3.5) 85 

Abutment Fixed 0.5 5,190 (0) 185 

Abutment Pinned 1 3,200 (3.5) 130 

Abutment Fixed 1 8,980 (0) 275 

Bent Pinned 0.25 860 (3) 40 

Bent Fixed 0.25 2,550 (0) 90 

Bent Pinned 0.5 1,600 (4) 70 

Bent Fixed 0.5 4,650 (0) 150 

Bent Pinned 1 2,890 (4) 105 

Bent Fixed 1 8,000 (0) 230 
Notes: 

 Results are for a single 14-inch square driven pile. 
 Loading at pile head. 
 Moment and shear values are applicable for pile lengths greater than 30 feet. 
 Young's Modulus = 3,600 kips per square inch. 

 

4.6.3.2 Shallow Foundation 

 

The lateral resistance may be calculated using 50 percent of passive resistance plus 50 percent 

of base friction, 100 percent passive resistance only, or 100 percent base friction only in 

accordance with Caltrans practice.  Recommendations to estimate the passive resistance and 

the base friction are provided on Figure 21.  The coefficient of friction should be applied to net 

dead normal loads for non-pile-supported structures only. 

 

4.6.3.3 Ultimate Lateral Capacity of Abutment Walls 

 

The maximum passive pressure for a wall height of 5.5 feet can be taken as 5 kips per square 

foot (ksf).  For wall heights different than 5.5 feet, we recommend that the maximum passive 

pressure be obtained by multiplying the 5 ksf value with the ratio H/5.5, where H is the backwall/ 

diaphragm height in feet.  Maximum passive pressures are mobilized when the deflection of the 

wall reaches 0.02 x H.  For intermediate deflection, the passive pressure mobilized may be 

estimated using linear interpolation.  The initial embankment fill stiffness may be assumed to be 

20 kips/inch/foot for a wall height of 55 feet.  The initial stiffness for wall heights different from 

5.5 feet may be obtained proportionally as for maximum passive pressures. 
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4.7 MSE EARTH RETAINING SYSTEM 
 

External stability of proposed MSE walls was performed.  The computer program MSEW 

(ADAMA, 2009) was used to calculate the FS for bearing capacity, siding along its base and 

overturning about its toe.  The deep seated global stability was evaluated using the computer 

program SLOPEW (GEOSLOPE, 2007).  The results of the above analyses are summarized in 

Table 14.  Detailed information of the analyses is presented in Appendix E.  The final MSE wall 

design should satisfy the minimum required safety factors for internal and external stability 

(FHWA, 2001) and should be designed by a specialty design-build contractor.  The MSE wall 

foundation details and backfill material recommendations are provided in Sections 4.4.2 and 

4.8.2, respectively. 

 

Table 14 - SUMMARY OF FS VALUES FOR EXTERNAL STABILITY WITH RECOMMENDED 
MINIMUM REINFORCEMENT LENGTH 

POTENTIAL FAILURE 
MECHANISM 

RECOMMENDED 
MINIMUM  

FS1 
(Static) 

CALCULATED  
FS 

(Static) 

RECOMMENDED 
MINIMUM  

FS1 
(Seismic) 

CALCULATED  
FS 

(Seismic) 

Sliding on the base 1.5 2.3 1.1 1.2 

Overturning 2 3.9 1.5 1.8 

Bearing capacity 2.5 >2.5 1.9 >1.9 

Deep seated stability 1.3 >1.3 1.1 >1.2 

Notes: 
1. FHWA, 2001. 
 Results are for a reinforcement length equal to 0.9XH, where H is the height of the wall. 
 FS = factor of safety. 

 

4.8 EARTHWORK 
 

4.8.1 Site Preparation  
 

Prior to the start of construction, the following should be performed: 

 

 Portland cement concrete (PCC) from existing structures to be demolished should be 

separated for recycling (potentially used as fill if the steel is removed from the PCC and 

it is crushed to meet the criteria for import fill noted below). 

 All utilities should be located in the field and either rerouted, removed, abandoned, or 

protected. 

 

 

 



 

 

46 
K:\datafls\PROJECTS\2009\2009-010.01\Report\2009-010.01 Final Report.doc 

 Areas to be graded should be stripped of vegetation and debris, and the material 

removed from the site. 

 Topsoil materials should be stockpiled for later use in landscaped areas. 

 

4.8.2 MSE Wall Backfill 
 

The selection criteria of the MSE backfill should consider long-term performance of the 

completed structure, construction phase stability and degradation environment created for the 

reinforcement.  Granular soils are ideally suited to MSE backfill.  Suppliers of proprietary MSE 

systems have their own criteria for reinforced backfills.  Detailed project backfill specifications 

should be provided by the specialty design-build contractor.  MSE wall backfill material should 

be reasonably free from organic or other deleterious materials and should conform to the 

following gradation limits as summarized in Table 15 (FHWA, 2001). 

 

Table 15 - STRUCTURAL BACKFILL CRITERIA  
SIEVE SIZE PERCENTAGE PASSING 

4-inch 100 
No. 40 0 - 60 

No. 200 0 - 15 
Note:  

 Mechanically Stabilized Earth Walls and Reinforced Soils Slopes, Design and Construction Guidelines 
(FHWA, 2001). 

 

In addition, the MSE backfills should conform to the properties summarized in Table 16.  We 

recommend that a specialty MSE wall design-build contractor be contacted to design the MSE 

Wall.   
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Table 16 - PROPERTY REQUIREMENTS OF MSE WALL BACKFILL 
PROPERTY1 REQUIREMENT 

Plasticity Index <6 

Minimum Resistivity >3,000 ohm-cm 

Maximum percent passing No. 200 sieve <15 

Chlorides < 100 ppm 

Sulfates <200 ppm 

Maximum magnesium sulfate soundness loss 30 percent 

pH 5 to 10 

Friction Angle at 95 percent relative compaction (degrees) >34 

Organic Content  <1 percent 
Notes:  

1. Mechanically Stabilized Earth Walls and Reinforced Soils Slopes, Design and Construction Guidelines, 
(FHWA, 2001) 

2. ppm = parts per million 
3. cm = centimeter 

 

We do not anticipate the onsite soils being used for MSE wall backfill material, because import 

material is required for the project. 

 

4.8.3 Overexcavation 
 

Field and laboratory tests provided in DYA’s Technical Memo (DYA, 2009) indicate that the 

near-surface soils are near 90 percent relative compaction1 with average moistures near 

optimum moisture content.  We understand that some portions of the subgrade will be 

excavated to accommodate the MSE leveling pad, and retaining wall footings.  The bottom of 

excavation should be proofrolled to check or any loose or soft soils.  Loose or soft soils should 

be removed and replaced as compacted fill.  Fill and backfill should be compacted by: 

 

 Placing in loose layers less than 8 inches thick. 

 Moisture-conditioning to above-optimum moisture content. 

 Compacting to at least 95 percent relative compaction. 

 

The compacted subgrade soils should be firm, hard, and unyielding. 

 

                                                 
1 Relative compaction refers to the in-place dry density of soil expressed as a percentage of the maximum dry density of the same 
material, as determined by the American Society for Testing Materials (ASTM) D1557-91 test method.  Optimum moisture content is 
the moisture content corresponding to the maximum dry density, as determined by the ASTM D1557-91 test method. 
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4.9 PAVEMENT THICKNESS DESIGN FOR BUENA VISTA 
 

Recommended minimum dense graded hot mix asphalt (HMA) and PCC pavement sections are 

presented on Figure 23.  The recommended minimum pavement sections are based on the 

following: 

 

 R-value of 50. 

 Caltrans design method. 

 Traffic indices (TI) of 11 provided by the City of Burbank for Buena Vista Street. 

 

Basement Soil 

Base Course

Subgrade

Total Pavement Section

HMA/PCC Course

COURSE MINIMUM THICKNESS (inches) 
HMA Over Base Full Depth HMA PCC Over Base

HMA/PCC1 5 11 12 

Base2 12 0 8 

Basement Soil3 6 6 6 
Notes:  

1. Dense graded hot mix asphalt (HMA) and Portland cement concrete (PCC) should satisfy the requirements 
of Caltrans Standard Specifications Sections 39 and 40, respectively; or Greenbook Sections 203, and 201 
and 302, respectively. 

2. Base course = Class 2 aggregate base in accordance with Caltrans Standard Specifications Section 26 or 
crushed aggregate base (CAB) or crushed miscellaneous base (CMB) in accordance with Greenbook 
Sections 200-2.2 and 200-2.4 respectively.  The minimum relative compaction is 95 percent.  

3. Compacted in-place natural soil or fill; the minimum is 95 percent relative compaction. 
 Above recommendations are not valid for fully permeable pavements. 

Figure 23 - PAVEMENT THICKNESS 
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Generally, rigid PCC pavement costs more for initial construction but requires less maintenance 

than that for flexible HMA pavements.  For heavy wheel loads along limited alignments, queuing 

areas, turning areas, dolly pads, bus stops, and refuse pickup areas, PCC pavement is 

preferred.  For PCC pavements, the following should be considered: 

 

 Construct pavements in a 15-foot square grid or smaller (20-foot rectangular areas if a 

square is not practical). 

 Expansion joints should extend the full depth of the pavement. 

 Potential joints depth of ¼ of the pavement thickness. 

 Cure for a minimum of 7 days. 

 No traffic until the compressive strength exceeds 2,000 pounds per square inch (psi). 

 Minimum compressive strength of 3,000 psi. 

 Dowels to strengthen joints. 

 Minimum slope of 1 percent. 

 

Structural section requirements are outlined on Figure 23.  The subgrade soils should be firm, 

hard, and unyielding and not “pumping” under the loads of the construction and paving 

equipment.  The basement soil (subgrade) and aggregate base should be compacted to at least 

95 percent relative compaction.  If the basement soil cannot be compacted to at least 

95 percent relative compaction, the subgrade should be overexcavated as noted in 

Section 4.2.1. 

 

The dense graded HMA and PCC layers should not be replaced with open graded asphalt 

concrete (OGAC) and fully pervious PCC, respectively, to provide a fully permeable pavement.  

A separate design is recommended for fully permeable pavements. 
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4.10 CONSTRUCTION CONSIDERATIONS 
 

4.10.1 Pile Installation 
 

The proposed CIDH piles will extend through cohesionless sands and gravels.  The 

cohesionless soils have significant potential to slough and cave during CIDH pile installation or 

when subject to vibration load from the adjacent railroad.  The “wet” construction method or 

temporary casing should be considered for ease of construction and to reduce the potential for 

CIDH pile anomalies.  Difficult drilling conditions also should be anticipated to penetrate the very 

dense sandy soils and gravels present at the site.  

 

Construction methods will have significant effects on load-carrying capacity of the installed pile. 

The piles are designed as friction piles.  Significant quality control and care must be exercised 

during construction to ensure that the construction methods do not compromise the 

development of side friction capacity.  We recommend to perform bottom clean out prior to the 

installation of the CIDH piles.  Selection of the CIDH pile construction contractor should be 

based on a proven performance record on similar projects. 

 

Caving (such as that caused by dry method of drilling) or overbreak (such as that caused by 

slurry method of construction) should be avoided near settlement-sensitive facilities.    

 

When “wet” construction methods are used, the integrity of concrete should be checked using 

downhole gamma-gamma and/or cross-hole sonic testing; PVC inspection pipes should be 

installed within the CIDH piles to facilitate the testing.  The bottom of the drilled hole should be 

cleaned out to prevent any soil inclusion into concrete.  The depth of the hole should be 

measured carefully to ensure that the clear, unobstructed depth of the pile will be no less than 

the design length required.  There should be at least one inspection tube for every foot of 

diameter of the CIDH piles. 

 

The contractor should be required to submit proposed construction methods prior to 

construction for the engineer’s review.    

 

The concrete for piles should be placed through downhole funnels and pipes or similar 

provisions (referred to as “tremie” herein) and in such a manner that the concrete does not 

strike the side of the pile shaft or the reinforcing steel bar cage.  The bottom of the tremie should 
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be maintained at least 10 feet below the concrete level as the concrete rises and displaces the 

drilling slurry.   

 

The concrete should have good flow characteristics.  If the workability of the concrete is too low, 

arching of the concrete will occur and the concrete will move up with the casing, creating a void 

into which slurry can flow.  The rebar cage will also tend to move up in this case.  Similar 

problems will occur if concrete is allowed to set inside the casing.  

 

Concrete should be onsite upon completion of drill hole clean out and placed immediately after 

approval by the engineer.  The drill hole should be cleaned out as soon as possible after 

completion of drilling.  A pile excavation should not be allowed to stand open for a long time.   

 

In general, a minimum of 24 hours should be allowed between placing concrete in one pile shaft 

and drilling any nearby shafts or performing any other excavations within three pile diameters. 

 

4.10.2 Driven Pile Installation 
 

Selection of a suitable hammer depends on the overall pile driving system (e.g., soil, pile, 

hammer, cushion).  The driving criteria, indicated by the number of blows per inch required to 

achieve the design capacity, depend on the pile, hammer/cushion combination, and the 

assumed load distribution along the pile.  Criteria for production pile driving should be 

established based on results of the field investigation, the indicator pile driving program 

(including the dynamic pile driving analysis using a Pile Driving Analyzer [PDA]), and Wave 

Equation Analyses Program (WEAP) analysis.  The WEAP analysis should be performed prior 

to indicator pile driving and after the contractor's pile hammer/cushion system is known.  The 

recommended indicator pile program is discussed in Section 4.9.3.  To drive the piles, we 

recommend that a hammer with a rated energy greater than 60,000-foot-pounds be used.   

 

Jetting of piles should not be permitted.  Predrilling may be required to reduce installation noise, 

vibration, and damage to existing facilities.  The need for predrilling can be evaluated in the 

indicator pile program.  The predrill auger diameter should not be greater than the pile width.  In 

addition, the predrilling should be terminated a minimum of 5 feet above the specified pile tip 

elevation.  
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4.10.3 Indicator Pile Test Program 

 

Before the production piles are manufactured, an indicator pile test program should be 

performed.  Indicator piles should be driven to test driving techniques and affects on adjacent 

facilities, confirm hammer selection and anticipated soil conditions, establish driving and refusal 

criteria, and select final pile length for casting.  We recommend that three to four indicator piles 

be driven at production pile locations (used to support the structure) at each structure location.  

The indicator piles should be located to provide areal coverage of the Project site both across 

the width and along the length of the site.  In addition, indicator piles should be located as close 

as practical to boring or CPT locations.  

 

Equipment used to install the indicator piles should be the same as that intended for production 

pile driving.  The indicator piles should be similar to the production piles in all respects, except 

that they should be approximately 5 to 10 feet longer than the design lengths in case unusual 

conditions are encountered.  The steel reinforcing should be designed to accommodate the 

required cutoff. 

 

We recommend the use of a PDA for the indicator pile program to optimize the pile capacity and 

installation criteria.  Additional measurements such as noise and vibration should be measured 

to check the pile installation effects on the adjacent environment and facilities.  The production 

installation methods should be developed based on the indicator pile test results. 
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5.0 PLAN REVIEW, CONSTRUCTION OBSERVATION, AND TESTING 
 

DYA should be retained to review the project plans and specifications to check them for 

conformance with the intent of our recommendations. 

 

During construction, we should be retained to provide the following services: 

 

1. Observation of site preparation, foundation excavation, and pile installation. 

2. Observation and testing of fill, backfill quality, placement, moisture content, and 

compaction. 

3. Consultation on geotechnical matters. 

 

These services would enable DYA to observe field conditions as they are exposed to check 

them for conformance with the assumptions we have made in developing conclusions and 

recommendations.  They would also allow us to provide compatible recommendations regarding 

conditions found during construction.  The field and laboratory tests would allow us to confirm 

that material quality, compaction, moisture content, and strength are consistent with the 

parameters upon which our recommendations were based. 
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6.0 LIMITATIONS 
 

This report was prepared for this Project in accordance with generally accepted geotechnical 

engineering practice common to the local area.  No other warranty, expressed or implied, is 

made. 

 

The analyses and recommendations contained in this report are based on the literature review, 

field investigation, and laboratory testing conducted in the area.  The results of the field 

investigation indicate subsurface conditions only at the specific locations and times, and only to 

the depths penetrated.  They do not necessarily reflect strata variations that may exist between 

such locations.  Although subsurface conditions have been explored as part of the investigation, 

we have not conducted chemical laboratory testing on samples collected or evaluated the site 

with respect to the presence or potential presence of contaminated soil or groundwater 

conditions.  

 

The validity of our recommendations is based in part on assumptions about the stratigraphy.  

Observations during construction can help confirm such assumptions.  If subsurface conditions 

different from those described are noted during construction, recommendations in this report 

must be re-evaluated.  We should be retained to observe earthwork construction in order to help 

confirm that our assumptions and recommendations are valid or to modify them accordingly.  

DYA cannot assume responsibility or liability for the adequacy of recommendations if we do not 

observe construction. 

 

This report is intended for use only for the project described.  In the event that any changes in 

the nature, design, or location of the facilities are planned, the conclusions and 

recommendations contained in this report should not be considered valid unless the changes 

are reviewed and conclusions of this report modified or verified in writing by DYA.  We are not 

responsible for any claims, damages, or liability associated with the interpretation of subsurface 

data or reuse of the subsurface data or engineering analyses without our express written 

authorization. 
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APPENDIX A - FIELD INVESTIGATION 
 

The field investigation for the proposed project consisted of advancing four cone penetration 

tests (CPT; DYC-1, DYC-2, DYC-3, and DYC-3A) to depths ranging from 35 to 73 feet.  Refusal 

was encountered in all four CPTs above the desired penetration depth of 100 feet.  The 

approximate CPT locations are shown on the Site Plans, Figure 2 through Figure 4.  

 

The CPT probes were advanced by Kehoe Testing & Engineering, Inc. on July 22, 2009, using 

an electronic cone mounted on a truck in general accordance with ASTM D5778.  CPT logs are 

presented in this appendix. 

 

Groundwater was not encountered during the field investigation.  CPTs were backfilled with 

bentonite chips.   

 

CPTs were located in the field using a measuring wheel from known locations using a 

measuring wheel and a hand-held differential global positioning system (GPS), unit with a 6- to 

15-foot horizontal accuracy.  Coordinates of CPT locations are provided in Table A1. 

 

Table A1 - CPT LOCATION COORDINATES 

CPT NUMBER LATITUDE 
(degrees) 

LONGITUDE 
(degrees) 

DYC-1 34.198522 -118.3381329 

DYC-2 34.1944014 -118.3325457 

DYC-3 and DYC-3A 34.1918995 -118.3284114 
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CONE PENETRATION TEST DATA 

 
 
 

1. INTRODUCTION 

 
This report presents the results of a Cone Penetration Test (CPT) program carried out for the 
project located at N. Buena Vista Street & N. San Fernando Blvd. in Burbank, California.  The 
work was performed by Kehoe Testing & Engineering (KTE) on July 22, 2009.  The scope of 
work was performed as directed by Diaz, Yourman & Associates personnel. 
 

2. SUMMARY OF FIELD WORK 
 
The fieldwork consisted of performing CPT soundings at four locations to determine the soil 
lithology.  The groundwater measurements were taken in the open CPT hole approximately 10 
minutes after completion of CPT.  The following TABLE 2.1 summarizes the CPT soundings 
performed: 
 

 

 

LOCATION 

 

DEPTH OF 

 CPT (ft) 

 

 

COMMENTS/NOTES: 

DYC-01 74 Refusal, hole open to 73 ft (dry) 

DYC-02 70 Refusal, hole open to 70 ft (dry) 

DYC-03 35 Refusal, hole open to 34 ft (dry) 

DYC-03A 69 Refusal, hole open to 68 ft (dry) 

TABLE 2.1  -  Summary of CPT Soundings 

 

3. FIELD EQUIPMENT & PROCEDURES 

 
The CPT soundings were carried out by KTE using an integrated electronic cone system 
manufactured by Vertek.  The CPT soundings were performed in accordance with ASTM 
standards (D5778).  The cone penetrometers were pushed using a 30-ton CPT rig.  The cone 
used during the program was a 15 cm^2 cone and recorded the following parameters at 
approximately 2.5 cm depth intervals: 
 

• Cone Resistance (qc) • Inclination 

• Sleeve Friction (fs) • Penetration Speed 

• Dynamic Pore Pressure (u) • Pore Pressure Dissipation (at selected depths) 
 
The above parameters were recorded and viewed in real time using a portable computer and 
stored on a diskette for future analysis and reference.  A complete set of baseline readings 
was taken prior to each sounding to determine temperature shifts and any zero load offsets.  
Monitoring base line readings ensures that the cone electronics are operating properly.  



 

4. CONE PENETRATION TEST DATA & INTERPRETATION 
 
The Cone Penetration Test data is presented in graphical form in the attached Appendix.  
Penetration depths are referenced to ground surface.  The soil classification on the CPT plots 
is derived from the CPT Classification Chart (Robertson, 1986) and presents major soil 
lithologic changes.  The stratigraphic interpretation is based on relationships between cone 
resistance (qc), sleeve friction (fs), and penetration pore pressure (u).  The friction ratio (Rf), 
which is sleeve friction divided by cone resistance, is a calculated parameter that is used to 
infer soil behavior type.  Generally, cohesive soils (clays) have high friction ratios, low cone 
resistance and generate excess pore water pressures.  Cohesionless soils (sands) have lower 
friction ratios, high cone bearing and generate little (or negative) excess pore water pressures. 
 
Output from the interpretation program CPTINT provides averaged CPT data over one-foot 
intervals.  The CPTINT output includes Soil Classification Zones, SPT N Values and Undrained 
Shear Strength (Su).  A summary of the equations used for the tabulated parameters is 
provided in the CPTINT Correlation Table in the Appendix.  
 
The interpretation of soils encountered on this project was carried out using correlations 
developed by Robertson et al, 1986.  It should be noted that it is not always possible to clearly 
identify a soil type based on qc, fs and u.  In these situations, experience, judgment and an 
assessment of the pore pressure data should be used to infer the soil behavior type. 
 
If you have any questions regarding this information, please do not hesitate to call our office at 
(714) 901-7270. 
  
Sincerely, 
 

KEHOE TESTING & ENGINEERING 
 
 
 
 
Richard W. Koester, Jr. 
General Manager  
 
07/24/09-jk-35-9810 
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INPUT FILE: C:\temp\DYC-01.CSV |--------------------------------------------------
" Depth Qc(avg) Fs(avg) Rf Rf Zone Spt N Spt N1 Phi
" (feet) (TSF) (TSF) (%) (zone #) (blow/ft) (blow/ft) (degree)
"----------------------------------------------------------------------------------

0.500 199.767 1.687 0.844 9 38 57 50
1.500 148.233 1.935 1.306 8 35 53 50
2.500 72.100 0.525 0.727 8 17 26 47
3.500 33.267 0.283 0.852 7 11 17 43
4.500 38.369 0.340 0.886 7 12 18 43
5.500 58.327 0.496 0.850 8 14 21 43
6.500 104.847 0.648 0.618 8 25 38 45
7.500 89.987 0.511 0.568 8 22 33 43
8.500 155.919 0.921 0.591 9 30 45 45
9.500 198.047 1.059 0.535 9 38 57 47
10.500 257.727 1.291 0.501 9 49 68 47
11.500 182.353 1.477 0.810 9 35 45 45
12.500 365.919 2.579 0.705 10 58 70 47
13.500 325.373 2.274 0.699 10 52 59 47
14.500 413.233 2.557 0.619 10 66 71 47
15.500 344.173 2.920 0.848 9 66 67 47
16.500 262.056 1.657 0.632 9 50 49 45
17.500 260.853 1.901 0.728 9 50 47 45
18.500 269.587 2.414 0.895 9 52 46 45
19.500 249.233 1.565 0.628 9 48 41 45
20.500 120.694 1.191 0.986 8 29 24 41
21.500 180.820 1.277 0.706 9 35 28 43
22.500 238.233 1.305 0.548 9 46 35 43
23.500 111.580 1.040 0.932 8 27 20 39
24.500 130.863 1.126 0.860 9 25 18 41
25.500 251.680 1.809 0.719 9 48 33 43
26.500 258.707 2.173 0.840 9 50 34 43
27.500 284.840 2.078 0.729 9 55 36 43
28.500 346.367 2.711 0.783 10 55 35 43
29.500 303.156 2.252 0.743 9 58 36 43
30.500 272.640 2.298 0.843 9 52 32 43
31.500 205.540 2.097 1.020 9 39 23 41
32.500 256.160 2.519 0.983 9 49 28 41
33.500 253.137 2.136 0.844 9 49 28 41
34.500 236.287 1.797 0.760 9 45 25 41
35.500 210.700 1.350 0.641 9 40 22 41
36.500 225.873 1.227 0.543 9 43 23 41
37.500 258.094 1.541 0.597 9 49 25 41
38.500 183.840 1.242 0.675 9 35 18 39
39.500 168.160 1.707 1.015 9 32 16 39
40.500 185.320 2.137 1.153 9 36 18 39
41.499 227.119 2.764 1.217 9 44 22 41
42.499 105.287 1.775 1.685 7 34 17 37
43.499 76.233 1.493 1.959 7 24 12 35
44.499 107.773 1.622 1.505 8 26 13 37
45.499 145.606 1.446 0.993 9 28 14 37
46.499 273.553 2.356 0.861 9 52 26 41
47.499 360.607 3.358 0.931 9 69 35 41
48.499 340.607 2.678 0.786 10 54 27 41
49.499 153.256 2.336 1.524 8 37 19 37



INPUT FILE: C:\temp\DYC-01.CSV |--------------------------------------------------
" Depth Qc(avg) Fs(avg) Rf Rf Zone Spt N Spt N1 Phi
" (feet) (TSF) (TSF) (%) (zone #) (blow/ft) (blow/ft) (degree)
"----------------------------------------------------------------------------------

50.499 364.027 2.923 0.803 10 58 29 41
51.499 395.880 3.691 0.932 9 76 38 41
52.499 365.200 2.769 0.758 10 58 29 41
53.499 389.707 3.733 0.958 9 75 38 41
54.499 529.925 6.541 1.234 9 102 51 9E9
55.499 528.287 4.538 0.859 10 84 42 9E9
56.499 418.667 3.101 0.741 10 67 34 41
57.499 348.500 2.730 0.783 10 56 28 41
58.499 196.813 1.491 0.757 9 38 19 37
59.499 89.120 1.889 2.120 7 28 14 33
60.499 71.447 2.118 2.965 6 27 14 9E9
61.499 59.280 1.815 3.061 6 23 12 9E9
62.499 101.137 1.836 1.815 7 32 16 33
63.499 106.307 1.413 1.330 8 25 13 33
64.499 123.120 1.771 1.438 8 29 15 35
65.499 182.380 1.739 0.953 9 35 18 37
66.499 330.844 2.517 0.761 10 53 27 41
67.499 344.173 2.589 0.752 10 55 28 41
68.499 460.100 3.134 0.681 10 73 37 41
69.499 368.867 4.281 1.161 9 71 36 41
70.499 89.094 1.815 2.036 7 28 14 31
71.499 30.607 0.520 1.695 6 12 6 9E9
72.499 33.620 0.812 2.410 6 13 7 9E9
73.499 178.800 3.300 1.845 8 43 22 37



INPUT FILE: C:\temp\DYC-02.CSV |--------------------------------------------------
" Depth Qc(avg) Fs(avg) Rf Rf Zone Spt N Spt N1 Phi
" (feet) (TSF) (TSF) (%) (zone #) (blow/ft) (blow/ft) (degree)
"----------------------------------------------------------------------------------

0.500 30.907 0.217 0.703 7 10 15 50
1.500 44.227 0.337 0.763 7 14 21 47
2.500 36.913 0.281 0.760 7 12 18 45
3.500 43.893 0.654 1.490 7 14 21 45
4.500 22.819 0.178 0.777 7 7 11 41
5.500 26.947 0.210 0.779 7 9 14 41
6.500 78.207 0.564 0.721 8 19 29 45
7.500 45.340 0.383 0.844 7 14 21 41
8.500 47.931 0.351 0.731 7 15 23 41
9.500 122.953 0.960 0.781 9 24 36 45
10.500 160.480 0.855 0.533 9 31 44 45
11.500 191.867 1.048 0.546 9 37 49 45
12.500 270.331 2.029 0.751 9 52 64 47
13.500 174.340 1.514 0.868 9 33 38 45
14.500 47.340 0.827 1.747 7 15 16 37
15.500 62.760 0.601 0.958 8 15 16 39
16.500 155.612 1.196 0.769 9 30 30 43
17.500 188.867 1.734 0.918 9 36 34 43
18.500 216.993 1.697 0.782 9 42 38 43
19.500 335.333 1.991 0.594 10 54 47 45
20.500 332.919 1.744 0.524 10 53 44 45
21.500 273.933 1.703 0.621 9 52 42 45
22.500 327.240 2.971 0.908 9 63 49 45
23.500 319.087 2.041 0.640 10 51 38 45
24.500 274.587 2.760 1.005 9 53 38 43
25.500 291.167 2.191 0.752 9 56 39 43
26.500 302.333 2.661 0.880 9 58 40 43
27.500 247.980 1.667 0.672 9 48 32 43
28.500 319.460 2.286 0.715 10 51 33 43
29.500 339.863 2.766 0.814 9 65 41 43
30.500 291.680 2.391 0.820 9 56 34 43
31.500 108.773 1.694 1.556 8 26 16 39
32.500 85.340 1.743 2.041 7 27 16 37
33.500 223.369 2.304 1.032 9 43 24 41
34.500 238.620 2.225 0.932 9 46 26 41
35.500 257.267 2.540 0.987 9 49 27 41
36.500 272.067 1.907 0.701 9 52 28 41
37.500 302.044 2.338 0.774 9 58 30 43
38.500 320.067 3.113 0.973 9 61 31 43
39.500 276.733 2.477 0.895 9 53 27 41
40.500 272.167 2.564 0.942 9 52 26 41
41.499 353.425 3.022 0.855 9 68 34 43
42.499 341.800 3.239 0.948 9 65 33 43
43.499 285.320 2.355 0.825 9 55 28 41
44.499 322.567 3.377 1.047 9 62 31 41
45.499 401.294 3.179 0.792 10 64 32 43
46.499 358.720 2.579 0.719 10 57 29 41
47.499 302.727 2.617 0.864 9 58 29 41
48.499 396.993 3.003 0.756 10 63 32 43
49.499 405.619 4.218 1.040 9 78 39 43



INPUT FILE: C:\temp\DYC-02.CSV |--------------------------------------------------
" Depth Qc(avg) Fs(avg) Rf Rf Zone Spt N Spt N1 Phi
" (feet) (TSF) (TSF) (%) (zone #) (blow/ft) (blow/ft) (degree)
"----------------------------------------------------------------------------------

50.499 430.900 3.918 0.909 9 83 42 43
51.499 443.767 2.933 0.661 10 71 36 43
52.499 447.307 4.073 0.910 9 86 43 43
53.499 395.940 4.861 1.228 9 76 38 41
54.499 300.500 3.100 1.031 9 58 29 41
55.499 373.547 3.084 0.826 10 60 30 41
56.499 346.033 3.485 1.007 9 66 33 41
57.499 254.387 3.549 1.395 8 61 31 39
58.499 236.319 3.646 1.542 8 57 29 39
59.499 152.573 3.389 2.221 7 49 25 37
60.499 247.220 3.127 1.265 9 47 24 39
61.499 391.460 3.535 0.903 9 75 38 41
62.499 230.900 3.138 1.359 8 55 28 39
63.499 259.987 2.821 1.085 9 50 25 39
64.499 284.933 2.737 0.960 9 55 28 39
65.499 280.733 2.774 0.988 9 54 27 39
66.499 437.238 3.066 0.701 10 70 35 41
67.499 273.473 2.728 0.998 9 52 26 39
68.499 112.267 2.667 2.376 7 36 18 33
69.499 277.113 2.285 0.824 9 53 27 39
70.499 696.600 0.000 0.000 10 9E9 9E9 9E9



INPUT FILE: C:\temp\DYC-03.CSV |--------------------------------------------------
" Depth Qc(avg) Fs(avg) Rf Rf Zone Spt N Spt N1 Phi
" (feet) (TSF) (TSF) (%) (zone #) (blow/ft) (blow/ft) (degree)
"----------------------------------------------------------------------------------

0.500 51.880 0.435 0.837 7 17 26 50
1.500 66.773 0.819 1.227 7 21 32 50
2.500 51.220 0.559 1.091 7 16 24 47
3.500 66.513 0.498 0.748 8 16 24 45
4.500 74.887 0.511 0.682 8 18 27 45
5.500 94.500 0.648 0.686 8 23 35 45
6.500 37.093 0.401 1.082 7 12 18 41
7.500 31.160 0.329 1.054 7 10 15 39
8.500 54.444 0.594 1.091 7 17 26 41
9.500 44.527 0.639 1.434 7 14 21 39
10.500 29.587 0.293 0.991 7 9 13 37
11.500 38.967 0.268 0.688 7 12 16 39
12.500 43.706 0.389 0.891 7 14 17 39
13.500 52.827 0.733 1.386 7 17 20 39
14.500 66.340 1.455 2.193 7 21 23 39
15.500 82.373 1.429 1.735 7 26 27 41
16.500 87.025 1.240 1.425 7 28 28 41
17.500 85.800 1.455 1.696 7 27 26 41
18.500 89.513 1.571 1.755 7 29 27 41
19.500 128.067 1.369 1.069 8 31 27 41
20.500 165.956 1.638 0.987 9 32 27 43
21.500 288.940 2.607 0.902 9 55 45 45
22.500 262.053 2.123 0.810 9 50 39 43
23.500 213.213 1.973 0.925 9 41 31 43
24.500 237.344 1.301 0.548 9 45 33 43
25.500 289.300 2.494 0.862 9 55 39 43
26.500 316.653 3.452 1.090 9 61 42 43
27.500 197.507 2.198 1.113 9 38 25 41
28.500 240.127 1.957 0.815 9 46 30 43
29.500 260.613 2.322 0.891 9 50 32 43
30.500 258.633 1.758 0.680 9 50 31 43
31.500 314.153 2.339 0.744 9 60 36 43
32.500 474.913 5.367 1.130 9 91 54 45
33.500 407.325 3.711 0.911 9 78 45 45
34.500 423.400 3.370 0.796 10 68 38 45



INPUT FILE: C:\temp\DYC-03A.CSV |-------------------------------------------------
" Depth Qc(avg) Fs(avg) Rf Rf Zone Spt N Spt N1 Phi
" (feet) (TSF) (TSF) (%) (zone #) (blow/ft) (blow/ft) (degree)
"----------------------------------------------------------------------------------

0.500 128.653 0.763 0.593 9 25 38 50
1.500 130.867 1.249 0.954 8 31 47 50
2.500 121.173 1.147 0.947 8 29 44 50
3.500 102.500 1.034 1.009 8 25 38 47
4.500 88.569 0.704 0.795 8 21 32 45
5.500 82.193 0.609 0.741 8 20 30 45
6.500 39.033 0.472 1.209 7 12 18 41
7.500 25.107 0.263 1.049 6 10 15 9E9
8.500 38.119 0.380 0.997 7 12 18 39
9.500 45.333 0.452 0.997 7 14 21 39
10.500 54.920 0.555 1.011 7 18 25 41
11.500 110.853 0.951 0.858 8 27 35 43
12.500 86.644 0.825 0.952 8 21 26 41
13.500 57.780 0.767 1.328 7 18 21 39
14.500 64.533 0.931 1.442 7 21 23 39
15.500 62.640 1.093 1.746 7 20 21 39
16.500 72.206 0.889 1.232 8 17 17 39
17.500 80.467 0.819 1.018 8 19 18 39
18.500 79.067 1.377 1.742 7 25 23 39
19.500 125.340 1.411 1.126 8 30 26 41
20.500 181.144 2.193 1.211 8 43 36 43
21.500 246.760 1.479 0.599 9 47 38 43
22.500 259.813 2.673 1.029 9 50 39 43
23.500 271.113 1.956 0.721 9 52 39 43
24.500 271.869 1.885 0.693 9 52 38 43
25.500 297.427 1.871 0.629 10 47 33 43
26.500 177.320 1.477 0.833 9 34 23 41
27.500 108.007 1.633 1.511 8 26 17 39
28.500 201.407 2.001 0.994 9 39 25 41
29.500 307.337 2.563 0.834 9 59 37 43
30.500 260.140 2.033 0.781 9 50 31 43
31.500 268.467 2.056 0.766 9 51 30 43
32.500 360.740 2.935 0.813 10 58 34 43
33.500 477.412 4.532 0.949 9 91 52 45
34.500 404.133 3.997 0.989 9 77 43 43
35.500 156.440 2.624 1.677 8 37 20 39
36.500 157.420 1.399 0.889 9 30 16 39
37.500 86.069 1.881 2.185 7 27 14 37
38.500 143.313 2.666 1.860 7 46 24 39
39.500 152.300 2.697 1.771 8 36 18 39
40.500 164.253 2.525 1.537 8 39 20 39
41.499 151.362 2.617 1.729 8 36 18 39
42.499 308.613 2.709 0.878 9 59 30 41
43.499 354.313 3.031 0.856 9 68 34 43
44.499 309.553 2.991 0.966 9 59 30 41
45.499 190.575 2.281 1.197 9 37 19 39
46.499 253.727 3.174 1.251 9 49 25 41
47.499 243.773 3.371 1.383 8 58 29 41
48.499 276.007 3.679 1.333 9 53 27 41
49.499 275.431 3.391 1.231 9 53 27 41



INPUT FILE: C:\temp\DYC-03A.CSV |-------------------------------------------------
" Depth Qc(avg) Fs(avg) Rf Rf Zone Spt N Spt N1 Phi
" (feet) (TSF) (TSF) (%) (zone #) (blow/ft) (blow/ft) (degree)
"----------------------------------------------------------------------------------

50.499 231.287 3.435 1.485 8 55 28 39
51.499 361.540 3.483 0.963 9 69 35 41
52.499 418.500 4.779 1.142 9 80 40 43
53.499 412.973 3.643 0.882 9 79 40 41
54.499 171.381 2.366 1.380 8 41 21 37
55.499 229.860 3.627 1.578 8 55 28 39
56.499 216.187 4.213 1.948 8 52 26 39
57.499 176.987 3.179 1.796 8 42 21 37
58.499 173.463 3.072 1.771 8 42 21 37
59.499 176.200 4.130 2.344 7 56 28 37
60.499 143.300 4.137 2.887 6 55 28 9E9
61.499 145.873 3.635 2.492 7 47 24 37
62.499 151.081 3.940 2.608 7 48 24 37
63.499 144.800 3.475 2.400 7 46 23 37
64.499 138.853 2.949 2.124 7 44 22 35
65.499 160.587 2.995 1.865 7 51 26 37
66.499 180.181 2.682 1.488 8 43 22 37
67.499 291.467 4.391 1.506 8 70 35 39
68.499 584.300 4.690 0.803 10 93 47 9E9



    CPTCP.TBL - CPTINT Correlation and Parameters Table File       Page 1/10 
    -------------with NOTES & References at end------------- 
 
    Program:        CPTINT - CPT Cone Interpretation Program 
    Version:        5.2 
    Table File by:  Dr. R. G. (DICK) Campanella, P.Eng. 
    Rev. Dated:     April 3, 2002 
 
+---------------------------------------------------------------------------+ 
¦   Parameter   ¦       Methods              ¦Refer. ¦  Valid  ¦ Valid Zone ¦ 
¦               ¦                            ¦ Number¦Soil Type¦            ¦ 
¦---------------+----------------------------+-------+---------+------------¦ 
¦ Depth average ¦ Depth averaged over speci- ¦       ¦   All   ¦    All     ¦ 
¦  see NOTE #1  ¦ fied range (see menu)      ¦       ¦         ¦            ¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦ Parameter     ¦ Averaged over range        ¦       ¦         ¦            ¦ 
¦ Averaging     ¦ specified for depth. If no ¦       ¦   All   ¦    All     ¦ 
¦               ¦ values exist, your choice  ¦       ¦         ¦            ¦ 
¦               ¦ is zero's or no value      ¦       ¦         ¦            ¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦ Qc, Tip Stress¦ measured tip force/area    ¦ #6,#8 ¦   All   ¦    All     ¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦     Qt        ¦ Qt = Qc + (1 - a) x U2 and ¦ #6,#8 ¦   All   ¦    All     ¦ 
¦ corrtd for U2 ¦  a = tip area ratio        ¦       ¦         ¦            ¦ 
¦               ¦ Defaults to U2 if given or ¦       ¦         ¦            ¦ 
¦  see NOTE #2  ¦ uses U1 or U3 times Const. ¦       ¦         ¦            ¦ 
¦ [ Note: Input value from input file is used if defined, not calculated ]  ¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦     Q         ¦       Qt - sv              ¦       ¦         ¦            ¦ 
¦(Qt Normalized)¦   Q = -------              ¦#9 & 13¦   All   ¦    All     ¦ 
¦               ¦         sv'                ¦       ¦         ¦            ¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦     Fs        ¦ measured sleeve force/area ¦ #6,#8 ¦   All   ¦    All     ¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦     Rf        ¦          Fs                ¦       ¦         ¦            ¦ 
¦ Friction Ratio¦     Rf = -- x 100%         ¦ #6,#8 ¦   All   ¦    All     ¦ 
¦(if Rf>8, Rf=8)¦          Qt                ¦       ¦         ¦            ¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦      F        ¦          Fs                ¦       ¦         ¦            ¦ 
¦(Rf Normalized)¦   F = --------- x 100%     ¦#9 & 13¦   All   ¦    All     ¦ 
¦               ¦       (Qt - sv)            ¦       ¦         ¦            ¦ 
+---------------+------------------------------------+---------+------------¦ 
¦     Gamma     ¦ Based on Rf or Bq Classif. Zone    ¦         ¦            ¦ 
¦               ¦ Zone #     Gamma = kN/m^3  ¦       ¦         ¦            ¦ 
¦     Total     ¦    1      Qt<4bar   15.70  ¦       ¦         ¦            ¦ 
¦  Unit Weight  ¦    1      Qt=4bar   17.30  ¦       ¦         ¦            ¦ 
¦(Soil + Water) ¦    2      Rf<5%     13.36  ¦       ¦         ¦            ¦ 
¦               ¦    2      Rf=5%     11.80  ¦       ¦         ¦            ¦ 
¦               ¦    2      Bq Zone   12.58  ¦       ¦         ¦            ¦ 
¦  see NOTE #3  ¦    3      Qt<10bar  18.86  ¦       ¦   All   ¦    All     ¦ 
¦               ¦    3      Qt=10bar  19.65  ¦       ¦         ¦            ¦ 
¦               ¦ 4, 5 & 6  Qt<20bar  18.86  ¦       ¦         ¦            ¦ 
¦               ¦ 4, 5 & 6  Qt=20bar  19.65  ¦       ¦         ¦            ¦ 
¦               ¦    7                18.86  ¦       ¦         ¦            ¦ 
¦               ¦  8 & 9              19.65  ¦       ¦         ¦            ¦ 
¦               ¦   10                20.44  ¦       ¦         ¦            ¦ 
¦               ¦ 11 & 12             21.22  ¦       ¦         ¦            ¦ 
+---------------------------------------------------------------------------+ 
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+---------------------------------------------------------------------------+ 
¦   Parameter   ¦         Methods            ¦Refer. ¦  Valid  ¦ Valid Zone ¦ 
¦               ¦                            ¦ Number¦Soil Type¦            ¦ 
¦---------------+----------------------------+-------+---------+------------¦ 
¦       U       ¦ U1,measured on Face of tip ¦       ¦         ¦            ¦ 
¦  Penetration  ¦ U2,measured Behind Tip at  ¦       ¦         ¦            ¦ 
¦ Pore Pressure ¦    shoulder (std location) ¦       ¦   All   ¦    All     ¦ 
¦               ¦ U3,measured Behind Friction¦       ¦         ¦            ¦ 
¦  see NOTE #4  ¦    Sleeve                  ¦       ¦         ¦            ¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦ Water Table   ¦ Depth below ground surface ¦       ¦         ¦            ¦ 
¦               ¦ to where pore pressure = 0 ¦       ¦   All   ¦    All     ¦ 
¦               ¦ Make negative if water     ¦       ¦         ¦            ¦ 
¦               ¦ level is above ground      ¦       ¦         ¦            ¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦       Uo      ¦ Uo = water depth,Hw x unit ¦       ¦         ¦            ¦ 
¦  Hydrostatic  ¦    weight water, Gamma or  ¦       ¦         ¦            ¦ 
¦ Pore Pressure ¦ Uo=Hw=depth-depth to water ¦       ¦   All   ¦    All     ¦ 
¦               ¦       table                ¦       ¦         ¦            ¦ 
¦  see NOTE #4  ¦ if depth<water table,Uo = 0¦       ¦         ¦            ¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦       dU      ¦ dU = U2 - Uo               ¦       ¦         ¦            ¦ 
¦     Excess    ¦ Defaults to U2 if given    ¦       ¦   All   ¦    All     ¦ 
¦ Pore Pressure ¦  or uses U1 or U3 x const. ¦       ¦         ¦            ¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦      DPPR     ¦        dU   U - Uo         ¦       ¦         ¦            ¦ 
¦ (Differential ¦ DPPR = -- = ------         ¦ #6,#8 ¦         ¦            ¦ 
¦ Pore Pressure ¦        Qt     Qt           ¦       ¦   All   ¦    All     ¦ 
¦        Ratio) ¦ Defaults to U2 if given    ¦       ¦         ¦            ¦ 
¦               ¦  or uses U1 or U3 x const. ¦       ¦         ¦            ¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦               ¦        dU                  ¦ # 4   ¦         ¦            ¦ 
¦      Bq       ¦ Bq = -------               ¦ # 8   ¦   All   ¦    All     ¦ 
¦               ¦      Qt - sv               ¦ # 13  ¦         ¦            ¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦ OS (Overburden¦ OS = sv = S (Gamma x Depth)¦       ¦   All   ¦    All     ¦ 
¦     Stress)   ¦                            ¦       ¦         ¦            ¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦ EOS (Effective¦ EOS = sv' = OS - Uo        ¦       ¦         ¦            ¦ 
¦Overburden Stress)         = sv - Uo        ¦       ¦   All   ¦    All     ¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦    Rf Zone    ¦ Classification chart for   ¦ #6    ¦         ¦            ¦ 
¦               ¦       Qc and Rf            ¦       ¦         ¦            ¦ 
¦     Soil      ¦Zone # =  Soil Behavior Type¦ #8,   ¦         ¦            ¦ 
¦ Behavior Type ¦ 1=sensitive fine grained   ¦ Fig4.3¦         ¦            ¦ 
¦               ¦ 2=organic material         ¦       ¦         ¦            ¦ 
¦  see NOTE #5  ¦ 3=clay                     ¦       ¦         ¦            ¦ 
¦               ¦ 4=silty clay               ¦       ¦         ¦            ¦ 
¦               ¦ 5=clayey silt              ¦       ¦   All   ¦1<Qt<1000bar¦ 
¦               ¦ 6=sandy silt               ¦       ¦         ¦0<Rf<8%     ¦ 
¦               ¦ 7=silty sand               ¦       ¦         ¦            ¦ 
¦               ¦ 8=fine sand                ¦       ¦         ¦            ¦ 
¦               ¦ 9=sand                     ¦       ¦         ¦            ¦ 
¦               ¦10=gravelly sand            ¦       ¦         ¦            ¦ 
¦               ¦11=very stiff fine grained ¥¦       ¦         ¦            ¦ 
¦               ¦12=sand to clayey sand ¥    ¦       ¦         ¦            ¦ 
¦               ¦ ¥ overconsolidated or cemented     ¦         ¦            ¦ 
+---------------------------------------------------------------------------+ 
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+---------------------------------------------------------------------------+ 
¦   Parameter   ¦         Methods            ¦Refer. ¦  Valid  ¦ Valid Zone ¦ 
¦               ¦                            ¦ Number¦Soil Type¦            ¦ 
¦---------------+----------------------------+-------+---------+------------¦ 
¦    Bq Zone    ¦ Classification chart for   ¦       ¦         ¦0<Qt<1000bar¦ 
¦     Soil      ¦        Qc and Bq           ¦ #8    ¦   All   ¦ -0.1<Bq<1.4¦ 
¦ Behavior Type ¦(same zone #'s as Rf above) ¦Fig 4.3¦         ¦            ¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦   Spt N(60)   ¦   Qt/N ratio per zone      ¦ # 7   ¦         ¦            ¦ 
¦   Standard    ¦Zone #  Qt/N    Zone #  Qt/N¦       ¦         ¦            ¦ 
¦  Penetration  ¦    1    2          7    3  ¦ # 8   ¦         ¦            ¦ 
¦     Test      ¦    2    1          8    4  ¦Fig 4.2¦   All   ¦    All     ¦ 
¦ (Blows/foot)  ¦    3    1          9    5  ¦       ¦         ¦            ¦ 
¦ at 60% Energy ¦    4    1.5       10    6  ¦       ¦         ¦            ¦ 
¦After R&C(1983)¦    5    2         11    1  ¦       ¦         ¦            ¦ 
¦  see NOTE #6  ¦    6    2.5       12    2  ¦       ¦         ¦            ¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦  Spt N1(60)   ¦ Spt N1(60) = Cn x Spt N(60)¦       ¦         ¦            ¦ 
¦ Normalized for¦ where Cn = (sv')^(-0.77)   ¦ # 8   ¦   All   ¦ 0.5<Cn<1.5 ¦ 
¦ Overburden str¦                            ¦       ¦         ¦            ¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦      Dr       ¦ Specific Sands:            ¦ # 8   ¦         ¦            ¦ 
¦   Relative    ¦                            ¦       ¦         ¦            ¦ 
¦   Density     ¦      100      +    Qc    + ¦       ¦         ¦            ¦ 
¦               ¦ Dr = --- * ln ¦ -------- ¦ ¦       ¦         ¦            ¦ 
¦  see NOTE #7  ¦      C2       ¦       C1 ¦ ¦       ¦         ¦            ¦ 
¦               ¦               + C0 sv'   + ¦       ¦         ¦            ¦ 
¦               ¦ where:                     ¦       ¦         ¦            ¦ 
¦               ¦  All are NC & UNAGED       ¦       ¦         ¦            ¦ 
¦Compressibility¦ Sand      ¦ C0  ¦ C1 ¦ C2  ¦       ¦         ¦            ¦ 
¦               ¦ ----------+-----+----+---- ¦       ¦         ¦            ¦ 
¦   moderate    ¦ Ticino    ¦17.37¦.558¦2.58 ¦ # 1   ¦       / ¦  7 to 10   ¦ 
¦     high      ¦Schmertmann¦15.32¦.520¦2.75 ¦ # 1   ¦   Sand--¦ 0<Qt<500bar¦ 
¦               ¦                            ¦       ¦       \ ¦ 0<sv'<5bar ¦ 
¦               ¦ -------------------------- ¦       ¦         ¦            ¦ 
¦     all       ¦ ALL SANDS:                 ¦       ¦         ¦            ¦ 
¦               ¦  NC, OC, ALL TESTS         ¦ # 5   ¦         ¦            ¦ 
¦               ¦                +  + Qc +  +¦       ¦         ¦            ¦ 
¦               ¦                ¦  ¦ -- ¦  ¦¦       ¦         ¦            ¦ 
¦               ¦                ¦  + C1 +  ¦¦       ¦         ¦            ¦ 
¦               ¦ Dr=C3 + C4log  ¦ -------- ¦¦       ¦         ¦            ¦ 
¦               ¦              10¦ + sv'+C2 ¦¦       ¦         ¦            ¦ 
¦               ¦                ¦ ¦ ---¦   ¦¦       ¦         ¦            ¦ 
¦               ¦                + + C0 +   +¦       ¦         ¦            ¦ 
¦               ¦ where:                     ¦       ¦         ¦            ¦ 
¦               ¦                            ¦       ¦         ¦            ¦ 
¦               ¦  C0  ¦  C1  ¦ C2 ¦ C3 ¦ C4 ¦       ¦         ¦            ¦ 
¦               ¦ -----+------+----+----+--- ¦       ¦   Sand  ¦  7 to 10   ¦ 
¦               ¦ 0.100¦0.0981¦ 0.5¦ -98¦ 66 ¦       ¦         ¦(6 possible)¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦      Phi      ¦ Methods:                   ¦       ¦         ¦            ¦ 
¦               ¦ 1) Robertson & Campanella  ¦#6, #8 ¦         ¦ 7 to 10 & 6¦ 
¦ Friction Angle¦ 2) Durgunoglu & Mitchell   ¦  # 2  ¦       / ¦ 0<Qt<500bar¦ 
¦               ¦ 3) Janbu beta = +15 degree ¦#6, #8 ¦   Sand--¦ 0<sv'<4bar ¦ 
¦               ¦ 4) Janbu beta =  0  degree ¦#6, #8 ¦       \ ¦ 29<phi<49  ¦ 
¦               ¦ 5) Janbu beta = -15 degree ¦#6, #8 ¦         ¦            ¦ 
+---------------------------------------------------------------------------+ 
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+---------------------------------------------------------------------------+ 
¦   Parameter   ¦        Methods             ¦Refer. ¦  Valid  ¦ Valid Zone ¦ 
¦               ¦                            ¦ Number¦Soil Type¦            ¦ 
¦---------------+----------------------------+-------+---------+------------¦ 
¦    Gmax       ¦ Clay:                      ¦       ¦         ¦            ¦ 
¦ Maximum Shear ¦                            ¦ # 8   ¦         ¦            ¦ 
¦   Modulus at  ¦ Gmax = alpha x Qt          ¦Fig4.18¦   Clay  ¦   1 to 6   ¦ 
¦   very small  ¦                            ¦       ¦         ¦            ¦ 
¦    strains    ¦ Sand:                      ¦ # 6   ¦         ¦            ¦ 
¦               ¦ Digitized figure of Qc vs  ¦ # 8   ¦         ¦(6 possible)¦ 
¦               ¦ Gmax with interpolation    ¦Fig4.13¦   Sand  ¦  7 to 10   ¦ 
¦               ¦between sv'curves,R&C method¦       ¦         ¦.25<sv'<8bar¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦ CSR(Qc), t/s  ¦ Seed's CSR vs N1(60) graph ¦ # 11  ¦         ¦            ¦ 
¦ LEVEL ground  + for specified equake Magni-¦ # 12  ¦         ¦            ¦ 
¦ Liquefaction  ¦ tude.Can include silty sand¦       ¦   Sand  ¦  7 to 10   ¦ 
¦SAND Resistance¦ corr. for Zone 7. N1(60)   ¦       ¦         ¦(6 possible)¦ 
¦ see NOTE #8   ¦ from CPT correlations.     ¦       ¦         ¦            ¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦ CSR(Eq), t/s  ¦              Amax   sv     ¦       ¦         ¦            ¦ 
¦ Cyclic Stress ¦CSR(Eq) = 0.65 ---- ---- rd ¦ # 12  ¦         ¦            ¦ 
¦ Ratio applied ¦               g    svo'    ¦       ¦   Sand  ¦  7 to 10   ¦ 
¦by design quake¦Amax=max surface acceleratn ¦ # 3   ¦         ¦(6 possible)¦ 
¦               ¦including Amplification     ¦       ¦         ¦            ¦ 
¦ [ Note: Input value from input file is used if defined, & not calculated] ¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦      rd       ¦ Digitized graph to use     ¦       ¦         ¦(6 possible)¦ 
¦   Reduction   ¦ for depth vs rd:           ¦       ¦         ¦  7 to 10   ¦ 
¦Factor to find ¦ 1) Seed's mean             ¦ # 12  ¦   Sand  ¦ 0<depth<30m¦ 
¦    CSR(Eq)    ¦ 2) Fraser Delta            ¦ # 3   ¦         ¦            ¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦FL,Safety Factor    FL = CSR(Qc)/CSR(Eq)    ¦ # 3   ¦   Sand  ¦  7 to 10   ¦ 
¦against Liquefaction                        ¦       ¦         ¦(6 possible)¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦     Qcr       ¦ Qcr backcalculated from    ¦       ¦         ¦            ¦ 
¦Critical Bearng¦ CSR(Eq) for a specified FL.¦ # 12  ¦   Sand  ¦  7 to 10   ¦ 
¦required to    ¦ Qcr is only for the given  ¦       ¦         ¦(6 possible)¦ 
¦resist Liquefctn GWT,EOS,OS,Amax/g & Eq.Mag ¦       ¦         ¦            ¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦      Su,      ¦            Qc - st         ¦ # 8   ¦         ¦            ¦ 
¦   Undrained   ¦ Nk:   Su = -------         ¦       ¦   Clay  ¦   1 to 6   ¦ 
¦     Shear     ¦              Nk            ¦       ¦         ¦            ¦ 
¦   Strength    ¦                            ¦       ¦         ¦            ¦ 
¦      of       ¦            Qt - U2         ¦       ¦         ¦            ¦ 
¦     CLAY      ¦ Nke:  Su = -------         ¦       ¦   Clay  ¦   1 to 6   ¦ 
¦               ¦              Nke           ¦       ¦         ¦            ¦ 
¦   METHODS:    ¦                            ¦       ¦         ¦            ¦ 
¦               ¦            Qt - sv         ¦       ¦         ¦            ¦ 
¦               ¦ Nkt:  Su = -------         ¦       ¦   Clay  ¦   1 to 6   ¦ 
¦               ¦              Nkt           ¦       ¦         ¦            ¦ 
¦               ¦                            ¦       ¦         ¦            ¦ 
¦               ¦            Qt              ¦       ¦         ¦            ¦ 
¦               ¦ Nc:   Su = --              ¦       ¦   Clay  ¦   1 to 6   ¦ 
¦               ¦            Nc              ¦       ¦         ¦            ¦ 
¦               ¦                            ¦       ¦         ¦            ¦ 
¦               ¦            dU2 (dU1 or dU3)¦       ¦         ¦            ¦ 
¦  see NOTE #9  ¦ NdU:  Su = ---             ¦       ¦   Clay  ¦   1 to 6   ¦ 
¦               ¦            NdU             ¦       ¦         ¦            ¦ 
+---------------------------------------------------------------------------+ 
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+---------------------------------------------------------------------------+ 
¦  Parameter    ¦         Methods            ¦Refer. ¦  Valid  ¦ Valid Zone ¦ 
¦               ¦                            ¦ Number¦Soil Type¦            ¦ 
¦---------------+----------------------------+-------+---------+------------¦ 
¦               ¦           Su               ¦       ¦         ¦            ¦ 
¦    Su/EOS     ¦ Su/EOS = ----              ¦ # 8   ¦   Clay  ¦   1 to 6   ¦ 
¦               ¦           sv'              ¦       ¦         ¦            ¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦    Ko (NC)    ¦                            ¦       ¦         ¦            ¦ 
¦    Normally   ¦ (Ko)NC = 1 - Sin( f )      ¦ # 8   ¦   Sand  ¦  7 to 10   ¦ 
¦  Consolidated ¦     see NOTE #10           ¦       ¦         ¦(6 possible)¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦    Ko (OC)    ¦                      0.42  ¦       ¦         ¦            ¦ 
¦     Over      ¦ (Ko)OC = (Ko)NC x OCR      ¦ # 8   ¦   Sand  ¦  7 to 10   ¦ 
¦  Consolidated ¦                            ¦       ¦         ¦(6 possible)¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦      E25      ¦ E25 = alpha x Qt           ¦ # 8   ¦   Sand  ¦(6) 7 to 10 ¦ 
¦ Youngs Modulus¦ where user input alpha     ¦4.11&12¦         ¦ 0<Qt<500bar¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦       M       ¦ CLAY:                      ¦ # 8   ¦         ¦            ¦ 
¦  Constrained  ¦ M = alpha x Qt             ¦Tabl4.3¦   Clay  ¦   1 to 6   ¦ 
¦    Modulus    ¦ where user input alpha     ¦       ¦         ¦            ¦ 
¦               ¦                            ¦       ¦         ¦            ¦ 
¦               ¦ SAND:                      ¦       ¦         ¦            ¦ 
¦               ¦ Methods:                   ¦       ¦         ¦            ¦ 
¦               ¦ Qt:                        ¦       ¦         ¦            ¦ 
¦               ¦       M = alpha x Qt       ¦       ¦   Sand  ¦  7 to 10   ¦ 
¦               ¦ Baldi:                     ¦ # 8   ¦         ¦(6 possible)¦ 
¦               ¦ M            + sv' +C1     ¦Fig4.10¦         ¦            ¦ 
¦               ¦ -- = C0 x pa ¦ --- ¦   x   ¦       ¦   Sand  ¦  7 to 10   ¦ 
¦               ¦ Qt           + pa  +       ¦       ¦         ¦            ¦ 
¦               ¦         C2                 ¦       ¦         ¦            ¦ 
¦               ¦      OCR   x exp( C3 Dr )  ¦       ¦         ¦            ¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦   OCR (Clay)  ¦       +    Su      +1.25   ¦       ¦         ¦            ¦ 
¦    Over-      ¦       ¦    ----    ¦       ¦ # 6   ¦         ¦            ¦ 
¦ Consolidation ¦       ¦    svo'    ¦       ¦       ¦         ¦            ¦ 
¦    Ratio      ¦ OCR = ¦ ---------- ¦       ¦ # 8   ¦   Clay  ¦   1 to 6   ¦ 
¦               ¦       ¦ +  Su  +   ¦       ¦Fig4.19¦         ¦            ¦ 
¦  see NOTE #11 ¦       ¦ ¦ ---- ¦   ¦       ¦       ¦         ¦            ¦ 
¦               ¦       + + svo' +NC +       ¦       ¦         ¦            ¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦               ¦      + +                +2 ¦       ¦         ¦            ¦ 
¦     Ic        ¦ Ic = ¦ ¦3-log  (Q(1-Bq))¦  ¦       ¦         ¦            ¦ 
¦               ¦      + +     10         +  ¦       ¦         ¦            ¦ 
¦   Material    ¦                            ¦ # 13  ¦   All   ¦     All    ¦ 
¦    Index      ¦      +             +2+0.5  ¦       ¦         ¦            ¦ 
¦After J&D(1993)¦    + ¦1.5+1.3log  F¦ ¦     ¦ # 17  ¦         ¦            ¦ 
¦  see NOTE #18 ¦      +          10 + +     ¦       ¦         ¦            ¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦   Spt N(60)   ¦                            ¦       ¦         ¦            ¦ 
¦   Standard    ¦                            ¦       ¦         ¦            ¦ 
¦  Penetration  ¦  Qc/N = 8.5(1-(Ic/4.75))   ¦       ¦         ¦            ¦ 
¦     Test      ¦                            ¦ # 13  ¦   All   ¦    All     ¦ 
¦ (Blows/foot)  ¦   where Qc in bars         ¦       ¦         ¦            ¦ 
¦ at 60% Energy ¦                            ¦       ¦         ¦            ¦ 
¦After J&D(1993)¦                            ¦       ¦         ¦            ¦ 
¦  see NOTE #16 ¦                            ¦       ¦         ¦            ¦ 
+---------------------------------------------------------------------------+ 
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+---------------------------------------------------------------------------+ 
¦   Parameter   ¦        Methods             ¦Refer. ¦  Valid  ¦ Valid Zone ¦ 
¦               ¦                            ¦ Number¦Soil Type¦            ¦ 
¦---------------+----------------------------+-------+---------+------------¦ 
¦State Parameter¦          +           +     ¦       ¦         ¦            ¦ 
¦               ¦          ¦3M + 8.5M/F¦     ¦       ¦         ¦            ¦ 
¦State,(e-units)¦        ln¦-----------¦     ¦       ¦         ¦            ¦ 
¦               ¦          +  Q(1-Bq)  +     ¦       ¦         ¦            ¦ 
¦Current Void   ¦State =  ---------------    ¦       ¦         ¦            ¦ 
¦   Void Ratio  ¦           11.9 - 1.33F     ¦ # 14  ¦   All   ¦    All     ¦ 
¦     minus     ¦                            ¦       ¦         ¦            ¦ 
¦Critical       ¦          6 Sin fcv         ¦       ¦         ¦            ¦ 
¦   Void Ratio  ¦     M = -------------      ¦       ¦         ¦            ¦ 
¦               ¦          3 - Sin fcv       ¦       ¦         ¦            ¦ 
¦               ¦                            ¦       ¦         ¦            ¦ 
¦               ¦ fcv = const. vol. Phi angle¦       ¦         ¦            ¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦ Fines Content ¦                            ¦       ¦         ¦            ¦ 
¦               ¦FC(%) = 42.4179(Ic) - 54.8574       ¦         ¦            ¦ 
¦     FC(%)     ¦                            ¦       ¦         ¦            ¦ 
¦               ¦ FC(%) =   0% if Ic < 1.2933¦ # 15  ¦   All   ¦    All     ¦ 
¦Percent        ¦                            ¦       ¦         ¦            ¦ 
¦  less than    ¦ FC(%) = 100% if Ic > 3.6508¦       ¦         ¦            ¦ 
¦     #200 Sieve¦                            ¦       ¦         ¦            ¦ 
¦After Davies,99¦                            ¦       ¦         ¦            ¦ 
+---------------+----------------------------+-------+---------+------------¦ 
¦   OCR (Clay)  ¦ OCR = 0.5 + 1.50(PPD)      ¦       ¦         ¦            ¦ 
¦Overcons. Ratio¦                            ¦       ¦         ¦            ¦ 
¦by Pore Press. ¦ PPD = (U1 - U2)/Uo or      ¦       ¦         ¦            ¦ 
¦U1 & U2        ¦ PPD = (U1 - U3)/Uo         ¦ # 16  ¦   Clay  ¦   1 to 6   ¦ 
¦   or U1 & U3  ¦                            ¦       ¦         ¦            ¦ 
¦  see NOTE #17 ¦ and default 0.5 & 1.5      ¦       ¦         ¦            ¦ 
¦               ¦       are settable         ¦       ¦         ¦            ¦ 
+---------------------------------------------------------------------------+ 
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1. Depth averaging may be in 0.5, 1, 2.5 or 5 ft. intervals or 
0.1, 0.25, 0.5 or 1.0 m intervals, or no depth averaging if 
zero is selected. The average is the mean value of the readings  
in the interval. The depth value is the mid-depth of the  
averaged interval. It is convenient to start at half the depth 
averaging interval.  For example, if you want "even" depths and 
the depth averaging is set at 0.50 m then start at 0.25 to get 
values of depth of 0.5, 1.0, 1.5, etc. 
 
2. Basic input CPTU data columns are for Depth, Qc, Fs, U1, U2, 
U3, INC and TEMP may be selected.  In addition the following 
parameters may also be specified as an INPUT data column:  Qt, 
Gamma, Uo, Spt N, Rf Zone, Bq Zone and CSR(EQ).  These values 
will be used where required to obtain other interpreted 
parameters.  If they are not specified the program will 
estimate them when they are required.  For example, you can 
create an OUTPUT data file of any of the above parameters and 
then edit some or all of the values to suite your measurements 
or your desires to specify their values.  You can do that with 
"Gamma" values to input your measurements of unit weight, or 
with "Uo" if you want to input values of pore water pressure 
other than hydrostatic, or with any of the other input 
parameters.  You would use your edited file of adjusted data as 
your new INPUT data file.  Thus, you can specify these 
parameters if you want to override the Program's values. 
 
   You can also use the designated value of "9E9" to denote an 
unknown value. 
 
   You can use the "OTHER" designation to input other data that 
exists on your input file and identify its units. This allows 
you to output it, without operating on it, if you choose. 
 
   It is best NOT to use depth averaging when using input data 
that is not continuous at regular depth intervals.  Always use 
DEPTH AVERAGING with extreme caution since the program averages 
ALL INPUT parameters over the interval chosen irregardless of 
soil type. Careful use of start and end depth choises can make 
depth averaging very effective. 
 
3. Since there is no data in the file within the initial depth 
interval, a default Gamma (unit weight) must be specified from 
the surface to the starting depth.  This is done in the "Param" 
Menu in units of kN/m^3 (1kN/m^3=6.36pcf).  Also, you can specify 
the values of Gamma to be used by the program as in NOTE #2 above. 
 
4. If pore pressures are not measured by the cone then the 
program will take Qc as being equal to Qt for all interpretations 
requiring Qt.  Also, Uo may be specified in the input file as a 
column of Uo vs depth values, if the water pressures are not 
hydrostatic. See NOTE #2 for more info on customizing input data. 
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5. You can choose to use either the Rf classif. Zone or the Bq 
classif. Zone to divide soil into Undrained Parameters (Zones 1 
to 6) and Drained Parameters (Zones 7 to 10) in the "Param" 
Menu. (However, in order to use the Bq Zone you must have Pore 
Pressure, U2, data.)  Also, you may choose to switch Zone 6 to 
a Drained Zone from its Undrained Zone status.  This is done if 
you feel that the soil identified as Zone 6 (sandy silt) is 
really coaser (using other sources of information) and/or you 
want it analyzed as a Drained rather than Undrained soil. 
Finally, the soil behavior names in each zone were shortened in 
version 5.0 for simplicity.  For example, Zone 6 was named 
"sandy silt to clayey silt" but was shortened to "sandy silt". 
 
6. Spt N is the same as Spt N(60) for 60% transferred energy. 
This value is calculated from the Qt/N ratios given for each 
Soil Zone (you can specify either Rf or Bq Zone) and these 
values are used in the Level Ground Liquefaction analysis. 
Values of Spt N may be specified in the Input File, if 
indepedently measured values are to be used.  We suggest that 
you not use depth averaging if you only have selected 
Spt N values at a few depths. You may use "9E9" for missing data. 
 
7. If Dr values are negative then soil is very loose or likely 
more of an undrained soil like a silty sand rather than a 
drained soil for which the Dr correlations were developed. 
Use Dr interpretations very cautiously since they also assume 
the soil is free draining, uncemented, unaged and has the same 
compressibility of grains as the soil used for the correlations 
in chamber calibration tests. 
 
8. The simplified sand liquefaction analysis for level ground 
according to Seed et al requires Spt N1(60) and earthquake 
magnitude to obtain the cyclic stress ratio to cause 
liquefaction, CSR(Qc).  The design maximum ground acceleration, 
the depth-reduction factor, Rd, and overburden total and 
effective stresses are required to calculate the cyclic stress 
ratio applied by the design earthquake, CSR(EQ).  The program 
estimates the N1(60) values from the cone stresses, the operator 
identifies the earthquake magnitude and Seed et al chart is used 
to get CSR(Qc).  The program also calculates CSR(EQ) from the 
user specified maximum ground acceleration including any 
amplification factors, the calculated overburden stresses and 
either Seed's mean or the Fraser Delta Rd factor.  The Fraser 
Delta is used only when amplification factors of the order of 
2 or more are used.  See Reference Nos. 3, 6, 11 and 12 for more 
information.  The user can INPUT specific values for Spt N, 
CSR(EQ), Soil Zones, Gamma's, etc. in order to customize the 
analysis for the existing data base of information.  It is 
recommended that you do not use depth averaging when using 
specific input data but make calculations at specific depths 
where external input data exists. The calculated value of Qcr 
is the minimum value of cone bearing stress required at a given 
depth such that the factor of safety against liquefaction, or 
the ratio FL = CSR(Qc)/CSR(EQ) have the specified value for a 
given earthquake magnitude, max. ground acceleration, depth 
reduction factor, and calculated overburden stresses.  This 
value of Qcr is useful to identify the required minimum level 
of soil improvement for a given design condition. 
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9. The NdU method to calculate undrained shear strength has been 
extended to allow the user to choose either dU1, or dU2 or dU3 
provided such pore pressure measurements exist. 
 
10. The Overconsolidation Ratio, OCR, for the sand must be 
estimated by the user in the "Param" menu if you want to 
estimate Ko in the sand layers.  For the typical normally 
consolidated sand, OCR = 1.0. 
 
11. It is currently only possible to estimate the OCR for a 
clay, which makes use of the correlations obtained from 
extensive laboratory tests. 
 
12. An improved calculation and print routine was added to 
version 5.0 which uses swap routines to reduce memory 
requirements, but slows down the calculations. 
 
13. The classification charts for Rf has been extended at all 
boundaries such that values of Rf>8 and values of Qc<1.00 are 
possible. The Bq classification chart which requires dU2 and 
can now accept values of Bq>1.2 and Qt<1.  Unfortunately, this 
feature does not work. 
 
14. Version 5.1ppd added several enhancements to the program. 
You may input an average vertical flow gradient, which is  
applied over the entire profile depth to be analysed so adjust 
the depth of interest accordingly. Zero gives hydrostatic and  
no flow, a negative gradient is upward flow which increases  
pore pressure and reduces vertical effective stress.  A  
positive gradient gives downward flow. 
 
15. A State Parameter or current void ratio minus critical 
void ratio is calculated according to the paper by Ref. 14, 
Plewes, Davies and Jefferies, 1994. 
 
16. An alternate method to estimate SPT from CPT is provided  
according to Ref. 13, Jefferies and Davies, 1993 in ASTM.  
 
17. An alternate method to estimate OCR in clays is provided 
which uses the measured pore pressure difference, ppd, so  
both U1 and U2 or U1 and U3 must be measured at the same time. 
(see Ref. 16) 
 
18. Version 5.2 added the value Ic (Material Index) according  
to Jefferies & Davies, 1993, 1991 (Ref. 13 & 17) which combines  
all Normalized parameters Q, F and Bq.  
(Note: QtN was changed to Q and RfN to F.) 
 
18A. In Version 5.2, if at any depth the value of Bq>1 (in very  
sensitive saturated soil)then Bq is made equal to 0.99.  Also,  
if Rf>8 it is made 7.99.  These changes have a negligable  
effect on the results. 
 
19. FC(%) or percent of dry weight less than #200 sieve (.074mm) 
was also added according to Davies, 1999 Ref.#15) 
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APPENDIX B - SEISMIC SETTLEMENT ANALYSES 
 

Settlement of level ground due to three levels of earthquake shaking induced by liquefaction 

were estimated based on procedures presented in the Earthquake Engineering Research 

Institute monograph (2008) for standard penetration test (SPT)-based analysis.  For the cone 

penetration test (CPT)-based analysis, the Youd et al. (2001) approach was used.  The results 

are summarized in Table 7 of the text and Table B1 in this appendix. 

 

The seismic settlement of sandy soils located above the groundwater levels was calculated 

using procedures outlined by Tokimatsu and Seed (1987).  The results of these calculations are 

presented in Table 7 of the text and Table B1 in this appendix. 
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Table B1 - SUMMARY OF EVALUATION OF SEISMIC SETTLEMENT POTENTIAL 

ID 

CALCULATED DRY SAND SETTLEMENT 
(inches) 

BOTTOM DEPTH (ELEVATION) OF LOWEST SOIL 
WITH SETTLEMENT  

(feet) 
PGA (g) PGA (g) 

0.19 0.38 0.68 0.19 0.38 0.68 
05-16 <1 <1 1.5 45 (618) 45 (618) 45 (618) 

05-23 <1 <1 4.5 50 (554) 50 (554) 50 (554) 

05-24 <1 <1 2 50 (550) 50 (550) 50 (550) 

05-46 <1 <1 1.5 20 (588) 35 (573) 35 (573) 

06-64 <1 1.5 3.5 50 (624) 50 (624) 50 (624) 

06-67 <1 <1 1.5 50 (648) 50 (648) 50 (648) 

06-68 <1 <1 1.5 50 (620) 50 (620) 50 (620) 

06-69 <1 1.5 3.5 45 (634) 45 (634) 45 (634) 

06-70 <1 <1 2.5 45 (642) 45 (642) 45 (642) 

06-72 <1 1.5 4 45 (553) 45 (553) 45 (553) 

06-73 <1 1 3 35 (569) 35 (569) 35 (569) 

06-74 <1 1.5 5 50 (562) 50 (562) 50 (562) 

06-75 <1 <1 2.5 50 (566) 50 (566) 50 (566) 

06-76 <1 1.0 3.0 50 (570) 50 (570) 50 (570) 

06-77 <1 1 3 40 (563) 40 (563) 40 (563) 

06-78 <1 <1 2.5 45 (587) 45 (587) 45 (587) 

06-79 <1 1.5 4.5 50 (585) 50 (585) 50 (585) 

06-83 <1 <1 1.5 40 (580) 40 (580) 40 (580) 

06-85 <1 <1 2 50 (586) 50 (586) 50 (586) 

06-87 <1 <1 2 50 (600) 50 (600) 50 (600) 

06-88 <1 <1 2 50 (588) 50 (588) 50 (588) 

06-89 <1 <1 1 45 (597) 45 (597) 45 (597) 

06-90 <1 <1 2 45 (611) 45 (611) 45 (611) 

06-91 <1 <1 2 50 (614) 50 (614) 50 (614) 

06-92 <1 1 3.0 35 (570) 35 (570) 35 (570) 

06-93 <1 <1 <1 50 (617) 50 (617) 50 (617) 

06-96 <1 <1 <1 40 (570) 40 (570) 40 (570) 

06-97 <1 <1 1.5 50 (610) 50 (610) 50 (610) 

Notes:  
 Settlement values set to zero when (N1)60 > 30 for a layer. 
 PGA = peak ground acceleration. 
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Notes: OLE event; design groundwater depth: 20 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
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Notes: OLE event; design groundwater depth: 20 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
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Notes: OLE event; design groundwater depth: 20 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
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Notes: OLE event; design groundwater depth: 30 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
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Notes: OLE event; design groundwater depth: 20 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
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Notes: OLE event; design groundwater depth: 20 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
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Notes: OLE event; design groundwater depth: 70 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
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Notes: OLE event; design groundwater depth: 20 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
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Notes: OLE event; design groundwater depth: 20 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
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Notes: OLE event; design groundwater depth: 20 feet
Potentially liquefiable soil types only; nonliquefiable soil types 

t h

LIQUEFACTION ANALYSES USING SPT

06-70

PLATE

B10

0

10

20

30

40

50

0 20 40 60

(N1)60 CS

D
ep

th
 (f

ee
t)

0

10

20

30

40

50

0 5 10 15

Cumulative Settlement
(inches)

D
ep

th
 (f

ee
t)

0

10

20

30

40

50

0 2 4 6

Incremental Settlement 
(inches)

D
ep

th
 (f

ee
t)

Liquefaction unlikely

C
rit

ic
al

 re
si

st
an

ce



K:\datafls\PROJECTS\2009\2009-010.01\Calcs\Liquefaction\Liquefaction Over 50 ft\Liquefaction B06-71.XLS

Notes: OLE event; design groundwater depth: 20 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
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Notes: OLE event; design groundwater depth: 20 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
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Notes: OLE event; design groundwater depth: 20 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
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Notes: OLE event; design groundwater depth: 20 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
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Notes: OLE event; design groundwater depth: 20 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
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Notes: OLE event; design groundwater depth: 20 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
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Notes: OLE event; design groundwater depth: 20 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
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Notes: OLE event; design groundwater depth: 30 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
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Notes: OLE event; design groundwater depth: 40 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
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Notes: OLE event; design groundwater depth: 40 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
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Notes: OLE event; design groundwater depth: 40 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
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Notes: OLE event; design groundwater depth: 40 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
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Notes: OLE event; design groundwater depth: 30 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
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Notes: OLE event; design groundwater depth: 30 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
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Notes: OLE event; design groundwater depth: 40 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
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Notes: OLE event; design groundwater depth: 20 feet
Potentially liquefiable soil types only; nonliquefiable soil types 

t h

LIQUEFACTION ANALYSES USING SPT

06-91

PLATE

B26

0

10

20

30

40

50

0 20 40 60

(N1)60 CS

D
ep

th
 (f

ee
t)

0

10

20

30

40

50

0 5 10 15

Cumulative Settlement
(inches)

D
ep

th
 (f

ee
t)

0

10

20

30

40

50

0 2 4 6

Incremental Settlement 
(inches)

D
ep

th
 (f

ee
t)

Liquefaction unlikely

C
rit

ic
al

 re
si

st
an

ce



K:\datafls\PROJECTS\2009\2009-010.01\Calcs\Liquefaction\Liquefaction B06-92.XLS

Notes: OLE event; design groundwater depth: 20 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
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Notes: OLE event; design groundwater depth: 40 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
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OLE event; design groundwater depth: 40 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
not shown

Notes:
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OLE event; design groundwater depth: 40 feet
Potentially liquefiable soil types only; nonliquefiable soil types 

t h

Notes:
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OLE event; design groundwater depth: 40 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
not shown

Notes:
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OLE event; design groundwater depth: 20 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
not shown

Notes:

B32
PLATE

LIQUEFACTION ANALYSES USING CPT

05-53CPT

0

10

20

30

40

50

0 200 400 600

(qc1N)cs

D
ep

th
 (f

ee
t)

0

10

20

30

40

50

0 2 4 6

Cumulative Settlement
(inches)

D
ep

th
 (f

ee
t)

0

10

20

30

40

50

0.1 0.125 0.15 0.175 0.2

Incremental Settlement 
(inches)

D
ep

th
 (f

ee
t)

Liquefaction unlikely



K:\datafls\PROJECTS\2009\2009-010.01\Calcs\Liquefaction\CPT-05-54.xls

OLE event; design groundwater depth: 20 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
not shown

Notes:
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OLE event; design groundwater depth: 40 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
not shown

Notes:
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OLE event; design groundwater depth: 70 feet
Potentially liquefiable soil types only; nonliquefiable soil types 

t h

Notes:
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OLE event; design groundwater depth: 40 feet
Potentially liquefiable soil types only; nonliquefiable soil types 

t h

Notes:
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OLE event; design groundwater depth: 30 feet
Potentially liquefiable soil types only; nonliquefiable soil types 
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Notes:

B37
PLATE

LIQUEFACTION ANALYSES USING CPT

DYC-03A

0

10

20

30

40

50

60

70

0 200 400 600

(qc1N)cs

D
ep

th
 (f

ee
t)

C
ritical resistance

0

10

20

30

40

50

60

70

0 2 4 6

Cumulative Settlement
(inches)

D
ep

th
 (f

ee
t)

0

10

20

30

40

50

60

70

0 0.025 0.05 0.075

Incremental Settlement 
(inches)

D
ep

th
 (f

ee
t)

Liquefaction unlikely



 

K:\DATAFLS\PROJECTS\2009\2009-010.01\REPORT\2009-010.01 FINAL REPORT.DOC 

APPENDIX C 
PILE AXIAL CAPACITY 

 

 

 



 

 

C-1 
K:\DATAFLS\PROJECTS\2009\2009-010.01\REPORT\2009-010.01 FINAL REPORT.DOC 

APPENDIX C - AXIAL PILE CAPACITY 
 
CIDH Piles 
 
Pile axial capacities were evaluated using the computer program SHAFT 6.0 (Ensoft, 2007b) 

following the principles proposed in “Drilled Shafts: Construction Procedures and Design 

Methods” by the U.S. Federal Highway Administration (FHWA, 1999), in which the ultimate 

capacity is obtained by using the formula: 

 

Ultimate axial pile capacity =  incremental side friction +end-bearing 

 

Using conventional notation used by FHWA: 

 

RT = Bzi fmax,i + B2qmax/4 

RA = RT/F    (allowable stress design [ASD]), and 

iQi  iRi   (load and resistance factor design [LRFD]) 

 

RT = nominal ultimate axial resistance of the drilled shaft 

RA = allowable resistance (ASD) 

F = global factor of safety (ASD) 

B = diameter of the drilled shaft 

zi = layer thickness in layer i 

fmax,i = unit side resistance for compression in layer i 

qmax  = unit base resistance for compression loading 

  = ductility/redundancy/operational importance factor (LRFD) 

i  = load factor for load component i 

Qi  = nominal load value for load component i 

i  = resistance factor for resistance component I 

Ri  = nominal value of resistance component i 

 

The subsurface conditions are classified into four types: cohesive, granular, intermediate 

geomaterials (IGM), and rock.  Recommendations are provided in the design manual to 

estimate the unit side resistances for different types of material.  The manual provides 

recommendations for estimating unit resistance as a function of shear strength for cohesive 
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material and based on overburden pressures and standard penetration test (SPT) blow count 

for sands and IGM.  For settlement analysis, recommendations for t-z and q-z curves were 

provided in the design manual.  Care should be taken to limit the base resistance in large-

diameter drilled shaft if the settlement estimates are not performed because the factor of safety 

(FS) normally used in drilled shaft design might result in excessive settlements for large-

diameter drilled shafts. 

 

Piles were assumed to develop resistance to axial loads from side friction only for normal 

loading conditions.  Pile end-bearing was neglected.  Generalized soil profiles provided in 

Section 3.2 were used for pile capacity analyses.  Skin friction of cohesive soils from the near 

surface (5 feet from finished grade) and from the bottom one pile diameter was not considered.  

Idealized soil input parameters are summarized for the Empire Avenue Street grade separations 

in Table C1. 

 

Table C1 - SOIL INPUT PARAMETERS FOR EMPIRE AVENUE 

SOIL 
TYPE 

DEPTH 
(feet) 

SHAFT 
MODEL 

TOTAL UNIT 
WEIGHT 
(lb/foot3) 

INTERNAL 
FRICTION ANGLE 

(deg) 
COHESION (lb/foot2)

Sand 0-30 Sand 110 33 -- 
Sand 30-85 Sand 130 38 -- 

Note:  
 Groundwater depth at approximately 100 feet below the ground surface.  

 

Where ASD methods were used, a minimum global FS of 2 should be applied to the estimated 

ultimate pile capacities and the resulting value was checked against the service load demand.   

 

Settlement analyses can also be performed using the same computer program as for capacity 

analysis.  The program uses recommendations based on FHWA (1999) for computing the axial 

capacity of single pile and employs t-z and q-z curves to compute the load versus pile vertical 

movement of the drilled shaft.  Since the pile demands were not known, further settlement 

analyses were not performed.  According to the current Caltrans design practice, pile head 

downward movement should not exceed ½ inch if loading equal to pile nominal resistance is 

applied.    
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Driven Piles  
 

Driven pile axial capacities were evaluated using the computer program APILEPlus5.0 for 

Windows (Ensoft, 2007).  This computer program has the capability to estimate the vertical pile 

performance using four different approaches including American Petroleum Institute (API) 

recommended practice 2A (RP2A), the U.S. Federal Highway Administration (FHWA), the U.S. 

Army Corps of Engineers (USACE), and the Lambda method.  Regardless of which method was 

used, the ultimate axial capacity can generally be obtained by summing the components from 

incremental side friction and end-bearing. 

 

For the proposed foundation type, the RP2A method recommended by API was used in the 

analyses.  For the RP2A method, the ultimate axial pile capacity can be expressed as: 

 

Pu  =   (xcx + Kpx tan x) dAs dL + Ap (9c + poNq) 

where 

Pu = ultimate axial pile capacity, 

x = coefficient depending on effective overburden pressure and 

undrained shear strength at depth x for cohesive soil (ignored for 

cohesionless soil), 

cx = undrained soil shear strength at depth x, 

K = coefficient of lateral earth pressure for cohesionless soil ignored 

for cohesive soil), 

px = effective overburden pressure at depth x, 

x = angle of friction between pile wall and soil at depth x, 

As = side surface area of pile, 

L = penetration of pile below the ground surface, 

Ap = cross-sectional area of the pile tip, 

c = undrained soil shear strength at pile tip, taken as the average over 

a distance of 2 diameters below the tip of the pile (ignored for 

cohesionless soil), 

po = effective overburden pressure at pile tip, and 

Nq = bearing capacity factor for cohesionless soil (ignored for cohesive 

soil). 
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Settlement of axially loaded piles was evaluated using elastic settlement analyses and load-

transfer function analyses.  The load-transfer functions considered the shaft-load transfer 

function (t-z curves) and the base-load transfer function (q-z curves).  The built-in load-transfer 

function curves within the APILE program were used in the analyses. 

 

The lateral coefficients, bearing capacity factor, and external friction angles were obtained 

based on site-specific data gathered for this investigation and on correlations/recommendations 

provided in the APILEPlus5.0 manual.  Limiting side friction and end-bearing pressures were also 

assigned according to the manual recommendations and local experience.   

 

Axial pile capacities of 14-inch square precast prestressed concrete piles were evaluated for 

Buena Vista Street Undercrossing.  The design parameters are summarized in Table C2.  The 

analysis results are included in Section 4 of the report.  

 

Table C2 - SOIL INPUT PARAMETERS FOR BUENA VISTA DRIVEN PILE ANALYSIS 

SOIL 
TYPE 

DEPTH 
(feet) 

A-PILE 
MODEL 

EFFECTIVE 
UNIT 

WEIGHT 
(lb/foot3) 

INTERNAL 
FRICTION 

ANGLE 
(deg) 

COHESION 
(lb/foot2) 

BEARING 
CAPACITY 

FACTOR, Nq 

MAXIMUM 
SIDE 

FRICTION 
(lbs/ft2) 

MAXIMUM 
END 

BEARING 
VALUES 
(lbs/ft2) 

Sand 0 - 51 Sand 115 34 -- 30 1,700 100,000 
Sand 51 - 95 Sand 120 38 -- 60 1,800 200,000 
Note:   

 Groundwater at 60 feet deep. 
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APPENDIX D - PILE LATERAL LOAD CAPACITY 

 

Pile lateral capacities were estimated using the (lateral load-deflection) p-y curve approach. 

 
BACKGROUND 
 

Pile lateral load analyses were performed using the computer program LPILE PLUS 5.0 for 

Windows (Ensoft, 2007).  The program computes deflection, shear, and bending moments of 

laterally loaded piles.  The program uses nonlinear p-y (lateral load-deflection) curves to model 

the soil behavior.  These p-y curves can be either input or generated by the program.  For 

sloping ground surfaces, a reduction factor is applied to the resisting soil force (p) based on the 

ratio of the difference between the passive and active earth pressures for a sloping ground 

surface to the difference between the passive and active earth pressure for a level surface.  A 

movement module was also used in the analyses to evaluate the pile reaction against the 

moving soil.  By using this technique, shear forces from piles to resist the movement can be 

obtained in order to model the pile pinning effect in other analyses.  

 

Input parameters for the program include applied moments, lateral forces, axial load, head 

condition (free or fixed), pile geometry and stiffness, initial soil movement along the pile, and soil 

geometry and strength parameters.  The soil parameters include soil type for internal p-y curve 

generation, unit weight, friction angle, shear strength, initial stiffness, and soil strain at 

50 percent of maximum strength. 

 

For piles in group, the capacities of single piles should be reduced using a group reduction 

factor (GRF) as noted in Figure 22 the report. 

 

ANALYSES 
 

Lateral pile analyses were performed for free and fixed head conditions for cast-in-drilled-hole 

(CIDH) and driven piles.  Soil profiles and analyses parameters are provided in Table D1 and 

Table D2 for Buena Vista Street and Empire Avenue, respectively.  The analyses cases and 

summary results are included in the report. The deflection, shear and moment figures for each 

condition are provided in Plates D1 through D12.  The lateral pile analyses considered a single 

pile.     
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Table D1 - L PILE SOIL PROPERTIES FOR BUENA VISTA STREET  

SOIL 
TYPE 

DEPTH 
(inches) 

L PILE 
MODEL 

EFFECTIVE 
UNIT 

WEIGHT 
(pci) 

KSTATIC 
(pci) 

 
KSEISMIC 

(pci) 

INTERNAL 
FRICTION 

ANGLE 
(deg) 

SU 
(psi) e50 NOTE 

SAND 
(compacted 

fill) 
-100-0.1 SAND 0.069 -- -- 34 -- --  

SAND 0.1-660 SAND 0.067 90 -- 34 -- --  

SAND 660-720 SAND 0.075 225 -- 38 -- --  

SAND 720-1320 SAND 0.039 125 -- 38 -- --  
Notes: 

 The pile top at the abutment is assumed to be 25 feet below the ground surface (bgs).  One-third of this 
embedment was used as overburden.  For the bents, 7 feet of compacted fill as added for overburden. 

 Groundwater table at 100 feet bgs. 
 pci = pounds per cubic inch. 
 psi=pounds per square inch. 

 

Table D2 - L PILE SOIL PROPERTIES FOR EMPIRE AVENUE 

SOIL 
TYPE 

DEPTH 
(inches) 

L PILE 
MODEL 

EFFECTIVE 
UNIT 

WEIGHT 
(pci) 

KSTATI
C 

(pci) 

 
KSEIS

MIC 
(pci) 

INTERNAL 
FRICTION 

ANGLE 
(deg) 

SU 
(psi) e50 NOTE 

SAND 
(compacted fill) 

-100-0.1 SAND 0.069 -- -- 34 -- --  

SAND  0.1-360 SAND 0.064 90 -- 33 -- --  

SAND 360-840 SAND 0.075 225 -- 38 -- --  

SAND 840-1020 SAND 0.039 125 -- 38 -- --  

Notes: 
 The pile top at the abutment is assumed to be 25 feet below the ground surface (bgs).  One-third of this 

embedment was used as overburden.  For the bents, 7 feet of compacted fill as added for overburden. 
 Groundwater table at 100 feet bgs. 
 pci = pounds per cubic inch.
 psi=pounds per square inch. 
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APPENDIX E - MSE WALL EXTERNAL STABILITY ANALYSIS 

 

The computer programs MSEW (ADAMA, 2009) and Slope/W (GEOSLOPE, 2007) were used 

to evaluate the external stability of the mechanically stabilized earth (MSE) retaining wall.  

MSEW (ADAMA, 2009) adopted the design guidelines in demonstration Project No. 82: 

Publication No. Federal Highway Administration (FHWA) – SA-96-07 and FHWA National 

Highway Institute (NHI)-00-0043, both of which had evolved from American Association of State 

Highway and Transportation Officials (AASHTO) and FHWA.  The objective of the analyses was 

to provide a minimum reinforcement length that would satisfy the required factor of safety (FS) 

values for external static and seismic cases as recommended in FHWA NHI-00-0043 (FHWA, 

2001).  The analyses performed included the following steps:  

 

1. Assumption of a uniform reinforcement length from the face of the MSE wall that would 

satisfy the FS values with respect to sliding, overturning, and bearing capacity as 

recommended in FHWA NHI-00-0043 (FHWA, 2001).  This analysis was performed 

using the computer program MSEW (ADAMA, 2009). 

2. Input the reinforcement length that satisfies the FS values in step 1 into the computer 

program Slope/W (GEOSLOPE, 2007) and calculate the global FS value with respect to 

deep seated slope failure.    

3. Iteration until the assumed reinforcement length satisfied the external stability 

recommendations in FHWA NHI-00-0043 (FHWA, 2001).  

 

As stated earlier, the recommendations provided within this report cover the external stability of 

the MSE wall.  The required reinforcement length may be governed by the internal stability 

which is a function of reinforcement type, strength, and reinforcement distribution through the 

height of the wall.  The internal stability should be checked by the design-build contractor prior 

to the construction.  Furthermore, as stated in the FHWA-NHI-00-43 (FHWA, 2001), in some 

cases, the critical slip surface may be partially inside and partially outside the reinforced soil 

mass.  Therefore, a combined external/internal stability analysis should be performed prior to 

construction.  
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BACKGROUND 
 

The MSEW (ADAMA, 2009) computer program includes a design mode and an analysis mode.  

The results presented here are based using the analysis mode.  This mode calculates the FS 

values with respect to an assigned soil reinforcement layout.  

 

Input parameters for the program include wall height, wall batter, soil surcharges, dead and/or 

live load surcharges, seismic loads, groundwater conditions, type of reinforcement, engineering 

properties of the foundation, and the reinforced and retained soils.  

 

The program is capable of performing static and seismic analyses.  During an earthquake, in 

addition to the static horizontal pressure, the retained fill exerts a dynamic horizontal pressure 

on the MSE wall.  MSEW (ADAMA, 2009) calculates the dynamic horizontal pressure using the 

Mononobe-Okabe procedure.  

 

The stability of the MSE wall with respect to deep seated slope failure was evaluated for static, 

seismic (pseudostatic) conditions using the computer program SLOPE/W (GEO-SLOPE, 2007).  

The program is capable of performing general slope stability calculations using several two-

dimensional, limit equilibrium analysis methods, including simplified Janbu, Bishop, and 

Spencer methods of slices for both circular and randomly shaped failure surfaces.  User-defined 

input parameters for the SLOPE/W (GEO-SLOPE, 2007) computer program included soil unit 

weight, soil shear strength, and slope geometry.   

 

ANALYSES 
 

The input parameters for loads, soil properties and seismic parameters are summarized in 

Table E1 and Table E2, respectively.  The retained soil was modeled as a rigid block (using a 

high cohesion value) when evaluating the MSE wall for deep seated slope stability.  Hence, no 

failure surfaces within the reinforced zone were taken into account in the analysis.  The analysis 

was based on methods by Janbu and Bishop for circular failure surfaces.  
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Table E1 - SUMMARY OF LOADS 
Strip Load 1 

(lb/ft) 16,000 

Strip Load 2 
(lb/ft) 16,000 

Notes: 
 Distances of the strip loads from the walls are 10 feet and 25 feet for loads 1 and 2, respectively. 
 Width of loads is 8.25 feet. 

 

Table E2 - SUMMARY OF INPUT SOIL PROPERTIES 

SOIL REGION UNIT WEIGHT 
(pcf) 

FRICTION ANGLE 
(degrees) 

COHESION 
(psf) 

Reinforced Soil1 130 35 5,000 

Retained Soil 120 34 -- 

Foundation Soil 115 32 -- 

Notes: 
1. The soil properties were assumed so that the reinforced soil mass is modeled as a rigid body.  
 psf = pounds per square foot. 
 pcf = pounds per cubic foot. 
 The groundwater level was assumed to not affect bearing capacity.  

 

In addition to a static analysis, a pseudostatic analysis was performed to check the stability of 

the MSE wall under seismic conditions.  The horizontal acceleration coefficient used in the 

analyses was based on CGS SP117A (2008) guidelines, and corresponds to the product of the 

peak ground acceleration at the site and a factor, feq (SP117A Figure 1).  feq is determined for a 

site based on the distance from the site to the design fault, the maximum magnitude capable of 

being generated at the site by the design fault, the associated peak ground acceleration, and 

the threshold displacement value (5 centimeters).  A value of 0.5 was estimated for feq at the 

site.  The horizontal acceleration coefficient used in the analysis was 0.3.   

 

The analyses resulted in a minimum reinforcement length of 0.9xH, where H is the total height 

of the MSE wall.  The FS values obtained for external stability for the specified reinforcement 

length are summarized in Table 14 of the text. 
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December 15, 2010 
 
Project No. 2009-010.01 
 
Mr. Patrick Nicholson 
AECOM 
300 South Grand Avenue 
Second Floor 
Los Angeles, CA 90071 
 
Subject: Addendum Number 1 
  Geotechnical Investigation 

SCRRA Empire Avenue and Buena Vista Street Grade Separation 
E737b-08, CTO No. 001 
Burbank, California 

 
Dear Mr. Nicholson: 
 
Introduction 
 
This addendum summarizes the results of DiazYourman & Associates’ (DYA) geotechnical 
input to the design of the proposed temporary retaining walls and mechanically stabilized earth 
(MSE) slopes for the subject project.  This addendum provides conclusions and 
recommendations for the global slope stability, and lateral earth pressure loading for the 
proposed temporary walls based on the Southern California Regional Railway Authority 
(SCCRA) guidelines.  In addition, this addendum provides a summary of DYA’s consultation 
with suppliers and evaluation of the various MSE products for temporary walls and the proposed 
1H:1V (horizontal to vertical) slope for the shoofly. 
 
Previously DYA performed a geotechnical investigation at the project site and summarized the 
results of that investigation in our report entitled Geotechnical Investigation, SCRRA Empire 
Avenue and Buena Vista Grade Separation, E737B-08, CTO No. 001, Burbank, California dated 
June 23, 2010 (Report).  The conclusions and recommendations in the Report remain 
applicable unless modified herein.  The project plans are provided in Attachment 1, together 
with SCCRA excavation support guidelines (SCRRA, 2009).  A summary of the proposed 
retaining walls and slopes is summarized in Table 1.   
 

     D I A Z  •   Y O U R M A N 

               &  A S S O C I A T E S  

 
 

 
1616 EAST 17th STREET    SANTA ANA,  CA  92705-8509    TEL. (714) 245-2920  FAX (714) 245-2950 
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Table 1 - PROPOSED TEMPORARY RETAINING WALLS AND SLOPES 
WALL 

TYPE/SLOPE 
WALL 
NO. WALL STATION1 LOCATION LENGTH 

(feet) 
HEIGHT 

(feet) 

Temporary 
Shoring  

1 STA. 636+00.00  
to STA. 642+00.00 

Adjacent to existing San 
Fernando Road 200 25 

2 
STA. 636+00.00  

to STA. 639+00.00 
(Along North of the 

Adjacent to existing 
SCRRA2 railroad tracks 135 30 

4 

STA. 636+00.00 
to STA. 639+00.00 
(Along South of the 

shoofly) 

Adjacent to Victory Place 
construction 120 26 

Temporary 
MSE3 Retaining 

Walls   

3a STA. 648+00.00 
to STA. 651+00.00 

Adjacent to Caltrans 
Interstate (I)-5 

southbound ramp 
120 20 

3b STA. 654+00.00 
to STA. 657+00.00 

Adjacent to Caltrans I-5 
southbound offramp  130 20 

1H:1V4 Slope -- STA 616+00 to STA 
619+00 and  

Back of curb along 
Victory Place 145 -- 

1. Stationing based on reference plans, see Attachment 1 for project plans. 
2. Southern California Regional Rail Authority. 
3. Mechanically stabilized earth. 
4. H:V = horizontal to vertical. 

 

Lateral Loading 
 
The static lateral earth pressure criteria provided in Section 4.6 of the Report for temporary 
structures remains applicable for the proposed temporary shoring, and comply with the SCRRA 
Guidelines.  However, the temporary retaining walls should also be designed for seismic loading 
if the temporary shoring will remain in place more than three months in accordance with SCRRA 
guidelines (SCRRA, 2009).  Both the static and seismic lateral earth pressures for the proposed 
temporary walls are provided on Figure 1 for completeness.  The proposed temporary shoring 
should be evaluated for potential railroad surcharge (Cooper E-80 loading) as identified in the 
SCRRA guidelines (SCRRA, 2009). 
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BRACED
SHORING

q (Surcharge)

Pp

H1

H2
P

qP sP

CANTILEVER
SHORING

3H

qP aP

q (Surcharge)

H1

H2

3H

 
 Cantilever Shoring Braced Shoring 
Pp = 300 H2 4,000 psf P = Pa + Pq = 35 H3 + 0.3q P = Ps + Pq = 23H3 + 0.5q  
µ = 0.4 (300 psf minimum) (300 psf minimum) 
 Fe = 7 H1

2 Fe = 12 H1
2 

Notes:  
 All values of height (H) in feet, and pressure (P) and surcharge (q) in pounds per square foot (psf). 
 Values for temporary excavations using flexible walls and based on existing soils. 
 For vehicle traffic surcharge, assume no less than a 100 psf uniform horizontal pressure along the top 

10 feet. 
 Earth pressure assumes no hydrostatic pressures.  If hydrostatic pressures are allowed to build up, the 

incremental earth pressures below groundwater level should be reduced by 50 percent and added to 
hydrostatic pressure for total lateral pressure. 

 A peak ground acceleration (PGA) of 0.19g corresponding to a serviceability level ground motion was used 
to calculate Fe.  Fifty percent of the PGA for cantilever walls and 75 percent of PGA for restrained walls 
was used. 

Figure 1 - LATERAL EARTH PRESSURE - TEMPORARY SHORING 
 
Global Stability Analysis 
 
External global stability of proposed temporary retaining walls 1, 2, 3A, 3B, and 4 were analyzed  
using the computer program SLOPEW (GEOSLOPE, 2007) as summarized in Attachment 2.  
The results of the global stability analyses are summarized in Table 2.  The final temporary MSE 
wall design should satisfy the minimum required safety factors for internal and external stability 
(FHWA, 2001) and should be designed by a specialty design-build contractor. 
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Table 2 - SUMMARY OF FS VALUES FOR EXTERNAL STABILITY WITH RECOMMENDED 
MINIMUM REINFORCEMENT LENGTH 

WALL NUMBERS1 FAILURE 
SURFACE 

CALCULATED  
STATIC FS 

CALCULATED  
SEISMIC FS 

1, 2, and 42 Circular 1.7 1.5 

3A and 3B3,4 Circular 1.7 1.4 
Block 1.6 1.4 

Notes: 
1. Wall summary provided in Table 1. 
2. Shoring wall should satisfy the minimum required safety factors (CGS, 2008). 
3. Mechanically stabilized earth (MSE) wall should satisfy the minimum required safety factors (FHWA, 2001).
4. Effect of geogrids ignored in soil strength analysis. 
 The serviceability peak ground acceleration of 0.19 g was used to calculate the horizontal coefficient of 

0.09 used in the seismic analysis 
 Results are for a reinforcement length equal to 0.9xH, where H is the height of the wall. 
 FS = factor of safety. 

 

MSE Product Evaluation 
 
DYA contacted and reviewed possible MSE design-build suppliers and evaluated various MSE 
products as summarized below for possible use to construct walls 3a and 3b: 
 

 Tensar Earth Technologies, Inc. has Temporary Wall and SierraScape MSE retaining 
wall systems that use a Tensar uniaxial structural geogrid as reinforcing and a welded 
wire form facing unit, as shown in Attachment 3. 

 Hilfiker has the Welded Wire Wall MSE retaining wall system that uses welded metal 
wire straps as reinforcing and a welded wire form facing unit, as shown in the detail 
provided in Attachment 3. 

 Reinforced Earth Company has the Terratrel and the Geotrel MSE Wire Faced retaining 
wall systems.  The Terratrel system uses galvanized steel reinforcing strips as 
reinforcing a welded wire mesh base with a wire mesh facing connected by a connector 
rod and hairpin connectors.  The Geotrel MSE Wire Faced retaining wall system uses 
geosynthetic straps as reinforcing and a welded wire form facing unit.  Details of both 
systems are provided in Attachment 3. 

 
Geogrid Reinforced Slope Product Evaluation 
 
DYA contacted and reviewed MSE design-build suppliers and evaluate the various products to 
reinforce the proposed temporary 1H:1V slope from Station 616+00 to Station 619+00 for the 
shoofly as summarized below: 
 

 Tensar has a Sierra slope retaining system consisting of a combination of uniaxial and 
biaxial geogrids to allow slopes to be constructed as steep as 0.375H:1V.  Details 
provided in Attachment 4. 

 Mirafi has Miragrid 3XT that can be used to reinforce slopes so they can be constructed 
at a 1H:1V slope.  Details provided in Attachment 4. 

 SSL has Synteen SF-110 that can be used to reinforce slopes so they can be 
constructed at a 1H:1V slope.  Details provided in Attachment 4. 
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ATTACHMENT 2 - GLOBAL STABILITY ANALYSIS 

 

This attachment summarizes the slope stability analyses for the proposed temporary retaining 

walls 1, 2, 3A, 3B, and 4, as summarized in Table 1.  The subsurface conditions for the slope 

stability analyses were based on field and laboratory investigations performed for this project 

and previous nearby investigations. 

 
Slope stability analyses were performed for the static and pseudostatic conditions for circular 

and block failure surfaces.  The Slope/W (GEOSLOPE, 2007) computer program calculates the 

factor of safety against instability of a slope by the method of slices using a two-dimensional, 

limit-equilibrium method.  The program is capable of handling general slope stability problems 

by the simplified Janbu, simplified Bishop, and Spencer methods of slices for both circular and 

randomly shaped failure surfaces.  The Spencer method was used in these analyses.  Both 

circular and randomly shaped (simulating a wedge) failure surfaces were used in these 

analyses.  User-defined input parameters for the SLOPE/W (GEO-SLOPE, 2007) computer 

program included soil unit weight, soil shear strength, and slope geometry.   

The input parameters for loads, soil properties, and seismic parameters are summarized in 

Table 3.  The analysis was based on methods by Spencer for circular failure surfaces.  Walls 3A 

and 3B were also analyzed by Spencer for block failure surfaces.  The results of the analyses 

are summarized in Table 2. 

 

Table 3 - SUMMARY OF INPUT SOIL PROPERTIES 

SOIL REGION UNIT WEIGHT 
(pcf) 

FRICTION ANGLE 
(degrees) 

COHESION 
(psf) 

Fill1 120 34 0 
Retained Soil 130 35 5000 
0 to 40 feet 115 32 0 
40 to 60 feet 120 36 0 
60 to 110 feet 130 38 0 
Notes: 

1. Effect of geogrids ignored in soil strength estimate. 
 psf = pounds per square foot. 
 pcf = pounds per cubic foot. 
 The groundwater level was assumed to not affect bearing capacity.  

 

In addition to a static analysis, a pseudostatic analysis was performed to check the stability of 

the MSE and shoring walls under seismic conditions.  The horizontal acceleration coefficient 

used in the analyses was based on CGS SP117A (2008) guidelines, and corresponds to the 

product of the peak ground acceleration at the site and a factor, feq (SP117A Figure 1).  feq is 
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determined for a site based on the distance from the site to the design fault, the maximum 

magnitude capable of being generated at the site by the design fault, the associated peak 

ground acceleration, and the threshold displacement value (15 centimeters).  A value of 0.4 was 

estimated for feq at the site.  The horizontal acceleration coefficient used in the analysis was 

0.09. 
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The Spanish Hills Golf and
Country Club – Camarillo, CA

This site was considered
economically undevelopable until
the Sierra System was proposed.
The value and appearance of 
the land has been enhanced
dramatically with Sierra Slopes.

Optimal Solutions Based on Site Constraints >

Private Residence – Pittsburgh, PA 

This project combines steep and flatter Sierra Slopes
to accommodate limited property constraints.

Site Specific Solutions

The Tensar® Sierra® Slope System

was developed to provide a designer

with countless layout and slope

angle options. The flexibility of the

Sierra Slope System makes it a

common choice when solving grade

separation challenges.

Designers and owners are

continually faced with different

property and site constraints that

create grade separation challenges.

Some projects may require a very

steep grade change in which a

green, vegetative solution is the

right solution, such as this residence

in Pittsburgh, PA. Other projects may

utilize complementary grade

separation solutions, such as the

Mesa® Retaining Wall Systems,

combined with the Sierra Slope

System to create a dramatic and

cost-effective solution. The

examples on this and the following

page demonstrate some of the

system’s design flexibility.

Marriott Riverchase – Hoover, AL

The Sierra System easily adapts to a wide range of
slope and slope/wall combinations, but the 1H:1V,
as used for the Marriott in Hoover, AL, remains the
most commonly specified Sierra Slope.
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1.0  FORWARD 

1.1 PURPOSE 
 
These Excavation Support Guidelines provide the minimum requirements for excavations and 
temporary excavation support adjacent to the Southern California Regional Rail Authority 
(SCRRA) railroad tracks.  The design of permanent retaining walls and other systems of 
permanent earth retention adjacent to SCRRA tracks is addressed in the SCRRA Design 
Criteria Manual and other applicable guidelines. 
 
SCRRA has developed the criteria and requirements specified herein for the protection of their 
rail facilities and operating system when construction and excavation activities occur adjacent to 
active railroad tracks.  Given the risks associated with construction and excavation adjacent to 
an active railroad commuter/passenger and freight line, the design requirements and 
construction limitations specified herein are conservative and may be more restrictive than 
those commonly required by other agencies (for example, regarding excavations adjacent to a 
highway).  Specialized requirements and recommended design practices for excavation and 
excavation support contained in these Guidelines are intended to improve safety of excavation 
adjacent to active railroad tracks for railroad operations, the traveling public, and Contractor 
personnel, and reduce delays and impacts to railroad operations. 
 
The design, submittal, and review processes defined in these Guidelines shall be adhered to for 
all excavations on SCRRA Right-of-Way, and for excavation activities that might affect 
operations on SCRRA railroad tracks, signals, and other related facilities.  Deviations or 
variances from the provisions of these Guidelines shall be presented to SCRRA for review 
following the process outlined in Section 10.3. 

1.2 LIMITATIONS AND DISCLAIMERS 
 
These Guidelines are not intended for use as a textbook, and shall not be used as a substitute 
for engineering knowledge, experience, or judgment.  The criteria, information, and analysis 
methodologies presented in these Guidelines have been developed in accordance with 
recognized engineering principles and are in accordance with railroad industry practice.  
SCRRA does not warrant the accuracy or completeness of these Guidelines, nor that the 
Guidelines are free from errors and omissions.  Users of these Guidelines shall independently 
validate and verify the information contained herein, and should promptly notify SCRRA of any 
discrepancies or inconsistencies discovered in the course of utilizing these Guidelines. 
 
Design of temporary shoring systems for excavation support shall be prepared by a licensed 
California professional engineer who shall be solely responsible for verifying the accuracy, 
suitability, and applicability of the information contained in these Guidelines for any specific 
project. 
 
Review and acceptance of submittals by SCRRA shall not relieve the Contractor and Engineer-
of-Record of responsibility for the design and construction of the temporary shoring system, 
including responsibility for errors and omissions in submittals, and construction deviations from 
accepted design plans.  Excavation safety shall be the responsibility of the Contractor 
performing the excavation and the Engineer-of-Record who designed the shoring for the 
excavation. 
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1.3 CHANGES, UPDATES, AND EFFECTIVE DATE 

These Guidelines as well as the referenced SCRRA Documents listed in Section 1.4 are 
available on the SCRRA website: www.metrolinktrains.com.  The most recent date shown in the 
lower right hand footer of each page is the effective date of the Guidelines.  The most recent 
effective date shall supersede all previous versions.  Revisions and updates to the Guidelines 
will be posted on the website.  Users of these Guidelines shall be solely responsible for 
checking the website for updates and utilizing the latest version.  Forward any proposed 
changes or updates to these Guidelines to the SCRRA Director of Engineering and Construction 
for consideration.  The current effective date of these Guidelines shall be July 2009. 

1.4 REFERENCES 
 
The following documents are referenced in these Guidelines: 
 

 Southern California Regional Rail Authority (SCRRA) Documents, latest edition: 
o Design Criteria Manual 
o Track Standards 
o SCRRA Standard Specifications 
o Track Maintenance, Right of Way and Structures, Engineering 

Instructions 
o Roadway Worker On-Track Safety Instructions 
o Form 4, Agreement for Moving Oversized Loads Over Highway-Rail 

Grade Crossings 
o Form 5, Indemnification and Assumption of Liability Agreement 
o Form 6, Temporary Right-of-Entry Agreement 
o Form 36, Right-of-Way Encroachment Approval Procedures 
o Form 37, Rules and Requirements for Construction on Railroad Property 
o General Safety Regulations for Third Party Construction and Utility 

Workers on SCRRA Property 
o General Code of Operating Rules 

 
 American Railway Engineering and Maintenance-of-Way Association (AREMA), 

Manual for Railway Engineering, latest edition. 
 

 State of California Department of Transportation (Caltrans), Trenching and Shoring 
Manual, latest edition. 

 
 Federal Railroad Administration (FRA), Safety Regulations, 49 CFR Part 214, latest 

revision. 
 

 California Occupational Safety and Health Administration (Cal/OSHA), California 
Code of Regulations, Title 8, Chapter 4, Division of Industrial Safety, Subchapter 4, 
Construction Safety Orders, latest revision. 

 
 California Public Utilities Commission (CPUC), General Orders, latest revision. 

 
 American Institute of Steel Construction (AISC), Steel Construction Manual - 

Allowable Stress Design (ASD), thirteenth edition, 2005. 

http://www.metrolinktrains.com/
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 American Concrete Institute (ACI), Building Code Requirements for Structural 

Concrete (ACI 318), latest edition. 
 

 American Welding Society (AWS), D1.1, Structural Welding Code – Steel, latest 
edition. 

 
 Post-Tensioning Institute (PTI), Recommendations for Prestressed Rock and Soil 

Anchors, 2004. 
 

 Federal Highway Administration (FHWA), Geotechnical Engineering Circular No. 4, 
Ground Anchors and Anchored Systems, FHWA-IF-99-015, June 1999. 

 
 Federal Highway Administration (FHWA), Geotechnical Engineering Circular No. 7, 

Soil Nail Walls, FHWA-IF-03-017, March 2003. 

1.5 DEFINITIONS 
 

A. Railroad Terminology  
  
  
Basic Safety Envelope  The area within 25 feet horizontally of the centerline of the 

nearest active track.  The pair of imaginary lines, which 
define the outside boundaries of the Basic Safety 
Envelope, extend vertically up and down infinitely.  For 
the purpose of these Guidelines, all construction activities 
within these boundaries will be considered to have the 
potential to foul the track and will be constrained as 
necessary by the SCRRA Employee-in-Charge/Flagman. 

  
Contractor The individual, firm, partnership, corporation, joint 

venture, or combination thereof that has entered into a 
construction contract with the legal entity for which the 
work is being performed.  For purpose of these 
Guidelines, Contractor also includes any sub-contractor, 
supplier, agent, or other individual entering the SCRRA 
Right-of-Way during performance of the work.   

  
Cross Level The difference in elevation between the tops of both rails 

measured along a line perpendicular to the track 
centerline. 
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Engineer-of-Record The licensed professional engineer in responsible charge 
of shoring system design, whose seal and signature shall 
be affixed to the drawings, specifications, calculations, 
and other documents used in the design and construction 
of excavation support.  For the purpose of these 
Guidelines, the Engineer-of-Record also includes other 
people designated by the licensed professional engineer 
in responsible charge and working at his/her direction. 

  
Guidelines  For the purpose of this document, Guidelines shall be 

considered this document (SCRRA Excavation Support 
Guidelines) in part or in its entirety.  Other documents 
may be referred to as guidelines and shall not mean this 
document. 

  
Member Agency  The county transportation agency whose property is 

directly affected by the project.  The SCRRA Member 
Agencies include: the Los Angeles Metropolitan 
Transportation Authority (METRO), the Orange County 
Transportation Authority (OCTA), the Riverside County 
Transportation Commission (RCTC), the San Bernardino 
Associated Governments (SANBAG), and the Ventura 
County Transportation Commission (VCTC). 

  
Operating System Includes, but is not limited to the tracks on which trains 

and “on-track” equipment operate or may potentially 
operate, and any facilities closely related to the operation 
of the railroad system, including signal and 
communications masts, bridges, poles, cables and 
houses, tunnels, culverts, bridges, access roads, 
highway-rail grade crossings, and station platforms. 

  
Public Agency The federal government and any agencies, departments, 

or subdivisions thereof; the State of California; and any 
county, city, city and county district, public authority, joint 
powers agency, municipal corporation, or any other 
political subdivision or public corporation therein, 
responsible for sponsoring a project.  This includes 
SCRRA Member Agencies. 

  
Railroad Zone of Influence  The zone within which shored excavation is required and 

the shoring system is required to be designed for railroad 
live load surcharge.  See Figure 2-1. 

  
Right-of-Way  A strip of land, real estate, or property of interest, under 

the ownership or operating jurisdiction of SCRRA or 
Member Agency, on which railroad tracks, other 
structures and facilities are constructed. 
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SCRRA  Southern California Regional Rail Authority (aka 
Metrolink); a five-county joint powers authority, created 
pursuant to California Public Utilities Code Section 
130255 and California Government Code Section 6500 et 
seq., to plan, design, construct, and then maintain and 
administer the operation of the regional passenger rail 
lines serving the counties of Los Angeles, Orange, 
Riverside, San Bernardino, and Ventura. 

  
Shoofly  A temporary detour track to bypass an obstruction or 

construction site. 
  
Site Specific Work Plan 
(SSWP)  

A program, plan, and schedule prepared and submitted 
by the Contractor and accepted by SCRRA that 
accurately describes and illustrates the manner in which 
work within the Basic Safety Envelope will be 
accomplished; the potential impacts on elements of the 
Operating System; and the manner and methods by 
which these elements will be protected from any potential 
impact, and/or the manner in which work will be 
accomplished within SCRRA allotted Work Windows.  

Third Party An individual, firm, partnership, or corporation, or 
combination thereof, private or public, participating, 
sponsoring, or affected by a project.  Government 
agencies and utilities may be considered a Third Party. 

  
Work Window  A period of time with a specific beginning and ending time 

and duration, for which the track, signals, bridges, and 
other Operating System elements within the Basic Safety 
Envelope are temporarily removed from service or 
modified in some other manner, and train and other 
operations suspended or modified to allow construction or 
maintenance to occur.  Written authority from SCRRA and 
an accepted Site Specific Work Plan (SSWP) are required 
before a Contractor is granted a Work Window.  The 
Contractor’s Work Window shall have specific geographic 
limits, which are defined in the accepted SSWP.  
Modifications or suspension of train and on-track 
equipment movements resulting from a Work Window 
involves written changes to SCRRA’s Rules of Train and 
On-Track Equipment Operations, which are known as 
Track Bulletins. 

  
Exclusive Track Window  An approved Work Window in which no train movements 

(except Contractor or SCRRA work trains or equipment 
under control of the Employee-in-Charge/Flagman, per 
the SSWP) will operate on any track within the window 
limits.  The Contractor may dismantle, remove, 
reconstruct, or otherwise obstruct tracks within the limits 
of such a window.  Tracks removed, reconstructed or 
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otherwise obstructed within the limits of such a window 
must be returned to the same condition as they were 
before the work started at the end of the time limits 
granted.  This Work may be protected by track out of 
service, track and time limits, or by “Form B” Track 
Bulletin. 

  
B. Shoring Terminology  
  
  
Deadman  A buried or partially buried structure that is utilized as an 

anchorage for tension rods that restrain a shoring wall.  
Deadman anchorage may be provided by soldier piles, 
sheet piling, or concrete blocks or walls. 

  
Deep Soil Mix Wall  An augered, cement grout soil improvement technique, 

incorporating soldier pile reinforcement, whereby in-situ 
soils are mixed in place with cement grout to form a row 
of overlapped soil-cement columns.  These overlapped 
soil-cement columns are used for both groundwater cutoff 
and, with soldier piles, as a reinforced-soil diaphragm-
type shoring wall. 

  
Diaphragm Wall  A continuous shoring wall comprised of concrete or a 

mixture of cement and soil (usually with embedded 
vertical steel members) that is drilled or excavated in 
place prior to excavation in order to support lateral loads 
from retained soil and water.  Examples of diaphragm 
walls include deep soil mix walls, secant walls, tangent 
walls, and slurry walls. 

  
Grouting Injection of fluid materials into the ground to improve the 

strength of ground, decrease permeability, and prevent 
water inflows, and/or compensate for ground settlements 
and movements.  Types of grouting include permeation 
grouting (cement, micro-cement, chemical, etc.), jet 
grouting, and compaction grouting. 

  
Lagging  Timber boards, planking or sheathing, reinforced concrete 

planks, or steel plate secured between adjacent soldier 
piles. 

  
Packing  Steel, wood, concrete, or non-shrink grout used to fill 

gaps and transfer load between the shoring wall and 
bracing elements. 

  
Preloading   Placement of initial loads in bracing members by jacking 

and shimming or wedging to assure adequate bearing of 
connected shoring elements and to reduce ground 
movements. 
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Secant Wall  A continuous shoring wall formed by a series of 
overlapped, concrete-filled drilled piers (otherwise 
commonly referred to as drilled shafts, or cast-in-drilled-
hole [CIDH] piles).  A minimum of every other pier is 
reinforced to span vertically. 

  
Sheet Piling  Vertical steel shapes that are driven into the ground and 

interlocked with each other to form a continuous wall in 
order to support lateral loads from retained soil and water. 

  
Slurry Wall  Continuous, reinforced concrete wall constructed by filling 

a series of discrete trenches with tremie concrete.  Tremie 
concrete displaces bentonite or polymer slurry that is in 
the trench.  The slurry is used to prevent collapse of the 
trench during excavation for slurry wall placement.  The 
resulting concrete barrier wall retains soil and 
groundwater on the exterior side of the slurry wall, and 
permits excavation and removal of soil on the interior side 
of the wall.  Walls may be reinforced or non-reinforced. 

  
Soil Nailing  A system in which soil nails are typically grouted, 

untensioned rebars that are installed in drilled holes in 
order to form a reinforced soil mass.  Reinforced 
shotcrete is applied to the face of the excavation.  
Shotcreting and nail installation proceed in a top down 
manner as excavation proceeds. 

  
Soldier Piles  Vertical steel shapes (typically wide flange or HP) 

installed to support lateral loads from retained soil (and 
water, if part of a sealed shoring system). 

  
Strut  A brace (compression member) that resists thrust in the 

direction of its own length. 
  
Tangent Wall  A shoring wall formed by a series of concrete-filled drilled 

piers (otherwise commonly referred to as drilled shafts, or 
cast-in-drilled-hole [CIDH] piles) that are installed tangent 
to each other and do not overlap.  A minimum of every 
other pier is reinforced to span vertically. 

  
Tieback (Soil Anchor)  A tension element utilized to restrain a shoring wall.  A 

tieback consists of a steel tendon (bar or strands) 
installed in a drilled hole.  The tendon is bonded to the 
soil over its anchorage length with cement grout.  The 
tendon is tensioned to provide positive restraint to the 
shoring wall and to reduce wall deflections. 

  
Tremie Concrete  Concrete deposited under water or slurry by means of 

tremie equipment.  The concrete displaces the water or 
slurry as the concrete is deposited. 
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Trench Shield   
or Trench Box 

Pre-fabricated structure that is commonly installed to 
support lateral earth loads for utility installation, and 
whose walls commonly have no embedment into the soils 
below excavation subgrade.  Trench shields are typically 
installed within pre-excavated slots and/or pushed into the 
ground as the excavation proceeds. 

  
Wale  Horizontal beam used to brace vertical excavation shoring 

elements. 

1.6 ACRONYMS 

The following acronyms are used in this document: 
 

AREMA American Railway Engineering and Maintenance of Way Association 
ASTM American Society for Testing and Materials 
BNSF BNSF Railway Company 
CADD Computer-Aided Drafting and Design 
Caltrans California Department of Transportation 
CFR Code of Federal Regulations 
CPUC California Public Utilities Commission 
FHWA Federal Highway Administration 
FRA Federal Railroad Administration 
METRO Los Angeles County Metropolitan Transportation Authority 
OCTA Orange County Transportation Authority 
OSHA Occupational Safety and Health Administration 
QA/QC Quality Assurance / Quality Control 
RCTC Riverside County Transportation Commission 
SANBAG San Bernardino Associated Governments 
SCRRA Southern California Regional Rail Authority 
SSWP Site Specific Work Plan 
UPRR Union Pacific Railroad 
VCTC Ventura County Transportation Commission 
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2.0 BASIC EXCAVATION REQUIREMENTS 
 

Any proposed excavation that may occur in SCRRA Right-of-Way or that may affect operations 
on SCRRA tracks must adhere to the design, submittal, and review requirements presented in 
these Guidelines and shall not proceed without acceptance by SCRRA. 

2.1 RAILROAD ZONE OF INFLUENCE 
 
The Railroad Zone of Influence is defined on Figure 2-1.  The area below the Influence Line is 
divided into four zones.  Requirements and limitations for excavation and temporary excavation 
support systems within each zone are described in detail below.  Excavation requirements apply 
on or off of SCRRA Right-of-Way.  Excavation beyond the Railroad Zone of Influence shall 
satisfy OSHA and other applicable requirements. 
 

ZONE 1: 
 Excavation is prohibited. 
 Alternates to shored excavations shall be utilized.  Potential alternates include 

temporary relocation of the tracks away from the area of excavation, or 
completion of excavation and backfilling work during an Exclusive Track Window 
that has been planned and approved in advance by SCRRA.  Requirements for 
requesting an Exclusive Track Window are provided in Section 10.2.  Minimum 
requirements for excavation and backfill work within Zone 1 are provided in 
Section 2.2.  Prior to beginning any shoring, SCRRA will typically require that the 
track be removed and hot mix asphalt concrete (HMAC) sub-ballast layer be 
placed, eight (8) inches thick, 12 feet wide (centered on the track centerline), and 
extending 20 feet in each direction past the length of the shored excavation. 
SCRRA shoofly requirements are provided in the SCRRA Design Criteria 
Manual.   

 
ZONE 2: 

 No excavation or temporary shoring installation will be allowed without the 
special written permission of SCRRA.  Requirements for requesting a variance 
are provided in Section 10.3.  Additional requirements for excavation and shoring 
within Zone 2 are provided in Section 2.2. 

 Alternates to shored excavations shall be utilized when practical. 
 If SCRRA grants a variance to allow excavation, vertical excavation with 

continuous shoring walls is required.  Shoring installation shall be complete prior 
to any excavation.  Design of the shoring system shall include lateral surcharge 
due to railroad live load. 

 Prior to beginning any shoring, SCRRA will typically require that the track be 
removed and  hot mix asphalt concrete (HMAC) sub-ballast layer be placed, 
eight (8) inches thick, 12 feet wide (centered on the track centerline), and 
extending 20 feet in each direction past the length of the shored excavation. 

 Examples of continuous shoring wall types include interlocked sheet piling or 
diaphragm walls.  Diaphragm wall types include deep soil mix walls, secant pile 
walls, tangent pile walls, and slurry walls.  Soldier piles and lagging are not 
allowed if excavation is necessary to install lagging. 
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ZONE 3: 
 Excavation requires temporary shoring.  Excavations shall be vertical.  

Continuous shoring walls installed prior to any excavation are preferred.  
Maximum excavation lifts shall be limited to five (5) feet for each stage of 
excavation for soldier pile and lagging walls or any other type of shoring that 
requires excavation of an open soil face prior to installing continuous support 
elements. 

 If the shored excavation is 15 feet or less from the centerline of the track, prior to 
beginning any shoring, SCRRA may require that the track be removed and hot 
mix asphalt concrete (HMAC) sub-ballast layer be placed, eight (8) inches thick, 
12 feet wide (centered on the track centerline), and extending 20 feet in each 
direction past the length of the shored excavation. 

 Design of the shoring system shall include lateral surcharge due to railroad 
live load. 

 
ZONE 4: 

 Excavation requires temporary shoring. 
 Lateral surcharge due to railroad live load need not be considered in the shoring 

design. 
 The excavation shall be provided with a shoring system that actively supports the 

sides of the excavation and prevents the excavation faces from unraveling or 
moving.  Sloped excavations are not permitted. 

 Hydraulic and mechanical trench shores with sheeting, trench shields, and timber 
shoring may be utilized.  However, installation of the shoring system must be 
completed before movement of trains is allowed on the adjacent track.  Work 
Windows within which the shoring system installation must be completed shall be 
coordinated with SCRRA. 

 
 EXCAVATIONS BEYOND INFLUENCE LINE: 

 Lateral surcharge due to railroad live load need not be considered in the shoring 
design. 

 Shored vertical excavations are preferred.  Sloped excavations are discouraged.  
SCRRA may require slope stability analysis for sloped excavations. 

 Excavation and temporary shoring shall comply with Cal/OSHA and other 
applicable requirements. 

 
Excavations shall also comply with the following: 

 Finished excavation surfaces shall be in uniform planes, with no abrupt breaks. 
 Positive drainage shall be maintained away from the tracks and track subgrade at all 

times. 
 Backfilling materials, procedures, placement, and performance criteria shall meet the 

requirements of SCRRA Standard Specifications for Earthwork Section 02300 and other 
applicable specification, including hot mix asphalt concrete sub-ballast and aggregate 
base sub-ballast.    

 
Jacking and receiving pits for installation of culverts or utility casings shall be a minimum of 25 
feet from the centerline of the nearest active track.  Construction activities on SCRRA Right-of-
Way and excavations for jacking and/or boring operations shall comply with all other provisions 
of these Guidelines as applicable. 



 
SCRRA Excavation Support Guidelines 

 
 

SCRRA Page 11  July 2009 

 

Figure 2-1: Railroad Zone of Influence 
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2.2 VARIANCES 
 
SCRRA prohibits excavation in Zone 1 and does not allow excavation in Zone 2 without special 
written permission.  Variances for allowing excavation within these prohibited areas may be 
granted on a case-by-case basis by SCRRA at its sole discretion.  Planning, design, and 
bidding shall not be based on the assumption that a variance will be granted to allow shored 
excavation or that an Exclusive Track Window will be approved. 
 
The following minimum requirements shall be met for excavation and backfilling in Zone 1 under 
an Exclusive Track Window requested in accordance with Section 10.2: 
 

 Excavation and backfilling must be completed during a single, uninterrupted period of 
time during which no train movements will occur on the track(s). 

 Typically, these activities will be restricted to nights and weekends and limited to 4-6 
hours or less.  Exclusive Track Window requests with durations of more than 12 hours 
will not be considered. 

 Backfilling materials, procedures, placement, and performance criteria shall meet the 
requirements of SCRRA Standard Specifications for Earthwork Section 02300. 

 The SCRRA will typically require that a hot mix asphalt concrete (HMAC) sub-ballast 
layer eight (8) inches thick, 12 feet wide centered on the track center line, and extending 
20 feet in both directions past the length of the shored excavation, be installed. The 
nominal thickness of the ballast above the HMAC layer and below the bottom of the tie 
shall be six (6) inches.  

 SCRRA shall be compensated for the full cost of removing and replacing track and 
ballast and any other work deemed necessary by SCRRA to provide safe and fully 
operational track. The Contractor will be required to install the HMAC sub-ballast layer.    

 SCRRA shall be compensated for the full cost of having a qualified inspector on site 
throughout the duration of the work. 

 
The following additional minimum requirements for shored excavations in Zone 2 above and 
beyond the other requirements of these Guidelines shall be met for variances requested in 
accordance with Section 10.3: 
 

 Excavation shall have a length parallel to the track no greater than 100 feet. 
 Vertical excavations with continuous shoring walls are required. 
 A hot mix asphalt concrete (HMAC) sub-ballast with dimensions described above will 

typically be required.       
 Shoring installation shall be complete prior to any excavation. 
 Depth of excavation shall be limited to 12 feet below top of tie. 
 Time that excavation remains open shall be limited to thirty (30) days. 
 Supplemental monitoring of the track will be required. 

2.3 EXCEPTIONS FOR MINOR CONSTRUCTION 
 
SCRRA may permit unshored excavation within the Railroad Zone of Influence provided that the 
excavation has a limited plan area and is no greater than five (5) feet in depth.  Further, 
excavation and backfilling must be completed during a single, uninterrupted period of time, 
during which no train movements will occur on the adjacent track.  Planning and bidding shall 
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not be based on the assumption that an exception to the Railroad Zone of Influence shoring 
requirements will be granted. 
 
Unshored excavation adjacent to a track will only be allowed in soil conditions that will permit 
the work to be performed without disturbing the adjacent track and/or the materials supporting 
the track. 
 
Localized shallow trenching for utility installation and excavations for the installation of precast 
concrete foundations (such as signal foundations) are examples of cases where exceptions may 
be granted.  Exceptions will be granted on a case-by-case basis by SCRRA at its sole 
discretion.  Factors SCRRA will consider when assessing whether or not to grant an exception 
include: the length of time required to complete the excavation and backfilling; the available time 
between train movements on the adjacent track; and local soil conditions. 

2.4 RIGHT-OF-ENTRY AGREEMENTS 
 
In order to perform work on Right-of-Way that is operated and maintained by SCRRA, Right-of-
Entry Agreements are required.  For temporary or short-term uses of Right-of-Way, such as 
surveying activities and shallow geotechnical investigations, the Public Agency or Contractor is 
required to submit SCRRA Form 5 – Indemnification and Assumption of Liability Agreement.  
For projects involving construction on SCRRA Right-of-Way, the Public Agency or Contractor is 
required to enter into SCRRA Form 6 – Temporary Right-of-Entry Agreement.  This agreement 
defines the nature of the work, the flagging requirements, and the appropriate safety measures 
that must be in place during the work.  This includes all work within the Right-of-Way, from initial 
design through the completion of construction.  Additionally, the movement of oversize vehicles 
over SCRRA maintained and operated crossings requires a fully executed SCRRA Form 4 – 
Agreement for Moving Oversized Loads Over Highway-rail grade Crossings.  These 
agreements are available on the SCRRA website: www.metrolinktrains.com. 

2.5 RIGHT-OF-WAY 
 
In many cases, railroad Right-of-Way is maintained by SCRRA, and owned in fee by the 
Member Agencies.  Public Agency or Third Party projects that affect the Right-of-Way must be 
coordinated with SCRRA Rail Corridor Crossings and Encroachment (C&E) Division.  The 
procedures for applying for Right-of-Way encroachment, and the appropriate forms, are found in 
Form 36 – Right-of-Way Encroachment Approval Procedures, available on the SCRRA website: 
www.metrolinktrains.com. 
 
Excavation work will often have an effect on the existing Right-of-Way.  The Public Agency shall 
determine the status of the Right-of-Way within the limits of the project at the earliest stages of 
the project in order to properly identify the encumbrances and issues related to any proposed 
excavation.  The application of these SCRRA Guidelines to proposed excavations may result in 
the need for additional Right-of-Way.  In cases where additional Right-of-Way is required, the 
Engineer-of-Record shall develop the appropriate mapping and Right-of-Way definition in 
accordance with SCRRA standards for the proper definition of the Right-of-Way.  The Public 
Agency shall take the lead for land acquisition.  The Engineer-of-Record shall properly define 
the necessary Right-of-Way, provide legal descriptions, and work with SCRRA’s Right-of-Way 
administrator and the Member Agency’s real estate department, as needed, to advance the 
process of property acquisition, easement, or preparing a license agreement. 

http://www.metrolinktrains.com/
http://www.metrolinktrains.com/
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In some cases, SCRRA also shares Right-of-Way with BNSF Railway Company (BNSF) and 
Union Pacific Railroad (UPRR).  In order to perform work on their Right-of-Way, approval shall 
also be obtained from BNSF or UPRR. 

2.6 UTILITIES 
 
The existing utilities shall be located prior to commencing any excavations. Approval of the 
project by SCRRA does not constitute a representation as to the accuracy or completeness of 
location or the existence or non-existence of any utilities or structures within the limits of this 
project. The appropriate regional notification center [Underground Service Alert (DIGALERT) at 
(800) 227-2600], railway companies, and utility companies shall be notified prior to performing 
any excavation close to any underground pipeline, conduit, duct, wire, or other structure. Refer 
to SCRRA’s website www.metrolinktrains.com to ensure proper contracts and phone numbers.  
 
SCRRA is not a member of DIGALERT; it is, therefore, necessary to call SCRRA’s signal 
department phone number (refer to SCRRA’s website) to mark, at highway agency’s or 
contractor’s expense, signal and communication cables and conduits. In case of signal 
emergencies or highway-rail grade crossing problems, the contractor shall call SCRRA’s 24-
hour signal emergency number. If utilities cannot be located, potholing shall be done to locate 
the utilities. SCRRA and appropriate utility owners shall be notified immediately when utility lines 
not known or indicated on the drawings are encountered. No service shall be disrupted until the 
utility owner and SCRRA have determined the required action on such lines.  
 

2.7 SAFETY REGULATIONS 
 
Specific safety regulations of SCRRA are provided in the Right-of-Entry Agreement and General 
Safety Regulations for Third Party Construction and Utility Workers on SCRRA Property.  In 
addition to safety regulations specific to SCRRA, all construction shall conform to the applicable 
safety provisions of the latest U.S. Department of Transportation, Federal Railroad 
Administration (FRA) – Code of Federal Regulations (CFR), Title 49, Part 214, Railroad 
Workplace Safety, and Cal/OSHA Standards – California Code of Regulations, Title 8, Chapter 
4, Division of Industrial Safety, Subchapter 4, Construction Safety Orders.  Construction shall 
also conform to the applicable California Public Utilities Commission (CPUC) General Orders, 
as well as any other applicable government agency safety regulations. 

2.8 CONSTRUCTION 
 
Construction of excavations or temporary shoring systems within the Basic Safety Envelope, or 
with the potential of entering the Basic Safety Envelope, requires a Site Specific Work Plan 
(SSWP).  See Section 10.8 for SSWP submittal requirements.  Once the applicable Right-of-
Entry requirements, safety training requirements, and an accepted SSWP are in-place, the 
Contractor may proceed with construction according to the design plans, specifications, and 
accepted SSWP.  The Contractor or Public Agency shall notify SCRRA thirty (30) working days 
prior to beginning work on the Right-of-Way. 
 
Any damage to rails, ties, structures, embankments, Third Party property, signal and 
communications equipment, or any other facilities during construction shall be repaired, at the 
expense of the Public Agency or Contractor, to a condition equal to or better than the condition 

http://www.metrolinktrains.com/
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prior to entry and to a level accepted by SCRRA.  The Public Agency or Contractor agrees to 
reimburse SCRRA and any affected operating railroads for any and all costs and expenses 
incurred as a result of their work, which may result in the following: 
 

 Unscheduled delay to trains or interference in any manner with the operation of trains. 
 Unscheduled disruption to normal railroad operations. 
 Unreasonable inconvenience to the public or private users of the system. 
 Loss of revenue. 
 Alternative method of transportation for passengers. 

 
The Public Agency and Contractor shall comply with the rules and regulations contained in the 
current editions of the SCRRA documents listed below during construction.  The following 
documents are available on the SCRRA website: www.metrolinktrains.com: 
 

 Temporary Right-of-Entry Agreement (Form 6) 
 Rules and Requirements for Construction on Railroad Property (Form 37) 
 General Safety Regulations for Third Party Construction and Utility Workers on SCRRA 

Property 
 Applicable SCRRA Engineering Standards 

2.9 CONTRACTOR OPERATING RESTRICTIONS 
 
When operating near active tracks, whether on or off SCRRA Right-of-Way, the Contractor’s 
operations will be constrained as necessary to protect the Operating System.  In general terms, 
if the Contractor’s operation has the potential to interfere with the safe passage of rail traffic or 
has the potential to foul the track, restrictions will be imposed on the Contractor’s operations. 
 
When working within the Basic Safety Envelope (i.e., within 25 feet of the centerline of the 
nearest active track), the Contractor is considered to have the potential to foul the track, 
regardless of the operation or equipment being used. 
 
The Contractor will still be considered as having the potential to foul the track when working 
outside the Basic Safety Envelope, depending upon the operation.  For example, if the 
Contractor operates a crane or backhoe with a boom sufficient in length to foul a track if the 
boom were in the horizontal position, or if the Contractor is handling long beams or piles that 
could fall across a track, such an operation would be restricted. 
 
SCRRA shall have sole discretion to determine if the Contractor’s operation has the potential to 
foul a track. 
 
Unless otherwise approved by SCRRA, the Contractor will not be permitted to perform 
operations that have the potential to foul mainline tracks during weekday commute hours, and 
must work around the weeknight and weekend train traffic. 
 
SCRRA may operate work trains along the corridor for the Contractor on various construction 
projects.  The work trains transport a variety of equipment and materials for these projects.  The 
time and number of work train traffic will vary. 
 

http://www.metrolinktrains.com/
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The Contractor’s activities that have the potential to foul the tracks (mainline or otherwise) will 
be suspended during all train movements within the construction limits. 
 
The Contractor will generally be directed by SCRRA flagmen as to the need to suspend 
operations.  The number of flagmen required will be determined by SCRRA per its review of the 
Contractor’s SSWP. 
 
All shoring work within the Basic Safety Envelope shall be performed in accordance with an 
accepted SSWP. 

2.10 PROTECTIVE DIVIDERS 
 
A protective divider shall be provided between the construction operations and the Operating 
System if approved by SCRRA.  The divider shall be placed and secured a minimum of 10 feet 
clear from the centerline of the nearest active track. 
 
Caltrans temporary railing Type K (K-rail) is an acceptable divider.  SCRRA prefers that 
protective dividers have fencing installed to 10 feet above ground line. 

2.11 HANDRAILS AND WALKWAYS 
 
Adequate physical protection barrier shall be provided for all excavations in accordance with 
Cal/OSHA requirements. 
 
In the event that there is insufficient space to place a protective divider as specified in Section 
2.10, a handrail shall be provided along the side of the excavation adjacent to the track.  The 
preferred clearance from the centerline of the nearest track is 10’-0”. 
 
In the event that there would be insufficient clearance to handrail placed along the side of the ex 
adjacent to the track, walkway and handrail shall be provided.  Walkway shall consist of a slip 
resistant surface supported by and securely fastened to supports with fasteners that do not 
extend above the walkway surface.  Walkway supports may be connected to and supported by 
shoring walls.  The walkway surface shall be even with the top of shoring. 
 
Handrails and walkways shall be designed in conformance with the requirements of Section 8.5 
“Walkways and Handrails on Bridges” of the AREMA Manual for Railway Engineering. 

2.12 CLEARANCES 
 
All elements of the shoring system shall be placed such that they satisfy the clearance 
requirements specified in CPUC General Order 26-D. 
 
The preferred clearance from centerline of track to fixed objects such as posts, poles, signs, and 
elements of shoring systems that extend above the top of rail is 10’-0”. 



 
SCRRA Excavation Support Guidelines 

 
 

SCRRA Page 17  July 2009 

2.13 SHORING REMOVAL 
 
At the conclusion of construction, staged backfill and removal will often be necessary to safely 
remove bracing and connection elements of the shoring system.  Removal of these elements 
shall be included as part of the shoring construction sequence and the Contractor shall comply 
with removal requirements as stated on the drawings.  Contractor removals shall not proceed if 
safety of operations is jeopardized or if SCRRA determines that safety could be jeopardized. 
 
Vertical shoring elements (sheet piles, soldier piles, and diaphragm walls) shall be left in place 
unless otherwise approved by SCRRA.  Vertical shoring elements shall be cut off or demolished 
to five (5) feet below railroad subgrade if within 15 feet horizontally from centerline of track or 
otherwise to five (5) feet below finished ground surface.  All other elements of the shoring 
system shall be completely removed if it is safe to do so and if the risks of track settlement or 
movement are low.  If other elements of the shoring system cannot be completely removed, 
then at a minimum they shall be removed to five (5) feet below railroad subgrade if within 15 
feet horizontally from centerline of track, or otherwise to five (5) feet below finished ground 
surface. 
 
If the Contractor desires complete removal of vertical shoring elements for salvage or reuse, the 
Contractor shall submit the proposed removal procedure along with a completed Design 
Exception Form (see Appendix C) to SCRRA.  The proposed removal procedure shall include 
provisions that will prevent movement or settlement of the track(s) and fill all voids that might 
remain after shoring removal.  Complete removal of vertical shoring elements may be allowed 
by SCRRA at their sole discretion. 
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3.0 TEMPORARY SHORING SYSTEMS 

3.1 OWNER-DESIGNED TEMPORARY SHORING REQUIREMENT 
 
For construction projects that will require temporary shored excavation within the Railroad Zone 
of Influence, SCRRA requires that Contract Documents (plans, specifications, and estimates) 
include detailed design drawings and specifications for the temporary shoring system.  In 
addition to clarifying the required construction sequence, defining the impacts to the Operating 
System, and having a temporary shoring system accepted by SCRRA prior to the onset of 
construction, uncertainty regarding the time and expense required for the Contractor to prepare 
a temporary shoring submittal that satisfies SCRRA requirements may be effectively eliminated.  
Specifications shall incorporate provisions of SCRRA Standard Specifications for Excavation 
and Excavation Support Systems Section 02160.  These specifications allow for Contractor-
designed alternates to be submitted to SCRRA for review and acceptance prior to construction. 

3.2 PREFERRED SHORING TYPES AND ELEMENTS 
 
The following types of shoring are preferred by SCRRA for use within the Railroad Zone of 
Influence: 
 

 Continuous Shoring Walls versus Soldier Piles and Lagging: Because they are completed 
in place prior to any excavation, continuous shoring walls (such as sheet piling and 
diaphragm walls) are preferred over soldier piles and lagging.  When soldier pile and 
lagging systems are utilized, lagging members are installed as excavation proceeds.  
During the excavation process, vertical cuts (of limited extent) are required to stand 
unsupported until the lagging has been installed.  During the time the ground is 
unsupported, raveling or ground loss can result in ground settlements that negatively 
impact track profile and alignment.  Additionally, if the lagging is not installed tight to the 
excavated ground, the ground will tend to move to fill the gaps, which can result in 
settlement behind the shoring wall that negatively impacts track profile and alignment.  
Consequently, the chance of ground loss that could undermine or settle the tracks is 
significantly reduced when continuous shoring walls are used. 

 
 Deep Soil Mix Walls versus Sheet Piling: It has been SCRRA’s experience that the soil 

mixing (drill) rig and other equipment utilized during a soil mixing operation typically pose a 
lesser risk to SCRRA than the pile driving equipment utilized to install sheet piling.  
Additionally, pre-drilling and vibration associated with sheet pile installation and extraction 
can cause track settlement.  Consequently, the Contractor’s operations may be somewhat 
less restricted if deep soil mix walls are used in lieu of sheet piling. 

 
 Preloaded Bracing: Preloading of bracing elements can reduce shoring deflection and 

ground settlement during excavation and assure good bearing and a tight fit between 
shoring elements.  Where feasible, struts shall be preloaded to about 50% of their design 
load to achieve adequate bearing between connected shoring elements and reduce the 
track settlement that can occur during excavation. 
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3.3 PROHIBITED SHORING TYPES AND ELEMENTS 
  
The following types of shoring are prohibited from use within the Railroad Zone of Influence: 

 
 Soil Nailing: Soil nailing shall not be utilized to shore excavations within the Railroad Zone 

of Influence.  In addition, soil nails shall not extend into the Railroad Zone of Influence from 
walls supporting excavations outside of the Railroad Zone of Influence. 
 

 Helical Screw Anchors: Helical Screw Anchors shall not be utilized to shore excavations 
within the Railroad Zone of Influence.  In addition, helical screw anchors shall not extend 
into the Railroad Zone of Influence from walls supporting excavations outside of the 
Railroad Zone of Influence. 
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4.0 LOADING ON TEMPORARY SHORING SYSTEMS 

4.1 GENERAL 
 
Lateral loading from the following sources shall be considered in the design of the temporary 
shoring system: 

 
 Retained Soil 
 Retained Groundwater (hydrostatic pressure) 
 Surcharge from all applicable sources, including, but not limited to: railroad live load, 

equipment and vehicles, material stockpiles, structures and improvements, etc. 
 
Additionally, under certain conditions, earthquake (seismic) loading shall be considered.  See 
Section 4.5. 
 
Other sources of load, including centrifugal force from a train, impact loads, thermal loads, and 
wind loads are typically not required to be considered in the design of shoring.  Such loads need 
only be considered in cases where they are significant.  For example, centrifugal forces may 
need to be considered in the design of a shoring system constructed at a curve over which 
trains travel at high speeds. 

4.2 SOIL LOADS 
 

The following examples are located within Appendix B: 
 
Example 4.1 Develop an Active Soil Pressure Diagram 
Example 4.2 Develop an Apparent Pressure Diagram 
Example 4.3 Determine Passive Resistance (Cohesionless Soil) 
Example 4.4 Determine Passive Resistance (Cohesive Soil) 
 
4.2.1 Soil Types and the Determination of Soil Properties 

 
Soil types and applicable properties shall be ascertained by taking borings and performing 
appropriate field and laboratory tests.  Sufficient geotechnical exploration shall be performed to 
establish an understanding of the soil profile for the subject site.  In addition to establishing the 
soil profile, key soil parameters for the design of shoring to be ascertained during exploration 
include the unit weights and strengths for the soils [i.e., the cohesion (c) and angle of internal 
friction (Φ)]. 
 
The design soil properties shall be established by a Registered Geotechnical Engineer, or, 
alternatively, by a Registered Civil Engineer specializing in geotechnical engineering. 
 
4.2.2 Loading from Retained Soil on Flexible Systems 

 
The loading defined in this section applies to shoring systems that have some degree of 
flexibility.  Shoring types that may be considered flexible include cantilever shoring walls and, in 
most cases, shoring walls supported by a single level of bracing.  The active soil pressure 
distribution for a flexible shoring system shall be assumed to take the form of an equivalent fluid 
pressure (EFP); i.e., a triangularly shaped pressure distribution. 
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EFP values used for shoring design shall be ascertained by a Registered Geotechnical 
Engineer, or, alternatively, by a Registered Civil Engineer specializing in geotechnical 
engineering.  In no case shall the design active EFP for soil above the groundwater table be 
less than 30 psf/ft for level retained earth when this approach is used (i.e., the active pressure at 
any depth shall not be less than 30(Y) psf where Y is a depth below the ground surface in feet).  
This minimum EFP value must be increased appropriately when the shoring system is retaining 
a sloped cut.  
 

 
 

Figure 4-1: Construction of an Apparent Pressure Diagram 
 
Alternatively, the retained soils may be classified as either Type 2, 3, 4, or 5 in accordance with 
the soil descriptions in Table 8-5-1 of the AREMA Manual for Railway Engineering.  
Representative soil properties for each classification are given in Table 8-5-2 of the AREMA 
Manual for Railway Engineering.  The soil properties for the Type 1 classification given in Table 
8-5-2 shall not be used.  In no case shall the design EFP for soil above the groundwater table 
be less than 37 psf/ft for level retained earth when this approach is used (i.e., the active 
pressure at any depth shall not be less than 37(Y) psf where Y is a depth below the ground 
surface in feet).  This EFP corresponds to Type 2 soil classification.  This minimum value must 
be increased appropriately for cases of shoring retaining a sloped cut.   
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4.2.3 Loading from Retained Soil on Restrained Systems 
 

Shoring walls with multiple levels of bracing tend to restrict movements of the soil behind the 
wall.  This restraint alters the soil pressure distribution from that anticipated based on the theory 
of active loading.  “Apparent pressure” diagrams for braced (restrained) shoring systems have 
been developed by numerous authors.  Generalized apparent pressure diagrams suitable for 
use in both cohesionless and cohesive soils, as well as interlayered soil profiles, can be 
constructed from active pressure diagrams as shown in Figure 4-1.  
 
Alternatively, a number of diagrams, applicable to either cohesionless or cohesive soils, are 
presented in Chapter 5 of the Caltrans Trenching and Shoring Manual.  These diagrams may be 
utilized, provided that the resulting loading magnitudes are not significantly less conservative 
than those determined by the by procedure outlined in Figure 4-1. 
 
When apparent pressure loading is utilized for design, active soil loading developed in 
accordance with Section 4.2.2 shall be assumed to act below excavation grade. 

 
4.2.4 Passive Resistance 

 
Cohesionless Soil  

 
The passive resistance in cohesionless (c = 0) soils shall be determined based upon log-spiral 
theory (refer to Figure 8 in the Caltrans Trenching and Shoring Manual).  Determination of the 
coefficient of passive pressure (Kp) is a function of Φ and the angle of wall friction (δ). 
 
Previous railroad design criteria have required that δ be assumed to be 0° due to dynamic train 
loading.  However, this assumption can produce overly conservative results.  In lieu of requiring 
δ = 0°, at the shoring designer’s option, δdesign may be assumed to be a maximum of δtyp/2, 
where δtyp is the wall friction value that would be utilized in the design of typical shoring away 
from railroad tracks.  In no case shall δ exceed Φ/4. 

 
Cohesive Soil 

 
In cohesive (Φ = 0°) soil, Kp = 1.0, and the passive resistance is γez+2c, where γe is the effective 
unit weight of the soil (i.e., the moist unit weight above the water level and the buoyant unit 
weight below the water level) and z is a depth below excavation grade. 
 
Negative active pressures shall not be utilized to increase the available passive resistance 
under any circumstances.  (Negative active pressures can be computed when 2c exceeds γeH, 
where H is the depth of excavation.) 
 
c, Φ Soil 
 
Passive pressure diagrams can be developed for c, Φ soils using more complex theoretical 
expressions.  However, it is common to consider a soil stratum as either a purely cohesionless 
or cohesive soil depending on the soil’s predominant physical properties and expected behavior. 
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Effect of Unbalanced Water Head 
 
In cases where the shoring system will retain an unbalanced water head, available passive 
resistance may need to be reduced to account for upward seepage pressures.   

4.3 GROUNDWATER LOAD 
 
Groundwater loading acting on the shoring system shall be based upon the maximum 
groundwater level that can be reasonably anticipated during the life of the shored excavation. 
 
The design groundwater table shall be established based upon available historical groundwater 
monitoring (well) data and/or boring data for the subject area.  For projects where historical 
records are not available, the groundwater table utilized for design should be assessed 
conservatively. 

4.4 SURCHARGE LOADS 
 

Lateral pressure acting on the temporary shoring system resulting from the following sources of 
surcharge loading shall be considered in the design of the shoring as appropriate: 

 
• Railroad live load (see Section 5) 
• Track, ties, and ballast (where not included in soil loads) 
• Equipment and vehicles 
• Material stockpiles 
• Existing structures 
• Any other source of surcharge load 

 
Lateral pressure resulting from vertical surcharge loads should be computed in accordance with 
the equations presented in Section 20.3.2 of the AREMA Manual for Railway Engineering. 

4.5 EARTHQUAKE (SEISMIC) LOAD 
 
In atypical situations, such as where a shored excavation of substantial length parallels the 
Operating System or where a shored excavation will remain open for more than three (3) 
months, SCRRA may require that lateral loading due to earthquake (seismic) shaking be 
considered.  Subway construction parallel to the tracks is an example of a situation where the 
application of earthquake loading may be appropriate because an extensive length of open 
excavation may be present at one time. 
 
This issue will be addressed on a project-specific basis by SCRRA. 

4.6 COMBINATION OF LOADS AND LOADING CASES 
 
All elements of the temporary shoring system shall be designed for a combination of lateral soil, 
groundwater, and surcharge loads acting in conjunction with vertical dead and live loads. 
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Loading conditions during all stages of excavation, support removal, and support relocation 
shall be analyzed.  No reduction in loading from that present during the full depth excavation 
stage shall be assumed for the stages of support removal or relocation. 
 
In situations where loading conditions on opposite sides of an internally braced excavation are 
not equal, the shoring design shall account for this unbalanced loading condition.  The shoring 
system shall be designed for, and be compatible with, the more heavily loaded side of the 
excavation. 
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5.0 RAILROAD LIVE LOAD SURCHARGE 

5.1 GENERAL 
 
All temporary shoring systems supporting excavations within Zones 1, 2, and 3 of the Railroad 
Zone of Influence (see Section 2) shall be designed for lateral pressure due to railroad live load 
surcharge.  Railroad live load surcharge shall be based on Cooper’s E-80 live load.  Lateral 
pressure resulting from railroad live load surcharge shall be computed using the Boussinesq 
equation (see Figure 5-1).  No reduction in lateral surcharge pressure shall be allowed for 
“flexible” or “semi-rigid” wall behavior, typically 50% and 75% in non-railroad applications, 
respectively (i.e., 100% Boussinesq live load surcharge for “rigid” wall behavior is required for 
design of all shoring wall types). 
 
Lateral surcharge pressure values for various depths below bottom of tie and distances to 
centerline of track computed using the Boussinesq equation are provided in Table 5.1. 
 
The values in Table 5.1 were developed for the standard wood tie length (TL) of 9.0 feet.  The 
values developed for the standard concrete tie length (8.25 feet) are not meaningfully different 
from those presented in Table 5.1.  Note that the tabulated values apply only for situations 
where the top of shoring is at or above the elevation of the bottom of railroad ties. 
 
The following examples are located in Appendix B: 
 
Example 5.1 Railroad Live Load Surcharge from Two Tracks 
Example 5.2 Railroad Live Load Surcharge from Three Tracks 
Example 5.3 “Simplified” Railroad Live Load Surcharge 

5.2 SURCHARGE FROM MULTIPLE TRACKS 
 
Surcharge loading from multiple tracks shall be considered as follows: 
 

 Two tracks – Full surcharge from both tracks.   
 Three tracks – Full surcharge from two closest tracks combined with 50% surcharge 

from third track.   
 Four or more tracks – Full surcharge from two closest tracks combined with 50% 

surcharge from third track and 25% surcharge from fourth track. 
 
Only surcharge from those tracks for which the shored excavation is within the Railroad Zone of 
Influence need be considered. 

5.3 SIMPLIFIED SURCHARGE PRESSURE DISTRIBUTION 
 
In lieu of using the detailed Boussinesq pressure distribution, railroad live load surcharge 
pressures may be assumed to have a rectangular distribution with a magnitude equal to 80% of 
the maximum Boussinesq pressure.   
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Figure 5-1: Railroad (E-80) Live Load Surcharge Using the Boussinesq Equation 
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5.4 APPLICATION OF SURCHARGE PRESSURES 
 
Railroad live load surcharge pressures shall be assumed to act over the full height of the 
temporary shoring wall.  Where the top of the shoring wall is at or above the bottom of railroad 
tie elevation, the vertical surcharge pressure (q) used in the Boussinesq distribution shall be the 
pressure under the ties and shall be applied starting at the bottom of tie elevation.  Where the 
top of the shoring wall is below the bottom of railroad tie elevation, the vertical surcharge 
pressure used in the Boussinesq distribution shall be an equivalent pressure at the top of the 
shoring wall.  The equivalent vertical surcharge pressure shall be distributed over a length equal 
to the tie length plus the vertical distance from bottom of tie to top of wall (1H:2V distribution 
outward from each end of the tie).  The magnitude of the equivalent vertical surcharge (q) will be 
equal to the pressure under the tie multiplied by the ratio of the tie length to the equivalent 
distributed length. 

5.5 SURCHARGE FOR PERPENDICULAR SHORING WALLS 
 
When temporary shoring walls are to be installed perpendicular to the centerline of track or used 
as temporary bridge abutments, the design railroad live load surcharge acting on such walls 
shall be computed in accordance with Chapter 8, Section 5.3.1 of the AREMA Manual for 
Railway Engineering.  

5.6 COMBINATION WITH SURCHARGE FROM OTHER SOURCES 
 
Surcharge from other sources (e.g., heavy equipment, existing structures, etc.) shall be 
considered in the design of temporary shoring systems for excavation support as appropriate.  
Surcharges from other sources shall be added to the railroad live load surcharge if the 
surcharge loads can act concurrently.  An example of combined surcharges may be Contractor 
cranes, trucks, or material stockpiles above an excavation concurrent with a passing train. 
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TABLE 5.1 - RAILROAD (E-80) L IVE LOAD LATE RAL SU RCHARGE
Based on the Boussinesq eq uation (see F igure 5-1)
d =  d epth below bottom  of tie
surcharge  va lu es in  ps f

d
(fe et) 5 6 7 8 8.5 9 10 11 12 1 3 14 1 5 16 1 7 18 19 20

1 1 469 97 4 625 43 4 370 3 20 247 1 97 161 1 35 11 4 98 8 6 75 6 7 59 53
2 1 304 117 2 930 71 9 635 5 63 450 3 67 305 2 57 22 0 191 16 6 147 13 0 117 1 05
3 1 103 109 2 983 83 8 767 7 01 585 4 92 418 3 59 31 0 271 23 9 212 18 9 170 1 53
4 921 95 5 924 84 6 799 7 50 655 5 70 496 4 34 38 1 337 29 9 267 24 0 217 1 97
5 762 81 7 828 79 7 771 7 41 674 6 05 541 4 82 43 1 386 34 7 313 28 3 257 2 34
6 629 69 2 724 72 5 715 6 99 658 6 09 558 5 08 46 1 419 38 1 347 31 7 290 2 66
7 518 58 3 627 64 6 646 6 42 622 5 91 553 5 14 47 5 438 40 3 371 34 1 315 2 91
8 428 49 1 539 56 8 576 5 80 575 5 59 535 5 06 47 6 444 41 4 385 35 8 333 3 09
9 354 41 3 462 49 7 509 5 18 525 5 20 507 4 88 46 6 441 41 6 391 36 7 344 3 22

1 0 295 34 9 396 43 4 448 4 60 474 4 79 474 4 64 44 9 431 41 1 390 37 0 349 3 29
1 1 246 29 5 340 37 8 394 4 07 426 4 37 439 4 36 42 7 415 40 0 384 36 7 349 3 32
1 2 207 25 1 293 33 0 345 3 59 382 3 96 404 4 06 40 3 396 38 6 373 36 0 346 3 31
1 3 175 21 5 253 28 8 303 3 17 341 3 59 370 3 76 37 7 374 36 8 360 35 0 338 3 26
1 4 149 18 4 219 25 2 267 2 81 305 3 24 338 3 47 35 1 352 34 9 344 33 7 329 3 19
1 5 127 15 9 190 22 1 235 2 48 272 2 92 307 3 19 32 6 329 33 0 328 32 3 317 3 10
1 6 110 13 8 166 19 4 207 2 20 243 2 63 280 2 92 30 1 307 31 0 310 30 8 305 3 00
1 7 95 12 0 146 17 1 184 1 96 218 2 37 254 2 68 27 8 285 29 0 293 29 3 291 2 88
1 8 82 10 5 128 15 1 163 1 74 195 2 14 231 2 45 25 6 265 27 1 275 27 7 277 2 76
1 9 72 9 2 113 13 4 145 1 55 175 1 94 210 2 24 23 6 246 25 3 258 26 1 263 2 63
2 0 63 8 1 100 12 0 129 1 39 158 1 75 191 2 05 21 7 228 23 6 242 24 6 249 2 50
2 1 56 7 2 89 10 7 116 1 25 142 1 59 174 1 88 20 0 211 21 9 226 23 2 235 2 38
2 2 49 6 4 79 9 6 104 1 12 129 1 44 159 1 72 18 4 195 20 4 211 21 7 222 2 25
2 3 44 5 7 71 8 6 94 1 01 116 1 31 145 1 58 17 0 181 19 0 198 20 4 209 2 13
2 4 39 5 1 64 7 7 84 92 106 1 19 133 1 45 15 7 167 17 6 185 19 1 197 2 02
2 5 35 4 6 58 7 0 76 83 96 1 09 122 1 34 14 5 155 16 4 172 17 9 185 1 90
2 6 32 4 1 52 6 3 69 75 88 1 00 112 1 23 13 4 144 15 3 161 16 8 174 1 80
2 7 29 3 7 47 5 8 63 69 80 91 102 1 13 12 4 133 14 2 150 15 8 164 1 70
2 8 26 3 4 43 5 2 58 63 73 84 94 1 05 11 4 124 13 2 141 14 8 154 1 60
2 9 23 3 1 39 4 8 53 57 67 77 87 97 10 6 115 12 3 131 13 9 145 1 51
3 0 21 2 8 36 4 4 48 53 62 71 80 89 9 8 107 11 5 123 13 0 137 1 42
3 1 19 2 6 33 4 0 44 48 57 65 74 83 9 1 100 10 8 115 12 2 128 1 34
3 2 18 2 3 30 3 7 41 44 52 60 69 77 8 5 93 10 1 108 11 5 121 1 27
3 3 16 2 2 27 3 4 37 41 48 56 64 71 7 9 87 9 4 101 10 8 114 1 20
3 4 15 2 0 25 3 1 35 38 45 52 59 66 7 4 81 8 8 95 10 1 107 1 13
3 5 14 1 8 23 2 9 32 35 41 48 55 62 6 9 76 8 2 89 9 5 101 1 07
3 6 13 1 7 22 2 7 30 33 39 45 51 58 6 4 71 7 7 84 9 0 95 1 01
3 7 12 1 6 20 2 5 28 30 36 42 48 54 6 0 66 7 3 79 8 4 90 95
3 8 11 1 5 19 2 3 26 28 33 39 45 50 5 6 62 6 8 74 8 0 85 90
3 9 10 1 3 17 2 2 24 26 31 36 42 47 5 3 58 6 4 70 7 5 80 85
4 0 9 1 3 16 2 0 22 24 29 34 39 44 5 0 55 6 0 66 7 1 76 81
4 1 9 1 2 15 1 9 21 23 27 32 37 42 4 7 52 5 7 62 6 7 72 77
4 2 8 1 1 14 1 8 19 21 25 30 34 39 4 4 49 5 4 58 6 3 68 73
4 3 8 1 0 13 1 6 18 20 24 28 32 37 4 1 46 5 1 55 6 0 64 69
4 4 7 1 0 12 1 5 17 19 22 26 30 35 3 9 43 4 8 52 5 7 61 65
4 5 7 9 12 1 4 16 18 21 25 29 33 3 7 41 4 5 49 5 4 58 62
4 6 6 8 11 1 4 15 17 20 23 27 31 3 5 39 4 3 47 5 1 55 59
4 7 6 8 10 1 3 14 16 19 22 25 29 3 3 37 4 0 44 4 8 52 56
4 8 6 7 10 1 2 13 15 18 21 24 27 3 1 35 3 8 42 4 6 50 53
4 9 5 7 9 1 1 13 14 17 20 23 26 2 9 33 3 6 40 4 4 47 51
5 0 5 7 9 1 1 12 13 16 19 21 25 2 8 31 3 4 38 4 1 45 48

d istan c e fro m  cen terl in e o f  t rac k to  face  o f sh o rin g  (fee t)
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TABLE 5.1 - RAILROAD (E-80) L IVE LOAD LATE RAL SU RCHARGE  (CONTINUED )
Based on the Boussinesq eq uation (see F igure 5-1)
d =  d epth below bottom  of tie
surcharge  va lu es in  ps f

d
(fe et) 2 1 22 2 3 24 25 26 27 28 29 3 0 31 3 2 33 3 4 35 36 37

1 48 4 4 40 3 7 34 31 29 27 25 23 2 2 20 1 9 18 1 7 16 15
2 95 8 6 79 7 2 66 61 57 53 49 46 4 3 40 3 8 36 3 4 32 30
3 139 12 7 116 10 6 98 91 84 78 73 68 6 4 60 5 6 53 5 0 47 45
4 179 16 4 150 13 8 128 1 18 110 1 02 95 89 8 4 79 7 4 70 6 6 62 59
5 214 19 7 181 16 7 155 1 44 134 1 25 117 1 09 10 3 96 9 1 86 8 1 77 73
6 244 22 5 208 19 3 179 1 67 156 1 46 136 1 28 12 0 113 10 7 101 9 6 91 86
7 269 24 9 231 21 5 201 1 87 175 1 64 154 1 45 13 7 129 12 2 115 10 9 104 98
8 288 26 8 250 23 4 219 2 05 192 1 81 170 1 60 15 1 143 13 5 128 12 2 116 1 10
9 302 28 3 265 24 9 234 2 20 207 1 95 184 1 74 16 5 156 14 8 140 13 3 127 1 21

1 0 311 29 3 276 26 0 246 2 32 219 2 07 196 1 86 17 6 167 15 9 151 14 4 137 1 31
1 1 315 29 9 283 26 9 254 2 41 229 2 17 206 1 96 18 6 177 16 8 161 15 3 146 1 40
1 2 316 30 2 287 27 4 261 2 48 236 2 25 214 2 04 19 4 185 17 7 169 16 1 154 1 47
1 3 314 30 1 289 27 6 264 2 52 241 2 30 220 2 10 20 1 192 18 4 176 16 8 161 1 54
1 4 309 29 8 287 27 6 265 2 55 244 2 34 224 2 15 20 6 198 18 9 182 17 4 167 1 61
1 5 302 29 3 284 27 4 265 2 55 246 2 36 227 2 18 21 0 202 19 4 186 17 9 172 1 66
1 6 293 28 6 279 27 1 262 2 54 245 2 37 228 2 20 21 2 205 19 7 190 18 3 176 1 70
1 7 284 27 8 272 26 5 258 2 51 244 2 36 228 2 21 21 4 206 19 9 192 18 6 179 1 73
1 8 273 26 9 265 25 9 253 2 47 241 2 34 227 2 20 21 4 207 20 1 194 18 8 182 1 76
1 9 262 25 9 256 25 2 247 2 42 237 2 31 225 2 19 21 3 207 20 1 195 18 9 183 1 78
2 0 250 24 9 247 24 4 241 2 37 232 2 27 222 2 17 21 1 206 20 0 195 18 9 184 1 79
2 1 239 23 9 238 23 6 233 2 30 227 2 23 218 2 14 20 9 204 19 9 194 18 9 184 1 79
2 2 227 22 8 228 22 7 226 2 23 221 2 17 214 2 10 20 6 201 19 7 193 18 8 183 1 79
2 3 216 21 8 219 21 9 218 2 16 214 2 12 209 2 06 20 2 198 19 5 191 18 6 182 1 78
2 4 205 20 7 209 21 0 210 2 09 208 2 06 204 2 01 19 8 195 19 2 188 18 4 181 1 77
2 5 194 19 7 200 20 1 202 2 01 201 2 00 198 1 96 19 4 191 18 8 185 18 2 179 1 75
2 6 184 18 8 190 19 2 193 1 94 194 1 93 192 1 91 18 9 187 18 4 182 17 9 176 1 73
2 7 174 17 8 181 18 4 185 1 86 187 1 87 186 1 85 18 4 182 18 0 178 17 6 173 1 71
2 8 165 16 9 173 17 5 177 1 79 180 1 80 180 1 80 17 9 178 17 6 174 17 3 170 1 68
2 9 156 16 1 164 16 7 170 1 72 173 1 74 174 1 74 17 4 173 17 2 170 16 9 167 1 65
3 0 148 15 2 156 16 0 162 1 65 166 1 67 168 1 68 16 8 168 16 7 166 16 5 164 1 62
3 1 140 14 4 149 15 2 155 1 58 160 1 61 162 1 63 16 3 163 16 3 162 16 1 160 1 59
3 2 132 13 7 141 14 5 148 1 51 153 1 55 156 1 57 15 8 158 15 8 158 15 7 156 1 55
3 3 125 13 0 134 13 8 141 1 44 147 1 49 150 1 52 15 3 153 15 3 153 15 3 152 1 52
3 4 118 12 3 127 13 1 135 1 38 141 1 43 145 1 46 14 7 148 14 9 149 14 9 149 1 48
3 5 112 11 7 121 12 5 129 1 32 135 1 37 139 1 41 14 2 143 14 4 145 14 5 145 1 44
3 6 106 11 1 115 11 9 123 1 26 129 1 32 134 1 36 13 7 139 13 9 140 14 1 141 1 41
3 7 100 10 5 109 11 4 117 1 21 124 1 26 129 1 31 13 2 134 13 5 136 13 6 137 1 37
3 8 95 10 0 104 10 8 112 1 15 118 1 21 124 1 26 12 8 129 13 1 132 13 2 133 1 33
3 9 90 9 5 99 10 3 107 1 10 113 1 16 119 1 21 12 3 125 12 6 127 12 8 129 1 30
4 0 85 9 0 94 9 8 102 1 05 109 1 11 114 1 16 11 9 120 12 2 123 12 4 125 1 26
4 1 81 8 5 90 9 4 97 1 01 104 1 07 110 1 12 11 4 116 11 8 119 12 0 121 1 22
4 2 77 8 1 85 8 9 93 96 100 1 02 105 1 08 11 0 112 11 4 115 11 7 118 1 19
4 3 73 7 7 81 8 5 89 92 95 98 101 1 04 10 6 108 11 0 111 11 3 114 1 15
4 4 69 7 4 77 8 1 85 88 91 94 97 1 00 10 2 104 10 6 108 10 9 111 1 12
4 5 66 7 0 74 7 7 81 84 87 90 93 96 9 8 100 10 2 104 10 6 107 1 08
4 6 63 6 7 70 7 4 77 81 84 87 90 92 9 4 97 9 9 101 10 2 104 1 05
4 7 60 6 4 67 7 1 74 77 80 83 86 89 9 1 93 9 5 97 9 9 100 1 02
4 8 57 6 1 64 6 7 71 74 77 80 83 85 8 8 90 9 2 94 9 6 97 99
4 9 54 5 8 61 6 5 68 71 74 77 79 82 8 4 87 8 9 91 9 2 94 96
5 0 52 5 5 58 6 2 65 68 71 74 76 79 8 1 84 8 6 88 8 9 91 93

d istan c e fro m  cen terl in e o f  t rac k to  face  o f sh o rin g  (fee t)
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TABLE 5.1 - RAILROAD (E-80) L IVE LOAD LATE RAL SU RCHARGE  (CONTINUED )
Based on the Boussinesq eq uation (see F igure 5-1)
d =  d epth below bottom  of tie
surcharge  va lu es in  ps f

d
(fe et) 3 8 39 4 0 41 42 43 44 45 46 4 7 48 4 9 50

1 14 1 4 13 1 2 12 11 11 10 10 9 9 9 8
2 28 2 7 26 2 4 23 22 21 20 19 19 1 8 17 1 6
3 42 4 0 38 3 6 35 33 32 30 29 28 2 7 25 2 4
4 56 5 3 51 4 8 46 44 42 40 38 37 3 5 34 3 2
5 69 6 6 62 6 0 57 54 52 50 47 45 4 4 42 4 0
6 82 7 8 74 7 0 67 64 61 59 56 54 5 2 50 4 8
7 93 8 9 85 8 1 77 74 71 68 65 62 6 0 57 5 5
8 105 10 0 95 9 1 87 83 80 76 73 70 6 7 65 6 2
9 115 11 0 105 10 0 96 92 88 84 81 78 7 5 72 6 9

1 0 125 11 9 114 10 9 104 1 00 96 92 88 85 8 2 79 7 6
1 1 133 12 8 122 11 7 112 1 08 103 99 95 92 8 8 85 8 2
1 2 141 13 5 130 12 4 119 1 15 110 1 06 102 98 9 5 91 8 8
1 3 148 14 2 136 13 1 126 1 21 117 1 12 108 1 04 10 0 97 9 3
1 4 154 14 8 142 13 7 132 1 27 122 1 18 114 1 10 10 6 102 9 9
1 5 159 15 3 148 14 2 137 1 32 127 1 23 119 1 15 11 1 107 10 3
1 6 164 15 8 152 14 7 142 1 37 132 1 28 123 1 19 11 5 111 10 8
1 7 167 16 2 156 15 1 146 1 41 136 1 32 127 1 23 11 9 115 11 2
1 8 170 16 5 159 15 4 149 1 44 140 1 35 131 1 27 12 3 119 11 5
1 9 172 16 7 162 15 7 152 1 47 143 1 38 134 1 30 12 6 122 11 9
2 0 173 16 8 163 15 9 154 1 49 145 1 41 137 1 33 12 9 125 12 2
2 1 174 16 9 165 16 0 156 1 51 147 1 43 139 1 35 13 1 128 12 4
2 2 174 17 0 165 16 1 157 1 53 149 1 45 141 1 37 13 3 130 12 6
2 3 174 17 0 166 16 1 157 1 53 150 1 46 142 1 38 13 5 131 12 8
2 4 173 16 9 165 16 1 158 1 54 150 1 47 143 1 40 13 6 133 12 9
2 5 172 16 8 165 16 1 158 1 54 150 1 47 144 1 40 13 7 134 13 1
2 6 170 16 7 164 16 0 157 1 54 150 1 47 144 1 41 13 8 135 13 1
2 7 168 16 5 162 15 9 156 1 53 150 1 47 144 1 41 13 8 135 13 2
2 8 166 16 3 160 15 8 155 1 52 149 1 46 144 1 41 13 8 135 13 2
2 9 163 16 1 158 15 6 153 1 51 148 1 46 143 1 40 13 8 135 13 2
3 0 160 15 8 156 15 4 152 1 49 147 1 45 142 1 40 13 7 135 13 2
3 1 157 15 5 154 15 2 150 1 48 146 1 43 141 1 39 13 6 134 13 2
3 2 154 15 3 151 14 9 148 1 46 144 1 42 140 1 38 13 6 133 13 1
3 3 151 15 0 148 14 7 145 1 44 142 1 40 138 1 36 13 4 132 13 0
3 4 147 14 6 145 14 4 143 1 42 140 1 38 137 1 35 13 3 131 12 9
3 5 144 14 3 142 14 1 140 1 39 138 1 36 135 1 33 13 2 130 12 8
3 6 140 14 0 139 13 9 138 1 37 136 1 34 133 1 32 13 0 129 12 7
3 7 137 13 7 136 13 6 135 1 34 133 1 32 131 1 30 12 9 127 12 6
3 8 133 13 3 133 13 3 132 1 32 131 1 30 129 1 28 12 7 126 12 4
3 9 130 13 0 130 13 0 129 1 29 128 1 28 127 1 26 12 5 124 12 3
4 0 126 12 7 127 12 7 127 1 26 126 1 25 125 1 24 12 3 122 12 1
4 1 123 12 3 124 12 4 124 1 24 123 1 23 122 1 22 12 1 120 11 9
4 2 119 12 0 120 12 1 121 1 21 121 1 20 120 1 19 11 9 118 11 7
4 3 116 11 7 117 11 8 118 1 18 118 1 18 118 1 17 11 7 116 11 6
4 4 113 11 4 114 11 5 115 1 15 115 1 15 115 1 15 11 5 114 11 4
4 5 109 11 0 111 11 2 112 1 13 113 1 13 113 1 13 11 2 112 11 2
4 6 106 10 7 108 10 9 109 1 10 110 1 10 110 1 10 11 0 110 11 0
4 7 103 10 4 105 10 6 107 1 07 107 1 08 108 1 08 10 8 108 10 8
4 8 100 10 1 102 10 3 104 1 04 105 1 05 106 1 06 10 6 106 10 6
4 9 97 9 8 99 10 0 101 1 02 102 1 03 103 1 03 10 4 104 10 4
5 0 94 9 5 97 9 8 98 99 100 1 00 101 1 01 10 1 102 10 2

d istan c e fro m  c en terli n e o f  t rac k to  face  o f sh o rin g  ( feet)
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6.0 SHORING ANALYSIS METHODOLOGIES 
 
Classic shoring analysis methodologies have been summarized in Section 6.0 and should be 
considered minimum analysis requirements for temporary shoring design.  Computer programs 
and more advanced soil-structure interaction analyses may be utilized for design, but shall be 
accompanied by verified hand calculations showing significant agreement with the classic 
methodologies presented herein.  The Engineer-of-Record shall be solely responsible for input 
and results of computer programs utilized for shoring analysis and design.  See Section 10.0 for 
additional information on submittal of computer program output as part of the design 
calculations. 
 
Typical temporary shoring applications may not require stability analysis beyond determining the 
minimum embedment.  The factor of safety against sliding, overturning, and global slope 
stability shall be calculated as applicable to the particular temporary shoring system.  The 
minimum factor of safety for stability, including sliding, overturning and global slope stability, 
shall be 1.5.  See Section 8.4 for global stability analysis requirements. 
 
The following examples are provided in Appendix B: 
 
Example 6.1 Cantilever Soldier Pile and Lagging Shoring Wall 
Example 6.2 Sheet Pile Shoring Wall, One Level of Bracing (Free Earth Support Method) 
Example 6.3 Sheet Pile Shoring Wall, One Level of Bracing (Fixed Earth Support Method) 
Example 6.4 Analysis of a Diaphragm Shoring Wall with Three Levels of Bracing 

6.1 CONTINUOUS SHORING WALLS 
 
Continuous shoring walls, such as steel sheet piling and diaphragm walls, are typically analyzed 
on a longitudinal per-foot-of-wall (unit) basis for the lateral pressures computed in accordance 
with Sections 4 and 5 of these Guidelines.  The wall is designed for the unit bending moments 
and shears resulting from the lateral pressures acting on the wall.  When the shoring wall is 
designed to support vertical loads, these loads must be considered in the design as well. 
 
In the case of sheet piling, the structural strength of the wall is provided by sheets themselves.  
Wide flange sections installed in deep soil mix, secant, tangent, or slurry walls are the primary 
structural elements for these systems.  Rebar reinforced slurry walls are designed as a 
continuous vertically reinforced concrete wall.  

6.2 SOLDIER PILE SHORING WALLS 
 
Soldier pile and lagging walls are analyzed in a somewhat different manner than continuous 
shoring walls.  Soldier pile and lagging walls are not continuous below excavation grade, and 
the loading acting on the active and passive sides of the wall for the embedded portion of the 
wall must be constructed to reflect the discontinuous nature of the wall.  The “effective width” of 
the embedded portion of the soldier pile (for both active and passive loading) shall be computed 
using the “Arching Capability” values given in Table 10-1 of the Caltrans Trenching and Shoring 
Manual.  As for continuous walls, lateral pressures utilized to construct the loading diagrams 
shall be computed in accordance with Sections 4 and 5 of these Guidelines. 
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Soldier piles are designed as vertical beams to resist the bending moments and shears resulting 
from the lateral loads acting on the piles.  Vertical loading (if any) shall be considered in the 
soldier pile design. 

6.3 ANALYSIS OF CANTILEVER WALLS 
 
Cantilever shoring walls shall be designed using the “Conventional Methods” of analysis 
illustrated in Figures 8-1 (cohesionless soil) and 8-2 (cohesive soil) of the Caltrans Trenching 
and Shoring Manual. 
 
Alternatively, cantilever walls may be designed using the “Simplified” method illustrated in 
Figure 8-3 of the Caltrans Trenching and Shoring Manual.  If this method is used, the computed 
embedment depth (referred to as D0 in the above referenced figures) shall be increased by 20% 
to determine the minimum theoretical embedment depth.  
  
“Design Curves” (e.g., Figure 8-4 in the Caltrans Trenching and Shoring Manual) shall not be 
used for the design of cantilever shoring walls within the Railroad Zone of Influence.  
 
A factor of safety for the cantilever wall embedment shall be provided.  When the theoretical 
embedment depth is computed based on the “unreduced” passive resistance (factor of safety 
equal to 1.0), this theoretical embedment depth shall be increased by a minimum of 40% to 
determine the design embedment depth (i.e. minimum factor of safety on theoretical 
embedment depth of 1.4).  This 40% increase is provided in addition to the 20% increase 
required if the “Simplified” method of analysis has been utilized. 
 
Embedment depths computed based on passive resistance that has been divided by a factor of 
safety of 2.0 will also be acceptable, provided that the resulting embedment depth is not 
significantly less than that computed using the nominal 40% increase in embedment depth 
discussed above. 
 
Analysis utilizing “unreduced” passive resistance should be applied with caution when the 
shoring wall is embedded in stiff to hard clays, because the computed embedment may be 
unrealistically short.  See Section 6.8.1 for minimum embedment depths. 

6.4 ANALYSIS OF WALLS WITH A SINGLE LEVEL OF BRACING  

Walls supported by a single level of bracing (or a single tier of tiebacks) may be analyzed using 
the Free Earth Support or Fixed Earth Support Method at the shoring designer’s option.  Each of 
these methods is outlined below. 
 
6.4.1 Free Earth Support Method 

 
This method is based on the assumption that the shoring wall is embedded far enough to 
assure stability, but that the available passive resistance is incapable of restraining the shoring 
wall sufficiently to induce negative moment in the wall (i.e., there is no reversal of moment 
below excavation subgrade).  The theoretical embedment required for stability is determined by 
statics.  The theoretical depth of embedment required is determined by summing moments due 
to all pressures acting on the shoring wall about the bracing level.  The embedment depth is 
adjusted until the sum of the moments about the bracing level is zero.  Moments and shears in 
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the shoring wall and the bracing reaction may be computed after the embedment depth is 
determined. 
 
6.4.2 Fixed Earth Support Method 
 
This method is based on the assumption that the shoring wall is embedded sufficiently to 
provide effective “fixity” at the bottom of the shoring wall (i.e., the deflected shape of the shoring 
wall is such that the wall reverses curvature over its embedded length and becomes vertical at 
its bottom).  Unlike the Free Earth Support Method, moment reversal takes place over the 
embedded portion of the shoring wall.  In comparison to the Free Earth Support Method, the 
embedment computed using the Fixed Earth Support Method would be longer; however, pile 
moment demand, pile deflection, and the bracing reaction will typically be reduced. 
 
Hand calculating the required embedment depth for the Fixed Earth Support Method is not a 
trivial matter.  However, through the use of commonly available structural analysis software, 
determining the depth of embedment required to produce the appropriate deflected shape of the 
shoring wall (i.e., effective fixity) is just a matter of iterating the depth of embedment.  As for the 
Free Earth Support Method, moments and shears in the pile and the bracing reaction may be 
computed after the theoretical embedment depth is determined. 
 
6.4.3 Factor of Safety for Shoring Wall Embedment Depth 
 
A factor of safety for the shoring wall embedment depth must be provided when either the Free 
Earth Support Method or Fixed Earth Support Method is used.  When the theoretical 
embedment depth is computed based on the “unreduced” passive resistance (factor of safety 
equal to 1.0), this theoretical embedment depth shall be increased by a minimum of 40% to 
determine the design embedment depth (i.e. minimum factor of safety on theoretical 
embedment depth of 1.4).  (This method should be used with caution when stiff to hard clays 
provide passive resistance, because the computed embedment depth may be unrealistically 
short.) 
 
Embedment depths computed based on passive resistance that has been divided by a factor of 
safety of 2.0 will also be acceptable, provided that the resulting embedment depth is not 
significantly less than that computed using the nominal 40% increase in embedment depth 
discussed above. 
 
See Section 6.8.1 for minimum embedment depths. 
 
In Appendix B, Example 6.2 illustrates the Free Earth Support Method and Example 6.3 
illustrates the Fixed Earth Support Method for the same excavation geometry in the same soil 
conditions for comparison purposes. 

6.5 ANALYSIS OF WALLS WITH MULTIPLE LEVELS OF BRACING  
 
6.5.1 Embedment Depth 
 
The required depth of penetration for a shoring wall supported by two or more levels of bracing 
shall be determined by one of the following methods (See Section 6.8.1 for minimum 
embedment depths.): 
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1. The theoretical embedment may be calculated by balancing moments due to all soil, 
hydrostatic, lateral surcharge, and “unreduced” passive pressures (factor of safety equal 
to 1.0) acting below the lowest bracing level about the lowest bracing level.  The moment 
capacity of the shoring wall shall be conservatively neglected in this analysis.  The depth 
of penetration is adjusted until the sum of the moments equals zero.  The computed 
theoretical embedment depth shall be increased by a minimum of 40% to determine the 
design embedment depth.  (This method should be used with caution when stiff to hard 
clays provide passive resistance, because the computed embedment depth may be 
unrealistically short.) 

 
2. The embedment depth may be computed by summing moments as noted above, using 

passive resistance values that have been reduced by dividing them by a factor of safety 
of 2.0.  No increase in embedment is required when this method is used.  This method 
will be acceptable provided that the resulting embedment depth is not significantly less 
than that computed using the nominal 40% increase in embedment depth discussed 
above. 
 

6.5.2 Analysis of Shoring Wall 
 
Moments and shears in the shoring wall shall be computed using beam analysis, assuming that 
the shoring wall is hinged at all bracing levels except the uppermost.  Moments may be reduced 
to 80% of their computed values for design to account for wall continuity over the bracing 
locations. 
 
Analysis of the portion of the shoring wall below the lowest bracing level shall be based on 
statics, including a consideration of all loads acting on the embedded portion of the shoring wall.  
A fictitious support at or below subgrade shall not be assumed for analysis purposes. 
 
No redistribution of loads or reduction in the demand on the shoring wall due to soil arching 
shall be assumed. 
 
6.5.3 Determination of Bracing Loads 
 
Bracing loads shall be determined by beam analysis assuming that the shoring wall is hinged at 
all the bracing levels except the uppermost. 
 
The load on the lowest bracing level shall be determined by statics, including a consideration of 
all loads acting on the embedded portion of the shoring wall.  A fictitious support at or below 
subgrade shall not be assumed for analysis purposes. 

6.6 ANALYSIS OF BRACING SYSTEMS 
 
Unit (per foot) reactions at each bracing level are determined during the analysis of the shoring 
wall.  For shoring walls with soldier piles (e.g., soldier pile and lagging walls, deep soil mix walls, 
and secant walls) point loads from each pile are computed by multiplying the pile spacing by the 
unit bracing reactions.  Bracing loads for sheet piling may be assumed as a horizontal uniform 
load equal to the unit reactions. 
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Internal (cross-lot) bracing systems consisting of wales and struts shall be designed to resist the 
computed bracing loads.  Moments, shears, and axial loads in the bracing members shall be 
computed using standard methods of structural analysis. 
 
Tieback or deadman systems that are used to restrain the shoring walls shall be designed to 
resist the computed bracing loads. 
 
No redistribution of loads or reduction in the demand on bracing elements due to soil arching 
shall be assumed. 

6.7 LAGGING ANALYSIS 
 
Lagging may be designed for a load equal to 60% of the shoring design load (soil and surcharge 
pressures) to account for soil arching.  The lagging members shall be designed as horizontal 
beams spanning between soldier piles. 
 
In cases where soil arching cannot develop, reduced lagging loads shall not be considered. 
 
Tabulated lagging thicknesses (such as those presented in Table 10-2 of the Caltrans 
Trenching and Shoring Manual) shall not be utilized. 

6.8 GENERAL SHORING REQUIREMENTS 
 
6.8.1 Minimum Embedment Depth 

 
Computed embedment depths shall be compared with the following minimum values.  In cases 
where the computed embedment depth is less than that specified below, the minimum 
embedment depth specified below shall be utilized: 
 

• Cantilever walls: Embedment depth shall not be less than the height of the retained cut. 
• Braced walls less than 20 feet high: Embedment depth shall not be less than six (6) feet. 
• Braced walls 20 feet high or more: Embedment depth shall not be less than eight (8) 

feet. 
 

6.8.2 Secondary Bracing 
 

Primary elements of the shoring system shall be provided with secondary bracing as required 
for stability.  The secondary bracing elements shall be designed for an axial load equal to 3% of 
the axial load in the braced member. 
 
6.8.3 Connections 

 
Connections between the various elements of the shoring system shall be designed for tension 
and shear loads equal to at least 10% of the design compression load transferred through the 
connection.  If the actual shear or tension at a connection is larger than this 10% value, then the 
actual shear or tension load shall be utilized for design. 
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6.8.4 Stiffeners 
 
Stiffeners shall be provided at shoring member connections when required by the provisions of 
Chapter K of the AISC, ASD. 

6.9 SHORING DEFLECTION AND SETTLEMENT 
 
All shoring designs within the Railroad Zone of Influence shall include an estimate of shoring 
deflection and retained earth settlement.  Maximum permissible deflection shall enable the 
horizontal and vertical movement of the track to be limited to the requirements of Section 9.2.  
The amount of settlement that occurs will depend upon the soil type, the size of the excavation, 
the construction methods and quality of workmanship, and the design of the shoring system 
(including the stiffness of the shoring wall and bracing systems). 
 
Elastic analyses of the shoring system should be performed for the various stages of support 
installation and removal in order to estimate lateral shoring deflection, which should then be 
used to make settlement estimates. 
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7.0 MATERIAL PROPERTIES AND ALLOWABLE STRESSES 
 
The following examples are provided in Appendix B: 
 
Example 7.1 Wide Flange Wale Design 
Example 7.2 Pipe Strut Design 
Example 7.3 Shoring Wall Design  
Example 7.4 Wood Lagging Design 

7.1 STEEL  
 
Steel may be used material, provided that is free from any strength impairing defects. 
 
7.1.1 Structural Steel 
 
Allowable stresses for steel shall conform to the AISC, Steel Construction Manual - Allowable 
Stress Design (ASD), thirteenth edition, 2005, with the following additional constraints for struts: 
 

• Slenderness ratio (L/r) shall not exceed 120. 
 
• Axial stress shall not exceed 12 ksi. 

 
No overstress shall be permitted. 
 
Structural steel for which mill certificates are not available (unidentified steel) shall be designed 
for allowable stresses no greater than those allowed for ASTM A36 steel. 
 
Bolted and welded connections shall be designed in accordance with the provisions of the 
AISC, ASD. 
 
7.1.2 Steel Sheet Piling 

 
The maximum allowable flexural stress in sheet piling shall not exceed 65% of the yield strength 
of the steel. 
 
7.1.3 Prestress Strand or Rod 

 
If prestress strands or rod are used as tieback tendons or as tie rods to a deadman, the 
allowable working stress shall not exceed 40% of the guaranteed ultimate tensile strength 
(GUTS). 
 
If the strands or rod are used for purposes other than those specified above, the allowable 
working stress shall not exceed 60% of GUTS. 
 
The shoring designer shall evaluate the potential effects of corrosion on strands and rods.  
Corrosion protection suitable for the installation environment and anticipated service life shall be 
provided. 
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7.1.4 Wire Rope Cable 
 

The allowable working load for wire rope shall be no greater than 25% of the rated breaking 
strength. 
 
If wire rope connectors with an efficiency less than 100% are used, the allowable working load 
shall be taken as no greater than 25% of the rated breaking strength multiplied by the efficiency 
of the connectors. 
 
Wire rope used as a structural element for more than thirty (30) days shall be galvanized. 

7.2 CONCRETE 
 
Reinforced and plain (unreinforced) concrete shall be designed using the Strength Design 
Method in accordance with ACI 318.  No stress increases or load factor reductions shall be 
allowed.  

7.3 WOOD 
 
All wood shoring elements shall be Douglas Fir, No. 2 or better. 
 
All wood that will remain in place permanently shall be pressure treated for ground contact use. 
 
Allowable stresses shall be as follows: 
 

Compression perpendicular to the grain = 450 psi 
 
Compression parallel to the grain = 480,000/(L/d)2 ≤ 1600 psi, where 

L = unbraced length of member 
d = lesser cross-sectional dimension of member 
(L and d to have consistent units) 

 
Flexural stress = 1700 psi 
[reduced to 1,500 psi for members with a nominal depth of eight (8) inches or less] 
 
Horizontal shear = 140 psi  

7.4 OTHER MATERIALS 
 
Allowable stresses for materials other than steel, concrete, and wood will be reviewed by 
SCRRA on a case-by-case basis.  Typically, industry-accepted allowable stresses or load 
factors (with no overstress allowances) will be acceptable. 
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8.0 SPECIAL CONDITIONS 

8.1 SEALED SHORING 
 
Under certain conditions, excavation below the groundwater table will require that a sealed 
shoring system be utilized.  Examples of situations where sealed shoring is needed include, but 
are not limited to: 

 Excavations in permeable soils where dewatering is infeasible or where the quantity of 
water to be handled and disposed of would be excessive. 

 Locations where the groundwater is contaminated. 
 Locations where dewatering would result in unacceptable settlement of the surrounding 

area. 
 
Relatively watertight shoring is most commonly provided using interlocked sheet piling or 
diaphragm walls. 
 
Where possible, groundwater flow around the bottom of the shoring wall should be prevented by 
extending the wall into an underlying low permeability soil layer (such as a clay layer).  If a low 
permeability cut off layer is not present, or if it is at such a great depth that penetrating it is not 
feasible or cost effective, a tremie concrete or grouted seal slab should be considered for the 
base of the excavation. 
 
In cases where a positive bottom seal is not provided, the potential for piping must be 
evaluated.  See Section 8.3. 

8.2 DEWATERING 
 
Dewatering can be an effective means of reducing shoring loading and improving shoring 
stability and constructability.  In some cases, it may also be required to allow construction of 
proposed project elements. 
 
In cases where dewatering is not precluded by other factors (see Section 8.1), SCRRA will 
consider allowing dewatering, provided that it won’t cause problematic track settlement.  The 
potential for problematic track settlement to occur will be a function of the site soil profile and the 
depth to which the site needs to be dewatered.  Track settlement in excess of that specified in 
Section 9.1 may be acceptable if it can be shown that differential track settlements resulting 
from dewatering will be minimal (i.e., settlements will occur over a broad area).  Engineering 
calculations demonstrating that excessive differential settlement will not occur will be required. 
 
In cases where the performance of the temporary shoring system depends upon the 
functionality of the dewatering system, the dewatering system shall be fail-safe.  Elements such 
as an uninterrupted power supply, back-up pumps, and failure alarm signals will be required to 
guarantee that the dewatering system will never shut down for a period of time that could 
compromise the stability of the shored excavation. 
 
Dewatering system design shall be performed by a Civil Engineer registered in the State of 
California with previous experience in the design of the specific type of dewatering system being 
proposed.  Removed water shall not be drained along the tracks, but shall be drained off the 
Right-of-Way in accordance with environmental restrictions. 
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8.3 BOTTOM STABILITY 
 
8.3.1 Piping 

 
For excavations in previous materials, the possibility of piping must be evaluated.  Piping occurs 
when an unbalanced hydrostatic head causes large upward seepage pressures in the soil at 
and below the bottom of the excavation.  The upward seepage pressure reduces the effective 
weight of the soil below the bottom of the excavation.  As a result, the ability of the soil to 
laterally support the embedded portion of the shoring wall (i.e., passive resistance) is reduced.  
In the extreme, a quick condition can develop at the bottom of the excavation and large 
quantities of soil can be transported rapidly from outside to inside the excavation, thereby 
causing large ground settlements, and possibly even shoring system collapse. 
 
Piping can be controlled by dewatering outside the shoring walls (where allowed) or by making 
the shoring walls deeper in order to reduce the upward hydraulic gradient.  Alternatively, a 
tremie or grouted slab can be used as a bottom seal. 
 
The potential for piping may be evaluated using published procedures (see the Caltrans 
Trenching and Shoring Manual).  The minimum acceptable factor of safety against piping shall 
be 1.5.  Additionally, a reduction in the available passive resistance due to upward seepage 
pressures shall be taken as appropriate. 
 
8.3.2 Bottom Heave 
 
In cases where excavations are made in soft (and sometimes medium) clays the potential for 
bottom heave must be evaluated.   Bottom heave occurs when the depth of excavation is 
sufficient to cause upward movement of material in the bottom of the excavation and 
corresponding downward displacement of material surrounding the excavation.  Heave can 
result in excessive settlement of the ground retained by the shoring system, and distress or 
failure of the shoring.   
 
The possibility for heave should be evaluated further in cases when the Stability Number (No) 
exceeds 4, where: 
 

No = ( H+q)/c, and 
 = unit weight of soil 

 H = depth of excavation 
 q = vertical surcharge pressure 
 c = cohesive strength of soil 
 
When No exceeds 4, the factor of safety against bottom heave should be computed using 
procedures outlined in the Caltrans Trenching and Shoring Manual.  The minimum acceptable 
factor of safety against bottom heave shall be 1.5. 
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8.4 GLOBAL STABILITY 
 
Typical shoring applications may not require global slope stability analyses.  The Engineer-of-
Record shall determine if global stability calculations are warranted.  However, SCRRA reserves 
the right to require global stability calculations at their sole discretion. 
 
If applicable and/or required by SCRRA, temporary shoring systems and sloped excavations 
shall be demonstrated to be safe using limit equilibrium analyses with appropriate potential 
failure surfaces.  Slope stability analyses shall consider the presence of Cooper’s E-80 live 
loading on active tracks. 
 
The minimum factor of safety against failure of the whole, or any portion of, shored or sloped 
cuts shall be 1.5. 

8.5 TIEBACKS 
 
Tiebacks will be allowed only where necessary and where Right-of-Way limits are sufficient.  If 
tiebacks are permitted, they must be installed using a method in which the drilled holes for the 
tiebacks will be stable and open at all times.  In some soil types, this will necessitate fully cased 
holes beneath active tracks.  Tiebacks shall be located a minimum of five (5) feet below top of 
rail. 
 
Tiebacks shall be designed in accordance with the procedures and criteria outlined in the Post-
Tensioning Institute (PTI), Recommendations for Prestressed Rock and Soil Anchors, with the 
exception that the allowable stresses for the tieback tendons shall be limited to those values 
specified in Section 7.1 of these Guidelines.  A minimum factor of safety of 2.0 shall be used. 
 
All tiebacks shall be load tested.  Procedures and acceptance criteria for performance and proof 
testing shall conform to those given in the Post-Tensioning Institute (PTI), Recommendations for 
Prestressed Rock and Soil Anchors.  The first three (3) tiebacks installed and a minimum of 
10% of the remaining tiebacks shall be performance tested.  All remaining anchors shall be 
proof tested. 
 
When tiebacks are bonded in fine-grained soils, creep testing shall be done in lieu of 
performance testing.  Creep testing procedures and acceptance criteria shall conform to those 
given for temporary anchors in the Post-Tensioning Institute (PTI), Recommendations for 
Prestressed Rock and Soil Anchors. 
 
In addition to the PTI Recommendations for Prestressed Rock and Soil Anchors, the designer 
may also reference FHWA Geotechnical Engineering Circular No. 4, Ground Anchors and 
Anchored Systems, FHWA-IF-99-015. 
 
Tiebacks shall be locked-off at a minimum of 75% and a maximum of 100% of their design load. 

8.6 DEADMEN 
 

Under the appropriate conditions, SCRRA may allow temporary shoring walls to be supported 
using deadmen located on the opposite side of the tracks from the shored excavation.  The 
proposed location(s) for deadman anchorage will require review and acceptance by SCRRA 
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and any Third Party property owners as appropriate.  Tie rods to deadmen shall be a minimum 
of five (5) feet below top of rail. 
 
Deadman anchorage may be provided by soldier piles, sheet piling, or concrete blocks or walls.  
Deadman anchors shall be designed in accordance with the procedures outlined in the Caltrans 
Trenching and Shoring Manual. 
 
Deadman anchors shall be designed to provide a minimum factor of safety of 2.0 against failure. 
 
In order to minimize the deflection of the shoring, deadman anchors shall be prestressed to 
remove the slack in the system and to mobilize the passive resistance.  A portion of the final 
design load shall be locked off. 
 
Tie rods that pass under the tracks must be electrically isolated from the track.  Details of 
proposed system of electrical isolation shall be submitted for review. 
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9.0 TRACK MONITORING 

9.1 PURPOSE 
 
SCRRA requires monitoring of the excavation, temporary shoring system, and adjacent track(s) 
throughout the duration of shoring installation, excavation, construction, removal, and backfill.  
The monitoring procedures specified below are intended to confirm that shoring systems are 
performing in a satisfactory manner and to identify locations of excessive ground movement so 
that they can be controlled and corrected in a timely manner. 

9.2 LIMITATION ON TRACK MOVEMENT 
 
SCRRA requires that track settlement or track heave associated with all aspects of shoring and 
excavation shall not exceed ½ inch vertical change.  Track movement shall not exceed ½ inch 
horizontal change due to temporary shoring and excavation.  Track resurfacing or other 
remedial measures may be required if these limits are exceeded.   

9.3 MINIMUM MONITORING REQUIREMENTS 
 
The excavation and temporary shoring system shall be visually inspected at least daily by 
qualified Contractor personnel to check for obvious movements or changes that were unplanned 
or that may be detrimental to railroad operations or safety.  Visual monitoring should be 
performed more often during the performance of critical activities, such as excavation or 
foundation installation immediately adjacent to shoring or after moderate to severe rain events. 
 
SCRRA requires that tracks adjacent to excavations within the Railroad Zone of Influence be 
monitored for movement and settlement.  At a minimum, track monitoring shall consist of the 
following: 

 
 Survey points shall be established along all tracks for which the excavation is within the 
Railroad Zone of Influence.  The maximum spacing and minimum extent of these points 
shall be as shown on Figure 9-1.  A minimum of three (3) control points shall be 
established in areas that will not be subject to possible disturbance due to construction 
activities or railroad operations. 

 
 The surveying method utilized for track monitoring shall be accurate to ±1/8 inch and 
shall comply with the railroad surveying requirements in the SCRRA Design Criteria 
Manual. 

 
 The horizontal coordinates and elevation of both rails shall be measured at each survey 
point location in accordance with the following schedule: 

 
o A baseline reading of coordinates and elevations shall be taken prior to 

installation of any elements of the shoring system.  In cases where track 
maintenance activities are performed to correct movements, a new baseline shall 
be established and its relationship to the previous baseline documented. 
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o Readings shall be taken twice weekly from the time at which shoring installation 
commences until shoring removal is completed.  Supplemental readings may be 
required if excessive or unanticipated settlements are recorded. 

 
o Readings shall continue on a once weekly basis for a minimum of four (4) weeks 

after shoring removal has been completed. 
 
The monitoring requirements outlined above may be relaxed or waived on a project-specific 
basis at the sole discretion of SCRRA. 
 
Survey readings and reduced survey data shall be provided to SCRRA immediately following 
each survey.  Survey data and comparison to previous and baseline data should be provided on 
a form similar to that shown in Figure 9-3.  SCRRA shall be specifically notified of any change in 
elevation of ¼ inch or greater.  It is likely that SCRRA will require supplemental monitoring in the 
case of vertical movements in excess of ¼ inch. 
 

 
Figure 9-1: Minimum Monitoring Requirements 

 

9.4 SUPPLEMENTAL MONITORING 
 
Supplemental monitoring may be required by SCRRA.  Typically, supplemental monitoring will 
be required when any vertical change of ¼ inch or greater is measured by survey readings of 
static track elevation.  Supplemental monitoring consists of the following: 
 

 More frequent survey measurements of static top of rail elevations and coordinates. 
 Measurement of rail movements and cross-slope under load. 
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Figure 9-2 depicts a method of measuring rail movements under load.  Loaded rail movement 
measurements may be performed as follows: 
 

 At each survey point, place a 20d nail vertically into the ballast crib between ties with the 
head end directly under the base of each rail, taking care to place the nail head in direct 
contact with the rail. 

 Allow a typical commuter or freight train to pass through the location at normal speed. 
 Return to each survey point and measure and record the distance from the base of each 

rail down to the top of the nail head using a tape or gauge to the nearest 1/8 inch. 
 
Provide SCRRA with survey readings, reduced survey data, loaded measurements, and 
reduced loaded measurement data immediately following the survey.  Loaded measurement 
data and comparison to previous and baseline data should be provided on a form similar to that 
shown in Figure 9-4.   

 
Figure 9-2: Method of Loaded Measurement 
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Point No. Station Surveyed Static T/Rail Elevations Static T/Rail Change from Previous Static T/Rail Change from Baseline
EL ER Eavg ΔEL ΔER ΔEavg ΔELi ΔERi ΔEavgi

1 100+00
2 100+50
3 101+00
. .
. .
. .
n

 
Figure 9-3: Reporting Static Top of Rail Survey Results 

 
 
 
 
 

Measured Loaded Movements Loaded Change from Previous Loaded Change from Baseline
Point No. Station Total Cross-Slope Total Cross-Slope Total Cross-Slope

δL δR δavg δCS = |δL - δR| ΔδL ΔδR Δδavg ΔδCS = |ΔδL - ΔδR| ΔδLi ΔδRi Δδavgi ΔδCSi = |ΔδLi - ΔδRi|

1 100+00
2 100+50
3 101+00
. .
. .
. .
n

 
Figure 9-4: Reporting Loaded Measurement Results 
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9.5 SPECIAL MONITORING 
 
SCRRA reserves the right to require that special monitoring be done for large, atypical, or long-
lived shoring projects.  Special monitoring may include the use of inclinometers, piezometers, 
tiltmeters, or other types of monitoring instrumentation.  SCRRA will address this issue on a 
project-specific basis. 

9.6 ACCESS AND FLAGGING 
 
Access and flagging for establishing and reading survey points and monitoring instrumentation 
shall be coordinated with SCRRA. 
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10.0 SUBMITTAL REQUIREMENTS 

10.1 GENERAL 
 
All drawings and calculations for temporary shoring shall be prepared, sealed, and signed by a 
Professional Engineer (civil or structural) currently licensed in the State of California who has 
previous experience in the design of temporary shoring systems of the type being submitted 
(preferably 10 years).  Preferably, temporary shoring systems will be designed by a team 
composed of a railroad civil engineer who is experienced, knowledgeable, and competent in 
design, construction, operations, and maintenance parameters for commuter/passenger and 
freight railroad systems, and a licensed civil or structural engineer who is experienced, 
knowledgeable, and competent in the design and construction of shored excavations adjacent 
to railroad tracks. 
 
The designer will be responsible for the accuracy of all controlling dimensions as well as the 
selection of soil design values that accurately reflect the actual field conditions.  No shoring 
installation or excavation within the Railroad Zone of Influence will be allowed until the drawings 
and calculations are reviewed and accepted by SCRRA. 
 
Submittal of forms, drawings, and calculations shall be provided to SCRRA for review in 
electronic format transmitted by email, ftp, or mail (with CD-R or DVD-R properly labeled).  Files 
shall be Adobe PDF compatible with Version 6.  Each separate document shall be a separate 
PDF file (drawings, specifications, calculations, forms, etc.).  Files shall be named with a letter 
indicating the project phase (d – design, c – construction), abbreviated SCRRA subdivision and 
milepost, and a shortened name describing the contents of the file (e.g. – d_la34511_calcs.pdf). 
 
All submittals, design calculations, specifications and drawings shall be prepared in accordance 
with a QA/QC process.  The QA/QC process may follow the established program of SCRRA, 
Public Agency, Engineer-of-Record firm, or Contractor.  At a minimum, the QA/QC process 
must consist of an independent check of design calculations and an independent QC review of 
the drawings and specifications prior to submittal to SCRRA by qualified individuals.  
Documentation of the QA/QC process, including names and contact information of independent 
reviewers, shall be made available to SCRRA at their request. 
 
A minimum of thirty (30) calendar days should be allowed for SCRRA’s review, provided that all 
required submittal materials are included and properly identified. 

10.2 EXCLUSIVE TRACK WINDOWS 
 
Exclusive Track Windows are rare and limited to specific work activities over a small defined 
area for a short time.  Procedures for requesting an Exclusive Track Window are as follows:   
 
Exclusive Track Window Request Procedure 
 

1. Contact SCRRA Office of Rail Corridor Crossings and Encroachments a minimum of 
ninety (90) days prior to the proposed date of excavation for coordination. 

2. Complete and submit the Design Exception Form provided in Appendix C a minimum of 
sixty (60) days prior to the proposed date of excavation.  It is imperative that the 
following specific information be included on the form or as an attachment: 
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a. Exact location of the proposed work (attach maps and/or figures) which also 
includes the following: 

i. Railroad stationing and milepost (SCRRA will assist in providing this 
information) 

ii. North arrow 
b. Complete description of the proposed work 
c. Proposed date of work 
d. Proposed duration of Exclusive Track Window required 
e. Description of alternates not requiring an Exclusive Track Window and brief 

evaluation to show that any other alternate is not practical 
f. SSWP 

 
3. SCRRA will review the request and return a decision within thirty (30) days. 
4. If the Exclusive Track Window request is approved by SCRRA, the applicant agrees to 

follow all conditions imposed by SCRRA, and provide compensation for all costs 
incurred by SCRRA associated with the Exclusive Track Window and work on SCRRA 
Right-of-Way.  The SSWP must be accepted by SCRRA prior to proceeding with any 
work. 

5. Special pre-construction meeting, contingency plan(s), extra equipment, and extra work 
crews may be required by SCRRA. 

10.3 EXCEPTIONS, WAIVERS, AND VARIANCES 
 
Procedures for requesting an exception, waiver, and/or variance to the requirements of these 
Guidelines are as follows: 
 
Variance Request Procedure 
 

1. For projects under design, variance requests shall be submitted at the Concept Design 
(30% Design) for consideration by SCRRA.  Concept Design (30% Design) level 
variance requests are preferred.  Design should not be advanced to the Interim Design 
(60% Design) level prior to receiving a decision on a variance request. 

2. Complete the Design Exception Form provided in Appendix C.  Submit the variance 
request to SCRRA Office of Rail Corridor Crossings and Encroachments.  This shall be 
a separate submittal from any design review submittal.  The request should be signed 
and sealed by the Engineer-of-Record.  It is imperative that the following specific 
information be included on the form or as an attachment: 
 

a. Exact location of the proposed work (attach maps and/or figures) which also 
includes the following: 

i. Railroad stationing and milepost (SCRRA will assist in providing this 
information) 

ii. North arrow 
b. Identify the exact provision of the Guidelines for which the exception, waiver, or 

variance is requested 
c. Complete description of the proposed work 
d. Proposed limits of excavation, plan area, and depth 
e. Proposed type(s) of shoring, including hand railing or other means of protection 

for track workers and operations personnel working adjacent to track 
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f. Proof of concept drawings and calculations 
g. Proposed duration of Work Windows required for installation and removal of 

shoring systems 
h. Proposed duration of shoring system and means for ensuring track is not 

displaced while system is in place 
i. Description of alternates that conform to these Guidelines and brief evaluation to 

show that any other alternate is not practical 
 

3. SCRRA will review the request and return a decision within sixty (60) days. 
4. If the variance request is accepted by SCRRA, the applicant agrees to follow all 

conditions imposed by SCRRA.  For shoring within Zone 2, complete owner-designed 
shoring and details per Section 3.1 shall be included in the plans at the 90% level.  
Design conditions and requirements for any Contractor-designed alternate shoring 
system shall be included in the plans and specifications.  SSWP shall be prepared and 
submitted by the Contractor a minimum of thirty (30) days prior to the proposed date of 
excavation. 

5. For projects already under construction, contact SCRRA a minimum of one hundred and 
twenty (120) days prior to the proposed date of excavation for coordination.  Variances 
will not be considered with advance notice less than ninety (90) days.  The variance 
request shall be submitted along with the Design Exception Form to SCRRA Office of 
Rail Corridor Crossings and Encroachments. 

10.4 DRAWINGS 
 
The shoring drawings must be complete and shall accurately describe the nature of the work.  
Drawings shall be to-scale. 
 
At a minimum the shoring drawings shall include the following: 
 

 Plan view that includes the following information and meets the following criteria: 
 

o Railroad stationing and milepost (SCRRA will assist in providing this information) 
o North arrow 
o All pertinent topographic information 
o All Operating System elements and facilities 
o All overhead and underground utilities 
o All of the proposed excavations and distances from centerline of the track(s) to 

the face of the excavation and temporary shoring at relevant locations 
o Proposed types and locations of equipment used to install the temporary shoring 
o The drawing shall be in U.S. units with a scale no less than 1”=10’.  Acceptable 

scales include 1”=10’, 1/8”=1’-0”, and 1/4”=1’-0”. 
 

 Section view normal to the track(s) showing the temporary shoring system relative to the 
centerline of the track(s).  The section shall show elevations of the track(s), the existing 
ground surface, excavation lines at each stage as applicable, and bracing elements.  
Protective dividers, fences, handrail, and walkway shall be shown as applicable.  
Minimum horizontal clearances from centerline of track to nearest obstruction at top of 
rail elevation and above shall be provided.  The section shall also show shoring wall 
embedment depth and approximate groundwater depth. 
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 Arrangement and sizes of shoring elements and details of all connections. 

 
 Specifications for materials and requirements for shoring fabrication and installation. 

 
 Construction sequence(s) detailing all steps in the shoring installation, excavation, and 
shoring removal.  Include and highlight those items requiring Work Windows. 

 
 Track monitoring requirements (types, locations, reading schedule, etc.).  See Section 
9.0 for requirements. 

10.5 DESIGN CALCULATIONS 
 
Design calculations shall be provided for all elements of the shoring system. 
 
The calculations shall consider each stage of excavation and support removal. 
 
The calculations shall include estimates of shoring deflection, demonstrating that the proposed 
system will not cause excessive settlement of the tracks.  See Section 9.2 for settlement 
limitations. 
 
A summary of the soil parameters used in the design shall be included in the calculations, and 
the source reference for these parameters shall be identified and provided.  Include a copy of 
the geotechnical report if available. 
 
Input and output from computer programs used for analysis and design of temporary shoring 
shall be accompanied by hand calculations verifying the input and results.  In cases where the 
analysis methods used by the program are not shown in the output, appropriate documentation 
of the program’s calculations shall be provided. 

10.6 DESIGN CHECKLIST 
 

The shoring designer shall complete, seal, and sign a copy of the Submittal Checklist included 
in Appendix A of these Guidelines.  The completed checklist shall accompany the shoring 
submittal. 

10.7 OTHER INFORMATION 
 
In the event that all or part of the proposed shoring system consists of commercially available, 
prefabricated elements (e.g., a trench shield), the shoring submittal shall include complete 
design data for these elements, including data to show that the system is compatible with the 
geotechnical characteristics at the site and provides capacity to handle all anticipated loads. 

10.8 SITE SPECIFIC WORK PLAN (SSWP) 
 

The construction of all shoring and excavation work within the Basic Safety Envelope will 
require the Contractor to submit a Site Specific Work Plan (SSWP). 
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The SSWP shall: 
 

 Contain a description of any proposed temporary changes to the Operating System. 
 
 Describe the activities necessary to perform specific shoring work within the Basic 
Safety Envelope. 

 
 Contain a schedule of the work, including a detailed schedule that indicates the 
expected hourly progress of each activity that has a duration of one (1) hour or longer.  
The schedule shall include the time at which all activities planned under the SSWP will 
be completed. 

 
 Show each activity and where and how it affects the normal operation on the Operating 
System.  Activities that require Work Windows shall be specifically identified. 

 
 Include all materials and equipment required to complete each activity in the SSWP 
within the allotted time period. Show anticipated locations where equipment may be 
placed, especially equipment that has the potential to foul the tracks. 

 
 Include contingency plans for putting the Operating System back in operation in case of 
emergency or in case the Contractor fails to perform and complete the work on time.  
Contingency plans shall address the various stages of construction and may require 
redundant equipment and personnel. 

 
The SSWP shall be submitted to SCRRA a minimum of thirty (30) days prior to the start of the 
work within the Basic Safety Envelope. 
 
The Contractor’s construction activities that impact the Operating System, including tracks, 
signals, bridges, stations, and related facilities in active service, shall be subject to the following 
requirements.  These requirements shall be addressed in a SSWP: 
 

 Contractor shall provide sufficient personnel, equipment, materials, and all other 
resources necessary to return the impacted facilities to full service upon the conclusion 
of the approved Work Window. 

 
 Contractor shall perform the work expeditiously and continuously with no gaps or breaks 
in the work activities or substantive reductions in the labor force, equipment, and 
materials necessary to construct, reconstruct, or repair the impacted facility to the full 
service upon the conclusion of any Work Window. 

 
 The size and scope of the impacted facilities within the Operating System (e.g., tracks or 
signal systems removed) shall not exceed the Contractor’s capacity to conservatively 
return the impacted facility to the required level of service within the approved Work 
Window. 

 
 The justification for removing both main tracks from service to the extent that Work 
Train, UPRR or BNSF freight, and rail bound construction equipment would be 
precluded from through moves for more than three (3) hours. 
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 Contractor shall take all appropriate and reasonable measures to perform work activities 
and tasks located outside the Operating System to effectively reduce the amount of time 
and effort required during any Work Window.  These appropriate and reasonable 
measures shall include, but not be limited to, pre-construction and pre-assembly of 
shoring systems (e.g., trench shields) and pre-staging of shoring materials. 

 
 Backup or Emergency Plan:  Contractor shall include in the SSWP backup and/or 
contingency plan(s) and the necessary resources (labor, equipment, materials, etc.) to 
assure SCRRA that all appropriate and reasonable measures are available for the return 
of the impacted facility to full service upon conclusion of any Work Window. 

 
 When not in use, materials and equipment shall not be piled, stored, or parked closer 
than 25 feet horizontally from the centerline of the nearest operating track. 

10.9 CONSTRUCTION VERIFICATION 
 

The temporary shoring Engineer-of-Record (or his/her authorized designee) shall inspect the 
as-built shoring system to verify that the system is constructed in accordance with the shoring 
plans that have been reviewed and accepted by SCRRA.  The Engineer-of-Record shall 
prepare a letter that shall be submitted to SCRRA confirming that the shoring system has been 
inspected and verified.  Any field changes shall be listed in the letter, and the effect of those 
changes shall be evaluated by the Engineer-of-Record.  Any deficiencies noted by the 
Engineer-of-Record shall be corrected by the Contractor.  Deficiencies and corrections shall be 
noted in the letter with verification of adequate correction by the Engineer-of-Record. 
 
The number of site visits, and the stage or stages of construction at which they shall be 
performed, will be specified by SCRRA as a condition of acceptance of the temporary shoring 
design.  The intent will be to have the temporary shoring installation verified by the Engineer-of-
Record at critical construction stages. 
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Appendix A Submittal Checklists 
Appendix B Sample Calculations 
Appendix C SCRRA Design Exception Form 
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Appendix A – SUBMITTAL CHECKLISTS 
 
DESIGN CHECKLIST 
 
The shoring designer shall complete, seal, sign, and submit the enclosed Shoring Submittal 
Design Checklist with the shoring design submittal. 

REVIEW CHECKLIST 
 
The enclosed Shoring Submittal Review Checklist shall be utilized by SCRRA staff or 
consultants to aid the review of shoring design submittals. 
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SCRRA SHORING SUBMITTAL DESIGN CHECKLIST 
 

 Project Name/Location:           
 Submittal Date:            
 Shoring Design Firm:            
 Contractor:            
 

Item Yes/No/NA Explain if No or NA 
Drawings – Checked, Signed & Sealed?   
1.  Drawings to-scale?   
2.  Plan view is oriented correctly and shows relative 

position of shoring/excavation and tracks, railroad 
stationing and mileposts, and all pertinent Operating 
System facilities (surface and underground)? 

  

3.  Section normal to track(s) shows elevations of 
track(s), ground surface, excavation subgrade, 
bracing elements, and horizontal clearances? 

  

4.  Dimensions defining the arrangement of all elements 
of shoring system provided? 

  

5.  Sizes of all shoring elements provided?   
6.  All connections detailed?   
7.  Specifications for all materials provided?   
8.  Specifications and requirements for fabrication and 

installation provided? 
  

9.  Construction sequence(s) detailing all steps in the 
shoring installation, excavation, planned installation 
equipment location, and shoring removal provided? 

  

10.  Track monitoring requirements specified?   
11. Impacts to existing drainage addressed?   
Design Calculations – Checked, Signed & Sealed?   
General:   
1.  Design calculations provided for all elements of the 

shoring system? 
  

2.  Calculations for all stages of excavation and support 
removal? 

  

3.  Shoring designer has verified the accuracy, 
suitability, and applicability of the information and 
criteria outlined in the Excavation Support Guidelines 
for the specific application being designed? 

  

Loading:   
4.  Soil loading (active and passive) developed in 

accordance with Section 4.2 of the Excavation 
Support Guidelines? 

  

5.  Groundwater loading developed in accordance with 
Section 4.3 of the Excavation Support Guidelines? 

  

6.  Surcharge loading (other than railroad surcharge) 
developed in accordance with Section 4.4 of the 
Excavation Support Guidelines? 

  

7.  Seismic loading considered?   
8.  Railroad live load surcharge developed in 

accordance with Section 5 of the Excavation Support 
Guidelines? 

  

9.  All required loads considered in shoring analysis?   
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SCRRA SHORING SUBMITTAL DESIGN CHECKLIST (CONTINUED) 
 

Item Yes/No/NA Explain if No or NA 
Analysis:   
10.  Shoring wall analyzed in accordance with Section 6 

of the Excavation Support Guidelines? 
  

11.  Bracing loads determined in accordance with 
Section 6 of the Excavation Support Guidelines? 

  

12.  Embedment depth of wall determined in accordance 
with Section 6 of the Excavation Support 
Guidelines? 

  

13.  Bracing system analyzed in accordance with Section 
6.6 of the Excavation Support Guidelines? 

  

14.  Lagging analyzed in accordance with Section 6.7 of 
the Excavation Support Guidelines? 

  

15.  Secondary bracing, connections, and stiffeners 
analyzed and provided in accordance with Section 
6.8 of the Excavation Support Guidelines? 

  

16.  Shoring deflection and settlement estimated in 
accordance with Section 6.9 of the Excavation 
Support Guidelines? 

  

Material Properties and Allowable Stresses:   
17.  Material properties and allowable stresses in 

accordance with Section 7 of the Excavation 
Support Guidelines? 

  

Special Conditions:   
18.  Is external dewatering proposed?   

a.  If yes, has dewatering been accepted by 
SCRRA? 

  

b.  If yes, has a settlement analysis (due to 
dewatering) been provided? 

  

19.  Has the potential for piping been evaluated?   
20.  Has potential for heave been evaluated?   
21.  Has global stability of the shoring system been 

evaluated? 
  

22.  Are tiebacks proposed?   
a. If yes, has SCRRA accepted their usage?   
b.  If yes, are they designed and will they be tested 

in accordance with Section 8.5 of the Excavation 
Support Guidelines? 

  

23.  Are deadmen proposed?   
a.  If yes, has SCRRA accepted their usage?   
b.  If yes, has third party approval been granted?   
c.  If yes, are they designed in accordance with 

Section 8.6 of the Excavation Support 
Guidelines? 

  

 

___________________________________ 
Shoring Designer Signature 

 
___________________________________ 
Print Name 

 __________________________ 
 Page 2 of 2 Place Engineering Seal Above
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SCRRA SHORING SUBMITTAL REVIEW CHECKLIST 
 

 Project Name/Location:           
 Date:           
 Name of Reviewer:            
 

Item Yes/No/NA Explain if No or NA 
Drawings – Signed & Sealed?   
1. Drawings to-scale?   
2. Plan view is oriented correctly and shows relative 

position of shoring/excavation and tracks, railroad 
stationing and mileposts, and all pertinent Operating 
System facilities (surface and underground)? 

  

3. Section normal to track(s) shows elevations of 
track(s), ground surface, excavation subgrade, 
bracing elements, and horizontal clearances? 

  

4. Dimensions defining the arrangement of all 
elements of shoring system provided? 

  

5. Sizes of all shoring elements provided?   
6. All connections detailed?   
7. Specifications for all materials provided?   
8. Specifications and requirements for fabrication and 

installation provided? 
  

9. Construction sequence(s) detailing all steps in the 
shoring installation, excavation, planned installation 
equipment location, and shoring removal provided? 

  

10. Track monitoring requirements specified?   
11. Impacts to existing drainage addressed?   
Design Calculations – Signed & Sealed?   
General:   
1.  Design calculations provided for all elements of the 

shoring system? 
  

2. Calculations for all stages of excavation and support 
removal? 

  

3.  Shoring designer has verified the accuracy, 
suitability, and applicability of the information and 
criteria outlined in the Excavation Support 
Guidelines for the specific application being 
designed? 

  

Loading:   
4.  Soil loading (active and passive) developed in 

accordance with Section 4.2 of the Excavation 
Support Guidelines? 

  

5.  Groundwater loading developed in accordance with 
Section 4.3 of the Excavation Support Guidelines? 

  

6.  Surcharge loading (other than railroad surcharge) 
developed in accordance with Section 4.4 of the 
Excavation Support Guidelines? 

  

7.  Seismic loading considered?   
8.  Railroad live load surcharge developed in 

accordance with Section 5 of the Excavation 
Support Guidelines? 

  

9.  All required loads considered in shoring analysis?   
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SCRRA SHORING SUBMITTAL REVIEW CHECKLIST (CONTINUED) 
 

Item Yes/No/NA Explain if No or NA 
Analysis:   
10. Shoring wall analyzed in accordance with Section 

6 of the Shoring Guidelines? 
  

11. Bracing loads determined in accordance with 
Section 6 of the Shoring Guidelines? 

  

12. Embedment depth of wall determined in 
accordance with Section 6 of the Shoring 
Guidelines? 

  

13. Bracing system analyzed in accordance with 
Section 6.6 of the Shoring Guidelines? 

  

14. Lagging analyzed in accordance with Section 6.7 
of the Shoring Guidelines? 

  

15. Secondary bracing, connections, and stiffeners 
analyzed and provided in accordance with 
Section 6.8 of the Shoring Guidelines? 

  

16. Shoring deflection and settlement estimated in 
accordance with Section 6.9 of the Shoring 
Guidelines? 

  

Material Properties and Allowable Stresses:   
17.  Material properties and allowable stresses in 

accordance with Section 7 of the Shoring 
Guidelines? 

  

Special Conditions:   
18. Is external dewatering proposed?   

a.  If yes, has dewatering been accepted by 
SCRRA? 

  

b.  If yes, has a settlement analysis (due to 
dewatering) been provided? 

  

19. Has the potential for piping been evaluated?   
20. Has potential for heave been evaluated?   
21. Has global stability of the shoring system been 

evaluated? 
  

22. Are tiebacks proposed?   
a. If yes, has SCRRA accepted their usage?   
b. If yes, are they designed and will they be 

tested in accordance with Section 8.5 of the 
Shoring Guidelines? 

  

23. Are deadmen proposed?   
a. If yes, has SCRRA accepted their usage?   
b. If yes, has third party approval been granted?   
c. If yes, are they designed in accordance with 

Section 8.6 of the Shoring Guidelines? 
  

       
      
      

___________________________________  Finding:   
Reviewer’s Signature        No Exceptions Taken 
        Make Corrections Noted 
___________________________________        Amend and Resubmit 
Print Name Page 2 of 2



 
SCRRA Excavation Support Guidelines 

 
 

SCRRA Page 60 July 2009 

 
Appendix B – SAMPLE CALCULATIONS 
 
 
Section 4 – Loading On Shoring Systems 
  
Example 4.1 Develop an Active Soil Pressure Diagram 
Example 4.2 Develop an Apparent Pressure Diagram 
Example 4.3 Determine Passive Resistance (Cohesionless Soil) 
Example 4.4 Determine Passive Resistance (Cohesive Soil) 
 
Section 5 – Railroad Live Load Surcharge 
  
Example 5.1 Railroad Live Load Surcharge from Two Tracks 
Example 5.2 Railroad Live Load Surcharge from Three Tracks 
Example 5.3 “Simplified” Railroad Live Load Surcharge 
 
Section 6 – Shoring Analysis Methodologies 
  
Example 6.1 Cantilever Soldier Pile and Lagging Shoring Wall 
Example 6.2 Sheet Pile Shoring Wall, One Level of Bracing (Free Earth Support Method) 
Example 6.3 Sheet Pile Shoring Wall, One Level of Bracing (Fixed Earth Support Method) 
Example 6.4 Analysis of a Diaphragm Shoring Wall with Three Levels of Bracing 
  
Section 7 – Material Properties and Allowable Stresses 
  
Example 7.1 Wide Flange Wale Design 
Example 7.2 Pipe Strut Design 
Example 7.3 Shoring Wall Design  
Example 7.4 Wood Lagging Design 
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EXAMPLE 4.1 – DEVELOP AN ACTIVE SOIL PRESSURE DIAGRAM 
 
PROBLEM: 
DEVELOP ACTIVE SOIL PRESSURES FOR THE FOLLOWING SOIL PROFILE. 

 
 
SOLUTION: 
USING RANKINE THEORY - 

KA,FILL = tan2(45°-øFILL/2) = tan2(45°-32°/2) = 0.31 

KA,DENSE SAND = tan2(45°-øDENSE SAND/2) = tan2(45°-35°/2) = 0.27 

 
COMPUTE ACTIVE PRESSURES - 

P1 = K A,FILL( FILL)(10’) = 0.31(120)(10) = 372 psf 

P2 = FILL(10’) – 2c = 120(10) – 2(400) = 400 psf 

P3 = P2 + SOFT CLAY(10’) = 400 + 100(10) = 1400 psf 

P4 = K A,DENSE SAND[( FILL)(10’)+( SOFT CLAY)(10’)] = 0.27[(120)(10)+(100)(10)] 

= 594 psf 

P5 = P4 + K A,DENSE SAND[( DENSE SAND)(12’)] = 594 + 0.27(130)(12) 

= 1015 psf 
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EXAMPLE 4.2 – DEVELOP AN APPARENT PRESSURE DIAGRAM 
 
PROBLEM: 
DEVELOP AN APPARENT PRESSURE DIAGRAM FOR THE SOIL PROFILE GIVEN IN EXAMPLE 4.1. 
 

 
 
 
 

 
SOLUTION: 
COMPUTE TOTAL ACTIVE PRESSURE RESULTANT (A1) - 

A1 = (372)(10)/2+(400+1400)(10)/2+(594+1015)(12)/2 
= 20,514 lbs/ft 

 
COMPUTE Pd - 

Pd = 
1.4A1

0.9H  = 
1.4(20,514)

0.9(32)  = 997 psf 
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EXAMPLE 4.3 – DETERMINE PASSIVE RESISTANCE (COHESIONLESS SOIL) 
 
PROBLEM: 
DETERMINE THE PASSIVE RESISTANCE ACTING ON THE BOTTOM OF A STEEL SHEET PILE WALL 
EMBEDDED IN MEDIUM DENSE CLEAN SAND WITH THE FOLLOWING PROPERTIES. 

 
SOLUTION: 

DETERMINE DESIGN - 

TYP = 17° FOR STEEL SHEET PILES AGAINST CLEAN SAND 

TYP/2 = 8.5° (≤0.25ø = 8.5°) 

USE DESIGN = 8.5° 
 
USE LOG-SPIRAL THEORY TO COMPUTE KP (REFER TO FIGURE 8, PAGE 4-10 OF THE CALTRANS 

TRENCHING AND SHORING MANUAL) - 

KP, /ø=-1.0 = 9.5 (FOR ø=34° & /ø=0) 

/ø = -8.5/34 = -0.25 

REDUCTION FACTOR (R) ≈ 0.52 

KP = RKP, /ø=-1.0 = 0.52(9.5) = 4.9 
 
COMPUTE PP – 

PP = KP( )(15’) = 4.9(125)(15) = 9188 psf 
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EXAMPLE 4.4 – DETERMINE PASSIVE RESISTANCE (COHESIVE SOIL) 
 
PROBLEM: 
DETERMINE THE PASSIVE RESISTANCE ACTING ON THE BOTTOM OF A SHORING WALL EMBEDDED 
IN MEDIUM CLAY WITH THE FOLLOWING PROPERTIES. 

 
 

SOLUTION: 
COMPUTE PP1 & PP2 - 

PP1 = 2c = 2(800) = 1600 psf 

PP2 = PP1+ (15’) = 1600+120(15) = 3400 psf 
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EXAMPLE 5.1 – RAILROAD LIVE LOAD SURCHARGE FROM TWO TRACKS 
 
PROBLEM: 
COMPUTE THE LATERAL SURCHARGE PRESSURES ACTING ON THE SHORING WALL BASED ON THE 
FOLLOWING TRACK GEOMETRY. 
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SOLUTION: 

Centerline of Track #1 is 12 feet  from face of shoring
Centerline of Track #2 is 27 feet  from face of shoring

d Ps,1 Ps,2 Ps,total d =  depth below bot tom of t ie
(feet ) (psf) (psf) (psf) Ps,1 =  lateral surcharge from Track #1

1 161 29 190 Ps,2 =  lateral surcharge from Track #2
2 305 57 362 Ps,total =  combined lateral surcharge from Tracks #1 and #2 =  Ps,1+ Ps,2
3 418 84 502
4 496 110 606
5 541 134 674
6 558 156 713
7 553 175 729
8 535 192 727
9 507 207 714

10 474 219 693
11 439 229 668
12 404 236 640
13 370 241 611
14 338 244 582
15 307 246 553
16 280 245 525
17 254 244 498
18 231 241 472
19 210 237 447
20 191 232 423
21 174 227 401
22 159 221 379
23 145 214 359
24 133 208 340
25 122 201 322
26 112 194 305
27 102 187 289
28 94 180 274
29 87 173 260
30 80 166 246
31 74 160 234
32 69 153 222
33 64 147 211
34 59 141 200
35 55 135 190
36 51 129 180
37 48 124 171
38 45 118 163
39 42 113 155
40 39 109 148
41 37 104 141
42 34 100 134
43 32 95 128
44 30 91 122
45 29 87 116
46 27 84 111
47 25 80 106
48 24 77 101
49 23 74 97
50 21 71 92
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EXAMPLE 5.2 – RAILROAD LIVE LOAD SURCHARGE FROM THREE TRACKS 
 
PROBLEM: 
COMPUTE THE LATERAL SURCHARGE PRESSURES ACTING ON THE SHORING WALL BASED ON THE 
FOLLOWING TRACK GEOMETRY. 
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SOLUTION:  

 
 
 

 

Centerline of Track #1 is 10 feet  from face of shoring
Centerline of Track #2 is 25 feet  from face of shoring
Centerline of Track #3 is 40 feet  from face of shoring

d Ps,1 Ps,2 Ps,3 0.5Ps,3 Ps,total d =  depth below bot tom of t ie
(feet ) (psf) (psf) (psf) (psf) (psf) Ps,1 =  lateral surcharge from Track #1

1 247 34 13 6 287 Ps,2 =  lateral surcharge from Track #2
2 450 66 26 13 529 Ps,3 =  lateral surcharge from Track #3
3 585 98 38 19 703 Ps,total =  combined lateral surcharge from Tracks #1, #2 & #3= Ps,1+ Ps,2+ 0.5Ps,3

4 655 128 51 25 808
5 674 155 62 31 860
6 658 179 74 37 874
7 622 201 85 42 865
8 575 219 95 48 842
9 525 234 105 52 811

10 474 246 114 57 777
11 426 254 122 61 742
12 382 261 130 65 707
13 341 264 136 68 673
14 305 265 142 71 641
15 272 265 148 74 611
16 243 262 152 76 582
17 218 258 156 78 554
18 195 253 159 80 528
19 175 247 162 81 504
20 158 241 163 82 480
21 142 233 165 82 458
22 129 226 165 83 437
23 116 218 166 83 417
24 106 210 165 83 398
25 96 202 165 82 380
26 88 193 164 82 363
27 80 185 162 81 346
28 73 177 160 80 331
29 67 170 158 79 316
30 62 162 156 78 302
31 57 155 154 77 289
32 52 148 151 76 276
33 48 141 148 74 264
34 45 135 145 73 252
35 41 129 142 71 242
36 39 123 139 70 231
37 36 117 136 68 221
38 33 112 133 67 212
39 31 107 130 65 203
40 29 102 127 63 194
41 27 97 124 62 186
42 25 93 120 60 179
43 24 89 117 59 171
44 22 85 114 57 164
45 21 81 111 56 158
46 20 77 108 54 151
47 19 74 105 53 145
48 18 71 102 51 139
49 17 68 99 50 134
50 16 65 97 48 129
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EXAMPLE 5.3 – “SIMPLIFIED” RAILROAD LIVE LOAD SURCHARGE 
 
PROBLEM: 
DEVELOP THE “SIMPLIFIED” LATERAL SURCHARGE PRESSURE DIAGRAM FOR A SINGLE TRACK 
WHOSE CENTERLINE IS LOCATED 15 FEET FROM THE FACE OF A SHORING WALL. 
 
SOLUTION: 

Centerline of t rack is 15 feet  from face of shoring
d =  depth below bot tom of t ie

d Ps Ps =  Boussinesq lateral surcharge
(feet) (psf) Ps,simple =  0.8Ps,max =  0.8(444) =  355 psf

1 98
2 191
3 271
4 337
5 386
6 419
7 438
8 444 Ps,max

9 441
10 431
11 415
12 396
13 374
14 352
15 329
16 307
17 285
18 265
19 246
20 228
21 211
22 195
23 181
24 167
25 155
26 144
27 133
28 124
29 115
30 107
31 100
32 93
33 87
34 81
35 76
36 71
37 66
38 62
39 58
40 55
41 52
42 49
43 46
44 43
45 41
46 39
47 37
48 35
49 33
50 31
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EXAMPLE 6.1 – CANTILEVER SOLDIER PILE AND LAGGING SHORING WALL 
 
PROBLEM: 
DETERMINE THE REQUIRED DEPTH OF PENETRATION AND THE DESIGN SHEAR AND MOMENT FOR 
A CANTILEVER SOLDIER PILE AND LAGGING WALL FOR THE SOIL CONDITIONS AND PILE SPACING 
INDICATED BELOW. 
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SOLUTION: 
COMPUTE ACTIVE SOIL PRESSURES – 

MEDIUM CLAY: 

NO THEORETICAL NET ACTIVE PRESSURE BECAUSE 

CLAYH-2c = 110(7)-2(600) = -430 psf < 0. 

THEREFORE, USE 30 psf/ft EFP MINIMUM ACTIVE PRESSURE 

MEDIUM DENSE SAND: 

KA = tan2(45°-ø/2) = tan2(45°-34°/2) = 0.28 

ACTIVE GRADIENT = KA SAND = 0.28(125) = 35 psf/ft 
 
COMPUTE PASSIVE SOIL PRESSURE USING LOG-SPIRAL THEORY – 

REFER TO EXAMPLE 4.3: KP = 4.9 

PASSIVE GRADIENT = KP SAND = 4.9(125) = 613 psf/ft 
 

RAILROAD SURCHARGE – 

USE “SIMPLIFIED” RAILROAD SURCHARGE (I.E., 80% OF MAXIMUM) 

REFER TO EXAMPLE 5.3: PS = 355 psf 
 

EFFECTIVE WIDTH OF EMBEDDED PORTION OF SOLDIER PILE – 

PER TABLE 10-1 IN THE CALTRANS TRENCHING AND SHORING MANUAL 

EFFECTIVE WIDTH (wEFF) = (0.08ø)d, 

WHERE d = DIAMETER OF CONCRETE FILLED DRILLED HOLE 

wEFF = 0.08(34)(2) = 5.4 feet 

USE “SIMPLIFIED” METHOD OF CANTILEVER PILE ANALYSIS 
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SHORING LOADING DIAGRAM - 

 
ga1 = 30(PILE SPACING) = 30(8) = 240 psf 

ga2 = 35wEFF = 35(5.4) = 189 psf 

gp = 613wEFF = 613(5.4) = 3310 psf 

gnet = gp - ga2 = 3310-189 = 3121 psf 
 
P1 = 240H = 240(7) = 1680 lbs/ft 

P2 = KA clayHwEFF = 0.28(110)(7)(5.4) = 1164 lbs/ft 

P3 = gnetD0 - P2 = 3121D0-1164 lbs/ft 

P4 = 355(PILE SPACING) = 355(8) = 2840 lbs/ft 

P5 = 355wEFF = 355(5.4) = 1917 lbs/ft 
 
Y = P2/gnet = 1164/3121 = 0.37 feet 
 
A1 = P1(H/2) = 1680(7/2) = 5880 lbs 

A2 = P2(Y/2) = 1164(0.37/2) = 215.3 lbs 

A3 = P3(D0-Y)/2 = (3121D0-1164)(D0-0.37)/2 

= 1560.5D0
2-1159.4D0+215.3 lbs 

A4 = P4H = 2840(7) = 19,880 lbs 

A5 = P5D0 = 1917D0 lbs 
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COMPUTE REQUIRED EMBEDMENT DEPTH - 

SUM MOMENTS ABOUT BOTTOM OF WALL TO DETERMINE D0 – 

A1(D0+H/3) + A2(D0-Y/3) - A3(D0-Y)/3 + A4(D0+H/2) + A5(D0/2) = 0 

5880(D0+7/3) + 215.3(D0-0.37/3) – (1560.5D0
2-1159.4D0+215.3)(D0-0.37)/3 + 19,880(D0+7/2) + 

1917D0(D0/2) = 0 

520.2D0
3 – 1537.3D0

2 – 25,761DO – 83,300 = 0 

SOLVE FOR D0: 

D0 = 9.74 feet 
 

INCREASE EMBEDMENT DEPTH BY 20% TO ACCOUNT FOR “SIMPLIFIED” ANALYSIS AND THEN 
ADD AN ADDITIONAL 40% FOR SAFETY FACTOR. 

 
D = 1.4(1.2(9.74)) = 16.4 feet MINIMUM 

 
PROVIDE 17 feet OF EMBEDMENT 

 
DETERMINE DESIGN SHEAR FORCE – 

MAXIMUM SHEAR FORCE IS AT BOTTOM OF PILE 

VMAX = A3-A1-A2-A4-A5 

= (1560.5D0
2-1159.4D0+215.3)-5880-215.3-19,880-1917D0 

= [1560.5(9.74)2-1159.4(9.74)+215.3-5880-215.3-19,880-1917(9.74)]/1000 

VMAX = 92 kips 
 

DETERMINE DESIGN MOMENT - 

FIND POINT OF ZERO SHEAR (depth of X below bottom of excavation) 

A1+A2+A4+P5X-P3(X-Y)/2 = 0 

5880+215.3+19,880+1917X-(3121X-1164)(X-0.37)/2 = 0 

1560.5X2-3076.4X-25832 = 0 

SOLVE FOR X: 

X = 5.17 feet 

MMAX = A1(X+H/3)+A2(X-Y/3)+A4(Y+H/2)+P5X
2/2-P3(X-Y)2/6 

= [5880(5.17+7/3) + 215.3(5.17-0.37/3) + 19,880(5.17+7/2) + 1917(5.17)2/2 - (3121(5.17)-1164)(5.17-
0.37)2/6]/1000 

MMAX = 186 kip-ft 
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EXAMPLE 6.2 – SHEET PILE SHORING WALL WITH ONE LEVEL OF BRACING (FREE 
EARTH SUPPORT METHOD) 
 
PROBLEM: 
DETERMINE THE REQUIRED DEPTH OF PENETRATION, THE DESIGN SHEAR AND MOMENT, AND THE 
BRACING REACTION FOR A SHEET PILE SHORING WALL WITH A SINGLE LEVEL OF BRACING IN THE 
SOIL CONDITIONS INDICATED.  USE THE FREE EARTH SUPPORT METHOD OF ANALYSIS. 

 
 
SOLUTION: 
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COMPUTE ACTIVE SOIL PRESSURES USING RANKINE THEORY – 

KA = tan2(45°-ø/2) = tan2(45°-34°/2) = 0.28 

ACTIVE GRADIENT ABOVE GWT = KA MOIST = 0.28(125) = 35 psf/ft 

ACTIVE GRADIENT BELOW GWT (INCLUDING WATER PRESSURE) = KA ’+ W 

= 0.28(62.6)+62.4 = 80 psf/ft 
 

COMPUTE PASSIVE SOIL PRESSURE USING LOG-SPIRAL THEORY – 

REFER TO EXAMPLE 4.3: KP = 4.9 

PASSIVE GRADIENT BELOW GWT (INCLUDING WATER PRESSURE) = KP ’+ W 

= 4.9(62.6)+62.4 = 369 psf/ft 
 
SHORING LOADING DIAGRAM - 
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RAILROAD SURCHARGE PRESSURE DIAGRAM - 
 

 
 

 
 

ANALYZE SHORING WALL USING BEAM ANALYSIS SOFTWARE TO DETERMINE DEPTH OF 
EMBEDMENT REQUIRED FOR STABILITY (I.E., SUM OF MOMENTS ABOUT BRACING LEVEL EQUAL TO 
ZERO). 
 
THE COMPUTED BRACING REACTION, REQUIRED DEPTH OF EMBEDMENT, SHEAR AND MOMENT 
DIAGRAMS, AND ELASTIC WALL DEFLECTIONS ARE SHOWN ON THE FOLLOWING PAGE. 
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EXAMPLE 6.3 – SHEET PILE SHORING WALL WITH ONE LEVEL OF BRACING (FIXED 
EARTH SUPPORT METHOD) 
 
PROBLEM: 
REANALYZE THE SHORING WALL DESCRIBED IN EXAMPLE 6.2 USING THE FIXED EARTH SUPPORT 
METHOD OF ANALYSIS TO DETERMINE THE REQUIRED DEPTH OF PENETRATION, THE DESIGN 
SHEAR AND MOMENT, AND THE BRACING REACTION. 
 
SOLUTION: 
SOIL AND SURCHARGE PRESSURES ARE THE SAME AS THOSE USED IN EXAMPLE 6.2. 
 
ANALYZE SHORING WALL USING BEAM ANALYSIS SOFTWARE TO DETERMINE DEPTH OF 
EMBEDMENT REQUIRED TO PROVIDE EFFECTIVE FIXITY. 
 
THE COMPUTED BRACING REACTION, REQUIRED DEPTH OF EMBEDMENT, SHEAR AND MOMENT 
DIAGRAMS, AND ELASTIC WALL DEFLECTIONS ARE SHOWN ON THE FOLLOWING PAGE. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
SCRRA Excavation Support Guidelines 

 
 

SCRRA Page 79 July 2009 

 
 
 
 



 
SCRRA Excavation Support Guidelines 

 
 

SCRRA Page 80 July 2009 

COMPARISON OF RESULTS FROM FREE EARTH AND FIXED EARTH SUPPORT METHODS – 
 

ITEM FREE EARTH 
(EXAMPLE 6.2) 

FIXED EARTH 
(EXAMPLE 6.3) 

DEPTH OF EMBEDMENT 12 feet 19 feet 

BRACING REACTION 8.0 kips/ft 7.1 kips/ft 

MMAX 37.7 kip-ft/ft 29.3 kip-ft/ft 

VMAX 7.1 kips/ft 10.6 kips/ft 

MAX. ELASTIC WALL DEFLECTION* 1.10 inches 0.77 inches 

 
*FOR IWALL=100 in4/ft & EWALL=29,000 ksi 
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EXAMPLE 6.4 – ANALYSIS OF A DIAPHRAGM SHORING WALL WITH THREE LEVELS OF 
BRACING 
 
 
PROBLEM: 
DETERMINE THE REQUIRED DEPTH OF PENETRATION, THE DESIGN SHEAR AND MOMENT, AND THE 
BRACING REACTIONS FOR A SOIL-MIX SHORING WALL SUPPORTED WITH THREE LEVELS OF 
BRACING IN THE SOIL CONDITIONS INDICATED.  ASSUME THE WIDE FLANGE PILE INSERTS ARE 
SPACED AT 4 FEET ON-CENTER.  ANALYZE FULL DEPTH CONDITION ONLY. 
 
SOIL-MIX WALL (UNRENIFORCED) IS EXTENDED TO STIFF CLAY LAYER FOR GROUNDWATER CUT-
OFF.  
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SOLUTION: 
DEVELOP APPARENT SOIL PRESSURE DIAGRAM – 

 
 
ACTIVE SOIL PRESSURES – 

KA,FILL = tan2(45°- øFILL/2) = tan2(45°-30°/2) = 0.33 

KA,DENSE SAND = tan2(45°- øDENSE SAND/2) = tan2(45°-34°/2) = 0.28 

P1 = KA,FILL( FILL)(15’) = 0.33(115)(15) = 569 psf 

P2 = KA,DENSE SAND( FILL)(15’) = 0.28(115)(15) = 483 psf 

P3 = P2 + KA,DENSE SAND( ’)(25’) = 483+0.28(62.6)(25) = 921 psf 
 

CALCULATE APPARENT PRESSURE – 

ACTIVE SOIL PRESSURE RESULTANT (A1) = P1(15’/2) + [(P2+P3)/2](25’) 

= 569(15/2)+[(483+921)/2](25) = 21,818 lbs/ft 

Pd = 1.4(A1)/(0.9H) = 1.4(21,818)/[0.9(40)] = 848 psf 
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SHORING LOADING DIAGRAM – 

 

APPARENT SOIL PRESSURE 

Pd = 848 psf (SEE PREVIOUS PAGE) 

ACTIVE SOIL PRESSURES IN DENSE SAND BELOW EXCAVATION SUBGRADE 

P3 = 921 psf (SEE PREVIOUS PAGE) 

ACTIVE SOIL GRADIENT BELOW EXCAVATION SUBGRADE (Ga) 

= KA,DENSE SAND( ’) = 0.28(62.6) = 17.5 psf/ft 

PASSIVE SOIL PRESSURES IN DENSE SAND BELOW EXCAVATION SUBGRADE 

KP = 4.9 (REFER TO EXAMPLE 4.3) 

PASSIVE SOIL GRADIENT BELOW EXCAVATION SUBGRADE (Gp) 

= KP( ’) = 4.9(62.6) = 307 psf/ft 

NET HYDROSTATIC PRESSURE 

PW = W(25’) = 62.4(25) = 1560 psf 
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RAILROAD SURCHARGE PRESSURE DIAGRAM – 

 

 
 

ANALYZE SHORING WALL USING BEAM ANALYSIS SOFTWARE TO DETERMINE DEPTH OF 
EMBEDMENT REQUIRED FOR STABILITY (I.E., BALANCE MOMENTS DUE TO LOADS ACTING BELOW 
THE LOWEST BRACING LEVEL). 
 
THE COMPUTED BRACING REACTIONS, REQUIRED DEPTH OF EMBEDMENT, AND SHEAR AND 
MOMENT DIAGRAMS ARE SHOWN ON THE FOLLOWING PAGE. 
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SUMMARY OF RESULTS 

BRACING REACTIONS 

R1 = 13.4 kips/ft 

R2 = 18.3 kips/ft 

R3 = 35.3 kips/ft 

REQUIRED EMBEDMENT DEPTH = 25 feet 

DESIGN (MAXIMUM) SHEAR 

VMAX = 24.1 kips/ft 

VMAX = 24.1(4) = 96.4 kips/pile 

DESIGN (MAXIMUM) MOMENT 

MMAX = 104 kip-ft/ft 

MMAX = 104(4) = 416 kip-ft/pile 
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EXAMPLE 7.1 – WIDE FLANGE WALE DESIGN 
 
PROBLEM: 
SIZE A WALE FOR THE FOLLOWING BRACING GEOMETRY AND LOADING. 
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SOLUTION: 
ANALYZE WALER TO DETERMINE DESIGN MOMENT AND SHEAR - 

 MMAX = 
11.8(28)2

8   - 
11.8(6)2

2  = 944 kip-ft 

 VMAX = 
11.8(28)

2   = 165.2 kips 

 STRUT LOADS = R1 = R2 = 
11.8(40)

2  = 236 kips 

 
ASSUMPTIONS - 

USE GRADE 36 WIDE FLANGE BEAM FOR WALER 

PROVIDE BRACING FOR WALER AT SPACING NO GREATER THAN  Lb ≤Lp 

 Mn = Mp = (FY)(Z) (EQ. F2-1) AND Mall = Mn/Ωb 

 Vn = 0.6(FY)(Aw)(Cv) (EQ. G2-1), Cv = 1.0 (EQ. G2-2) AND Vall = Vn/Ωv 

PROVIDE SUFFICIENT SUPPORT FOR WALER SO WEAK AXIS BENDING IS NEGLIGIBLE 
 
COMPUTE REQUIRED SECTION PROPERTIES - 

ZREQD = Ωb(MMAX)(12) / FY = 1.67(944)(12) / (36) =  526 in3 
AWEB,REQD  = Ωv(VMAX) / {0.6(FY)} = 1.50(165.2) / {0.6(36)} = 11.5 in2 

 
ACCEPTABLE SIZES*  Z (in3)   AWEB (in2) 

W24X192   559   20.6 
W27X178   570   20.2 
W30X173   607   19.9 
OTHER ACCEPTABLE SIZES ARE AVAILABLE 

 
 
*NOTE: NEED FOR STIFFENERS HAS NOT BEEN CONSIDERED IN THIS DESIGN EXAMPLE. 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
SCRRA Excavation Support Guidelines 

 
 

SCRRA Page 89 July 2009 

EXAMPLE 7.2 – PIPE STRUT DESIGN 
 
PROBLEM: 
DESIGN A PIPE STRUT FOR THE STRUT LOAD (236 kips) COMPUTED IN EXAMPLE 7.1.  ASSUME 
STRUT LENGTH (UNBRACED) IS 38 feet. 
 
SOLUTION: 
DETERMINE MINIMUM CROSS-SECTIONAL AREA REQUIRED BASED ON THE 12 ksi MAXIMUM AXIAL 
STRESS CRITERION – 

AREQD = 
STRUT LOAD

12   = 
236
12   = 19.7 in2 

TRY 18” DIA. X 3/8” WALL THICKNESS PIPE, ASTM A252, GRADE 2 (FY=35 ksi) - 

PIPE PROPERTIES 
A = 19.4 in2 
I = 754 in4 
r = 6.24 in 
S = 83.8 in3 
Z = 109 in3 
D/t = 51.6 < 0.45(E) / (FY) = 372.9 
WEIGHT (W) = 71 lbs/ft 

MSELF WEIGHT = 
WL2

8   = 
71(38)2

8   = 12,816 LB-FT = 12.82 kip-ft 

DETERMINE FLEXURAL CAPACITY –  
Mn = Mp = (FY)(Z) (EQ. F8-1) AND Mall = Mn/Ωb 
Mall = (FY)(Z) / {Ωb(12)} = 35(109) / {1.67(12)} = 190.4 kip-ft 

 
DETERMINE AXIAL CAPACITY –  

Pn = (Fcr)(Ag) (EQ. E3-1) AND Pall = Pn/Ωc 
kL/r = 1.0(38)(12) / 6.24 = 73.08 < 120 
Fcr = 0.658(FY)/(Fe)(FY) (EQ. E3-2) FOR Fe > 0.44(FY) 
Fe = π2E / (kL/r)2 (EQ. E3-4) 
Fe = π2(29,000) / (73.08)2 = 53.6 ksi > 0.44(35) = 15.4 ksi 
Fcr = 0.658(35)/(53.6)(35) = 26.6 ksi 
Pall = (Fcr)(Ag)/Ωc = 26.6(19.4) / 1.67 = 309 kips 

 
CHECK COMBINED AXIAL LOAD AND BENDING – 

(Pr)/(Pc) + (8/9)(Mr)/(Mc) ≤ 1.0 (EQ. H1-1a) FOR (Pr)/(Pc) > 0.2 
(Pr)/(Pc) = (236/309) = 0.76 > 0.2 
(236/309) + (8/9)(12.82/190.4) = 0.76 + 0.06 = 0.82 < 1.0 
 

18” DIA. X 3/8” WALL THICKNESS (ASTM A252, GRADE 2) PIPE IS ACCEPTABLE 
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EXAMPLE 7.3 – SHORING WALL DESIGN 
 
PROBLEM: 
THE DESIGN BENDING MOMENT (MDESIGN) FOR A SHORING WALL IS 84 kip-ft per lineal foot.  SIZE 
THE FOLLOWING SHORING WALL MEMBERS FOR THIS DESIGN MOMENT*: 

(A) STEEL SHEET PILES 
(B) SOIL-MIX WALL PILES INSTALLED @ 4’-0” ON-CENTER 

 
*NOTE: OTHER FACTORS NOT CONSIDERED IN THIS EXAMPLE (e.g., SHORING WALL STIFFNESS REQUIRED TO LIMIT WALL 

DEFLECTION, AXIAL LOAD IN SHORING WALL PILES, ETC.) MAY AFFECT THE DESIGN OF THE SHORING WALL 
MEMBERS. 

 
SOLUTION: 

(A) STEEL SHEET PILES 
 

ASSUME SHEET PILES CONFORM TO ASTM A328 (Fb=25 ksi) 
 

SREQD = 
12MDESIGN

Fb
  = 

12(84)
25   = 40.3 in3/ft 

 
ACCEPTABLE SHEET PILE SECTIONS   S (in3/ft)  

ARBED AZ26      48.4 
HOESCH H2500     46.1 
CASTEEL CZ148     40.9 
OTHER ACCEPTABLE SHEET PILE TYPES ARE AVAILABLE 

 
(B) SOIL-MIX WALL PILES INSTALLED AT 4’-0” ON-CENTER 

 
ASSUME PILE STEEL CONFORMS TO ASTM A572, GRADE 50 (Fb = 33 ksi) 
 

SREQD = 
12(PILE SPACING)(MDESIGN)

Fb
  = 

12(4)(84)
33   = 122.2 in3/pile 

 
ACCEPTABLE PILE SIZES    S (in3/pile)  

W18X71      127 
W21X62     127 
W24X62      131 
OTHER ACCEPTABLE PILE SIZES ARE AVAILABLE 
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EXAMPLE 7.4 – WOOD LAGGING DESIGN 
 
PROBLEM: 
DETERMINE THE WOOD LAGGING THICKNESS REQUIRED FOR THE SHORING GEOMETRY 
ILLUSTRATED BELOW.  ASSUME P (SHORING DESIGN LOADING) IS 1200 psf. 
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SOLUTION: 
COMPUTE LAGGING DESIGN LOADING (PLAGGING) – 

PLAGGING = 0.6P = 0.6(1200) = 720 psf 
 
COMPUTE MMAX AND VMAX - 

MMAX = 
PLAGGING(PILE SPACING)2

8   = 
720(8)2

8   = 5760 lb-ft/ft 

VMAX* < 
PLAGGING(PILE SPACING)

2   = 
720(8)

2   = 2880 lb/ft 

(*CONSERVATIVE, VMAX CAN BE TAKEN H FROM SUPPORT) 

 
TRY 6X, S4S (THICKNESS=5½”), DOUGLAS FIR NO.2 MATERIAL - 

A = 5.5(12) = 66 in2/ft 

S = 
12(5.5)2

6   = 60.5 in3/ft 

 
CHECK BENDING AND SHEAR - 

fb = 
12MMAX

S   = 
12(5760)

60.5   = 1142 psi < 1500 psi OK 

fv = 
3VMAX

2A   = 
3(2880)

2(66)   = 65 psi < 140 psi OK 

 
6X, S4S, DOUGLAS FIR NO.2 MATERIAL IS ACCEPTABLE 
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Appendix C – SCRRA DESIGN EXCEPTION FORM 
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SCRRA DESIGN EXCEPTION FORM 

 
 
Project Name: ________________________________  Location:  ____________________________ 
 
Project No.: __________________   Contract No.: _____________________ 
 
Date:  _______________ 

 
 

Part 1:  To be Completed by Originator 
ORIGINATOR  

Requested by: ______________________  Title: __________________________ 
 
Company:  ________________________________________________________ 
 
Signature: ______________________   Print Name: _______________________ 
 

IMPACTS 
Does this Exception impact Safety and Operations? 

Does this Exception conflict with any CPUC/CA 
MUTCD regulations and requirements? 

Does this Exception impact economic, social, or 
environmental issues? 

 
     Yes      No 
 
      Yes    No 
 
 
     Yes     No 

EXCEPTION 
INFORMATION 

Does the exception affect the following? 
 
Engineering Standards   Yes      No    Specifications       Yes      No                    
 
Design Criteria                Yes      No    Manual Section    Yes      No     
      
Description of Exception/Waiver:   
 
 
 
 
Rational for Exception/Waiver:   
 
 
 
 
Mitigation Measures:   
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REASON FOR 

REQUEST 
Design Exception/Waiver must address the following: 
 

 Established Design Criteria versus proposed and existing criteria 
 Reason the appropriate design criteria cannot be met 
 Justification for the proposed Criteria 
 Any background information which documents, supports, or justifies the 

request 
 Any mitigation that will be provided to further support or justify the request 
 Safety implication of the request 
 The comparative cost of the full standard versus the lower design being 

proposed.  Show what it would cost to meet the standard for which the 
Exception/Waiver is requested 

 Long term effect of the reduced design as compared to the full standard 
ATTACHMENTS The completed SCRRA Design Exception Form and all supporting documentation 

(drawings, reports, and calculations) shall be submitted with all requests for 
exceptions. This form (at the end of this page) and all documentation attached with 
the request must be stamped and sealed by a Registered California Engineer.   

 
Part 2:  SCRRA approval Signatures 

SCRRA 
APPROVALS 

Name Date 
 
 
Ron Mathieu, Manager, Rail Corridor C&E  

 

 
 
Naresh Patel, P.E.,  Manager, Civil Engineering               

 

 
 
Dan Guerrero, Manager, C&S Engineering 

 

 
 
Fred Jackson, Manager, System Safety                            

 

 
 
Darrell Maxey, P.E.,  Director, E&C                                   

 

 

 

 

 
 

    

 



DISCLAIMER 
  

 
 
 
 
SCRRA Engineering Standards are intended for SCRRA approved uses only.  FOR NON-SCRRA APPROVED USES: SCRRA and its member agencies, directors, officers, employees and/or agents shall 
not be responsible for the accuracy or completeness of the data or information contained herein.  The selection and use of these standards, while designed in accordance with generally accepted 
engineering principles and practices, is the sole responsibility of the user and should not be used without consulting a registered professional engineer.  All warranties and representations of any kind are 
disclaimed.  Anyone making use of this information agrees that it assumes all liability arising from such use.  No part of these standards should be reproduced or distributed in any form or by any means 
without the prior written permission of SCRRA.  All rights reserved.   
 
Since revisions or additions to the engineering standards may occur at any time, the user agrees to indemnify, defend, by counsel satisfactory to SCRRA and Member Agency, and hold harmless SCRRA, 
Member Agencies, and Operating Railroad, and their respective officers, commissioners, employees, agents, successors and assigns. ("Indemnitees"), and each of them to the maximum extent allowed 
by law, from and against all loss, liability, claims, demands, suits, liens, claims of lien, damages (including incidental consequential damages), costs and expenses (including, without limitation, any fines, 
penalties, judgments, actual litigation expenses and experts' and actual attorneys' fees), that are incurred by or asserted against Indemnitees arising out of or connected in any manner with the user's use 
of outdated engineering standards. 
 
Updating the contents of the manual is a continued process, and revisions/replacements are issued periodically.  Questions, comments, and proposed recommendations for changes may be sent to 
SCRRA at 279 E. Arrow Highway, Suite A, San Dimas, CA 91773. 
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1000 ABBREVIATIONS 2350 RAIL FASTENERS
1101 General Abbreviations Civil and Track 2365-01 "Pandrol Fastclip" Type Side Post Insulators
1102 Signal, Communications and Station Communications 2365-02 Insulator Side Post for FC1600 Series "Pandrol Fastclip"
1103 General Abbreviations Architectural and Engineering 2366 "Pandrol" Type Fastclip 136LB FC1601 and 115LB - 119LB FC1603
1200 SYMBOLS 2367 "Pandrol" Type Toe Insulator to Suit Fastclip 1600 Series Rail Clips

1201-01 Standard Abbreviations 2368 "Pandrol" Type Toe Insulator to Suit "Pandrol" Fastclip 1600 Series Rail Clips For Standard Rail & Joint Applications
1201-02 Standard Abbreviations 2369 Weld-On Shoulder for "Pandrol" E-Clips
1201-03 Standard Symbols and Patterns 2370 Poly-Insulated Joint 141-136-132 RE Rail
1201-04 Standard Linestyles 2371 Inside Guard Rail Plates for Concrete Ties

1211 Standard Title Blocks 2372 Forged Transition Rails for New 141/136 LB to 115 LB New and 1/4" Head Loss Rail
1212 Lettering For Signs 2373 Transition Rails (Planed) for New 141 LB and 136 LB to 132 LB 1/4" Head Loss

2375 Evergrip Double Head Spike
2380 Typical Track Panels 115 LB and 136 LB Timber Ties

2000 ROADBED SECTIONS 2400 TIES
2001 Roadbed Sections for Track Construction using Wood Ties 2402 Concrete Tie and Fastclip Fastening Standard
2002 Roadbed Sections for Track Construction using Concrete Ties 2403 8'-3" Bottom Pad Tie Fastclip for Use on Bridge Decks
2003 Roadbed Sections for Exposure to Ocean Surf 2406 Concrete Tie - Guard Rail
2004 HMAC Underlayment for Select Critical Locations 2407 Concrete Tie - Guard Rail With Neoprene Pad
2005 Turnout Construction Pads 2450 TIE PLATES

TRACK
2000

GENERAL

SCRRA ENGINEERING STANDARDS INDEX
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STANDARD NO.
ENGINEERING 

STANDARD NO.

SCRRA ENGINEERING STANDARDS INDEX

1000

TRACK2000

2005 Turnout Construction Pads 2450 TIE PLATES
2007-01 Grain Size Distribution for Subgrad Soils 2451 Standard 13" Tie Plate for 5 1/2" Base Rail
2007-02 Ballast & Subballast Gradation Table 2452 14" Tie Plate for 6" Base Rail

2100 CLEARANCES 2453 Rolled Steel Tie Plate to Suit 5 1/2" Base AREMA Rail and Pandrol Rail Clips E2055
2101 Standard Clearance of Structures 2454 Rolled Steel Tie Plate to Suit 132 LB RE - 141 LB RE Rail and Pandrol Rail Clips E2055
2102 Minimum Clearance of Structures 2455 Cast Shoulder to Suit Series FC1600 Fastclip
2103 Car (Equipment) Clearance Envelope 2460-01 Tie Plate Spiking Patterns
2104 Minimum Vertical Clearances for Wires 2460-02 Tie Plate Spiking Patterns For "SP" Plates
2105 Turnout Walkways and HMAC Underlayment 2463 Double Shoulder Tie Plates 5 1/2" and 6" Base Rail
2106 Track Clearance Points at Grade Crossings 2500 JOINT BARS AND BOLTS
2107 Track No Ride Zone at Turnouts 2501-01 Rail and Joint Assembly for 115 LB. "RE" Rail
2108 Switch Stand Placement 2501-02 Rail and Joint Assembly for 115 LB. "RE" Rail for Maint. Use W/ Former SP Punch 2 1/2" x 6 1/2" x 6 1/2"
2109 CPUC Minimum Walkway Standards 2502 Rail and Joint Assembly 136 LB. "RE" Rail
2200 TRACK GEOMETRY DATA TABLE 2503 Compromise Joints for Various Weights of Rail
2201 Vertical Curves Geometry 2504 Prefabricated Bonded Insulated Joint

2202-01 Horizontal Curve Geometry 2600 DERAILS
2202-02 Track Geometry Data Table 2601 Derail Use Requirements

2203 Curve Speed, Superelevation and Spiral Length Notes 2602 Connecting Rod Details for Derails
2204-01 Table P3.5 - 3.5 Inch Superelevation Underbalance Standard Spiral Length Table for Passenger Operations 2604-01 16'-6" Double Point Derail (LH Shown)
2204-02 Table F2.0 - 2.0 Inch Superelevation Underbalance Standard Spiral Length Table for Freight Operations 2604-02 16'-6" Double Point Derail Bill of Material LH and RH
2204-03 Table P3.5M - 3.5 Inch Superelevation Underbalance Minimum Spiral Length Table for Passenger Operations 2610 Derailing Switch Target
2204-04 Table F2.0M - 2.0 Inch Superelevation Underbalance Minimum Spiral Length Table for Freight Operations 2611 Type "B" Derail Sign
2204-05 Table PML - 4.0 Inch Superelevation Underbalance Maintenance Limit for Passenger Operations 2612 Derail Switch Notice
2204-06 Table FML - 3.0 Inch Superelevation Underbalance Maintenance Limit for Freight Operations 2613 Bi-Directional Derail With Crowder

2206 S l ti T 2614 Bi Di ti l D il With C d ith 36E S it h St d2206 Superelevation Tags 2614 Bi-Directional Derail With Crowder with 36E Switch Stand
2207 Track Center Spacing 2615 Rail Lubricator
2208 Speed Through Turnouts 2616 Steel Bumping Post Details
2209 Facing Point Turnout Arrangement and Spacing 2700 SWITCH STANDS, ROLLERS AND RODS
2300 RAIL SECTIONS 2701 High Star Switch Stand Double Crank - Double Headblock
2301 Data for Standard Rail Sections 2702 Insulated Joint Placement and Derail Location
2302 Inside Guard Rail for Concrete Ties Details 2703-01 Color Indicators of Targets on Switch Stands
2304 Inside Guard Rail for Wood Ties Details 2703-02 Color Indicators of Targets on Switch Stands
2350 RAIL FASTENERS 2704 Low Star Switch Stand Double Crank - Double Headblock

2351-01 Rail Anchor Applications to Jointed Rail 2706 Insulated Gauge Rod
2351-02 Rail Anchor Applications for Continuous Welded Rail With Wood Crossties 2707 22E Switch Stand
2351-03 Rail Anchor Applications for Continuous Welded Rail-Transition from Wood to Concrete Cross Ties 2708-01 36E & 36EH Switch Stands
2351-04 Rail Anchor Patterns for CWR on Bridges 2708-02 36E & 36EH Switch Stands

2352 Track Bolts, Nuts and Washer 2709 112E High Switch Stand
2353 Switch Rod Clips and Bolts 2710 Switch Stands Hand Throw Adjustments and Installation Instructions
2354 Switch Point Clamp 2712 Connecting Rod Assembly
2355 6" Track Spikes, 15/16" Screw Fastener, Tie Plugs and Tight Spike Filler 2800 TURNOUTS
2356 PIM 532 Screw, Insert and Helical Washer for Concrete Ties 2801 No. 8, RBM Frog, Tangential (Wood Tie)
2357 Square Head Frog Bolts, Square and Hex Nuts and Hardened Flat Washers 2802 No. 10, RBM Frog, Tangential (Wood Tie)
2358 Tapered Frog Bolt Assembly 2803 No. 10, WSM Frog, Schwihag Rollers, Pseudo Tangential (Wood Tie)
2359 Spherical (Self Centering) Washer Set 2805 No. 14, WSM Frog, Schwihag Rollers, Pseudo Tangential (Wood Tie)

2360-01 "Pandrol Fastclip" Concrete Tie Assemblies for Various Rail Combinations 2806 No. 20, WSM Frog, Schwihag Rollers, Pseudo Tangential (Wood Tie)
2360-02 "Pandrol Fastclip" Concrete Tie Assemblies for Various Rail Combinations 2807 No. 24, WSM Frog, Schwihag Rollers, Pseudo Tangential (Wood Tie)
2360-03 "Pandrol Fastclip" Concrete Tie Assemblies for Various Rail Combinations 2808 No 10 Crossover (Tie Pattern & Panel Between Frogs) Wood Tie)2360 03 Pandrol Fastclip  Concrete Tie Assemblies for Various Rail Combinations 2808 No. 10 Crossover (Tie Pattern & Panel Between Frogs) Wood Tie)

2361 "Pandrol" Joint E-Clip Type E2063 2809 No. 14 Crossover (Tie Pattern & Panel Between Frogs) Wood Tie)
2362 "Pandrol" Brand Rail Clip "e" Clip 2810 No. 20 Crossover (Tie Pattern & Panel Between Frogs) Wood Tie)
2364 "Pandrol" Concrete Tie Pads for use with 5 1/2" & 6" Base Rail 2811 No. 24 Crossover (Tie Pattern & Panel Between Frogs) Wood Tie)
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STANDARD NO.
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SCRRA ENGINEERING STANDARDS INDEX

3300 STATION SIGNAGE
2800 TURNOUTS 3322 CPUC Railroad Crossing Sign Post Mounted - Sign Type 22
2817 No. 10 Crossover (Tie Pattern & Panel Between Frogs) (Concrete Tie) 3323 Accessibility Sign - Sign Type 23
2818 No. 14 Crossover (Tie Pattern & Panel Between Frogs) (Concrete Tie) 3324 Pedstrian Restrictive / Information Sign - Sign Type 24
2819 No. 20 Crossover (Tie Pattern & Panel Between Frogs) (Concrete Tie) 3325 ADA Station Identification Sign (Braille) - Sign Type 25
2820 No. 24 Crossover (Tie Pattern & Panel Between Frogs) (Concrete Tie) 3326 Map / Info Kiosk Freestanding - Sign Type 26
2840 No. 8 Double Slip Switch Turnout (Wood Ties) 3327 ADA Station Identification at Track - Sign Type 27
2841 No. 10 Double Slip Switch Turnout (Wood Ties) 3328-01 Display Case Wall or Post Mounted - Sign Type 28
2842 Double Switch Point Derail 16-6 Hand Throw 3328-02 Display Case Post Mounted Single Sided - Sign Type 28
2843 Double Switch Point Derail 16-6 Switch Machine 3330-01 Train Position Marker - Sign Type 30

2901 (1-14) No. 8, 136 LB. Double Slip Crossing with Solid Manganese Frog 3330-02 New Train Position Marker - Sign Type 30
2902 (1-20) No. 10, 136 LB. Double Slip Crossing with Moveable Point Frog 3330-03 Side Platform Typical Sign Location Plan
2911 (1-15) No. 8, 136 LB. R.H. RBM Frog Turnout and Crossover 3330-04 Side Platforms Locomotive Position Marker Plan
2921 (1-16) No. 10, 136 LB. R.H. RBM Frog Turnout and Crossover 3330-05 Side Platforms Locomotive Position Marker Plan
2922 (1-15) No. 10, 136 LB. R.H. SR Frog Turnout and Crossover 3330-06 Center Platform Locomotive Position Marker Plan
2931 (1-16) No. 14, 136 LB. R.H. RBM Frog Turnout and Crossover 3331 Ticket Validator Decal - Sign Type 31
2941 (1-15) No. 20, 136 LB. R.H. RBM Frog Turnout and Crossover 3332 Passenger Information Telephone - Sign Type 41
2951 (1 16) No 24 136 LB R H RBM Frog Turnout and Crossover 3400 STATION COMMUNICATION EQUIPMENT EPIS

3000
Track

STATION2000

2951 (1-16) No. 24, 136 LB. R.H. RBM Frog Turnout and Crossover 3400 STATION COMMUNICATION EQUIPMENT - EPIS
3401-01 Metrolink Station Conduit Layout - Side Platform
3401-02 Metrolink Station Conduit Layout - Center Platform
3402-01 Metrolink Station Conduit Layout Details - Side Platform
3402-02 Metrolink Station Conduit Layout Details - Center Platform

3403 Single Tennant Communications Equipment Room Conduit Layout
3404 Shared Tennant Communications Equipment Room Conduit Layout

3405-01 Metrolink Station TVM Pad Details
3405-02 Metrolink Station TVM Pad Details

3502 EPIS Mounting Location Side Platform
3503 EPIS Mounting Location Center Platform

3000 STATION CONFIGURATION 3505-01 Metrolink Station EPIS Block Diagram (Existing Station)
3001 Abbreviations, Legend and General Notes 3505-02 Metrolink Station EPIS Block Diagram (New Station)
3002 Side Platforms 3506 Metrolink Station MTTV Blockout Plan
3003 Center Platforms 3507 Metrolink Station EPIS Power Distribution Block Diagram
3004 Locomotive and Car Elevations 3508 Changeable Message Sign Mounting Bracket Details
3100 MINI HIGH PLATFORMS 3509 Metrolink EPIS LED Mounting Details

3101-01 Mini-High Platform Details 3510 Metrolink EPIS LED Mounting Details
3101-02 Mini-High Platform Details 3512 EPIS Materials List
3101-03 PreCast Mini High Platform
3101-04 PreCast Mini High Platform Details

3201 Side Platforms Typical Sections 4000 PEDESTRIAN FACILITIES
3202 Center Platforms Typical Sections 4001 Highway Rail Grade Crossing - Typical Sections
3203 Detectable Warning Tile and Marking Details 4002 01 Pedestrian Swing Gate Details

4000

STATION
3000

GRADE CROSSINGS

3203 Detectable Warning Tile and Marking Details 4002-01 Pedestrian Swing Gate Details
3300 STATION SIGNAGE 4002-02 Pedestrian Swing Gate Details

3301-01 Sheet Index and General Notes 4004 Pedestrian Crossing Design Consideration Table
3301-02 Graphic Standards 4005 Pedestrian Barricade and Metal Hand Railing Details
3302-01 Station Sign Menu 4006 Grade Crossing Marking and Signage
3302-02 Station Sign Menu 4011 Pedestrian Facilities At Vehicle Crossing Entrance Gates Only
3303-01 Station Site Typical Sign Location Plan 4012 Pedestrian Facilities At Vehicle Crossing Entrance / Exit Gates
3303-02 Side Platform Typical Sign Location Plan 4013 Pedestrian Facilities At Acute Angle Vehicle Crossing - Entrance Gates Only
3303-03 Side Platform Typical Sign Location Plan 4014 Pedestrian Facilities At Acute Angle Vehicle Crossing - Entrance / Exit Gates

3305 Primary Identification Monument Sign - Sign Type I 4015 Pedestrian Facilities At Obtuse Angle Vehicle Crossing - Entrance / Exit Gates
3306 Vehicular Directional Freestanding Sign - Sign type 2 4016 Pedestrian Facilities At Obtuse Angle Vehicle Crossing - Entrance Gates Only

3307-01 Information / Restrictive Sign Copy Layouts - Sign Type 3 4017 Typical Pedestrian Treatment Details
3307-02 Information / Restrictive Sign Details - Sign Type 3 4018 Pedestrian Crossing Only
3307-03 Information / Restrictive Sign Attachment Details - Sign Type 3 4020 Pedestrian / Vehicle Crossing Adjacent to Station
3307-04 Information / Restrictive Sign Exit Sign Installation Details - Sign Type 3 4021 Pedestrian Crossing Adjacent to Station

3308 Trailblazer Directional Sign - Sign Type 4 4200 PRECAST CONCRETE PANELS
3309 Parking Restrictive Sign Pole Mounted - Sign Type 5 4201-01 Precast Concrete Panels for Highway - Rail Grade Crossing
3310 Accessible Parking Identification Sign - Sign Type 6 4201-02 Precast Concrete Panels for Highway - Rail Grade Crossing
3311 Accessible Parking Information Sign - Sign Type 7 4201-03 Precast Concrete Panels for Highway - Rail Grade Crossing
3314 Track Directional Sign - Sign Type 11 4300 TEMPORARY TRAFFIC CONTROLS
3315 Elevator Directional Sign - Sign Type 12 4301-01 Temporary Traffic Control At or Near Grade Crossings
3316 Elevator Identification Flag Mounted - Sign Type 13 4301-02 Temporary Traffic Control At or Near Grade Crossings
3317 Pedestrian Warning Signs at Station Platforms - (Sign Type 14) 4302 Temporary Construction Crossing
3318 Pedestrian Directional Sign Gate Mounted - Sign Type 15 4310 Highway - Railroad Crossing Crossbuck Sign3318 Pedestrian Directional Sign Gate Mounted - Sign Type 15 4310 Highway - Railroad Crossing Crossbuck Sign
3319 Pedestrian Directional Look Sign Post Mounted - Sign Type 16 4311 Private, Pedestrian And Bicycle Railroad Grade Crossing Sign
3320 Station Identification Sign (Small) - Sign Type 20
3321 Station Identification Sign (Large) - Sign Type 21
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5000 PIPELINE STANDARDS 7000 WALKWAY CLEARANCES
5001 Pipelines for Non-Flammable Substances  Across or Along R.O.W. 7001-01 Walkway Clearance for Facilities With Under Track Pits
5002 Pipelines for Flammable and Hazardous Substances Across or Along R.O.W. 7001-02 Walkway Clearance for Facilities WithOut Under Track Pits
5100 FENCE STANDARDS 7100 FACILITIES
5102 Station Fencing Platform Edge Fence and Inter-track Fence 7101-01 Dump Station Layout
5104 R.O.W. Fencing (Tube Steel) 7101-02 Dump Station Vault Details
5105 R.O.W. Fencing (Welded Wire Mesh) 7101-03 Dump Station Vault Aluminum Lid Details
5106 R.O.W. Fencing (Chain Link) 7102 Flushing Manhole Details

5107-01 Security Access Gate Details 7103 Potable Water Station
5107-02 Security Access Gate Details 7104-01 Typical Inspection Pit Plan

5200 CONSTRUCTION PROJECT SIGNS 7104-02 Inspection Pit Section and Details
5201 Construction Project Funding Identification Sign (Federal) 7104-03 Inspection Pit Partial Elevation

WAYSIDE SIGNS 7104-04 Inspection Pit Stair Plan and Section
5210 Details for Installing Signs at Grade 7104-05 Inspection Pit Stair Plan, Sections and Details
5211 Milepost 7105 Jacking Pad Plan, Sections and Details
5212 Quarter Mile Increment Marker 7109 Oil Drip Collector Pans Plan, Elevation and Section
5213 P t S d Si 7110 T k S i t M i t F iliti

5000 7000

RIGHT-OF-WAY MAINTENANCE AND LAYOVER FACILITIES

5213 Permanent Speed Signs 7110 Track Spacing at Maintenance Facilities
5214 Warning Signs 7111 Roadway Details at Maintenance Facilities
5215 Stop, Slow and Resume Speed Flags and Signs 7112 Lighting at Maintenance Facilities Foundation and Fixture
5216 Whistling Point / Quiet Zone Sign 7200 COMPRESSED AIR FACILITY
5217 Yard Limit Sign for Terminal Tracks 7201-01 Compressed Air Plumbing Schedule & Details
5218 CP Limit Sign 7201-02 Miscellaneous Equipment Foundations
5219 Flag Stanchion 7300 POWER SYSTEM
5222 Station Signs for Other Than CTC Territory 7301-01 Ground Power System - Typical 600A Panel Schematic
5223 Mechanical Limit and No Ride Zone Signs 7301-02 Ground Power System - Panel Layouts
5225 Warning Paddle 7302 480V Wayside Power - Cordset Details
5229 Underground Cable Sign
5230 Marking For Track Identification

6000 BRIDGES
6001 1-26 Precast / Prestressed Concrete Double Box Beam Bridges
6002 1-22 Precast / Prestressed Concrete Slab Beam Bridges
6003 1-4 General Details Precast Concrete Culverts (Single and Double Box)

6100 SIGNS FOR STRUCTURES
6101 Bridge Trestle & Culvert Numbers
6102 Tunnel Numbers

6000

STRUCTURES

6 0 u e u be s
6103 Begin Channel Sign
6300 CULVERTS
6301 End Treatments for Pipe Culverts General Notes

6302-01 Gereral Arrangement for Type A Headwalls
6302-02 Culvert Pipe Lengths for Type A Headwalls
6304-01 Type A-1 Headwall Framing Details
6304-02 Type A-1 Headwall Reinforcing Details
6304-03 Type A-1 Headwall Reinforcing Schedule
6306-01 Type A-2 Headwall Framing Details
6306-02 Type A-2 Headwall Reinforcing Details
6306-03 Type A-2 Headwall Reinforcing Schedule
6308-01 Type A-3 Headwall Framing Details
6308-02 Type A-3 Headwall Reinforcing Details
6308-03 Type A-3 Headwall Construction Sequence
6308-04 Type A-3 Headwall Reinforcing Schedule
6310-01 Type A-M Headwall Framing Details
6310-02 Type A-M Headwall Reinforcing Details
6310-03 Type A-M Headwall Reinforcing Schedule

6330 Handrail Layout and Details
6340 Construction Notes & Table for Smooth & Corrugated Steel Pipe Culverts
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SIGNAL
8000 HIGHWAY-RAIL GRADE CROSSING ES8300 CROSSINGS

ES8000-01 Minimum Braking Distance Table for Freight Trains Ascending ES8375 Typical Location Plan Flashing Light Signals With Entrance and Exit Gates And Median
ES8000-02 Minimum Braking Distance Table for Freight Trains Descending ES8380 Typical Location Plan Cantilever Flashers with Entrance Gates and Median
ES8005-01 Freight Train Reducing Distances ES8385 Typical Location Plan Cantilever Flashers with Entrance and Exit Gates and Median
ES8005-02 Freight Train Reducing Distances ES8390 Location Plan Pedestrian Flashing Light Signals With Gates Crossing Configuration
ES8005-03 Freight Train Reducing Distances ES8395 Location Plan - Pedestrian with Gate
ES8005-04 Freight Train Reducing Distances ES8400 GATE ARMS

ES8010 Passenger Train Braking and Reducing Distances ES8400 Typical Light Unit Alignment For Flashing Lights Signals
ES8020-01 Speed - Time - Distance Chart ES8405 Vital Placement for Inductive Loops Used With Exit Gates
ES8020-02 Speed - Time - Distance Chart ES8450-01 Typical LED Gate Arm Lamp Complete With Hardware

ES8030 Standard Bit Assignment ES8450-02 Typical LED Gate Arm Lamp Specifications
ES8100 GENERAL SIGNAL ES8450-03 Typical 4"  Gate Arm Lamp Complete With Hardware
ES8100 Circuit Plan Symbols ES8460-01 Typical Fiber Reinforced Polyglass Gate Arm Tip Section with Diagonal Striping
ES8105 Component Symbols ES8460-02 Typical Fiber Reinforced Polyglass Gate Arm Tip Section with Diagonal Striping
ES8110 Shelf and Vital Relay Symbols ES8461-01 Typical Fiber Reinforced Polyglass Gate Arm Mid Section with Vertical Striping
ES8115 Relay Contact Symbols ES8461-02 Typical Fiber Reinforced Polyglass Gate Arm Mid Section with Diagonal Striping
ES8120 Plug-In Relay Base Coil & Jumper Wiring with Contact Arrangement ES8462-01 Typical Gate Arm Aluminum Base Section with Vertical Striping

8000 8000
SIGNAL

g y p g g yp p g
ES8125 Grade Crossing Symbols ES8462-02 Typical Gate Arm Aluminum Base Section with Diagonal Striping
ES8130 Wayside Signal Symbols ES8465-01 Typical 26' High Wind Gate Arm Kit with Vertical Striping
ES8135 Switch and Derail Symbols ES8465-02 Typical 26' High Wind Gate Arm Kit with Diagonal Striping
ES8140 Circuit Controller Contact Symbols ES8466-01 Typical 32' High Wind Gate Arm Kit with Vertical Striping
ES8145 Ohms Law ES8466-02 Typical 32' High Wind Gate Arm Kit with Diagonal Striping
ES8150 Wago and Board Wiring Details ES8470-01 Typical Wind Support

ES8155 Cable Junction Case Wiring Details ES8470-02 Typical Wind Support
ES8205 Typical Signal Terminal Box ES8500-01 Typical Ground Signals with One Platform Ladder Assembly

ES8210-01 Cable Termination ES8500-02 Typical Ground Signals with One Platform Ladder Assembly (17'-0" Mast; Single Unit ColorLight)
ES8210-02 Cable Termination ES8500-03 Typical Ground Signals with One Platform Ladder Assembly (22'-6" Mast; Single Unit ColorLight)
ES8215-01 Placement of Instrument Enclosure ES8500-04 Typical Ground Signals with One Platform Ladder Assembly (17'-0" Mast; Bi-directional ColorLight)
ES8215-02 Placement of Signal Foundation ES8500-05 Typical Ground Signals with One Platform Ladder Assembly (22'-6" Mast; Bi-Directional ColorLight)

ES8220 Placement of Insulated Joints ES8505-01 Typical Ground Signals with Two Platform Ladder Assembly
ES8223 Conduit Installation ES8505-02 Typical Ground Signals with Two Platform Ladder Assembly (22'-6" Mast; Double Unit  ColorLight)

ES8225-01 Placement of Pull Boxes and Conduit ES8505-03 Typical Ground Signals with Two Platform Ladder Assembly (22'-6" Mast; Bi-Directional  ColorLight With Second Unit)
ES8225-02 Typical Conduit Layout for Pullbox 8500 SIGNAL APPARATUS

ES8230 Track Wire Installation ES8510 Wayside Signal Cantilever Structure
ES8235 Termination Shunt Installation ES8515 Wayside Signal Bridge Structure
ES8237 Tuned Joint Coupler and Wide Band Shunt Installation ES8520 Typical Dwarf Signal Assembly
ES8240 Rail and Frog Bonding Details ES8525-01 Typical LED Color Light Signal Unit
ES8245 Placement of Fouling Bridles ES8525-02 Incandescent Colorlight With Second Unit
ES8250 Foundation For Ped Gate with Stubmast ES8530 Typical Ground Signal Junction Box
ES8253 Foundation For Dwarf Gate with Stubmast ES8540 Typical Signal Number Plate For Use At IntermediateES8253 Foundation For Dwarf Gate with Stubmast ES8540 Typical Signal Number Plate For Use At Intermediate
ES8255 Foundation for ground signal, gate, & flasher mast ES8545 Typical "P" Sign for Use At Protective Signal Locations
ES8260 Automatic Train Stop Inductor Layout ES8570 Typical Galvanized Signal Ladder

ES8270-01 Typical Legend for Highway-Rail Grade Crossing Instrument Enclosure Standard Signs Begin Circuit, End Circuit
ES8270-02 Typical Legend for Highway-Rail Grade Crossing Instrument Enclosure Standards Signs Begin CTC, End CTC
ES8270-03 Typical Legend for Highway-Rail Grade Crossing Instrument Enclosure Standard Wayside Stop Signal

ES8271 Typical Legend For Control Point Instrument Enclosure 8600 SWITCH APPARATUS
ES8275 Typical Power Off Indication Light ES8600 M23A-E Power Switch Machine
ES8280 Grounding Details ES8605-01 M23A-E Dual Control Switch Layout for No. 8, No. 10, & No. 14 Right Hand Turnouts
ES8290 Standard Signs Begin Circuit, End Circuit ES8605-02 M23A Dual Control Switch Layout for No. 8, No. 10, & No. 14 Right Hand Turnouts
ES8291 Standard Signs Begin CTC, End CTC ES8610-01 M23A-E Dual Control Switch Layout for No. 8, No. 10, & No. 14 Left Hand Turnouts
ES8292 Standard Wayside Stop Sign ES8610-02 M23A-A Dual Control Switch Layout for No. 8, No. 10, & No. 14 Left Hand Turnouts
ES8300 CROSSINGS ES8615-01 M23A-E Dual Control Switch Layout for No. 20 & No. 24 Right Hand Turnouts
ES8300 Flashing Light Signals With or Without Gate ES8615-02 M23A-A Dual Control Switch Layout for No. 20 & No. 24 Right Hand Turnouts
ES8305 Flashing Light Signals Configurations ES8620-01 M23A-E Dual Control Switch Layout for No. 20 & No. 24 Left Hand Turnouts
ES8306 Flashing Light Signals with Gate Configurations ES8620-02 M23A-A Dual Control Switch Layout for No. 20 & No. 24 Left Hand Turnouts
ES8308 Pedestrian Gate Assembly With or Without Flashing Light ES8625 Helper Rod Assembly for No. 20 Right and Left Hand Turnouts

ES8320-01 Single Mast Crossing Cantilever 10' Thru 30' Arm Length ES8630 Helper Rod Assembly for No. 24 Right and Left Hand Turnouts
ES8320-02 Model W Walkout Cantilever Signal ES8635-01 Push-Pull Helper Rod Assembly Details "T" Crank & Pipe Guide Aux Connection
ES8325-01 Double Mast Crossing Cantilever 30' Thru 40' Arm Length ES8635-02 Push-Pull Helper Rod Assembly Details Screw Jaw, Solid Jaw, & Adjustable Link
ES8325-02 Model WNR Walkout Cantilever Signal ES8650 Typical Left or Right Hand Racor Type "MF" Insulated "Front" Rod for Use on No. 8, No. 10, & No. 14 Turnouts

ES8330 Foundation For Cantilever Assemblies ES8655 Typical Left or Right Hand Racor Type "MF" Insulated "Front" Rod for Use on No.20 & no. 24 Turnouts
ES8350-01 Location Plan Flashing Light Signals with Entrance Gates ES8660 Typical Racor Type "SMJ" No. Insulated "Basket" Rod for Use on No. 8, No. 10, & No. 14 Turnouts
ES8350 02 L ti Pl Fl hi Li ht Si l ith E t G t ES8665 T i l R T "SMJ" N I l t d "B k t" R d f U N 20 & 24 T tES8350-02 Location Plan Flashing Light Signals with Entrance Gates ES8665 Typical Racor Type "SMJ" No. Insulated "Basket" Rod for Use on No.20 & no. 24 Turnouts

ES8355 Location Plan Flashing Light Signals with Entrance Gates and Exit Gates

ES8360 Typical Location Plan Cantilever Flashers Entrance With Gates
ES8365 Typical Location Plan Cantilever Flashers Entrance With Gates and Exit Gates
ES8370 Typical Location Plan Flashing Light Signals With Gates and Median
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8700 DETECTORS ES9100 DATA RADIO SYSTEM

ES8700 Internal Point Detector Bar For M23-A Power Switch Machine ES9140-01 Control Points ATCS Data Radio Wiring Details
ES8705 Point Detector Connecting Rod for Dual Control Switch Applications ES9140-02 Control Points ATCS Data Radio Wiring Details
ES8710 Internal Lock Rod Assembly ES9140-03 Control Points ATCS Data Radio Wiring Details
ES8715 Lock Rod Drop Lug ES9140-04 Control Points ATCS Data Radio Wiring Details
ES8720 Lock Rod Connecting Rod ES9150 Metrolink Map of Subdivisions CP and ATCS Base Stations
ES8725 Switch Operating Lug (Bear Claw) ES9155 Metrolink Map of Subdivisions Orange Subdivision
ES8730 Switch Operating Rod for Dual Control Switch Applications ES9160 Metrolink Map of Subdivisions River Subdivision
ES8735 Universal Extension Plate for 14'-0" Dapped Headblock tie ES9165 Metrolink Map of Subdivisions San Gabriel Subdivision
ES8740 14'-0" or 16'-0" Dapped Headblock Tie ES9170 Metrolink Map of Subdivisions Valley Subdivision
ES8750 Various Tie Straps For Dual Control Switch Layout Applications ES9175 Metrolink Map of Subdivisions Ventura Subdivision
ES8755 Typical Pedestal Junction Box 9200 VOICE RADIO SYSTEM
ES8760 Circuit Controller Placement At Hand Throw Switches ES9200 Block Diagram Metrolink Voice Radio System
ES8765 Electric Switch Lock Model 10A ES9210 Metrolink VHF Voice Radio Subscriber System Overview
ES8800 SIGNAL FACILITY RETAINING WALL ES9215 Voice Radio Base Station Block Diagram
ES8801 Typical Embankment or Signal Facility with Instrument Enclosure ES9230 VHF Radio For Dragging Equipment Detector Interface
ES8800 H t B i D t t L t ES9250 M t li k M f S bdi i i All M j B R di St ti

90008000
SIGNAL

ES8800 Hot Bearing Detector Layout ES9250 Metrolink Map of Subdivisions All Major Base Radio Stations
ES8802 Typical Embankment or Signal Facility Signal Foundation Only ES9255 Metrolink VHF Voice Radio Coverage to Trains
ES8803 Typical Retaining Wall for Signal Facility Instrument Enclosure with Post and Cable Fall Protection ES9260 Metrolink VHF Voice Radio Coverage to Portables
ES8804 Typical Retaining Wall for Signal Facility Instrument Enclosure with Chain Link Fence Fall Protection 9300 BASE STATIONS
ES8805 Retaining Wall Block Details ES9300 Base Staion Sites Mountain - Top Site Details
ES8810 Dragging Equipment Detector Layout ES9310 Base Station Sites ROW Site Details (1 of 2)
ES8820 High Water Detector Layout Line Connection ES9315 Base Station Sites ROW Site Details (2 of 2)
ES8830 High -Wide Load Detector Layout Valley Subdivision ES9320 Base Station Sites Grounding Plan
ES8831 High -Wide Load Detector Layout Ventura Subdivision ES9325 Grounding Configuration CP Antenna Towers

ES9330 Grounding Configuration ROW Base Station Sites
ES9335 Equipment Housing / Racks For Base Station And Microwave Radio Sites

9400 COMMUNICATIONS SHELTER
9000 GENERAL ES9400 Shelter Floor and Roof Plan

ES9000 List of Acronyms ES9405 Shelter Ceiling Plan And Panel Connections
ES9001 Index of Symbols ES9410 Shelter Panel Connection Locations

ES9002-01 Notes and Symbols ES9415 Type 1A Shelter Exterior Elevation Views
ES9002-02 Notes and Symbols ES9420 Shelter Foundation And Entrance Conduit Details

ES9005 Metrolink Subdivisions ES9425 Shelter Inside Elevation Views With Conduits
ES9010-01 Valley Subdivision ES9430 Type 1A Shelter AC Panel And Device Details
ES9010-02 Valley Subdivision ES9435 Type 1B Shelter AC Panel And Device Details
ES9015-01 Ventura Subdivision ES9440 Shelter Grounding Scheme
ES9015-02 Ventura Subdivision 9500 FIBER OPTIC - INSIDE PLANT
ES9020 01 River Subdivision ES9500 Ethernet Cabling Standards

9000
COMMUNICATIONS

ES9020-01 River Subdivision ES9500 Ethernet Cabling Standards
ES9020-02 River Subdivision ES9505 Typical Node Floor Plan
ES9025-01 San Gabriel Subdivision ES9510-01 Typical Main Distribution Frame
ES9025-02 San Gabriel Subdivision ES9510-02 Typical Node AC Power Riser
ES9030-01 Orange Subdivision ES9515-01 Typical Cable Ladder Attachments
ES9030-02 Orange Subdivision ES9515-02 Cable Label Scheme
ES9040-01 Olive Subdivision ES9520-01 Typical Node Rack Space Planning
ES9040-02 Olive Subdivision ES9520-02 Typical Node Main Equipment Rack

ES9045 Pasadena Subdivision ES9520-03 Typical Node DC Power Rack
ES9080-01 Voice and ATCS Radio Interface at MOC ES9525-01 Fiber Distribution Panel Details
ES9080-02 Voice and ATCS Radio Interface at MOC ES9525-02 Node Connectivity Details

ES9100 DATA RADIO SYSTEM ES9530-01 Connector Wiring Details

ES9100 Metrolink ATCS Data Radio Network Block Diagram ES9530-02 Node DC Power Riser
ES9102 ATCS Base Station Block Diagram ES9535 T1 Distribution Wiring for Fujitsu 4100
ES9105 ATCS Data Radio Base Station Directional Antenna ES9540-01 TM100 T1 Multiplexer
ES9110 ATCS Data Radio Base Station Directional Antenna Array ES9540-02 Master Clock Connectivity
ES9115 Control Points ATCS Data Radio Block Diagram ES9540-03 Node Fiber Multiplexer Details

ES9120-01 Control Points ATCS 40 Foot Radio Tower & Foundation Plan ES9540-04 CP Fiber Multiplexer Details
ES9120-02 Control Points ATCS 40 Foot Radio Tower & Foundation Plan ES9550-01 Cable Run List
ES9122-01 Control Points ATCS 60 Foot Radio Tower & Foundation Plan ES9550-02 Node CCTV Connectivity
ES9122-02 Control Points ATCS 60 Foot Radio Tower & Foundation Plan ES9550-03 Node CCTV Network Equipment

ES9125 Control Points ATCS Radio Antenna & Tower ES9550-04 CCTV Fiber Optic Multiplex Equipment
ES9130 V i R di B St ti O i Di ti l A t ES9550 05 Vid /A di D t E dES9130 Voice Radio Base Station Omni Directional Antenna ES9550-05 Video/Audio Data Encoder
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9500 FIBER OPTIC - INSIDE PLANT 9700 MICROWAVE RADIO

ES9560-01 Equipment Rack Details ES9700 Required Microwave Network Architecture Simplest 2-Site loop Architecture
ES9560-02 Fiber Distribution Panel, 72 Port ES9710 Required Microwave Network Architecture Complex 2-Site loop Architecture
ES9560-03 Fiber Distribution Panel, 24 Port ES9720 Microwave Radio Site Design
ES9560-04 SC Fiber Panel Details ES9750 Simple Line-Of-Site Microwave Radio Link
ES9560-05 Fiber Splice Enclosure Details 9800 LEASED TELEPHONE CIRCUITS
ES9565-01 100 Base T Patch Panel Details ES9800 leased Telephone Circuits Required For Voice And Data Radio Support
ES9565-02 Category 6 Patch Panel Details 9900 PRODUCTS
ES9570-01 SC to SC Fiber Patch Cord Details ES9900 Voice Radio Base Station/Repeater VHF Quantar
ES9570-02 SC to ST Fiber Patch Cord Details ES9905 VHF Base Station Omni Directional Antenna
ES9570-03 SC to LC Fiber Patch Cord Details ES9910 VHF Base Station Directional Antenna
ES9570-04 RJ45 to RJ45 Data Patch Cord Details ES9915 Radio Coaxial Transmission Line FOAM Dielectric
ES9570-05 RJ45 Data Connector Details ES9920 Harris 5200 Microwave Radio
ES9570-06 Single Mode Fiber Pigtail Details ES9925 Signal Processing Unit
ES9570-07 Vertical AC Power Strip Details ES9930 Controller Board (CPU)
ES9570-08 Patch Panel Cable Manager ES9935-01 Truepoint 5200 Radio Specifications (1 of 2)
ES9575 01 Horizontal Cable Manager Details ES9935 02 Truepoint 5200 Radio Specifications (2 of 2)

9000
COMMUNICATIONS

9000

ES9575-01 Horizontal Cable Manager Details ES9935-02 Truepoint 5200 Radio Specifications (2 of 2)
ES9575-02 ADC Fiber Duct Details ES9940 Lightning Arrestor For ATCS Data Radio Antenna Sites 890 to 970 MHZ
ES9575-03 Cable Ladder Build Details ES9945 Lightning Arrestor For VHF Voice Radio Antenna Sites
ES9575-04 Grounding Details ES9950 Tilt Down Tower
ES9575-05 Ladde Rack Panning ES9960-01 ATCS Data Radio Base Station Radio Equipment

ES9580 Equipment Alignment and Floor Planning ES9960-02 ATCS Data Radio Base Station Radio Equipment
ES9585 Fujitsu 4100 Shelf Details ES9970-01 ATCS Data Radio Base Station Radio Equipment
ES9590 Fujitsu 4100 Cable Assemblies ES9970-02 ATCS Data Radio Base Station Radio Equipment
ES9595 External (Housekeeping) Alarms

9600 FIBER OPTIC - OUTSIDE PLANT
ES9600 Typical OSP Route Diagram
ES9605 OSP Cable Assignments
ES9610 OSP Cable Labeling

ES9615-01 Hand-Hole Butterfly Diagrams
ES9615-02 Hand-Hole Layouts
ES9615-03 Hand-Hole Placement and Service Loop
ES9620-01 Fiber Splice Enclosure Placement Details
ES9620-02 Rack Mount Fiber Splicing Details
ES9625-01 Fiber Termination Details
ES9625-02 Fiber Termination Details
ES9630-01 B/B FOC Splice and Termination - Single FDP
ES9630-02 B/B FOC Splice and Termination - Dual FDP
ES9635-01 72-Strand Fiber Optic Splice and Termination
ES9635-02 Backbone-to-Lateral Fiber SplicingES9635-02 Backbone-to-Lateral Fiber Splicing
ES9635-03 Backbone-to-Lateral Fiber Splicing 72-Strand
ES9635-04 FOC Splicing, 96-, 72-, 24- Strand
ES9635-05 Multiple Lateral FOC Splicing

ES9640 Fiber Optic Cable (FOC) System Schematic
ES9645 Communications Shelter Placement

ES9650-01 Cable Depths Around Culverts and Ditches
ES9650-02 Cable Excavation Locations Near Rails

ES9655 COTT Mark Installation
ES9660-01 Hand-Hole and Conduit Planning
ES9660-02 Conduit Depth and Construction Details
ES9660-03 Tyical Hand-Hole Duct System

ES9665 Trace Wire Details
ES9670-01 Quazite Hand-Hole Specifications
ES9670-02 Fiber Splice Enclosure Details
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SCRRA Engineering Standards are intended for SCRRA approved uses only.  FOR NON-SCRRA APPROVED USES: SCRRA and its member agencies, directors, officers, employees and/or agents shall 
not be responsible for the accuracy or completeness of the data or information contained herein.  The selection and use of these standards, while designed in accordance with generally accepted 
engineering principles and practices, is the sole responsibility of the user and should not be used without consulting a registered professional engineer.  All warranties and representations of any kind are 
disclaimed.  Anyone making use of this information agrees that it assumes all liability arising from such use.  No part of these standards should be reproduced or distributed in any form or by any means 
without the prior written permission of SCRRA.  All rights reserved.   
 
Since revisions or additions to the engineering standards may occur at any time, the user agrees to indemnify, defend, by counsel satisfactory to SCRRA and Member Agency, and hold harmless SCRRA, 
Member Agencies, and Operating Railroad, and their respective officers, commissioners, employees, agents, successors and assigns. ("Indemnitees"), and each of them to the maximum extent allowed 
by law, from and against all loss, liability, claims, demands, suits, liens, claims of lien, damages (including incidental consequential damages), costs and expenses (including, without limitation, any fines, 
penalties, judgments, actual litigation expenses and experts' and actual attorneys' fees), that are incurred by or asserted against Indemnitees arising out of or connected in any manner with the user's use 
of outdated engineering standards. 
 
Updating the contents of the manual is a continued process, and revisions/replacements are issued periodically.  Questions, comments, and proposed recommendations for changes may be sent to 
SCRRA at 279 E. Arrow Highway, Suite A, San Dimas, CA 91773. 
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DISCLAIMER 
  

 
 
 
 
SCRRA Engineering Standards are intended for SCRRA approved uses only.  FOR NON-SCRRA APPROVED USES: SCRRA and its member agencies, directors, officers, employees and/or agents shall 
not be responsible for the accuracy or completeness of the data or information contained herein.  The selection and use of these standards, while designed in accordance with generally accepted 
engineering principles and practices, is the sole responsibility of the user and should not be used without consulting a registered professional engineer.  All warranties and representations of any kind are 
disclaimed.  Anyone making use of this information agrees that it assumes all liability arising from such use.  No part of these standards should be reproduced or distributed in any form or by any means 
without the prior written permission of SCRRA.  All rights reserved.   
 
Since revisions or additions to the engineering standards may occur at any time, the user agrees to indemnify, defend, by counsel satisfactory to SCRRA and Member Agency, and hold harmless SCRRA, 
Member Agencies, and Operating Railroad, and their respective officers, commissioners, employees, agents, successors and assigns. ("Indemnitees"), and each of them to the maximum extent allowed 
by law, from and against all loss, liability, claims, demands, suits, liens, claims of lien, damages (including incidental consequential damages), costs and expenses (including, without limitation, any fines, 
penalties, judgments, actual litigation expenses and experts' and actual attorneys' fees), that are incurred by or asserted against Indemnitees arising out of or connected in any manner with the user's use 
of outdated engineering standards. 
 
Updating the contents of the manual is a continued process, and revisions/replacements are issued periodically.  Questions, comments, and proposed recommendations for changes may be sent to 
SCRRA at 279 E. Arrow Highway, Suite A, San Dimas, CA 91773. 
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FOR MAINLINE & SIDING TRACKS
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SEE SCRRA ES2105 FOR REQUIRED LIMITS

2% 2%

REPEAT BENCHING PATTERN UNTIL CUT LINE INTERCEPTS EXISTING GROUND

20’  INCREMENT OF HEIGHT ABOVE DITCH BOTTOM

10’ WIDE BENCH SECTION SHALL BE PROVIDED AT EACH

WOOD TIE.

LINEARLY TO 12" OVER A 50’ SEGMENT ENDING AT THE CENTER OF THE LAST

WHEN TRANSITIONING FROM WOOD TO CONCRETE TIES, INCREASE BALLAST DEPTH

SEE SCRRA ES1201 FOR ABBREVIATIONS AND SYMBOLS.

WHERE PRACTICAL, TRACK RECONSTRUCTION.

ALL SECTIONS ON THIS STANDARD APPLY TO NEW TRACK CONSTRUCTION, AND 

MAINTAIN DEPTH OF BALLAST EQUAL TO TANGENT TRACK UNDER THE LOW RAIL.

THE PROFILE GRADE LINE ON SUPERELEVATED TRACK APPLIES TO THE LOW RAIL.  

THE SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION.

ALL MINIMUM DIMENSIONS SHALL BE MET UNLESS OTHERWISE APPROVED BY 

DESIGN REQUIREMENTS.

GRADING), SECTION 8.5 (HYDRAULICS) FOR MINIMUM HYDRAULIC DITCH CAPACITY 

REQUIREMENTS.  SEE SCRRA DESIGN CRITERIA MANUAL CHAPTER 8 (DRAINAGE & 

BOTTOM DITCHES MAY EXCEED 8’ DEPENDING ON LOCAL CONDITIONS AND HYDRAULIC 

LOCAL CONDITIONS AND CHARACTER OF MATERIAL SO REQUIRE.  WIDTH OF SLOPED 

ACCEPTABLE FOR INDUSTRY TRACKS WHEN RIGHT-OF-WAY IS LIMITED AND WHERE 

SLOPED BOTTOM DITCHES ARE REQUIRED FOR MAIN LINES.  A "V" DITCH IS 

GRADE IN DITCHES AND IN BENCHES. 

DEPTH OF DITCHES WILL VARY IN ORDER TO PROVIDE FLOW LINE OF 0.2% MINIMUM 

EMBANKMENT.  MATERIAL FOR THIS COVER MAY BE OBTAINED FROM STRIPPINGS.

SURFACE OF THIS COVER SHALL COINCIDE WITH THE DESIGN SLOPE OF THE 

GROWING GRASS AND HAVING A THICKNESS OF APPROXIMATELY 6".  THE OUTER 

ALL FILL SLOPES SHALL BE FACED WITH COVER OF MATERIAL SUITABLE FOR 

BY 8’-0" AND MAINTAIN 2% SLOPE AWAY FROM TRACK.

WHERE OFF-TRACK ROADWAY IS TO BE PROVIDED, EXTEND THE ROADBED SECTION

WILL CONFORM TO SLOPE REQUIREMENTS AND CHARACTER OF MATERIAL. 

BALLAST MUST BE REGULATED IN ADVANCE OF DRESSING SO THAT FINAL SECTION 

CONDITIONS AND CHARACTER OF MATERIAL. 

DIRECTOR OF ENGINEERING AND CONSTRUCTION AS REQUIRED BY LOCAL 

STANDARD AND GENERALLY USED, BUT MAY BE MODIFIED BY THE SCRRA 

SLOPES SHOWN FOR BANKS IN CUTS AND ON FILLS SHALL BE CONSIDERED 

MATERIAL AND SUBGRADE AS DETERMINED BY SCRRA. 

ON THE BASIS OF VOLUME OF TRAFFIC AND ON THE QUALITY OF SELECTED 

THE DEPTH OF BALLAST AND DEPTH OF SELECT MATERIAL SHALL BE DECIDED 
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SEE CUT AND FILL SECTIONS ELSEWHERE ON THIS SHEET

FOR DETAILS NOT SHOWN,

CL

CL CL

CL CL

CL

CL

CL CL

SIDES

BOTH

WAY

WALK

SEE SCRRA ES2105 FOR REQUIRED LIMITS

SEE SCRRA ES1201 FOR ABBREVIATIONS AND SYMBOLS.

AND, WHERE PRACTICAL, TRACK RECONSTRUCTION.

ALL SECTIONS ON THIS STANDARD APPLY TO NEW TRACK CONSTRUCTION

LOW RAIL.

RAIL.  MAINTAIN DEPTH OF BALLAST EQUAL TO TANGENT TRACK UNDER THE

THE PROFILE GRADE LINE ON SUPERELEVATED TRACK APPLIES TO THE LOW

THE SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION.

ALL MINIMUM DIMENSIONS SHALL BE MET UNLESS OTHERWISE APPROVED BY 

MINIMUM HYDRAULIC DITCH CAPACITY DESIGN REQUIREMENTS.

MANUAL CHAPTER 8 (DRAINAGE & GRADING), SECTION 8.5 (HYDRAULICS) FOR

CONDITIONS AND HYDRAULIC REQUIREMENTS.  SEE SCRRA DESIGN CRITERIA

OF SLOPED BOTTOM DITCHES MAY EXCEED 8’ DEPENDING ON LOCAL

WHERE LOCAL CONDITIONS AND CHARACTER OF MATERIAL SO REQUIRE.  WIDTH

ACCEPTABLE FOR INDUSTRY TRACKS WHEN RIGHT-OF-WAY IS LIMITED AND

SLOPED BOTTOM DITCHES ARE REQUIRED FOR MAIN LINES.  A "V" DITCH IS 

MINIMUM GRADE IN DITCHES AND IN BENCHES. 

DEPTH OF DITCHES WILL VARY IN ORDER TO PROVIDE FLOW LINE OF 0.2%

STRIPPINGS.

OF THE EMBANKMENT.  MATERIAL FOR THIS COVER MAY BE OBTAINED FROM

OUTER SURFACE OF THIS COVER SHALL COINCIDE WITH THE DESIGN SLOPE

GROWING GRASS AND HAVING A THICKNESS OF APPROXIMATELY 6".  THE

ALL FILL SLOPES SHALL BE FACED WITH COVER OF MATERIAL SUITABLE FOR 

SECTION BY 8’-0" AND MAINTAIN 2% SLOPE AWAY FROM TRACK.

WHERE OFF-TRACK ROADWAY IS TO BE PROVIDED, EXTEND THE ROADBED

MATERIAL. 

SECTION WILL CONFORM TO SLOPE REQUIREMENTS AND CHARACTER OF

BALLAST MUST BE REGULATED IN ADVANCE OF DRESSING SO THAT FINAL

CONDITIONS AND CHARACTER OF MATERIAL. 

DIRECTOR OF ENGINEERING AND CONSTRUCTION AS REQUIRED BY LOCAL 

STANDARD AND GENERALLY USED, BUT MAY BE MODIFIED BY THE SCRRA 

SLOPES SHOWN FOR BANKS IN CUTS AND ON FILLS SHALL BE CONSIDERED 

OF SELECTED MATERIAL AND SUBGRADE AS DETERMINED BY SCRRA. 

DECIDED ON THE BASIS OF VOLUME OF TRAFFIC AND ON THE QUALITY

THE DEPTH OF BALLAST AND DEPTH OF SELECT MATERIAL SHALL BE
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SECTION LOOKING NORTH

OF NATIVE MATERIAL

DIMENSION OF EMBANKMENT

APPROXIMATE MINIMUM

(SEE NOTE 5)

DIMENSION OF RIP-RAP

APPROXIMATE MINIMUM

(SEE NOTE 5)

DIMENSION OF RIP-RAP

APPROXIMATE REPLACEMENT

SEE NOTE 6

LIMIT LINE

BEACH SAND

SECTION

STANDARD BALLAST

TOP OF SUBBALLAST

1

1

STRUCTURES, PUBLIC CROSSINGS, SIGNAL FACILITIES AND OTHER STRUCTURES. 

LOCALIZED EXCEPTIONS TO THIS STANDARD SHALL BE MADE IN ORDER TO FIT RIP-RAP TO CONFORM TO DRAINAGE 

RECREATIONAL USE TIMES. 

ROUTINE REPLENISHMENT AND MAINTENANCE OF THE RIP-RAP SHALL BE SCHEDULED TO AVOID PEAK BEACH 

ONLY AFTER PROVIDING PROTECTION FOR MEMBERS OF THE PUBLIC WHO MAY BE USING THE BEACH. 

INSTALLATION AND RE-STACKING OF ROCK SHAILL CONFORM TO PERMIT GUIDELINES AND SHALL BE PERFORMED 

FULL MONTH NOTIFICATION PERIOD, NOTICE WILL BE GIVEN AS PROMPTLY AS PRACTICABLE. 

PLANNED PLACEMENT OF REPLENISHMENT RIP-RAP. IF RAPID EROSION REQUIRES PLACEMENT IN LESS THAN THE 

SCRRA MAINTENANCE MANAGER WILL INFORM THE GOVERNING AGENCIES ONE MONTH IN ADVANCE OF 

AT LOCATIONS WHERE SAND MOVES TO COVER UP THE RIP-RAP, RIP-RAP SHALL BE LEFT IN PLACE. 

FOR EMBANKMENT DETAILS NOT SHOWN, REFER TO SCRRA ES2001 AND ES2002. 

BE MOVED PRIOR TO ADDITION OF REPLENISHMENT ROCK IN ORDER TO FACILITATE DUMPING. 

LIMIT LINE, AND TO FILL VOIDS BETWEEN LARGE ROCKS WITH SMALLER ROCK ELEMENTS. EXISTING RIP-RAP MAY 

THE RE-STACKING IS TO PLACE ALL ROCKS IN A STABLE MATRIX, TO RECOVER ANY ROCKS BEYOND THE 

EQUIPMENT WORKING FROM THE BEACH THAT IS CAPABLE OF MOVING THE LARGEST ROCKS BEING USED. 

RIP-RAP WILL BE PLACED BY GRAVITY DUMP FROM RAILROAD EQUIPMENT, FOLLOWED BY RE-STACKING WITH 

OR 1:1 SLOPE RATIO SHOWN. 

THE BEACH SAND RISES OR FALLS, THE EFFECTIVE HEIGHT OF THE RIP-RAP SHALL BE ADJUSTED AT THE 1.5:1 

THE ELEVATION OF THE RIP-RAP SHALL REMAIN AS DIMENSIONED ON THIS STANDARD. IF THE ELEVATION OF 

HOWEVER TRACK RAISE NOT EXCEEDING 3 INCHES AT TIME OF TIE REPLACEMENT MAY BE PERFORMED. 

THE ELEVATION OF THE TRACK SHALL BE MAINTAINED TO WHAT EXISTED UPON PURCHASE OF THE TRACK, 

UNLESS REQUIRED TO ACHIEVE A STABLE STRUCTURE. 

ROCK NOMINAL DIMENSION. EXISTING RIP-RAP OR NATIVE ROCK SHALL NOT BE EXCAVATED TO ESTABLISH A NEW KEY 

THE BOTTOM OF THE RIP-RAP SHALL BE KEYED INTO THE BEACH SAND BY APPROXIMATELY THE SIZE OF THE RIP-RAP 

CL

DEVIATIONS FROM THE LIMIT LINE. 

REPLACEMENT OPERATIONS ARE COMPLETE SCRRA WILL MAKE A SURVEY OF THE LIMIT LINE TO DETECT ANY

A 1.5:1 (OR 1:1 AT LOCALIZED SITES) SLOPE RATIO FOR THE ADDED HEIGHT OF THE EMBANKMENT. AFTER RIP-RAP 

OF THE BEACH LOWERS THE LEVEL OF THE SAND, IN WHICH CASE THE LIMIT LINE WILL BE ADJUSTED SEAWARD AT 

CENTERLINE, OR BOTH. PLACEMENT OF RIP-RAP SHALL CONFORM TO THE LIMIT LINE UNLESS UNPRECEDENTED EROSION 

THE RIP-RAP. THIS LINE IS LOCATED BY REFERENCE TO GPS MEASURED COORDINATES, TO OFFSETS FROM TRACK 

THE SCRRA AND LOCAL AGENCIES HAVE ESTABLISHED A "LIMIT LINE" TO DEFINE THE MAXIMUM WIDTH OF 

"REPLACEMENT" DIMENSION LINES. 

NORMAL STATE OF MAINTENANCE WILL BE GRADUALLY ERODING COVER OF RIP-RAP BETWEEN THE "MINIMUM" AND 

AT A STEEPER SLOPE, LOCALIZED SEGMENTS OF NEW RIP-RAP MAY BE INSTALLED AT 1:1 SLOPE RATIO). THE 

SHOWN, GENERALLY TO A 1.5:1 SLOPE RATIO. (AT LOCATIONS WITH WELL-ESTABLISHED LARGE DIMENSION RIP-RAP 

AN UNSTABLE (STEEPER THAN 1:1) SLOPE RATIO. RIP-RAP WILL BE REPLENISHED TO THE "REPLACEMENT LINE" 

IS EXPOSED TO WAVE ACTION, OR WHEN THE LOWER PORTIONS OF THE RIP-RAP HAVE BECOME ERODED LEAVING 

FROM WAVES), WHEN THE THICKNESS OF THE RIP-RAP HAS DETERIORATED SUCH THAT THE NATURAL EMBANKMENT 

RIP-RAP HAS BECOME LOWER THAN THE TOP OF RAIL ELEVATION (AND THEREFORE DOES NOT SHIELD THE TRACK 

OF RIP-RAP IS WHEN EROSION OR SETTLEMENT HAS DEGRADED THE RIP-RAP SUCH THAT THE TOP OF THE 

MINIMUM AND MAXIMUM REPLACEMENT DIMENSIONS: THE GENERAL CRITERIA FOR INTIATING REPLACEMENT 

CONDITIONS PERMIT. WALKWAY SURFACE SHALL BE SUBBALLAST. 

(8’-6") FROM THE CENTERLINE OF THE TRACK, WITH TWELVE FEET (12’-0") TO BE PROVIDED WHERE FIELD

OF THE TRACKS.  THE MINIMUM WIDTH OF THE WALKWAY IN SURF AREAS IS EIGHT FEET AND SIX INCHES

A WALKWAY GENERALLY CONFORMING TO SCRRA ES2001 AND ES2002 WILL BE PROVIDED ON THE OCEAN SIDE

EXHAUSTED. CONCRETE, ASPHALT, TIMBER OR METAL IS NOT PERMITTED IN THE RIP-RAP. 

REPLACE ERODED RIP-RAP AREAS, HOWEVER EXISTING INVENTORIES OF LARGER ROCK MAY BE USED UNTIL 

RIVERSIDE COUNTIES, BROKEN INTO SIZE DISTRIBUTION MEETING ASTM D5519 GRADATION WILL BE USED TO 

RIP-RAP MATERIAL: GRANITE, BASALT OR SIMILAR IGNEOUS OR METAMORPHIC ROCK NATIVE TO ORANGE OR 

FEET FROM THE AVERAGE DIMENSION SHOWN. 

DUE TO THE IRREGULAR SIZE AND SHAPE OF NATURALLY BROKEN ROCK, ANY SPECIFIC POINT MAY VARY TWO 

DIMENSION LINES: DIMENSIONS FOR STONE RIP-RAP ARE THE AVERAGE OF THE EXPOSED SURFACE OF ROCK. 

AND EMBANKMENT BEING FUNDAMENTAL IN SUPPORTING THE TRACK STRUCTURE. 

FEDERAL RAILROAD ADMINISTRATION TRACK SAFETY STANDARDS PART 213.103, PROTECTION OF THE BALLAST 

THE RIP-RAP IS USED TO SECURE THE TRACK BALLAST FROM EROSION DUE TO WAVES, AS REQUIRED BY 

APPLICATION: THIS STANDARD SHALL BE USED FOR RAILROAD EMBANKMENTS EXPOSED TO OCEAN WAVES. 
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[ALL AGGREGATE SAMPLING AND TESTING PER

PERCENT PASSING (BY WEIGHT)

NOTES:

1.

1 ZONE OF SUBGRADE MATERIALS REQUIRING 6" OF SUBBALLAST.

2

OF AN ENGINEERING SOILS ANALYSIS.

ADDITIONAL MEASURES MAY BE REQUIRED PER RECOMMENDATIONS
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BY SOIL ENGINEER’S ANALYSIS.

MEASURES MAY BE NECESSARY AS DIRECTED 
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TRACK

  TEMPORARY CLEARANCEPERMANENT CLEARANCE  

NOTES:

CLEARANCE REQUIREMENTS FOR NEW CONSTRUCTION OR DESIGN

ENGINEERING & CONSTRUCTION

APPROVAL OF SCRRA DIRECTOR OF

WITHIN THIS ENVELOPE WITHOUT PRIOR

NO OBSTRUCTIONS MAY BE CONSTRUCTED

END OF TIE.

OR INSIDE OF 1.5:1 SLOPE FROM

10’-0" OF CENTERLINE OF TRACK

NO PARALLEL UTILITIES INSIDE

TOP OF RAIL

7.

6.

5.

4.

3.

2.

1.

SHALL BE MEASURED FROM THE HIGH RAIL.

ACROSS THE TOP OF BOTH RAILS AND THE VERTICAL CLEARANCE

CLEARANCES SHALL BE MEASURED PERPENDICULAR TO THE PLANE

IN A CURVE ON SUPERELEVATED TRACK THE HORIZONTAL 

FOR WAYSIDE SIGNALS. 

WIDER CLEARANCES MAY BE REQUIRED TO PROVIDE VISIBILITY

FOR A MAINTENANCE ROAD AND/OR FUTURE ADDITIONAL TRACK(S).

RAIL/HIGHWAY GRADE SEPARATIONS MAY REQUIRE PROVISIONS

PASSENGER PLATFORM CLEARANCES.

SEE SCRRA ES3101, ES3201 AND ES3202 FOR REQUIRED

FOR OVERHEAD WIRES.

SEE SCRRA ES2104 FOR MINIMUM VERTICAL CLEARANCES

AND CONSTRUCTION.

THE PRIOR APPROVAL OF THE SCRRA DIRECTOR OF ENGINEERING

CONFORM TO THOSE SHOWN ON SCRRA ES2102 AND WILL REQUIRE

PROPOSED CLEARANCES LESS THAN THIS DISTANCE SHALL

TRACK FOR CANOPIES, STAIRWAYS AND SUPPORT COLUMNS.

STANDARD PERMANENT CLEARANCE SHALL BE 14’-0" FROM CL OF

DIRECTOR OF ENGINEERING AND CONSTRUCTION.

SHOWN SHALL REQUIRE THE PRIOR APPROVAL OF THE SCRRA

TEMPORARY CONSTRUCTION PROPOSED WITHIN THE DIMENSIONS

CONSTRUCTION WHEREVER PRACTICAL.  ANY PERMANENT OR

ON THIS SHEET SHALL BE USED FOR NEW DESIGN AND

STANDARD PERMANENT AND TEMPORARY CLEARANCES SHOWN

CL

ES2101
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SIGNS

AND

POSTS

SIGNS

AND

POSTS

NOTES: NOTES:

5.

4.

3.

2.

1.

C.

B.

A.

TO STANDARD GUAGE RAILROAD TRACKS TRANSPORTING FREIGHT CARS.

FOR NEW WORK AND RECONSTRUCTION OF EXISTING FACILITIES ADJACENT

(EFFECTIVE FEBRUARY 1, 1948)

(SEE NOTE 3) 

TRACK

TRACK

BE KEPT CLEAR

THIS SPACE MUST

22’-6"

22’-0"

21’-0"

20’-0"

19’-0"

18’-0"

17’-0"

16’-0"

15’-0"

PERFORMING SWITCHING SERVICE ON A SWITCHING LEAD.

OR YARDMEN REQUIRE THEM TO BE ON DECK OF BRIDGE FOR PURPOSE OF COUPLING OR UNCOUPLING CARS IN

EXCEPT AS PROVIDED FOR HANDRAILS ARE NOT PERMITTED ON THROUGH BRIDGES WHERE WORK OF TRAINMEN

MINIMUM CLEARANCES FOR HANDRAILS ON BRIDGES WITH WALKWAYS SHALL BE 8’-6".  DECREASED CLEARANCES,

2) HANDRAILS

1) REFUGE PLATFORMS ON BRIDGES AND TRESTLES NOT PROVIDED WITH WALKWAYS 

DECREASED CLEARANCES SHOWN BELOW ARE FOR: 

CLEARANCE LINE SHOWN BELOW IS FOR PORTIONS OF BLOCK SIGNALS 4’-0" OR LESS ABOVE TOP OF RAIL. 

AND LOCATED BETWEEN TRACKS WHERE NOT PRACTICABLE TO MAINTAIN CLEARANCES OTHERWISE PRESCRIBED. 

CLEARANCE LINE SHOWN BELOW IS FOR SIGNALS OR SWITCH STANDS 3’-0" OR LESS ABOVE TOP OF RAIL

GENERAL ORDER NO 26-D

PUBLIC UTILITIES COMMISSION - STATE OF CALIFORNIA

AS GENERALLY PRESCRIBED BY

CLEARANCE OF STRUCTURES FROM RAILROAD TRACKS

TYPICAL

BUILDING

SLOPE FROM END OF TIE

OR INSIDE OF 1:1.5

CENTERLINE OF TRACK

INSIDE OF 10 FEET OF

NO PARALLEL UTILITIES

TRACK

RECONSTRUCTION OF ORIGINAL PLATFORM.

EXTENDED AT EXISTING CLEARANCES IF SUCH EXTENSION IS NOT IN CONNECTION WITH 

PLATFORMS 4’-0" OR LESS IN HEIGHT WITH MINIMUM CLEARANCE OF 7’-3" MAY BE 

FOR CURVED TRACK SHALL BE 1’-0" GREATER THAN THAT FOR TANGENT TRACK. 

ALL SIDE CLEARANCE DIMENSIONS ARE FOR TANGENT TRACK.  IN GENERAL, SIDE CLEARANCE 

8’-6", BUT CLEARANCE OF 10’-0" IS RECOMMENDED WHERE PRACTICABLE

POSTS, POLES, SIGNS AND SIMILAR FACILITIES MAY HAVE MINIMUM CLEARANCE OF 

STANDARD CLEARANCES SHOWN ON SCRRA ES2101 FOR NEW CONSTRUCTION.

ALL CLEARANCES LISTED ON THIS SHEET ARE MINIMUM REQUIREMENTS.  USE

SEE SCRRA ES2104 FOR MINIMUM VERTICAL CLEARANCES FOR OVERHEAD WIRES.

CL CL

CL

ES2102

- 1 OF 1

NTS

2102
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CLEARANCE ENVELOPE

1

LEGEND FOR CLEARANCE ENVELOPE

1.

2

3

4

5

2.

3.

4.

5.

6.

7.

NOTES:

MAXIMUM COMBINATION DOUBLESTACK CARS (8’-6" WIDE BY 

" HIGH CONTAINERS STACKED TWO HIGH, 1’-2" ATR).2
1

9’-6

ARTICULATED BI-LEVEL AUTO CARRIER CAR.

TRI-LEVEL AUTO CARRIER CAR (CHRYSLER TYPE).

AAR PLATE H CLEARANCE ENVELOPE (FOR DOUBLESTACK CARS

WITHOUT CONTAINERS).

CLEARANCE MARGIN FOR MAXIMUM DOUBLESTACK CONTAINERS,

BI-LEVEL AND TRI-LEVEL CARRIERS. THIS AREA TO BE KEPT

FREE AND CLEAR OF ANY PLATFORMS, TUNNELS, BRIDGE 

OVERHEADS, PASSENGER PLATFORMS, POLES, UTILITY LINES,

WAYSIDE SIGNAL DEVICES, AND ALL OTHER NATURAL OR

MAN-MADE STRUCTURES AND OBJECTS.

1
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R
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2
"
 

A
T

R

1
MARGIN
CLEARANCE

C

FOR UNOBSTRUCTED TRANSPORT OF THIS RAIL EQUIPMENT.

MUST BE IN COMPLIANCE WITH THE CLEARANCE ENVELOPE REQUIREMENTS

PER DEGREE OF CURVE.

HORIZONTAL CLEARANCE DISTANCES SHALL BE INCREASED ON CURVES AT

WHEN TRACK SUPERELEVATION IS SET APPROPRIATELY FOR THE AUTHORIZED

TO THE  PLANE OF THE TOP OF RAIL AND PERPENDICULAR TO THE

TRAIN SPEED,  ALL CLEARANCE MEASUREMENTS ARE TO BE MADE PARALLEL

CENTERLINE OF TRACK.

TO ESTABLISH LEGAL CLEARANCE REQUIREMENTS OR FOR HIGH-WIDE LOAD

CLEARANCES.

DIMENSIONS SHOWN ARE FOR INFORMATION ONLY AND NOT TO BE USED

IN MANY INSTANCES, STATE LAW MAY REQUIRE GREATER CLEARANCE THAN

THE GREATER CLEARANCE SHALL GOVERN.

PROVIDED FOR IN THE COMBINED CLEARANCE ENVELOPE, IN WHICH CASE

PERMISSIVE CLEARANCES FOR LOW PLATFORMS HOWEVER, THESE CLEARANCE 

STANDARDS SHALL GOVERN FOR 8 INCHES OR LOWER PLATFORMS.

CLEARANCE DIMENSION REQUIREMENTS INDICATED EXCEED MOST STATES

THE PRESCRIBED CLEARANCE MARGIN ENVELOPE MAY BE MODIFIED WHEN

ALL NEW CONSTRUCTION, RECONSTRUCTION, ALTERATIONS AND MODIFICATIONS

RATE OF 1.07" ON INSIDE OF CURVES AND 1.05" ON OUTSIDE OF CURVES

APPROVED BY THE DIRECTOR OF ENGINEERING AND CONSTRUCTION.
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OF A CONDUCTOR IN EITHER OF THE ADJOINING SPANS.

CLEARANCES SPECIFIED IN TABLE 1, CASE 1, THROUGH THE BREAKING 

PREVENT REDUCTION TO CLEARANCES LESS THAN 95% OF THE 

FREIGHT CARS, THE INITIAL CLEARANCES SHALL BE SUFFICIENT TO 

INSULATORS AT CROSSINGS OVER RAILROADS WHICH TRANSPORT 

WHERE SUPPLY CONDUCTORS ARE SUPPORTED BY SUSPENSION 4.

BECAUSE OF TEMPERATURE AND LOADING AS SPECIFIED IN RULE 43.

FEET), SHALL IN NO CASE BE REDUCED BELOW THE TABULAR VALUE 

THE CLEARANCE SPECIFIED IN TABLE 1, CASE 1, COLUMN C (22.5 3.

TEMPERATURE AND LOADING AS SPECIFIED IN CPUC G.O. 95 RULE 43.

MORE THAN 10% BELOW THE TABULAR VALUES BECAUSE OF 

TABLE 1, CASES 2 TO 6 INCLUSIVE, SHALL IN NO CASE BE REDUCED 

SPECIFIED IN CPUC G.O. 95 RULE 43.  THE CLEARANCES SPECIFIED IN 

TABULAR VALUES BECAUSE OF TEMPERATURE AND LOADING AS 

AND F, SHALL IN NO CASE BE REDUCED MORE THAN 5% BELOW THE 

THE CLEARANCES SPECIFIED IN TABLE 1, CASE 1, COLUMNS A, B, D, E 2.

60°F AND NO WIND.

BE LESS THAN THOSE SET FORTH IN TABLE 1, AT A TEMPERATURE OF 

AND BUILDINGS, POLES, STRUCTURES, OR OTHER OBJECTS, SHALL NOT 

BETWEEN CONDUCTORS, GUYS, MESSENGERS OR TROLLEY SPAN WIRES 

OR ABOVE WHICH ANY OF THE FORMER PASS; ALSO THE CLEARANCES 

ROADWAYS OR OTHER GENERALLY ACCESSIBLE AREAS ACROSS, ALONG 

OR TROLLEY SPAN WIRES AND TOPS OF RAILS, SURFACES OF 

CLEARANCES BETWEEN OVERHEAD CONDUCTORS, GUYS, MESSENGERS 1.

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011

UserName=> carlosa Date Plotted: 2:19:04 PM10/5/2011 Plot Driver=> S:\Plot Drivers\pdf.plt FileName=> s:\V8EngStds\2000\ES2104.dgn

ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

RAILROAD OPERATED BY OVERHEAD TROLLEYS.

CROSSING OR PARALLELING ABOVE TRACKS OF 

ES2104

- 1 OF 1

NTS

2104

MINIMUM VERTICAL CLEARANCE FOR WIRES

A. CARLOS

XXXXREVISIONXX-XX-XXX

34’

28’

25’

                                

TRACK

  

1

2

3

4

5

6

6A

7

8

9

TRACK

WHETHER ATTACHED OR UNATTACHED.

DISTANCE OF CONDUCTOR FROM CENTER LINE OF POLE, 

25-FT

26-FT

18-FT

18-FT

8-FT

8-FT

2-FT

-

-

- 3-IN

15-IN

3-FT

8-FT

8-FT

10-FT

18-FT

18-FT

26-FT

28-FT 22.5-FT

19-FT

19-FT

19-FT

8-FT

8-FT

3-FT

15-IN

3-IN 3-IN

18-IN

6-FT

8-FT

12-FT

17-FT

25-FT

25-FT

30-FT

34-FT28-FT 34-FT

34-FT34-FT

30-FT 30-FT

30-FT30-FT

25-FT 25-FT

20-FT12-FT

8-FT 20-FT

15-FT6-FT

18-IN
APPLICABLE

NOT

3-IN APPLICABLE

NOT

5 KV

UNDER

WIRES, 

AND SPAN 

FEEDER 

CONTACT, 

TROLLEY 

C

MESSENGERS

GUYS AND 

OVERHEAD 

SPAN WIRES) 

TROLLEY 

THAN 

(OTHER

SPAN WIRES 

A

300 KV

TO UNDER

22.5 KV

CABLES,

& SUPPLY 

CONDUCTORS  

SUPPLY 

E

LINES, AND COMMUNICATIONS CONDUCTORS

SUPPLY LINES UNDER 22.5 KV, SIGNAL 

SPAN WIRES, OVERHEAD GUYS, AND MESSENGERS

ABOVE GROUND IN AREAS ACCESSIBLE TO PEDESTRIANS ONLY.

SUPPORT CONDUCTORS, WHETHER ATTACHED OR UNATTACHED.
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CROSSING ABOVE TRACKS OF RAILROADS WHICH TRANSPORT OR 

CL CL

22.5-FT

NO
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WIRES ABOVE RAILROADS, ROADWAYS, POLES, BUILDINGS, STRUCTURES OR OTHER OBJECTS

TABLE 1: CPUC GENERAL ORDER 95 BASIC MINIMUM ALLOWABLE VERTICAL CLEARANCE OF 

TRAVERSED BY VEHICLES OR AGRICULTURAL EQUIPMENT.

OR ACROSS OTHER AREAS CAPABLE OF BEING 

ABOVE GROUND ALONG ROADWAYS IN RURAL DISTRICTS 

CROSSING ROADWAYS IN RURAL DISTRICTS.

CROSSING OR ALONG ROADWAYS IN URBAN DISTRICTS OR 

*

* * *

* *

*

MINIMUM ALLOWABLE VERTICAL CLEARANCE.
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DISTANCE EQUAL:

ON EACH SIDE OF THE CAR SPOT, WHERE APPLICABLE, A

BEYOND THE POINT OF SWITCH AND ITS CLEAR POINT AND

WALKWAYS AT TURNOUTS AND AT CAR SPOTS WILL EXTEND

SEE SCRRA ES2001 AND ES2002 FOR ROADBED SECTIONS.
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10 MPH TRACK

PAINT TIE (TYP)

PAINT TIE (TYP)

BETWEEN THE MARKED TIE AND THE GRADE CROSSING.

CARS OR OTHER RAIL-BORNE EQUIPMENT MAY OCCUPY ANY PART OF THE TRACK

THE WEB.  DO NOT PAINT THE RAIL HEADS.  WHEN STATIONARY, NO LOCOMOTIVES,

PLATES AND THE GAUGE AND FIELD SIDES OF THE RAILS UP TO THE TOP OF

SAFETY PAINT TO THE ENTIRE SURFACE OF THE TIE AS WELL AS THE TIE

SELECT THE NEXT TIE BEYOND THE CLEARANCE POINT.  APPLY WHITE FEDERAL

MEASURED ALONG TRACK CL.

GRADE CROSSINGS LESS THAN 550 FT APART AS

NO MARKINGS ARE REQUIRED BETWEEN MULTIPLE

MAXIMUM AUTHORIZED SPEED GREATER THAN 10 MPH.

MEASURED PERPENDICULAR FROM THE CL OF ANOTHER TRACK WITH

SPEED OF 10 MPH OR LESS UNLESS ITS CL IS LESS THAN 250 FT

NO MARKINGS ARE REQUIRED ON TRACK WITH MAXIMUM AUTHORIZED

250’ (TYP)

250’ OR GREATER

LESS THAN 550’ (TYP)250’ (TYP)

250’ (TYP)
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8’-4"
THAN
LESS

8’-4"
THAN
LESS

13’-6" CLEARANCE POINT 13’-6" CLEARANCE POINT

13’-6" CLEARANCE POINT

NO RIDE ZONE SIGN

CLEARANCE POINT

PAINT TIE

NO RIDE ZONE SIGN

PAINT TIE
OF PARENT TRACK
CLEARANCE POINT

13’-6" CLEARANCE POINT

13’-6" CLEARANCE POINT

13’-6" CLEARANCE POINT
13’-6" CLEARANCE POINT

CASE 2  PARALLEL TRACKS - TANGENT OR CURVED

TO THE CL OF THE PARENT TRACK.

FIELD SIDES OF THE TWO CLOSEST RAILHEADS IS 8’-4" MEASURED PERPENDICULAR

TRACK, THE 13’-6" CLEARANCE POINT SHALL BE WHERE THE DISTANCE BETWEEN THE

WHERE A TRACK TURNS OUT AND CONTINUES TO DIVERGE FROM THE PARENT

CASE 1   DIVERGING TRACKS

(BASED ON 13’-6" CLEARANCE POINT)

FOR SIDE AND SECONDARY TRACKS

INSTRUCTIONS FOR MARKING NO RIDE ZONE

THE RAILS UP TO THE TOP OF THE WEB.  DO NOT PAINT THE RAIL HEADS.

TIES AS WELL AS THE TIE PLATES AND THE GAUGE AND FIELD SIDES OF

CASE 1 OR 2.  APPLY WHITE PAINT TO THE ENTIRE TOP SURFACE OF THE

SELECT THE NEXT TIES BEYOND THE NO RIDE POINT AS DETERMINED BY

FIGURE 2B

FIGURE 2D
FIGURE 2C

FIGURE 2A

FIGURE 1C

FIGURE 1BFIGURE 1A

PARENT TRACK PARENT TRACK

SELECTING AND MARKING NO RIDE ZONE

KCART TNERAP

KCART TNERAP

KCART TNERAP
KCART TNERAP

BECOME PARALLEL.  SEE FIGURES 2B AND 2D.

ARE LESS THAN 8’-4" APART, THE CLEARANCE POINT SHALL BE WHERE THE TRACKS

WHERE TRACKS ARE PARALLEL, BUT THE FIELD SIDES OF THE TWO CLOSEST RAILS

TO THE CL OF THE PARENT TRACK.  SEE FIGURES 2A AND 2C.

SIDES OF THE TWO CLOSEST RAILHEADS IS 8’-4" MEASURED PERPENDICULAR

THE 13’-6" CLEARANCE POINT SHALL BE WHERE THE DISTANCE BETWEEN THE FIELD

WHERE A TRACK TURNS OUT AND BECOMES PARALLEL TO THE PARENT TRACK,

ES2107
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20 FT

THAN

MORE

20 FT

UP TO

YARD SWITCH STAND:  USE 22E OR 36E STAND, 5’-0" ROD, 15’-0" HEADBLOCK TIES

MAINLINE SWITCH STAND:  USE 112E OR 36EH STAND, 7’-0" ROD, 17’-0" HEADBLOCK TIES

20 FT

UP TO

(INSIDE PLACEMENT)

TRACKS 13 FT TO 20 FT ON CENTER

3’-4"

3’-4" 14’-0"

14’-0"

NO CLEARANCE RESTRICTIONS

TYPICAL ALIGNMENT WITH

SWITCH HANDLE

22E, 36E WITH
YARD

MAIN LINE
SWITCH HANDLE

36E WITH

STANDS

SWITCH

LENGTH

ROD

TIE LENGTH

HEADBLOCK

STANDS

SWITCH

LENGTH

ROD

TIE LENGTH

HEADBLOCK

17’-0"7’-0"

15’-0"5’-0"

112E, 36EH

YARD

MAIN LINE

15’-0"

17’-0"

TIE LENGTH

HEADBLOCK

LENGTH

ROD

7’-0"

5’-0"

112E, 36EH

STANDS

SWITCH

MAIN LINE

YARD

NOTES:

2.

1.

(OUTSIDE PLACEMENT)

TRACKS 13 FT TO 20 FT ON CENTER

(INSIDE PLACEMENT)

TRACKS MORE THAN 20 FT ON CENTER

22E, 36E 22E, 36E

MAKE OUTSIDE PLACEMENT IMPRACTICAL.

PLACEMENT SHALL BE USED ONLY WHERE FIELD CONDITIONS

PLACEMENT OF SWITCH STANDS IS PREFERRED.  INSIDE

WHERE TRACKS ARE 20 FT OR LESS ON CENTER, OUTSIDE

  D. FIRMLY ATTACHED TO THE HEADBLOCK TIES.

    WHEN THE SWITCH IS LINED FOR THE MAIN TRACK.

  C. POSITIONED WITH THE HANDLE POINTING TOWARD THE FROG

    OR TARGET IN ITS MOST RESTRICTIVE POSITION.

    FROM THE CENTER OF ANY TRACK TO ANY PART OF THE STAND

  B. NO LESS THAN 8’-6" (HIGH STANDS) OR 6’-0" (LOW STANDS)

    OF THE SWITCH WHEN LINED FOR THE MAIN TRACK.

  A. WHERE SPACE PERMITS, MOUNTED ON THE CLOSED POINT SIDE

SWITCH STANDS SHALL BE:

ES2108
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SWITCH STAND PLACEMENT
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CLEAR P
OIN

T CLEAR POINT

7 CAR SPOT

CLEAR POINT

CLEAR POINT

PASSING TRACK

MAIN LINE

LEGEND

MIN

WALKWAY (STANDARD 1 & 2)

NOTE:

TYPE 5

BALLAST
TYPE 5

BALLAST

WALKWAY (STANDARD 3)

WALKWAY (STANDARD 4 & 5)

BALLAST  TYPE 4A

BALLAST  TYPE 5

BALLAST  TYPE #4A

STANDARD 4

WALKWAY
STANDARD 5

WALKWAY

STANDARD NO 5

STANDARD NO 4

STANDARD NO 3

STANDARD 2

WALKWAY 

STANDARD 1

WALKWAY

STANDARD NO 2

SWITCH MACHINE

CONTROLLED BY

SWITCH 

HAND THROW

SWITCH MACHINE

CONTROLLED BY

SWITCH MACHINE

CONTROLLED BY

SWITCH 

HAND THROW

YARD, LAYOVER AREA, OR INDUSTRY TRACK

TRACK AREA

LAYOVER 

MIN

            THAN MAIN LINE TRACK WALKWAY STANDARD 4 OR 5 WILL BE REQUIRED.

          F. TRACKS FREQUENTLY USED BY ENGINEERS AND CONDUCTOR TO GET ON AND OFF THE TRAINS FOR MAIN LINE USE WALKWAY STANDARD 3 ON OTHER 

          E. FOR YARD OR LAYOVER TRACK AREAS INCLUDING ALL INTERIOR TURNOUTS WALKWAY STANDARD 4 OR WALKWAY STANDARD 5 WILL BE REQUIRED.

          D. FOR MAIN TRACK CONTROLLED WITH A SWITCH MACHINE BUT ACCESSING A YARD OR LAYOVER TRACK WALKWAY STANDARD 3 WILL BE REQUIRED.

            MANUALLY CONTROLLED INDUSTRY TRACKS.

          C. FOR MAIN TRACK TURNOUTS WITH HAND THROW OR MANUAL CONTROL ONLY, WALKWAY STANDARD 3 WILL BE REQUIRED, THIS INCLUDES ALL 

          B. FOR MAIN TRACK TURNOUTS CONTROLLED WITH A SWITCH MACHINE WALKWAYS STANDARD 2 WILL BE REQUIRED.

            CENTERS WALKWAYS ARE REQUIRED ON OUTSIDE SHOULDERS ONLY.

          A. FOR MAIN TRACK, WALKWAY STANDARD 1 WILL BE REQUIRED ON ALL SCRRA MAIN TRACK, FOR MULTIPLE MAIN TRACKS WITH LESS THAN 20 FOOT 

5. WALKWAY STANDARD REQUIREMENTS FOR NEW CONSTRUCTION:

 

  WILL BE CONSIDERED.

4. NO REQUESTS FOR DESIGN EXCEPTION INDICATING LESS THAN THE REQUIREMENTS OF CALIFORNIA PUBLIC UTILITIES COMMISSION GENERAL ORDERS 26D AND 118 

 

3. DIMENSIONS FOR TURNOUT WALKWAYS ARE DEPICTED AND DETAILED ON ES2105.

 

  IS YARD BALLAST AND MAXIMIZED FOR WALKWAY BENEFITS.

2. BALLAST TYPE #4A AND TYPE #5 GRADATIONS ARE DEPICTED ON SCRRA STANDARD ES2007-02. TYPE 4A BALLAST IS REQUIRED FOR MAIN LINE OPERATIONS, TYPE 5 

 

  FOR EMBANKMENT AND WALKWAYS REQUIRED FOR NEW CONSTRUCTION.

1. THE WALKWAY DIMENSIONS SHOWN ABOVE REFLECT PUC MINIMUM REQUIREMENTS, PLEASE SEE SCRRA STANDARDS ES2001 AND ES2002 FOR DIMENSION GUIDELINES 

STANDARD NO 1 

SPOT

2 CAR

SPOT

2 CAR

SPOT

3 CAR

SPOT

2 CAR

SPOT

2 CAR

SPOT

2 CAR

SPOT

1 CAR

SPOT

1 CAR

SPOT
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DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011

ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

STANDARD VERTICAL CURVES (AREMA SECTION 3.6)

EXAMPLE CALCULATION FOR FREIGHT OPERATIONS

EXAMPLE CALCULATION FOR PASSENGER OPERATIONS

SUMMIT CURVES

SAG CURVES

ABBREVIATIONS

15.

14.

13.

12.

11.

10.

9.

8.

7.

6.

5.

4.

3.

2.

1.

VERTICAL CURVEVC

POINT OF VERTICAL TANGENCYPVT

POINT OF VERTICAL INTERSECTIONPVI

POINT OF VERTICAL CURVATUREPVC

LENGTH OF VERTICAL CURVELVC

DEPARTING GRADEG2

APPROACHING GRADEG1

0.10 FEET/SEC/SEC

LVC= (0.01) x (50MPH) x 2.15 = 537.50 FEET SAY 540 FEET

A

LVC= D x V x K = MINIMUM LENGTH OF VERTICAL CURVE IN FEET

V=50 MPH DESIGN SPEED 

K=2.15 CONVERSION FACTOR TO GIVE LVC IN FEET 

D=ABSOLUTE VALUE OF ((+0.005)-(-0.005))=0.01 

A=0.10 FEET/SEC/SEC VERTICAL ACCELERATION (FREIGHT) 

CREST CURVE WITH +0.50% APPROACHING GRADE MEETING A -0.50% DEPARTING GRADE.  MAXIMUM DESIGN SPEED IS 50 MPH. 

  0.60 FEET/SEC/SEC

LVC= (0.01) x (75MPH) x 2.15 = 201.56 FEET SAY 205 FEET

A

LVC= D x V x K = MINIMUM LENGTH OF VERTICAL CURVE IN FEET

V=75 MPH DESIGN SPEED 

K=2.15 CONVERSION FACTOR TO GIVE LVC IN FEET 

D=ABSOLUTE VALUE OF ((+0.005)-(-0.005))=0.01 

A=0.60 FEET/SEC/SEC VERTICAL ACCELERATION (PASSENGER) 

CREST CURVE WITH +0.50% APPROACHING GRADE MEETING A -0.50% DEPARTING GRADE.  MAXIMUM DESIGN SPEED IS 75 MPH. 

2

2

2

2

2

2

PVC
G1

PVI

G2
PVT

PVC

G1

PVI G2
PVT

PVT
G2PVI

G1

PVC

PVI
G2

PVT
G1

PVC

VERTICAL CURVES WITHIN 100 FEET OF A STATION PLATFORM SHALL BE AVOIDED.

VERTICAL PROFILE SUCH AS EXISTING OR FUTURE BRIDGES, TURNOUTS OR STATION PLATFORMS.

CHANGE, DESIGN SPEED, BEGINNING AND ENDS, AND LENGTH OF EACH VERTICAL CURVE, AND MUST SHOW CONSTRAINTS TO 

PLANS FOR NEW CONSTRUCTION, REHABILITATION, AND TEMPORARY TRACK SHALL CLEARLY SHOW THE PERCENT GRADE 

SPEED RESTRICTIONS DUE TO SIGNAL/STOPPING DISTANCE WILL NOT BE CONSIDERED.

MAXIMUM PASSENGER SPEED AT EACH LOCATION.

IN EFFECT.  DESIGNERS SHALL CONSULT WITH THE SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION FOR THE FUTURE 

EXPECTED ON A GIVEN SUBDIVISION.  FUTURE MAXIMUM SPEEDS FOR PASSENGER TRAINS MAY EXCEED SPEEDS CURRENTLY

VERTICAL CURVES SHALL BE DESIGNED USING THE FUTURE MAXIMUM DESIGN SPEED FOR PASSENGER AND FREIGHT TRAINS

CONSISTENT WITH ENGINEERING ECONOMY AND SITE CONSTRAINTS.

THE GOAL OF DESIGN OF THE VERTICAL ALIGNMENT IS TO REDUCE THE NUMBER OF VERTICAL CURVES, 

LENGTH OF VERTICAL CURVES IN YARD TRACKS SHALL BE 30 FT.

THE DESIRABLE LENGTH OF VERTICAL CURVES IN YARD TRACKS SHALL BE NOT LESS THAN 100 FT.  THE MINIMUM 

TURNOUTS SHALL NOT BE PLACED WITHIN THE LIMITS OF ANY VERTICAL CURVE.

(V=DESIGN SPEED IN MPH.)

THE MINIMUM DISTANCE BETWEEN VERTICAL CURVES SHALL BE 3V OR 100 FT, WHICHEVER IS GREATER.  

MINIMUM LVC’S USING THE APPLICABLE VALUES OF "A" AND "V" AND SELECT THE LONGEST VALUE YIELDED.

WHEN DESIGNING VERTICAL CURVES ON MIXED USE FREIGHT AND PASSENGER OPERATIONS, THE DESIGNER SHALL CALCULATE 

A=0.60 FEET/SEC/SEC PASSENGER SPEED 

A=0.30 FEET/SEC/SEC FREIGHT SPEED 

TON TRAINS OR 8 MILLION GROSS TONS ANNUAL FREIGHT TRAFFIC 

MIXED PASSENGER WITH FREIGHT TRAFFIC NOT EXCEEDING 4000 

 

A=0.60 FEET/SEC/SEC 

PASSENGER OPERATIONS: 

 

A=0.10 FEET/SEC/SEC 

FREIGHT OPERATIONS: 

WITH EACH CRITERIA WILL GOVERN.

SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION.  THE LONGEST VERTICAL CURVE COMPUTED BY THESE METHODS

SAME FOR BOTH SAGS AND SUMMITS.  DEVIATIONS FROM THESE ACCELERATION CRITERIA MAY BE AUTHORIZED BY THE

THE RECOMMENDED VERTICAL ACCELERATION (A) SHALL BE SELECTED BASED ON THE TYPE OF OPERATIONS AND IS THE

LESS THAN 100 FT SHALL BE ROUNDED UP TO AT LEAST 100 FT.

ON TRACKS WITH DESIGN SPEEDS GREATER THAN OR EQUAL TO 25 MPH, ANY CALCULATED MINIMUM LVC OF

IT IS RECOMMENDED PRACTICE TO ROUND THE CALCULATED MINIMUM LVC UP TO A CONVENIENT WHOLE NUMBER.

V = DESIGN SPEED IN MILES PER HOUR 

K = 2.15 CONVERSION FACTOR TO GIVE LVC IN FEET 

D = ABSOLUTE VALUE OF THE DIFFERENCE IN RATES OF GRADES EXPRESSED AS A DECIMAL 

A = VERTICAL ACCELERATION IN FEET/SEC/SEC (FT/SEC ) WHERE:

 

A

LVC = D x V x K

THE MINIMUM LENGTH OF VERTICAL CURVES FOR BOTH SAGS AND SUMMITS IS DETERMINED BY THE FOLLOWING FORMULA:

VERTICAL CURVES SHALL BE PARABOLIC.

DOWNWARD SHALL BE DENOTED AS A SUMMIT (SEE DIAGRAMS BELOW).

A VERTICAL CURVE WHICH IS CONCAVE UPWARD SHALL BE DENOTED AS A SAG.  A VERTICAL CURVE WHICH IS CONCAVE

VERTICAL CURVES SHALL BE DESIGNED LONG ENOUGH TO MATCH THE HIGHEST SPEEDS CONTEMPLATED FOR THE LINES.

RESULT OF TRAIN ACTION.  PROPERLY DESIGNED VERTICAL CURVES WILL PROVIDE FOR PASSENGER COMFORT.  

COUPLER AND DIAPHRAGM BINDING AND ELIMINATE THE DANGER OF BREAKING THE TRAIN IN TWO AS A DIRECT 

THE PURPOSE OF VERTICAL CURVES IS TO EASE THE CHANGE OF THE GRADIENTS IN ORDER TO REDUCE 

THE SPEED OF THE TRAIN.

THE LENGTH OF VERTICAL CURVES IS DETERMINED BY CHANGES IN GRADIENT, VERTICAL ACCELERATION AND 

VERTICAL CURVES AS CALCULATED IN ITEM 6 BELOW SHALL BE USED TO CONNECT ALL CHANGES IN GRADIENTS.

ES2201
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NOTES:

4.

3.

2.

1.

I
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2
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2R TAN
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LS Dc
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200
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X 100
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2
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3

LS

2
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ABBREVIATIONS AND SYMBOLS

WITH SPIRAL TRANSITIONS

CIRCULAR CURVE

FIGURE A

SIMPLE CIRCULAR CURVE

FIGURE B

SPIRAL TRANSITION CURVE

FIGURE C

KEY FORMULAE

STATI
O

NI
NG

IN
CREASI

NG

SPI

TS

SC

PI

SPI

ST

CS

LC

Es

I

S
T
A
T
IO

N
IN

G

IN
C
R
E
A
S
IN

G

PI

PT
LC

R

R

PC

OFFSETTED PC

TS

LS

SPI

ST

SC

R

p

SUPERELEVATIONS ARE IN INCHES AND SPEEDS ARE IN MILES PER HOUR (MPH).

ALL ANGLES ARE IN DEGREES, DISTANCES AND LENGTHS ARE IN FEET, EXCEPT 

AND SUBMITTED TO SCRRA FOR REVIEW, COMMENT AND APPROVAL FOR ALL CURVES. 

THE TRACK GEOMETRY DATA TABLE, SHOWN IN ES2202-2, SHALL BE COMPLETED 

WITH DESIGN DATA, CALCULATIONS AND OTHER PERTINENT INFORMATION. 

SPIRAL TRANSITION CURVES.  THE REQUEST SHALL BE FULLY DOCUMENTED

SHALL BE OBTAINED IF ANY DIFFERENT METHOD OR PARAMETERS ARE UTILIZED FOR 

SPIRALS ARE DEFINED BY THE CLOTHOID DEFINITION.  AUTHORIZATION FROM SCRRA 

SUBTENDED BY A CHORD OF 100 FEET) OF CURVATURE AND SPECIFIED BY DEGREE. 

CIRCULAR CURVES ARE DEFINED BY THE CHORD DEFINITION (CENTRAL ANGLE 

s

TANGENT OFFSET TO THE SCY

TANGENT DISTANCE FROM TS TO SCX

SPIRAL ANGLE

TOTAL TANGENT DISTANCE OF A SPIRALED CURVETs

TANGENT TO SPIRALTS

TANGENT LENGTH OF CIRCULAR CURVET

SHORT TANGENT (DISTANCE FROM SPI   TO SC)ST

SPIRAL TO TANGENTST

SPIRAL TO SPIRALSS

POINT OF INTERSECTION BETWEEN TS AND SCSPI

SPIRAL TO CURVESC

LENGTH OF SPIRAL (LS) IN 100 FT STATIONSS

RADIUSR

POINT OF TANGENCYPT

POINT OF REVERSE CURVATUREPRC

POINT OF INTERSECTIONPI

POINT OF COMPOUND CURVATUREPCC

POINT OF CURVATUREPC

ORDINATE OF THE OFFSETTED PCp

LONG TANGENT (DISTANCE FROM THE TS TO THE SPI)LT

LENGTH OF SPIRALLS

LONG CHORDLC

CHORDED LENGTH OF CIRCULAR CURVEL

TANGENT DISTANCE FROM THE TS TO THE OFFSETTED PCk

INCREASE IN DEGREES OF CURVATURE PER 100 FT STATIONS ALONG SPIRALK

TOTAL INTERSECTION ANGLE (DEFLECTION ANGLE AT THE PI)

UNBALANCED ELEVATION (CANT DEFICIENCY)Eu

EXTERNAL DISTANCE FROM PI  TO CIRCULAR CURVEEs

ACTUAL ELEVATIONEa

EQUILIBRIUM ELEVATION (Ea + Eu)E

DEGREE OF CURVATURE (CHORD DEFINITION)Dc

CENTRAL ANGLE OF CIRCULAR CURVE

CURVE TO SPIRALCS

COMPOUND CURVECC

0.1454 S

2

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011

ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

ES2202-01

- 1 OF 2

NTS

2202

HORIZONTAL CURVE GEOMETRY

A. CARLOS

XXXXREVISIONXX-XX-XXX



DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011

ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

NOTES:

TRACK GEOMETRY DATA TABLE

STATIONING DATA INPUT DATA CURVE DATA SPIRAL DATA

FEET

TsST

FEETFEET

LTp

FEETFEET

kY

FEETFEET

XOs

FEETFEET

TL

FEETDEGREES

R

FEETDEGREES

I

FEET

LSV (FRT)

MPH

V (PAS)

MPHINCHES

EuEa

INCHESDEGREES

Dc
EASTINGNORTHINGSTATIONDISTANCEBEARINGDESC

M1

C33

M2

M3

M4

POE

PT

PI

PCC

PI

PC

PT

PI

PC

ST

CS

PI

SC

CS

PI

SC

TS

PS

PITO

ST

CS

PI

SC

TS

POB
X X

X X

X X

X X

X X

X X

X X
X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

TURNOUT

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

XXXXX XXX

XXXXX XXX

XXXXX XXX

XXXXX

XXXXX

XXXXX

XXXXX

XXXXX

X

X

X

XXX

XXX

XXX

XXX

XXXX

XXXXX XXX

XXXXX XXX

XXXXX XXX

SIMPLE CIRCULAR CURVE

X

X

X

X

XX

X

X

X

X

X

TURNOUT NO

CURVE OR

TRANSITIONS

WITH SPIRAL

CIRCULAR CURVE

SPIRAL TRANSITIONS

CURVE WITH

COMPOUND CIRCULAR

COMPOUND CIRCULAR CURVE

5.

4.

3.

2.

1.

PROPOSED SUBSTANDARD CURVE, SUBMIT TO SCRRA A WRITTEN REQUEST AND JUSTIFICATION FOR A DESIGN WAIVER.

AND ES2204, THE DESIGNER SHALL CLEARLY INDICATE IT ON THE GEOMETRY TABLE.  THE DESIGNER SHALL, FOR EACH

IN THE EVENT A DESIGNER MUST PROPOSED A CURVE THAT DOES NOT MEET DESIGN REQUIREMENTS PER SCRRA ES2203

COLUMN "V (FRT)" WILL REMAIN BLANK.

FOR FREIGHT-ONLY OPERATIONS, COLUMN "V (PAS)" WILL REMAIN BLANK.  FOR PASSENGER-ONLY OPERATIONS,

CURVE CAN HAVE AN INFINITE NUMBER OF CIRCULAR ARCS.

IN PRACTICE, COMPOUND CURVES WITH MORE THAN TWO CIRCULAR ARCS ARE RARE.  IN THEORY, A COMPOUND

CELLS MARKED WITH AN "X" WILL NORMALLY CONTAIN DATA.

REVIEW, COMMENT, AND APPROVAL.  EACH PROPOSED OR REALIGNED TRACK SHALL REQUIRE A SEPARATE TABLE.

TRACK GEOMETRY DATA TABLES SHALL BE COMPLETED AND INCLUDED WITH DESIGN DRAWINGS SUBMITTED TO SCRRA FOR 

ES2202-02

- 2 OF 2

NTS

2202

TRACK GEOMETRY DATA TABLE

A. CARLOS

XXXXREVISIONXX-XX-XXX



DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011

UserName=> carlosa Date Plotted: 2:19:08 PM10/5/2011 Plot Driver=> S:\Plot Drivers\pdf.plt FileName=> s:\V8EngStds\2000\ES2203.dgn

ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

GENERAL CURVE DESIGN PROCEDURE CURVE DESIGN PROCEDURE (CONT)

2.

1.

SAMPLE CURVE DESIGN PROBLEM

3.

2.

1.

13.

12.

11.

10.

9.

8.

7.

6.

5.

4.

3.

2.

1.

LESS THAN PASSENGER TRAIN SPEEDS.  OPERATION OF FREIGHT TRAINS AT

SPACING, FREIGHT TRAIN SPEEDS MAY BE SET WHICH ARE SUBSTANTIALLY 

LESS THAN 2 MILES IN LENGTH.  DUE TO BRAKING DISTANCES AND SIGNAL 

FREIGHT TRAINS GENERALLY CANNOT UTILIZE HIGHER SPEEDS THAT ARE

SPEEDS FOR FREIGHT TRAINS SHOULD BE AS UNIFORM AS PRACTICABLE.  

ACCOMODATE SUPERELEVATION FOR THE PROPOSED MAXIMUM SPEED.

PROFILE SHOULD BE CONSIDERED TO BE CHANGED IF PRACTICAL TO 

SUPERELEVATION AND THEREFORE THE CURVE SPEED.  THE STREET 

CONSIDERATION OF THE STREET PROFILE, WHICH MAY CONSTRAIN THE 

SUPERELEVATION THROUGH GRADE CROSSINGS WILL BE DESIGNED WITH 

AND CONSTRUCTION.

WITHOUT PRIOR APPROVAL OF THE SCRRA DIRECTOR OF ENGINEERING 

ACTUAL ELEVATION GREATER THAN 5 INCHES IS NOT PERMITTED 

SPIRAL IS NOT REQUIRED WHERE THE SPIRAL OFFSET IS LESS THAN 0.25".

DIFFERENCE OF THE COMPOUND CURVE’S SUPERELEVATIONS.  A COMPOUND

THE SPIRAL LENGTH WILL BE DESIGNED TO ACCOMMODATE THE 

LENGTH WILL BE REQUIRED AT THE POINT OF COMPOUND CURVATURE.  

SUPERELEVATION DIFFERS IN EACH CURVE, A SPIRAL OF APPROPRIATE 

SPIRAL OF AT LEAST 31 FEET.  IN COMPOUND CURVES WHERE 

CONSTRUCTION.  ALL COMPOUND CURVES WILL BE SEPARATED WITH A 

UNLESS AUTHORIZED BY THE SCRRA DIRECTOR OF ENGINEERING AND 

SPEED AND SUPERELEVATION WILL BE CONSISTENT THROUGH CURVES 

SIGNS FOR REDUCTION AND INCREASE OF SPEED IN THE SAME DIRECTION.

SPEED SIGNS PER SCRRA ES5213, SUCH THAT THERE IS NO OVERLAP BETWEEN 

SPEEDS SHOULD BE ESTABLISHED IN CONSIDERATION OF PLACEMENT OF 

AND COMMUNICATIONS.

OF ENGINEERING AND CONSTRUCTION AND THE SCRRA MANAGER OF SIGNAL 

ALL DESIGN SPEEDS MUST BE APPROVED BY BOTH THE SCRRA DIRECTOR 

THERE IS LESS THAN 1 INCH OF SUPERELEVATION IN BOTH CURVES.

REVERSING TANGENTS MAY BE REDUCED TO HALF OF THE ABOVE WHERE 

THE SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION.

MINIMUM LENGTH OF 150’ (3 TIMES 50). EXCEPTIONS WILL REQUIRE THE APPROVAL OF

EXAMPLE, A DESIGN SPEED OF 50 MPH WILL REQUIRE A REVERSING TANGENT WITH A

TO 3 TIMES THE MAXIMUM DESIGN SPEED AS STATED IN MILES PER HOUR. FOR

SHALL BE SEPARATED BY A REVERSING TANGENT WITH A MINUMUM LENGTH EQUAL

FOR DESIGN SPEEDS GREATER THAN 35 MPH, CURVES IN OPPOSITE DIRECTIONS

SHALL BE SEPARATED BY A REVERSING TANGENT WITH A MINIMUM LENGTH OF 100’.

FOR MAXIMUM DESIGN SPEEDS UP TO 35 MPH, CURVES IN OPPOSITE DIRECTIONS

TRAIN SPEED AND ALTERATION TO THE TRACK CHARACTERISTICS.

TABLES P3.5, F2.0, P3.5M AND F2.0M MUST BE CORRECTED THROUGH REDUCTION OF

EXISTING TRACK GEOMETRY.  CURVES WHICH DO NOT MEET THE STANDARDS OF 

AND ANTELOPE VALLEY SUBDIVISIONS AND ONLY AT LOCATIONS CONSTRAINED BY 

LENGTH SPIRALS.  TABLES WITH SUFFIX "M" ARE TO BE USED ONLY ON THE VENTURA 

ALL NEW WORK SHOULD USE TABLES P3.5 AND F2.0 TO SPECIFY STANDARD 

THE MAXIMUM SPEED FOR FREIGHT TRAINS IS 60 MILES PER HOUR.

LESS THAN THE FUTURE MAXIMUM DESIGN SPEED.

FUTURE MAXIMUM DESIGN SPEED EVEN IF THE ACTUAL DESIGN OPERATING SPEED IS

LENGTH DESIGN SHALL BE SUFFICIENT TO ALLOW SUPERELEVATION RUNOFF FOR THE

CONSTRUCTION FOR THE FUTURE PASSENGER SPEED AT EACH LOCATION.  THE SPIRAL

DESIGNERS WILL CONSULT WITH THE SCRRA DIRECTOR OF ENGINEERING AND 

TO PROVIDE FOR PROPOSED SUPERELEVATION RUNOFF FOR NEW CONSTRUCTION.

IN EFFECT.  THIS MAY RESULT IN SPIRAL LENGTHS THAT ARE LONGER THAN REQUIRED 

FUTURE MAXIMUM SPEEDS FOR PASSENGER TRAINS MAY EXCEED SPEEDS CURRENTLY 

SPEED FOR PASSENGER AND FREIGHT TRAINS EXPECTED ON A GIVEN SUBDIVISION.  

HORIZONTAL CURVES SHALL BE DESIGNED USING THE FUTURE MAXIMUM DESIGN 

FREIGHT TRAIN OPERATION AND MAINTENANCE ENVIRONMENT.

PERFORMANCE AND TO HAVE THE RESULTING DESIGN PROVIDE AN ACCEPTABLE 

WITH GOOD TRAIN HANDLING, SIGNAL SPACING AND PRACTICAL LIMITS OF EQUIPMENT 

THE GOAL IS TO OBTAIN THE MAXIMUM SPEED FOR PASSENGER TRAINS CONSISTENT

THE STANDARDS OF SPIRAL LENGTH AND SUPERELEVATION FOR THE SPEED CHOSEN.  

A SERIES OF TRIAL SOLUTIONS IS USUALLY NECESSARY.  EVERY CURVE MUST MEET 

THE DESIGN SPEEDS FOR FREIGHT AND PASSENGER TRAINS MUST BE DEVELOPED.  

IN ORDER TO SELECT THE SUPERELEVATION AND SPIRAL LENGTHS FOR CURVES, 

REFER TO AREMA CHAPTER 5.3 FOR A COMPLETE DISCUSSION OF CURVE DESIGN.

20.

19.

18.

17.

16.

15.

14.

(CURVE DESIGN PROCEDURE NO. 13).

60 MPH IFTHIS SPEED CAN BE SUSTAINED FOR AT LEAST 2 MILES 

CAN CONTINUE TO OPERATE AT 50 MPH OR MAY BE INCREASED TO 

PASSENGER REQUIREMENTS GOVERN IN THIS SITUATION.  FREIGHT 

AND THE SPIRALS WILL NEED TO BE 300 FEET BECAUSE THE 

THE CURVE WILL NEED TO HAVE 3.50 INCHES OF SUPERELEVATION 

 

FOR 50 MPH: Ea = 1.50" AND Ls = 100’ 

FOR 60 MPH: Ea = 3.25" AND Ls = 240’ 

FOR 65 MPH: Ea = 4.00" AND Ls = 320’ 

 

FREIGHT OPERATIONS, TABLE F2.0.

2°-0’-0" CURVE IN THE STANDARD SPIRAL LENGTH TABLE FOR

NOW CHECK CURVE FREIGHT SPEED AND ACTUAL ELEVATION FOR A 

 

Ea = 3.50", Ls = 300’  

TABLE P3.5.

STANDARD SPIRAL LENGTH TABLE FOR PASSENGER OPERATIONS,

LOOK UP THE Ea AND Ls FOR A 2°-0’-0" CURVE AT 70 MPH IN THE

 

PASSENGER AND FREIGHT BE ABLE TO MAINTAIN THEIR CURRENT SPEEDS?

WHAT SUPERELEVATION AND SPIRAL LENGTHS DO YOU USE?  WILL

FREIGHT AT 50 MPH.  A 2°-0’-0" HORIZONTAL CURVE HAS BEEN PROPOSED.

A CURRENT RAIL LINE OPERATES PASSENGER SERVICE AT 70 MPH AND 

RUNOFF OF SUPERELEVATION ON TANGENT TRACK IS NOT PERMITTED.

THE FIELD MARKING WILL BE UPDATED.

THE NEW DATA SHOULD BE ENTERED ONTO THE TRACK CHARTS AND 

WHEN THE CURVE CHARACTERISTICS ARE CHANGED AND APPROVED, 

      AREMA CRITERIA

     -CLOTHOID SPIRAL GENERATED UNDER CADD DESIGN, WHICH MEETS 

     -AREMA CHAPTER 5.3.1.2

     -TEN CHORD SPIRAL

THE HORIZONTAL ALIGNMENT OF SPIRAL CURVES MAY BE DESIGNED BY:

BECOME EXCEPTIONS TO THE FRA STANDARDS.

MAINTENANCE PERSONNEL PREVENT ANY IRREGULARITIES WHICH COULD 

IN PRACTICE, DESIGNERS SET THE OVERALL PARAMETERS AND 

CURVES MUST ALSO COMPLY WITH ALL PARTS OF 213.5 THRU 213.63.  

THE OVERALL PARAMETERS OF SUPERELEVATION AND SPIRAL LENGTH, 

STANDARDS PART 49CFR213.57.  IN ADDITION TO COMPLYING WITH 

THESE DESIGN STANDARDS DO NOT REPLACE FRA TRACK SAFETY 

AND FRA STANDARDS.

PRACTICABLE PASSENGER TRAIN OPERATION CONSISTENT WITH SCRRA

SET ACTUAL ELEVATION AND SPIRAL LENGTHS FOR FASTEST   -

ASSURE MAXIMUM FREIGHT TRAIN SPEED IS 60 MPH.   -

FOR AT LEAST TWO (2) MILES.

ASSURE UNIFORM FREIGHT TRAIN SPEED THAT CAN BE SUSTAINED   -

HIGHEST PASSENGER AND FREIGHT TRAIN SPEEDS.

ASSURE ACTUAL ELEVATIONS AND STANDARD SPIRAL LENGTHS FOR   -

ASSURE ADEQUATE REVERSING TANGENTS AND SPIRAL LENGTHS.   -

CONSULTATION WITH SCRRA.

PASSENGER AND FREIGHT TRAINS ON A GIVEN SUBDIVISION AFTER

SET MAXIMUM DESIGN SPEED AND DEGREE OF CURVATURE FOR   -

THE PRIORITIES FOR DESIGNERS ARE:

THESE LIMITS.

COMBINATION OF FREIGHT SPEED AND CURVE SUPERELEVATION OUTSIDE

DIRECTOR OF ENGINEERING AND CONSTRUCTION MUST APPROVE ANY

STANDARD UNBALANCED ELEVATION BETWEEN 1 AND 2 INCHES.  SCRRA

FREIGHT TRAIN MAXIMUM AUTHORIZED SPEED SHALL BE BASED ON A

LESS THAN 25 MILES PER HOUR.

WHERE GRADES OR OTHER RESTRICTIONS CAUSE TRAINS TO RUN A SPEED 

DESIGNERS SHOULD AVOID SUPERELEVATIONS IN EXCESS OF 4 INCHES 

WEAR ON THE LOW RAIL AND LOW VERTICAL LOADS TO THE HIGH WHEELS.

SPEEDS LESS THAN EQUILIBRIUM (NO UNDERBALANCE) RESULTS IN HEAVY 

SPEED FOR THE LOCATION.

THE EXAMPLE SHOWN ON THIS SHEET FOR THE MAXIMUM FUTURE DESIGN 

NEW CONSTRUCTION WILL BE DESIGNED WITH STANDARD LENGTH SPIRALS PER 

 

NEEDED SUPERELEVATION RUNOFF OVER THE LENGTH OF THE SPIRAL.

LENGTHS FOR FUTURE HIGHER SPEED AND SUPERELEVATION; AND PRESENTLY 

SPEED RESTRICTIONS SUCH AS TUNNELS) SHOULD BE DESIGNED WITH SPIRAL

WHICH MAY BE DESIGNED FOR HIGHER SPEED IN THE FUTURE (E.G. NEAR PRESENT 

NECESSARY TO OBTAIN REVERSING TANGENT LENGTH.  SPIRALS FOR CURVES, 

THAT EXIST FROM ORIGINAL CONSTRUCTION WILL NOT BE SHORTENED UNLESS 

SPIRALS MAY BE LONGER THAN THE STANDARD LENGTHS SHOWN.  LONGER SPIRALS 

 

MINIMIZE TRANSIENT DYNAMIC LOADS AND PASSENGER DISCOMFORT.

AT SPEEDS IN EXCESS OF 50 MPH, THE LENGTH OF SPIRALS IS INCREASED TO 

MAY ONLY BE USED ON THE VENTURA AND ANTELOPE VALLEY SUBDIVISION.  

LIMITATIONS.  THE MINIMUM SPIRAL LENGTHS FOUND IN TABLES P3.5M AND F2.0M 

ARE FOUND ON SOME LINES AND CANNOT BE CHANGED DUE TO GEOGRAPHIC 

UNDER THE "MINIMUM" TABLES, BECAUSE SPIRALS WITH THESE PARAMETERS 

RATE OF CHANGE.  A MAXIMUM CHANGE OF 1 INCH PER 50 FEET IS PERMITTED 

AT MINIMUMS.  THEREFORE STANDARD LENGTH SPIRALS DO NOT EXCEED THIS 

SOME OF THE VERTICAL LOAD ON WHEELS IF THEIR SIDE BEARING CLEARANCE IS

HAVE MORE THAN 1 INCH OF ELEVATION CHANGE IN 62 FEET BEGIN TO UNLOAD 

STOCK CAN SAFELY NEGOTIATE.  LONG CARS THAT TRAVERSE SPIRALS THAT 

UPON THE SPEED OF THE TRAIN AND ON THE MAXIMUM TWIST THAT ROLLING 

THE LENGTH OF THE SPIRALS IN THE TABLES HAS BEEN CALCULATED BASED 

 

THE CIRCULAR CURVE ELEMENT AT THE POINT IT MEETS THE CURVE.

ELEMENT OF GRADUALLY DECREASING RADIUS, WHICH MATCHES THE RADIUS OF 

THE LENGTH OF THE SPIRAL.  THE SPIRAL IS ALSO A HORIZONTAL ALIGNMENT

IS TO BE UNIFORMLY INCREASED FROM THE TANGENT TO THE CURVE THROUGHOUT 

TRACK WHENEVER THERE IS SUPERELEVATION IN THE CURVE.  THE SUPERELEVATION 

SPIRAL EASEMENT CURVES WILL BE USED TO CONNECT CURVES TO TANGENT 

 

TO EXCEED 3 INCHES OF UNDERBALANCE FOR FREIGHT TRAIN SPEED.

UNDERBALANCE AND REMEDIAL ACTION MUST BE TAKEN FOR ANY CURVE FOUND 

UNDERBALANCE; EXISTING CURVES MAY BE MAINTAINED WITH UP TO 3 INCHES OF 

WILL BE DESIGNED PER TABLES F2.0 AND F2.0M, WHICH HAVE 2 INCHES 

THAN 3 INCHES OF UNDERBALANCE.  FREIGHT TRAIN SPEEDS FOR NEW CURVES 

FREIGHT TRAIN SPEEDS ARE GOVERNED BY 49CFR213.57 TO NOT RESULT IN MORE 

 

5 MPH UNDER STRONG WIND CONDITIONS. 

THOSE CONDITIONS.  INSTRUCTION TO TRAIN CREWS ARE TO REDUCE SPEED BY 

EXCEEDING 45 MPH AND ARE LIMITED TO AN UNDERBALANCE OF 3 INCHES UNDER 

SCRRA PASSENGER EQUIPMENT IS SUBJECT TO LESSENED STABILITY IN WINDS 

 

THE SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION, OR AS EXCEPTED BELOW.

CONSTRUCT AND MAINTAIN TRACK TO THOSE VALUES EXCEPT AS AUTHORIZED BY

FITS WITHIN THE FRA LIMITS.  DESIGNERS AND MAINTENANCE PERSONNEL WILL

THRESHOLD OF FAILURE; THESE SCRRA TABLES DESIGNATE DESIGN PRACTICE THAT

TABLES AND FORMULAS DEFINE 4 INCHES OF UNBALANCED ELEVATION AS THE

UNDERBALANCE IS SET AT 3.5 INCHES FOR TABLES P3.5 AND P3.5M.  THE FRA

THAT CAUSES MORE THAN 4 INCHES OF UNBALANCED ELEVATION, THE DESIGN

MAINTENANCE VARIATIONS DO NOT INADVERTENTLY RESULT IN CURVE GEOMETRY

TRAINS AS RESULTING IN 4 INCHES OF UNDERBALANCE.  TO ASSURE THAT NORMAL 

SPEED FOR ANY COMBINATION OF CURVATURE AND SUPERELEVATION FOR PASSENGER 

TRACK SAFETY STANDARDS (49CFR213.57), WHICH ESTABLISHES THE MAXIMUM 

THE DESIGN AND MAINTENANCE OF CURVE GEOMETRY IS CONTROLLED BY FRA 

 

AND AMTRAK TRAINS;

FOR THE OPERATION OF PASSENGER EQUIPMENT NORMALLY USED IN SCRRA 

FOR FREIGHT OPERATIONS

3.0 - INCH UNBALANCED ELEVATION - MAINTENANCE LIMIT TABLE FML:

FOR PASSENGER OPERATIONS

4.0 - INCH UNBALANCED ELEVATION - MAINTENANCE LIMIT TABLE PML:

SPIRAL LENGTH TABLE FOR FREIGHT OPERATIONS

2.0 - INCH UNBALANCED ELEVATION - MINIMUM TABLE F2.0M:

SPIRAL LENGTH TABLE FOR PASSENGER OPERATIONS

3.5 - INCH UNBALANCED ELEVATION - MINIMUM TABLE P3.5M:

LENGTH TABLE FOR FREIGHT OPERATIONS

2.0 - INCH UNBALANCED ELEVATION - STANDARD SPIRAL TABLE F2.0:

LENGTH TABLE FOR PASSENGER OPERATIONS

3.5 - INCH UNBALANCED ELEVATION - STANDARD SPIRAL TABLE P3.5:

TRACK ALIGNMENT:

THERE ARE SIX TABLES OF DESIGN AND MAINTENANCE STANDARDS FOR SCRRA 
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RESULTING SPIRAL LENGTH WILL BE USED.

WHERE CURVATURE IS MORE THAN 5 MINUTES MORE THAN A LISTED FIGURE, THE NEXT HIGHER ELEVATION AND

FROM THE SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION.

NO SPIRALS OR SUPERELEVATIONS WILL BE PERMITTED TO THE RIGHT OF HEAVY LINE WITHOUT PRIOR APPROVAL

2.

1.

TABLE P3.5 - 3.5 INCH UNBALANCED ELEVATION FOR PASSENGER OPERATIONS - STANDARD SPIRAL LENGTHS

ACTUAL ELEVATION OF OUTSIDE RAIL (IN)=Ea

UNBALANCED ELEVATION OF OUTSIDE RAIL (IN)=Eu

EQUILIBRIUM ELEVATION OF OUTSIDE RAIL (IN)=E

D = DEGREE OF CURVATURE (DECIMAL DEGREES)

Ls = SPIRAL LENGTH (FT)

= MAXIMUM ALLOWABLE OPERATING SPEED (MPH)Vmax

Ls   = 40’

Ls = 62Ea

1.2VmaxEaLs =

Ea = E - Eu

E = 0.0007DVmax
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MAXIMUM ALLOWABLE FREIGHT OPERATING SPEED - MILES PER HOUR

TABLE F2.0 - 2.0 INCH UNBALANCED ELEVATION FOR FREIGHT OPERATIONS - STANDARD SPIRAL LENGTHS

ABBREVIATIONS FORMULAS

SPIRAL LENGTH; THE LONGEST OF:
2

MINACTUAL ELEVATION OF OUTSIDE RAIL (IN)=Ea

UNBALANCED ELEVATION OF OUTSIDE RAIL (IN)=Eu

EQUILIBRIUM ELEVATION OF OUTSIDE RAIL (IN)=E

D = DEGREE OF CURVATURE (DECIMAL DEGREES)

Ls = SPIRAL LENGTH (FT)

= MAXIMUM ALLOWABLE OPERATING SPEED (MPH)Vmax

Ls   = 40’

Ls = 62Ea

1.2VmaxEaLs =

Ea = E - Eu

E = 0.0007DVmax
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STANDARD SPIRAL LENGTH TABLE

TABLE F2.0 - 2.0 INCH UNBALANCED ELEVATION
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RESULTING SPIRAL LENGTH WILL BE USED.

WHERE CURVATURE IS MORE THAN 5 MINUTES MORE THAN A LISTED FIGURE, THE NEXT HIGHER ELEVATION AND

STANDARD SPIRAL LENGTHS CAN NOT BE OBTAINED DUE TO EXISTING FIELD CONDITIONS.

THIS TABLE MAY ONLY BE USED ON THE VENTURA AND ANTELOPE VALLEY SUBDIVISIONS AT LOCATIONS WHERE

FROM THE SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION.

NO SPIRALS OR SUPERELEVATIONS WILL BE PERMITTED TO THE RIGHT OF HEAVY LINE WITHOUT PRIOR APPROVAL

ABBREVIATIONS FORMULAS

SPIRAL LENGTH; THE LONGEST OF:
2

MINACTUAL ELEVATION OF OUTSIDE RAIL (IN)=Ea

UNBALANCED ELEVATION OF OUTSIDE RAIL (IN)=Eu

EQUILIBRIUM ELEVATION OF OUTSIDE RAIL (IN)=E

D = DEGREE OF CURVATURE (DECIMAL DEGREES)

Ls = SPIRAL LENGTH (FT)

= MAXIMUM ALLOWABLE OPERATING SPEED (MPH)Vmax

Ls   = 30’

Ls = 50Ea

1.0VmaxEaLs =

Ea = E - Eu

E = 0.0007DVmax

TABLE P3.5M - 3.5 INCH UNBALANCED ELEVATION FOR PASSENGER OPERATIONS - MINIMUM SPIRAL LENGTHS
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RESULTING SPIRAL LENGTH WILL BE USED.

WHERE CURVATURE IS MORE THAN 5 MINUTES MORE THAN A LISTED FIGURE, THE NEXT HIGHER ELEVATION AND

STANDARD SPIRAL LENGTHS CAN NOT BE OBTAINED DUE TO EXISTING FIELD CONDITIONS.

THIS TABLE MAY ONLY BE USED ON THE VENTURA AND ANTELOPE VALLEY SUBDIVISIONS AT LOCATIONS WHERE

FROM THE SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION.

NO SPIRALS OR SUPERELEVATIONS WILL BE PERMITTED TO THE RIGHT OF HEAVY LINE WITHOUT PRIOR APPROVAL
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30’
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30’
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2.50"

1.75"
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0.25"

0.00"

0.00"
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40’
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5.75"
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3.25"
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MAXIMUM ALLOWABLE FREIGHT OPERATING SPEED - MILES PER HOUR

ABBREVIATIONS FORMULAS

SPIRAL LENGTH; THE LONGEST OF:
2

MINACTUAL ELEVATION OF OUTSIDE RAIL (IN)=Ea

UNBALANCED ELEVATION OF OUTSIDE RAIL (IN)=Eu

EQUILIBRIUM ELEVATION OF OUTSIDE RAIL (IN)=E

D = DEGREE OF CURVATURE (DECIMAL DEGREES)

Ls = SPIRAL LENGTH (FT)

= MAXIMUM ALLOWABLE OPERATING SPEED (MPH)Vmax

Ls   = 30’

Ls = 50Ea

1.0VmaxEaLs =

Ea = E - Eu

E = 0.0007DVmax

TABLE F2.0M - 2.0 INCH UNBALANCED ELEVATION FOR FREIGHT OPERATIONS - MINIMUM SPIRAL LENGTHS
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TABLE PML - 4.0 INCH UNBALANCED ELEVATION FOR PASSENGER OPERATIONS - MAINTENANCE LIMIT

ABBREVIATIONS

ACTUAL ELEVATION OF OUTSIDE RAIL (IN)=Ea

UNBALANCED ELEVATION OF OUTSIDE RAIL (IN)=Eu

EQUILIBRIUM ELEVATION OF OUTSIDE RAIL (IN)=E

D = DEGREE OF CURVATURE (DECIMAL DEGREES)

Ls = SPIRAL LENGTH (FT)

= MAXIMUM ALLOWABLE OPERATING SPEED (MPH)Vmax
2

Ea = E - Eu

E = 0.0007DVmax

SHOWN IN TABLES P3.5, F2.0, P3.5M AND F2.0M FOR THE DESIGN SPEED.

SPEED REDUCTION MUST REMAIN UNTIL THE SUPERELEVATION LIMITS ARE RAISED TO THE VALUES

LOWER SPEED THAT WILL ACCOMMODATE THE ACTUAL MEASURED SUPERELEVATION.  THE TEMPORARY

PERMITTED BY TABLES PML AND FML, A TEMPORARY SPEED REDUCTION MUST BE IMPOSED TO THE NEXT

MANUAL INSPECTION PER NOTE 5 ABOVE ARE FOUND TO RESULT IN AN ALLOWABLE SPEED LESS THAN

IF THE ACTUAL SUPERELEVATION AND CURVATURE MEASURED IN THE FIELD BY GEOMETRY CARS OR BY

APPROVED BY THE SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION.

SUPERELEVATION, AND/OR CURVATURE NOTED FOR TWO OR MORE SEGMENTS OF ONE CURVE HAVE BEEN

COMPOUND CURVES DESCRIBED IN THE TRACK CHARTS THAT HAVE DIFFERING TRAIN SPEED,

IS NOTED OR NOT.

LIMITING ELEVATION FOR EACH CURVE TO THE RECORDS IN THE TRACK CHARTS WHETHER AN EXCEPTION 

GEOMETRY CAR AND COMPARE THE AVERAGE CURVATURE, AVERAGE ELEVATION, LIMITING CURVATURE AND

REDUCTION IN SPEED).  THEY MUST ALSO PROMPTLY REVIEW THE CURVE DATA GENERATED BY THE TRACK

WARP OR UNDERBALANCE EXCEPTIONS AND TAKES THE REQUIRED REMEDIAL ACTIONS (SPOT REPAIRS OR

MUST MONITOR AND ENSURE THAT THE MAINTENANCE CONTRACTOR INVESTIGATES ANY NOTED REPORTS OF

MANAGERS OF TRACK MAINTENANCE MUST RIDE WITH EACH OPERATION OF TRACK GEOMETRY CARS.  THEY

VERIFICATION OF ALIGNMENT BASED UPON THESE REVIEWS.

TWO YEARS OF TRACK GEOMETRY DATA TO THE TRACK CHART DATA, AND WILL ARRANGE FOR FIELD

TRACK MAINTENANCE AND THE CONTRACT PROJECT MANAGER WILL REVIEW AND COMPARE THE PRECEDING

AND SUPERELEVATION AT 15.5-FOOT INTERVALS FOR THE LENGTH OF THE CURVE.  THE MANAGERS OF

MONTH, USING TRACK LEVEL AND STRING LINE, REPORTING THE OBSERVED 62-FOOT CHORD MID-ORDINATE

CONTRACT TRACK INSPECTORS WILL FIELD VERIFY THE CHARACTERISTICS OF AT LEAST TWO CURVES EACH

INTO THE BODY OF THE CURVE.

THE SHARPNESS OF THE CURVE IN THE CENTRAL BODY WILL BE INCREASED IF THE SPIRALS ARE EXTENDED

SPIRAL LENGTHS MUST NOT BE INCREASED EXCEPT AS PART OF AN ENGINEERED REALIGNMENT OF A CURVE.

DESIGN, P3.5 AND F2.0.  HOWEVER, THEY DO MEET THE REQUIREMENTS FOR THE P3.5M AND P2.0M TABLES.

TRACK CHARTS.  SOME OF THESE DO NOT MEET THE LENGTH REQUIREMENTS FOR THE TABLES FOR NEW

SUPERELEVATION AND SPIRAL LENGTHS WILL BE MAINTAINED TO THE VALUES RECORDED IN THE SCRRA

VALUE PER THE FRA.  CURVES WITH THESE CHARACTERISTICS WILL BE MAINTAINED AS DESIGNED.

SPEEDS BETWEEN THE 3.5 INCH DESIGN VALUE OF TABLES P3.5 AND P3.5M AND THE 4 INCH LIMITING

SOME CURVES WERE CONSTRUCTED AND SPEEDS ESTABLISHED WITH UNDERBALANCE FOR PASSENGER

EXCEED THE SPEED PERMITTED BY THESE TABLES REQUIRES IMMEDIATE REMEDIAL ACTION.

ACTUAL ELEVATION THAT IS DISCOVERED OR CREATED THAT RESULTS IN THE OPERATING SPEED TO 

AND FOR PASSENGER TRAINS UNDER SEVERE WIND CONDITIONS.  ANY COMBINATION OF CURVATURE OR

CONDITIONS EXIST.  3 INCHES UNDERBALANCE IS THE LIMITING CONDITION FOR ALL FREIGHT TRAINS

PERMITTED FOR SCRRA AND AMTRAK PASSENGER TRAINS EXCEPT WHEN ADVISED THAT SEVERE WIND

DESIGN SPEED FOR FREIGHT TRAINS.  OPERATION AT SPEEDS RESULTING IN 4 INCHES UNDERBALANCE IS

THE LIMITING DESIGN SPEED FOR PASSENGER TRAINS.  TABLES F2.0 AND F2.0M DEFINE THE LIMITING

AT ALL TIMES THE TRACK MUST BE IN CONFORMANCE WITH 49CFR213.  TABLES P3.5 AND P3.5M DEFINE

ES2204-05
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DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011

ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

NOTES:

12°00’

11°45’

11°30’

11°15’

11°00’

10°45’

10°30’

10°15’

10°00’

9°45’

9°30’

9°15’

9°00’

8°45’

8°30’

8°15’

8°00’

7°45’

7°30’

7°15’

7°00’

6°45’

6°30’

6°15’

6°00’

5°45’

5°30’

5°15’

5°00’

4°45’

4°30’

4°15’

4°00’

3°45’

3°30’

3°15’

3°00’

2°45’

2°30’

2°15’

2°00’

1°45’

1°30’

1°15’

1°00’

0°45’

0°30’

0°15’
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M
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4.75"

4.50"

4.25"

4.25"

4.00"

4.00"

3.75"

3.50"

3.50"

3.25"

3.00"

3.00"

2.75"

2.75"

2.50"

2.25"

2.25"

2.00"

1.75"

1.75"

1.50"

1.50"

1.25"

1.00"

1.00"

0.75"

0.50"

0.50"

0.25"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

30

6.00"

5.00"

3.75"

2.75"

1.50"

0.50"

0.00"

0.00"

80

6.00"

5.00"

4.00"

3.00"

2.00"

1.00"

0.00"

0.00"

0.00"

75

5.75"

4.75"

4.00"

3.25"

2.25"

1.50"

0.50"

0.00"

0.00"

0.00"

70

6.00"

5.25"

4.50"

3.75"

3.00"

2.25"

1.50"

0.75"

0.00"

0.00"

0.00"

0.00"

65

6.00"

5.25"

4.75"

4.00"

3.50"

2.75"

2.25"

1.50"

1.00"

0.25"

0.00"

0.00"

0.00"

0.00"

60

6.00"

5.50"

5.00"

4.50"

4.00"

3.50"

3.00"

2.50"

2.00"

1.25"

0.75"

0.25"

0.00"

0.00"

0.00"

0.00"

0.00"

55

5.75"

5.50"

5.00"

4.50"

4.00"

3.75"

3.25"

2.75"

2.25"

2.00"

1.50"

1.00"

0.50"

0.25"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

50

6.00"

5.75"

5.25"

5.00"

4.50"

4.25"

3.75"

3.50"

3.25"

2.75"

2.50"

2.00"

1.75"

1.50"

1.00"

0.75"

0.25"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

45

6.00"

5.75"

5.50"

5.25"

5.00"

4.75"

4.50"

4.00"

3.75"

3.50"

3.25"

3.00"

2.75"

2.50"

2.25"

2.00"

1.50"

1.25"

1.00"

0.75"

0.50"

0.25"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

40

6.00"

5.75"

5.50"

5.25"

5.00"

4.75"

4.75"

4.50"

4.25"

4.00"

3.75"

3.50"

3.25"

3.25"

3.00"

2.75"

2.50"

2.25"

2.00"

1.75"

1.75"

1.50"

1.25"

1.00"

0.75"

0.50"

0.25"

0.25"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

35

2.25"

2.25"

2.25"

2.00"

2.00"

1.75"

1.75"

1.50"

1.50"

1.50"

1.25"

1.25"

1.00"

1.00"

0.75"

0.75"

0.50"

0.50"

0.50"

0.25"

0.25"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

25

0.50"

0.50"

0.25"

0.25"

0.25"

0.25"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

0.00"

20

MAXIMUM ALLOWABLE FREIGHT OPERATING SPEED - MILES PER HOUR

8.

7.

6.

5.

4.

3.

2.

1.

TABLE FML - 3.0 INCH UNBALANCED ELEVATION FOR FREIGHT OPERATIONS -  MAINTENANCE LIMIT

FORMULASABBREVIATIONS

ACTUAL ELEVATION OF OUTSIDE RAIL (IN)=Ea

UNBALANCED ELEVATION OF OUTSIDE RAIL (IN)=Eu

EQUILIBRIUM ELEVATION OF OUTSIDE RAIL (IN)=E

D = DEGREE OF CURVATURE (DECIMAL DEGREES)

Ls = SPIRAL LENGTH (FT)

= MAXIMUM ALLOWABLE OPERATING SPEED (MPH)Vmax
2

Ea = E - Eu

E = 0.0007DVmax

SHOWN IN TABLES P3.5, F2.0, P3.5M AND F2.0M FOR THE DESIGN SPEED.

SPEED REDUCTION MUST REMAIN UNTIL THE SUPERELEVATION LIMITS ARE RAISED TO THE VALUES

LOWER SPEED THAT WILL ACCOMMODATE THE ACTUAL MEASURED SUPERELEVATION.  THE TEMPORARY

PERMITTED BY TABLES PML AND FML, A TEMPORARY SPEED REDUCTION MUST BE IMPOSED TO THE NEXT

MANUAL INSPECTION PER NOTE 5 ABOVE ARE FOUND TO RESULT IN AN ALLOWABLE SPEED LESS THAN

IF THE ACTUAL SUPERELEVATION AND CURVATURE MEASURED IN THE FIELD BY GEOMETRY CARS OR BY

SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION.

AND/OR CURVATURE NOTED FOR TWO OR MORE SEGMENTS OF ONE CURVE HAVE BEEN APPROVED BY THE

COMPOUND CURVES DESCRIBED IN THE TRACK CHARTS THAT HAVE DIFFERING TRAIN SPEED, SUPERELEVATION,

IS NOTED OR NOT.

LIMITING ELEVATION FOR EACH CURVE TO THE RECORDS IN THE TRACK CHARTS WHETHER AN EXCEPTION 

GEOMETRY CAR AND COMPARE THE AVERAGE CURVATURE, AVERAGE ELEVATION, LIMITING CURVATURE AND

REDUCTION IN SPEED).  THEY MUST ALSO PROMPTLY REVIEW THE CURVE DATA GENERATED BY THE TRACK

WARP OR UNDERBALANCE EXCEPTIONS AND TAKES THE REQUIRED REMEDIAL ACTIONS (SPOT REPAIRS OR

MUST MONITOR AND ENSURE THAT THE MAINTENANCE CONTRACTOR INVESTIGATES ANY NOTED REPORTS OF

MANAGERS OF TRACK MAINTENANCE MUST RIDE WITH EACH OPERATION OF TRACK GEOMETRY CARS.  THEY

VERIFICATION OF ALIGNMENT BASED UPON THESE REVIEWS.

TWO YEARS OF TRACK GEOMETRY DATA TO THE TRACK CHART DATA, AND WILL ARRANGE FOR FIELD

TRACK MAINTENANCE AND THE CONTRACT PROJECT MANAGER WILL REVIEW AND COMPARE THE PRECEDING

AND SUPERELEVATION AT 15.5-FOOT INTERVALS FOR THE LENGTH OF THE CURVE.  THE MANAGERS OF

MONTH, USING TRACK LEVEL AND STRING LINE, REPORTING THE OBSERVED 62-FOOT CHORD MID-ORDINATE

CONTRACT TRACK INSPECTORS WILL FIELD VERIFY THE CHARACTERISTICS OF AT LEAST TWO CURVES EACH

INTO THE BODY OF THE CURVE.

THE SHARPNESS OF THE CURVE IN THE CENTRAL BODY WILL BE INCREASED IF THE SPIRALS ARE EXTENDED

SPIRAL LENGTHS MUST NOT BE INCREASED EXCEPT AS PART OF AN ENGINEERED REALIGNMENT OF A CURVE.

DESIGN, P3.5 AND F2.0.  HOWEVER, THEY DO MEET THE REQUIREMENTS FOR THE P3.5M AND P2.0M TABLES.

TRACK CHARTS.  SOME OF THESE DO NOT MEET THE LENGTH REQUIREMENTS FOR THE TABLES FOR NEW

SUPERELEVATION AND SPIRAL LENGTHS WILL BE MAINTAINED TO THE VALUES RECORDED IN THE SCRRA

VALUE PER THE FRA.  CURVES WITH THESE CHARACTERISTICS WILL BE MAINTAINED AS DESIGNED.

SPEEDS BETWEEN THE 3.5 INCH DESIGN VALUE OF TABLES P3.5 AND P3.5M AND THE 4 INCH LIMITING

SOME CURVES WERE CONSTRUCTED AND SPEEDS ESTABLISHED WITH UNDERBALANCE FOR PASSENGER

THE SPEED PERMITTED BY THESE TABLES REQUIRES IMMEDIATE REMEDIAL ACTION.

ACTUAL ELEVATION THAT IS DISCOVERED OR CREATED THAT RESULTS IN THE OPERATING SPEED TO EXCEED

AND FOR PASSENGER TRAINS UNDER SEVERE WIND CONDITIONS.  ANY COMBINATION OF CURVATURE OR

CONDITIONS EXIST.  3 INCHES UNDERBALANCE IS THE LIMITING CONDITION FOR ALL FREIGHT TRAINS

PERMITTED FOR SCRRA AND AMTRAK PASSENGER TRAINS EXCEPT WHEN ADVISED THAT SEVERE WIND

DESIGN SPEED FOR FREIGHT TRAINS.  OPERATION AT SPEEDS RESULTING IN 4 INCHES UNDERBALANCE IS

THE LIMITING DESIGN SPEED FOR PASSENGER TRAINS.  TABLES F2.0 AND F2.0M DEFINE THE LIMITING

AT ALL TIMES THE TRACK MUST BE IN CONFORMANCE WITH 49CFR213.  TABLES P3.5 AND P3.5M DEFINE

ES2204-06
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DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011

UserName=> carlosa Date Plotted: 2:19:13 PM10/5/2011 Plot Driver=> S:\Plot Drivers\pdf.plt FileName=> s:\V8EngStds\2000\ES2206.dgn

ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

CURVE WITH SPIRALS

TAG 1 TAG 2 TAG 3

TAG 6

TAG 4

TAG 5

TAG 7 TAG 8 TAG 9

IN COMPOUND CURVE

CONNECTING SPIRAL

CURVES W/O SPIRALS

LEVEL

LS = 150 FT

TS

LEVEL

LS = 150 FT

ST

D = 0-45-0

PC

D = 0-45-0

PT

D AHD = 1-45-30

D BK = 3-15-00

PCC

FULL = 2.25 IN

D = 2-45-00

LS BK = 62 FT

SC

FULL = 1.25 IN

D = 1-45-30

LS AHD = 62 FT

CS

TIRE-PUNCTURE HAZARD.

MAY VARY BASED ON FIELD CONDITIONS OR TO AVOID HAVING THE PIN BE A TRIPPING OR

PAINT AND ORANGE SURVEYOR TAPE.  WITH APPROVAL OF SCRRA, THE DESIRED 10 FT OFFSET

WITH 1-2 IN REMAINING EXPOSED.  PIN SHALL BE MADE HIGHLY VISIBLE WITH BRIGHT ORANGE

OFFSET PINS SHALL BE #5 REBAR, AT LEAST 24 IN LONG, DRIVEN VERTICALLY INTO GROUND

NOT BE SUPERELEVATED.

SUPERELEVATED CURVES MUST INCLUDE SPIRALS.  CURVES WITHOUT SPIRALS SHALL

SAME LOCATION ON THE REPLACEMENT RAIL BY THE CONTRACTOR.

CURVE INFORMATION WRITTEN ON RAIL BEING REPLACED SHALL BE WRITTEN IN THE

THE REPLACEMENT TIE BY THE CONTRACTOR.

TAGS ATTACHED TO ANY TIE BEING REPLACED SHALL BE REMOVED AND ATTACHED TO

WITH GALVANIZED 10 PENNY NAILS OR APPROVED EQUAL.

ATTACH TAGS TO CONCRETE TIES WITH MANUS-PRENE 65-A ADHESIVE; TO WOOD TIES

ORIENT TAGS TO BE READ WHILE WALKING IN THE DIRECTION OF INCREASING MILE POSTS.

AND FULL SUPERELEVATION OF OUTSIDE RAIL IN INCHES AT ALL SC AND CS POINTS.

TAGS SHALL INDICATE NO SUPERELEVATION OF OUTSIDE RAIL AT THE TS AND THE ST

AS SHOWN.

TAGS SHALL BE CLEAR ANODIZED ALUMINUM, 16 GAUGE, WITH EMBOSSED LETTERING,

8.

7.

6.

5.

4.

3.

2.

1.

NOTES: (RH CURVE AS SHOWN, LH OPPOSITE)

HIGH RAIL

BASE OF

HIGH RAIL

BASE OF

TAG DETAIL

(WOODEN TIES ONLY)

�" DIAMETER HOLES FOR NAILS

TIMBER TIES

TAG LOCATION FOR

SC OR CS

TS OR ST

TS/TAG 1

SC/TAG 2

CS/TAG 3

ST/TAG 4

ST/TAG 4

CS/TAG 3

SC/TAG 6

CS/TAG 5

SC/TAG 2

TS/TAG 1

PC/TAG 7

PT/TAG 8

PCC/TAG 9
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PLAN - TAG AND PIN LOCATIONSPLAN - LOCATIONS TO BE TAGGED

HIGH RAIL

LOW RAIL

LEVEL

SC  D = 1-45-30 D = 1-45-30  CS

LEVEL

STCSSCTS

TS  LS = 150 FT LS = 150 FT ST

WITH PERMANENT METAL MARKER OR PAINT STICK

INFORMATION TO BE PLACED IN WRITING ON GAUGE SIDE WEB OF RAIL

FULL = 1.25 IN

D = 1-45-30

SC

FULL = 1.25 IN

D = 1-45-30

CS

FULL = 1.50 IN FULL = 1.50 IN

W
IT

H
O

U
T
 

S
P
IR

A
L

S

C
O

M
P

O
U

N
D
 

C
U

R
V

E

PT/TAG 8

PC/TAG 7
OF CONCRETE TIE

FLAT CENTER OF TOP

FLUSH WITH EDGE OF

EDGE OF TAG SHALL BE
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SEE NOTE 8.

ACTUAL POINT (TYP).

OFFSET FROM CL AT

OF CURVE 10 FT

SET PIN ON OUTSIDE

NEAREST TIE (TYP)

ATTACH TAG TO
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SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011

ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

NOTES:

25’-0"

15’-0"

20’-0"

15’-0"

15’-0" MINIMUM, 25’-0" WHERE SPACE PERMITS

PER EACH 15 MINUTES OF CURVE IN EXCESS OF 6 DEGREES.

TRACKS PER NOTE D (YARD TRACKS) - INCREASE BY � INCH 

EACH 15 MINUTES OF CURVE. 

TRACKS PER NOTES A, B AND E - INCREASE BY � INCH PER 

3.

2.

1.

F.

E.

D.

C.

 

B.

A.

b.

 

a.
TANGENT 15’-0" 16’-0" 15’-0"

1° 15’-0"

15’-0"

15’-0"

15’-0"

15’-0"

15’-0"

15’-2"

15’-2" 16’-2"

16’-4"2° 15’-4"

16’-6"3° 15’-6"

16’-8"4° 15’-8"

16’-10"5° 15’-10"

17’-0"6° 16’-0"

17’-2"7° 16’-2"

17’-4"8° 16’-4"

17’-6"9° 16’-6"

17’-8"10° 16’-8"

17’-10"11° 16’-10"

18’-0"12° 17’-0"

18’-2"13° 17’-2"

18’-4"14° 17’-4"

18’-6"15° 17’-6"

15’-4"

15’-6"

15’-8"

15’-10"

16’-0"

16’-2"

16’-4"

16’-6"

OVER 15° INCREASE BY � INCH PER 15 MINUTES OF CURVE

SPACING OF TRACKS ON CURVES

SEE NOTE 2

SUPERELEVATION SAME ON EACH TRACK-

DISTANCE BETWEEN TRACK CENTERS-

ADJACENT TRACKS

MAIN OR RUNNING AND

TRACKS

AND YARD

INDUSTRY
CURVE

OF

DEGREE

AMOUNT OF SUPERELEVATION, USE SPACING AS SHOWN IN THE TABLE.

BE ADDED TO THE AMOUNT SHOWN IN TABLE AT LEFT.  WHERE SUCH TRACK HAS THE SAME OR LESS 

INCREASED THREE INCHES FOR EACH INCH DIFFERENCE IN SUPERELEVATION.  THE INCREASE SHALL 

IS MORE THAN ON THE INSIDE TRACK, DISTANCE BETWEEN THE TRACKS SHALL BE 

WHERE ADJACENT TRACK IS ON THE OUTSIDE OF A CURVE AND ITS SUPERELEVATION 

ASSUMPTION THAT ITS CURVATURE IS D=8°30’.

PARALLEL AND THE INNER TRACK IS D=8°15’ 10", THEY SHALL BE SEPARATED BASED ON THE

TO THE NEXT GREATER 15 MINUTE INCREMENT.  FOR EXAMPLE, IF TWO CURVED TRACKS ARE TO BE

DEGREES OF CURVATURE THAT ARE NOT EXACT 15 MINUTE INCREMENTS SHALL BE ROUNDED UP

INCREASED DISTANCES BETWEEN TRACK CENTERS SHALL BE APPLIED IN � INCH INCREMENTS.

DIRECTOR OF ENGINEERING AND CONSTRUCTION.)

APPLY TO EXISTING TRACKS WHEN RESPACING IS AUTHORIZED BY THE SCRRA 

NEW CONSTRUCTION SHALL BE AS FOLLOWS:  (THIS MINIMUM DISTANCE WILL ALSO 

MINIMUM DISTANCE BETWEEN CENTER LINES OF ADJACENT TRACKS ON ALL

NOTES:

INCREASED AS FOLLOWS (ALSO SEE TABLE ON THIS SHEET):

ON CURVES, TRACK CENTERS AS SHOWN ABOVE SHALL BE 

YARD TRACK AND ADJACENT MAIN OR RUNNING TRACK 

INDUSTRY, YARD AND HOUSE TRACKS 

LADDER TRACK AND ADJACENT TRACK 

ADJACENT TRACK (EXCEPT YARD TRACK) 

MAIN SIDING, RUNNING AND DRILL TRACKS AND 

MAIN TRACKS 

ES2207
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SPRING SWITCHES AND SLIP SWITCHES: 

GOVERN THE MAXIMUM SPEEDS PERMITTED THROUGH TURNOUTS AND OVER 

THE NUMBER OF THE TURNOUT OR TYPE OF SWITCH, THE FOLLOWING WILL 

SUBJECT TO SPEED RESTRICTIONS IMPOSED BY LOCAL CONDITIONS, OTHER THAN 
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N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A110

N/A

N/A

PASSENGER

MAXIMUM SPEEDS THROUGH TURNOUTS, SPRING SWITCHES AND SLIP SWITCHES

TRAINS.

AND ASSUMED Eu = 3.5" FOR PASSENGER TRAINS AND Eu = 2.0" FOR FREIGHT 

MAXIMUM SPEEDS WERE CALCULATED BASED ON TURNOUT GEOMETRY WITH Ea = 0"1.

8

9

10

11

14

15

20

24

30

TURNOUT NO

21’-6"

29’-0"

47’-0"

61’-6"

82’-0"

19’-6"

26’-0"

39’-0"

39’-0"

16’-6"
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26’-0"

-

-
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-

-

21’-6"

29’-0"

47’-0"

61’-6"

82’-0"

16’-6"

26’-0"

39’-0"

39’-0"

16’-6"
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-

(POINTS)

SWITCH LENGTH
MPH

TANGENTIAL

(POINTS)

SWITCH LENGTH
MPH

STANDARD
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(MPH)

EQUILATERAL

(MPH)

DOUBLE SLIP
TURNOUT NO

(POINTS)

SWITCH LENGTH
MPH

TANGENTIAL

(POINTS)

SWITCH LENGTH
MPH

STANDARD

---

ES2208

- 1 OF 1

NTS

2208

SPEED THROUGH TURNOUTS

A. CARLOS

XXXXREVISIONXX-XX-XXX



DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011

UserName=> carlosa Date Plotted: 2:19:14 PM10/5/2011 Plot Driver=> S:\Plot Drivers\pdf.plt FileName=> s:\V8EngStds\2000\ES2209.dgn

ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

X

X

NOTES:

2.

1.

828, 10

FROG NO

46

8612214

20 N/A 118

150N/A24

FROG NO

52828, 10

122

150N/A24

20 N/A

9012514

FACING TURNOUTS OF LIKE HAND

FACING TURNOUTS OF OPPOSITE HAND

OF ENGINEERING AND CONSTRUCTION.

MINIMUMS GIVEN SHALL REQUIRE THE APPROVAL OF THE SCRRA DIRECTOR

ANY DISTANCE BETWEEN FACING POINTS OF SWITCH LESS THAN THE

WHERE INSULATED JOINTS ARE REQUIRED.

DESIGN SPEED, SIGNAL SPACING AND CIRCUITS WILL GOVERN AT LOCATIONS

(FT)

DESIRABLE X

(FT)

MINIMUM X

(FT)

DESIRABLE X

(FT)

MINIMUM X
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RAIL MARKING NOTES

NOTE:

NEUTRAL AXIS

R

2
A

3

W

R

1

A

H
R

2

W

1

HOLES

1

RAIL SECTION

                                

RAIL DRILLING FOR JOINTS

132 HF

136 RE

SECTION

HEAD FREE 

SIDE 2 - STAMPING

J

16

H

STUVWXYZ

G

709588

SID
E 

1 
- 

BRANDIN
G

RAIL MARKINGS

RAIL MARKING (TYP)

SEE NOTES

A

A

END VIEW SIDE VIEW

RAIL CHAMFERING AND BEVELING BOLT HOLE CHAMFER

SECTION A-A

RAIL END BEVEL

DETAIL B

WELDING.RAIL 

TYPICALLY DRILLED TO FACILITATE 

INFORMATION ONLY. END HOLE IS NOT 

END OF RAIL DRILLING SHOWN FOR 

OF BOLT 

OF WEB RADIUS

S

J = INGOT NUMBER OR STRAND AND BLOOM NUMBER (IF APPLICABLE)

H = RAIL LETTER

G = HEAT NUMBER

THE WEB OF OPPOSITE SIDE OF THE RAIL SHALL BE HOT STAMPED IN ACCORDANCE TO AREMA.SIDE 2:

F = MONTH ROLLED

E = YEAR ROLLED

D = MANUFACTURER (EG, RMSM = ROCKY MOUNTAIN STEEL MILLS)

C = HYDROGEN REDUCTION METHOD (CC = CONTROL COOLED, VT = VACUUM TREATED)

B = SECTION

A = WEIGHT OF RAIL

AREMA.

BRANDING SHALL BE ROLLED IN RAISED CHARACTERS ON THE SIDE OF THE WEB OF EACH RAIL IN ACCORDANCE TO SIDE 1: 

C

C

RAIL HEAD

C OFC OFL L

R

R

R

R

RAIL END

R’

R

SEE DETAIL B

RAIL END BEVEL 

CHAMFER

BOLT HOLE 

1/8" RADIUS

FOR 136 RE

�" RADIUS

�" RAD FOR 136 RE

�" RAD

" RADIUS8
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1’ - 0"

1
"

5"

BEND HEAD DOWN BELOW TOP OF TIE.

CUT AWAY WEB AND BASE OF RAIL.

2’ - 6"

1
 
�

"

12’ - 0" MIN4’ - 0" MIN 34’ - 0" MIN

50’ - 0" MIN

AND DEPRESSED RAIL HEAD DETAIL

CUT BOTH RAILS PER RAIL BASE CUT DETAIL 
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3.

2.

1.

7.

6.

 

5.

 

 

 

4.

DEPRESSED RAIL HEAD DETAIL
RAIL BASE CUT DETAIL

18" MINIMUM FLANGEWAY

CL

21 3 4 5 6 7 8 STD STD STD STD STD STD STD STD STD STD STDSTD STD STD STD STD STD STD STD STD STD

TOP VIEW

POINT AT CENTERLINE

CUT BOTH RAILS TO  FABRICATE

DIRECTED BY SCRRA DIRECTOR OF ENGINEERING.

RUNNING RAIL IS REPLACED ACROSS BRIDGE UNLESS

UNTIL BRIDGE OR BRIDGE DECK IS REPLACED OR

INSIDE GUARDRAILS ARE NOT REQUIRED ON BRIDGES

ENGINEERING AND CONSTRUCTION.

BRIDGE AS DIRECTED BY THE SCRRA DIRECTOR OF 

INNER GUARD RAILS SHALL BE INSTALLED ON ANY OTHER

TO BE PROTECTED.

RAILS SHALL EXTEND 50 FEET BEYOND THE SPAN OR SPANS

CONTAINS WATER AT LEAST 15 FEET DEEP.  INNER GUARD

SPAN CROSSES OVER A WATERWAY THAT NORMALLY

STRUCTURE IS OVER 800 FEET IN LENGTH AND AT LEAST ONE

ARE OVER 100 FEET IN LENGTH OR WHERE THE ENTIRE

SHALL BE INSTALLED ON BRIDGES WHERE INDIVIDUAL SPANS

DAMAGE BY DERAILED EQUIPMENT.  INNER GUARD RAILS

PRESENT ABOVE T/R AND IS SUBJECTED TO STRUCTURAL

FOR ALL SPANS WHERE EXPOSED STRUCTURAL STEEL IS

INNER GUARD RAILS ON BRIDGES SHALL BE REQUIRED

FOR SCREW AND WASHER SEE SCRRA ES2356

FOR CONCRETE TIE SEE SCRRA ES2406 OR ES2407

FOR PLATES SEE SCRRA ES2371

REFERENCE DRAWINGS:

ENDS.

TWO SETS AND ARE TO BE ROTATED 180° ON OPPOSITE

BE ORDERED AS NEEDED.  PLATES 1 THROUGH 8 COME AS

VARY DEPENDING ON THE NUMBER OF TIES.  THEY ARE TO

THE QUANTITY OF STD PLATES ON CONCRETE TIES WILL

SECOND-HAND JOINT BARS.

GUARD RAIL JOINTS, IF PRESENT, SHALL BE FULLY BOLTED USING

EACH TIE.

ON CONCRETE TIES, GUARD RAILS SHALL BE FASTENED TO

MODIFIED PLATES FOR 5�" BASE SCRRA ES2371.

THAN RUNNING RAILS.  IF GUARD RAIL HAS 5�" BASE, USE 

HAND RAIL NOT LESS THAN 23 LBS LIGHTER OR NO LARGER 

INSIDE GUARD RAILS MAY BE CONSTRUCTED USING SECOND 

ES2302
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1’ - 0"

1
"

5"

BEND HEAD DOWN BELOW TOP OF TIE.

CUT AWAY WEB AND BASE OF RAIL.

2’ - 6"

1
 
�

"

1
8
"

DEPRESSED RAIL HEAD DETAILS

SEE RAIL BASE CUT AND

OF PLATE TOWARD RUNNING RAIL.

GUARD RAIL WITH SHORT END

PLATES TO BE REVERSED UNDER

TIES UNDER THE GUARD RAIL.

14" SHALL BE USED ON WOOD

NO TIE PLATES LONGER THAN

12’ - 0" 4’ - 0"

50’ - 0" MIN

34’ - 0" MIN

USE LR27 TWIN HOOK TIE PLATESUSE LR27 TWIN HOOK TIE PLATESUSE LR27 TWIN HOOK TIE PLATESUSE LR27 TWIN HOOK TIE PLATES

PLATES AS NEEDED

TRIM SHOULDERS OF

TIE PLATES

USE LR23 TWIN HOOK
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DEPRESSED RAIL HEAD DETAIL RAIL BASE CUT DETAIL

NOTES:

CL

3.

2.

1.

18" MINIMUM FLANGEWAY

TOP VIEW

RUNNING RAIL IS REPLACED ACROSS BRIDGE

UNTIL BRIDGE OR BRIDGE DECK IS REPLACED OR

INSIDE GUARDRAILS ARE NOT REQUIRED ON BRIDGES

ENGINEERING AND CONSTRUCTION.

BRIDGE AS DIRECTED BY THE SCRRA DIRECTOR OF 

INNER GUARD RAILS SHALL BE INSTALLED ON ANY OTHER

TO BE PROTECTED.

RAILS SHALL EXTEND 50 FEET BEYOND THE SPAN OR SPANS

CONTAINS WATER AT LEAST 15 FEET DEEP.  INNER GUARD

SPAN CROSSES OVER A WATERWAY THAT NORMALLY

STRUCTURE IS OVER 800 FEET IN LENGTH AND AT LEAST ONE

ARE OVER 100 FEET IN LENGTH OR WHERE THE ENTIRE

SHALL BE INSTALLED ON BRIDGES WHERE INDIVIDUAL SPANS

DAMAGE BY DERAILED EQUIPMENT.  INNER GUARD RAILS

PRESENT ABOVE T/R AND IS SUBJECTED TO STRUCTURAL

FOR ALL SPANS WHERE EXPOSED STRUCTURAL STEEL IS

INNER GUARD RAILS ON BRIDGES SHALL BE REQUIRED

FOR SCREW SPIKE SEE SCRRA ES2355

FOR PLATES SEE SCRRA ES2371

REFERENCE DRAWINGS:

GUARD RAIL.

OF BRIDGE TO RESTRICT LONGITUDINAL MOVEMENT OF

ON WOOD TIES, BOX ANCHOR TWO TIES NEAR THE CENTER

RAIL WITH THREE SPIKES PER PLATE ON EACH RAIL.

PORTION.  ON CURVED TRACK, SPIKE THE ENTIRE GUARD

PORTION AND THREE SPIKES ON EACH RAIL OF THE CURVED

TWO SPIKES PER PLATE ON EACH RAIL OF THE TANGENT

ON TANGENT TRACK, SPIKE THE INSIDE GUARD RAIL WITH

SECOND-HAND JOINT BARS.

GUARD RAIL JOINTS, IF PRESENTS, SHALL BE FULLY BOLTED USING

AND SPIKED.

ON WOOD TIES, GUARD RAILS SHALL BE FULLY PLATED

MODIFIED PLATES FOR 5�" BASE SCRRA ES2371.

THAN RUNNING RAILS.  IF GUARD RAIL HAS 5�" BASE, USE 

HAND RAIL NOT LESS THAN 23 LBS LIGHTER OR NO LARGER 

INSIDE GUARD RAILS MAY BE CONSTRUCTED USING SECOND 

8.

7.

6.

 

5.

 

 

 

4.
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16 ANCHORS PER 39 FT RAIL

NOTES:

10.

9.

8.

7.

6.

5.

4.

3.

2.

1.

OF RAIL AND NOT AS "JOINTS" FOR THE PURPOSES OF SELECTING ANCHOR PATTERNS. 

EPOXY BONDED INSULATED JOINTS ARE TO BE CONSIDERED AS CONTINUOUS LENGTHS 

PER 39 FT.

IF THIS OCCURS, ANCHOR ADJACENT TIE INSTEAD TO MAINTAIN 8 BOX ANCHORED TIES

JOINT BAR IS PRESENT. TIES NUMBER 2, 11, 14, AND 23 MAY BE IMPACTED BY JOINT BAR.

ANCHOR PATTERN IS EVERY THIRD TIE TO BE BOX ANCHORED SKIPPING TIES WHERE

JOINT TIES. 

ANCHORS APPLIED TO EACH RAIL ON EVERY THIRD TIE, SKIPPING AND ADJUSTING FOR

FOR JOINTED RAIL IN LENGTHS IN EXCESS OF 39 FT, CONTINUE THE PATTERN OF BOX 

SCRRA ENGINEER. 

COMBINATION WITH ELASTIC FASTENERS SHALL BE DONE ONLY AS DIRECTED BY 

ELASTIC FASTENERS WILL SATISFY RAIL ANCHORAGE NEEDS.  USE OF ANCHORS IN 

SWITCH OPERATION. 

ANCHORED EXCEPT AT JOINTS OR LOCATIONS WHERE ANCHOR WILL INTERFERE WITH 

TURNOUTS THAT ARE NOT FASTENED WITH ELASTIC CLIPS ARE TO BE FULLY BOX 

WITH SCRRA ES2351-02. 

FOR CONTINUOUS WELDED RAIL, APPLICATION OF ANCHORS SHALL BE IN ACCORDANCE 

ADJUSTMENTS ARE NECESSARY, REMOVE AND RE-APPLY. 

EDGE OF OPPOSITE FLANGE.  ANCHORS MUST NOT BE DRIVEN ALONG THE RAIL.  IF 

RAIL ANCHOR SHALL BE DRIVEN ON BASE OF RAIL UNTIL LOCKING NOTCH ENGAGES 

WILL DETERMINE THE NUMBER OF ANCHORS REQUIRED. 

AT LOCATIONS WHERE ADDITIONAL ANCHORS ARE REQUIRED, SCRRA ENGINEER 

STANDARD IS 16 ANCHORS PER RAIL LENGTH OF 39 FT OR 24 TIES. 

WHILE THE NUMBER OF ANCHORS REQUIRED MAY VARY WITH LOCAL CONDITIONS, 

RAIL ANCHORS SHALL NOT BE PLACED AGAINST JOINT TIES, INCLUDING INSULATED JOINTS. 

ES2351-01
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1.
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40

80

120

150

2001000’ OR MORE

550’ TO 800’

400’ TO 800’

200’ TO 400’

120

96

72

48

24

TO BE FULLY BOX ANCHORED)

(SEE CHART BELOW FOR LENGTH

NOTES:

BOX EVERY OTHER TIE "CENTER PATTERN"BOX EVERY TIE "END PATTERN"

CWR

OF

LENGTH

END PATTERN (FT)

MIN DISTANCE OF
EQUIVALENT NUMBER OF TIES

TYPICAL END PATTERN TYPICAL CENTER PATTERN

J
O
IN

T

APPLIES TO ALL TRACKS-ML, SIDING, AND YARD WITH CONTINUOUS WELDED RAIL.

PATTERN MUST BE A MIRROR PATTERN TO AVOID SKEWING TIES.

DO NOT APPLY ANCHOR TO SAME SIDE OF TIE ON OPPOSITE RAIL, AS ANCHOR 

IF FIELD WELD INTERFERES WITH TYPICAL END PATTERN, ANCHOR MAY BE OMMITTED. 

SCRRA ENGINEER. 

COMBINATION WITH ELASTIC FASTENERS SHALL BE DONE ONLY AS DIRECTED BY 

ELASTIC FASTENERS WILL SATISFY RAIL ANCHORAGE NEEDS.  USE OF ANCHORS IN 

ADJUSTMENTS ARE NECESSARY, REMOVE AND RE-APPLY. 

EDGE OF OPPOSITE FLANGE, ANCHORS MUST NOT BE DRIVEN ALONG THE RAIL.  IF 

RAIL ANCHOR SHALL BE DRIVEN ON BASE OF RAIL UNTIL LOCKING NOTCH ENGAGES 

WILL DETERMINE THE NUMBER OF ANCHORS REQUIRED. 

AT LOCATIONS WHERE ADDITIONAL ANCHORS ARE REQUIRED, SCRRA ENGINEER 

RAIL ANCHORS MUST NOT BE PLACED AGAINST JOINT TIES, INCLUDING INSULATED JOINTS. 

EPOXY BONDED INSULATED JOINTS DO NOT REQUIRE END PATTERNS. 

DIRECTION. 

FULLY BOX ANCHOR HOT BOX OR DRAGGING EQUIPMENT DETECTORS FOR 200 FT IN EACH 

DIAMOND CROSSINGS.

SWITCHES IN CWR TERRITORY.  ALSO BOX ANCHOR EVERY TIE AS ABOVE FOR RAILROAD 

ON MAIN TRACK AND TO THE CLEARANCE POINT ON SIDE TRACK OF TURNOUT FOR ALL 

BOX ANCHOR EVERY TIE FOR A DISTANCE OF 200 FT AHEAD OF AND BEHIND TURNOUTS

DRAWING ES2351-01. 

FOR JOINTED RAIL, APPLICATION OF ANCHORS SHALL BE IN ACCORDANCE WITH 

END PATTERN IS TO BE APPLIED TO BOTH RAILS WHEN JOINT IS ON ONLY ONE RAIL. 

END PATTERN ANCHORING REQUIRED AT EACH END OF CWR

800’ TO 1000’

PER SCRRA ES2351-01

TYPICAL JOINTED RAIL PATTERN

LOCATION OF RAIL ANCHOR (TYP)

ES2351-02
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4.

3.

2.

1.

NOTES:

BOX ANCHOR EVERY TIE

CONCRETE TIES24 TRANSITION TIES200’-0"

@ 19�" CENTERS

ELASTIC FASTENERS

PLATES OR OTHER APPROVED

10’-0" WOOD TIES W/ PANDROLSTANDARD WOOD TIES

APPLIES TO ALL CONCRETE TIE TRACKS-ML, SIDING, AND YARD.

DIRECTED BY SCRRA ENGINEER.

OF ANCHORS IN COMBINATION WITH ELASTIC FASTENERS SHALL BE DONE ONLY AS 

ELASTIC FASTENERS IN WOOD TIE ZONE WILL SATISFY RAIL ANCHORAGE NEEDS.  USE 

ADJUSTMENTS ARE NECESSARY, REMOVE AND RE-APPLY. 

EDGE OF OPPOSITE FLANGE.  ANCHORS MUST NOT BE DRIVEN ALONG THE RAIL.  IF 

RAIL ANCHOR SHALL BE DRIVEN ON BASE OF RAIL UNTIL LOCKING NOTCH ENGAGES 

WILL DETERMINE THE NUMBER OF ANCHORS REQUIRED. 

AT LOCATIONS WHERE ADDITIONAL ANCHORS ARE REQUIRED, SCRRA ENGINEER 

ANCHORED. 

GLUE LAMINATED INSULATED JOINTS ARE NOT CONSIDERED AS JOINTS AND WILL BE FULLY 

RAIL ANCHORS MUST NOT BE PLACED AGAINST JOINT TIES, INCLUDING INSULATED JOINTS.

IF RAIL JOINTS ARE PRESENT. 

TRANSITION TIES.  ANCHORS ON BOTH RAILS MAY BE OMITTED

BOX ANCHORS ARE REQUIRED FOR 200 FT IN THE WOOD TIES AFTER 

PANDROL TYPE, GALVANIZED CLIPS OR EQUAL. 

TRANSITION TIES TO CONSIST OF 24, 10’-0" LONG, WOOD TIES WITH 

AND SCRRA ES2351-01 IF JOINTED RAIL

STANDARD RAIL ANCHOR PATTERN PER SCRRA ES2351-02 IF CWR, 

LOCATION OF RAIL ANCHOR (TYP)

ES2351-03
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BALLAST

HEADWALL

ANCHOR

200 FEET

BOX ANCHOR

200 FEET

BOX ANCHOR

HEADWALL

RAIL ANCHORS

SUBSTRUCTURE

HOOK BOLTS TO SUPPORTING 

HOOK BOLTS
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NOTES:

RAIL FROM MOVING LONGITUDINALLY, RAIL ANCHORS SHALL BE INSTALLED.

HOWEVER, IF THE SCRRA ENGINEER DEEMS IT NECESSARY TO PROPERLY RESTRAIN THE

AS A GENERAL RULE, TRACK WITH ELASTIC FASTENERS DOES NOT REQUIRE ANCHORING. 

SECOND HAND ANCHORS MAY BE USED ON ALL INDUSTRY AND YARD TRACKS.

EXISTING ANCHOR PATTERNS MAY REMAIN UNTIL RAIL RELAY IS COMPLETE.

3.

2.

1.

OPEN DECK BRIDGE

BALLAST DECK BRIDGE

REVISIONS IN ES2351-02.

BRIDGE HAS NO IMPACT ON PATTERN, USE PATTERN 

FOR ANCHORING RAIL ON BALLAST DECK BRIDGES, 

OPEN DECK BRIDGES:

3.

2.

1.

ONLY APPLIES TO BRIDGE 200’ OR LONGER.

BOX ANCHORED.

ARE ANCHORED TO SUBSTRUCTURE WILL BE 

ALL TIES ACROSS OPEN DECK BRIDGES WHICH 

USE ANCHOR PATTERN ON SCRRA ES2351-02.

HEADWALL ON ALL OPEN DECK BRIDGE APPROACHES.  

BOX ANCHOR EVERY TIE FOR 200 FEET AWAY FROM 

ES2351-04
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(NO TENSION)

SPRING WASHER

TRACK BOLT AND NUT

NOTES:

(n) PER INCH

AMERICAN STANDARD THREADS

WASHERS TO CONFORM TO AREMA SPECIFICATIONS.

NOMINAL SIZE OF BOLT IS THE THREAD DIAMETER (d).

BOLTS AND NUTS TO BE MADE OF CLASS B STEEL.

3.

2.

1.

80 LB ASCE

75 LB CS & CS REV

80 LB ASCE

90 LB AREA

110 LB RE

130 LB PS, 130 LB RE

112 LB, 115 LB, 131 LB RE

113 LB HF, 132 LB HF

RE 141 LB RE

119 LB CF&I, 136 LB 
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WITH TRANSIT CLIPS RIVETED TO SWITCH POINTS.

THIS BOLT TO BE USED FOR REPLACING LOOSE RIVETS ON SWITCHES FORMERLY FURNISHED

RIGHT HAND SHOWN

RIGHT AND LEFT HAND REQUIRED

1�" DIA
DRILL 2 HOLES

RIGHT HAND SHOWN
RIGHT AND LEFT HAND

CAST STEEL CLIPS

2�"

2�"

2�"

2�"

"X" HEIGHT ABOVE BASE

RAIL
WEIGHT OF

REINFORCING
�"

REINFORCING
1�"

3.

2.

1.

5�"

4�"

+4�"

4�"

4"

+5�"

4"

4"

4"

4�"

4"

4�"

SPLIT SWT SPRING SWT

LENGTH OF BOLTS "L"
CLIP
TYPE

NO.
ROD

LENGTH
SWITCH

FOR MACHINE OPERATED SWITCHES

FOR FACING POINT LOCK OPERATION

TRANSIT

TRANSIT

TRANSIT

TRANSIT

4

1

3

2

1

16’-6"

30’-0"
AND

24’-0"

2-5IN

1 �" R

8 THDS PER INCH

�" THICK FOR ALL OTHER CLIPS.
AND #2 CLIP-30’-0" SWITCHES.
THIN HEAD BOLTS FOR #1 CLIP-ALL SWITCHES,

IMP HIPOWER SPRING WASHER

BASE OF POINT RAIL

HERE FOR
TRIM

110 LB RE

1
1
0

L
B
 

R
A
IL

1
1
2
lb
 

&
 

H
E

A
V
IE

R

DRILL 2 - �" DIA HOLES

4�" for 110LB RE

FOR 110LB RE
TRIM HERE

1⁄" DIA
DRILL 4 HOLES

M
IN

1"R1"R

TRANSIT CLIP

OPEN SIDE JAW CLIP

BOLTS FOR SWITCH RODS AND CLIPS

OPEN SIDE JAW & TRANSIT CLIP

BOLTS FOR SWITCH POINTS AND CLIPS

BOLT FOR REPLACING LOOSE RIVETS

NOTE:

TRANSIT CLIP

OPEN SIDE JAW CLIP

SPECIFICATIONS:

NOTES:

7 THDS. PER INCH

�" 1" 1" �"

�"
1 �"

1"

9 THDS PER INCH

PER INCH
7 THDS

OSJ

OSJ

OSJ

OSJ

IMP HI POWER SPRING WASHER

1�
" R

1�
" 

R

HOLE.  DO NOT CORE

DRILL 1 - 1⁄"  DIA

1 �" R

1"R 1"R

119 LB
TO

110 LB

136 LB
TO

130 LB

CL

CL

SEMI-FINISHED.

SLOTTED NUT SHOWN TO BE AMERICAN STANDARD HEAVY

DRILL �" DIA HOLE FOR �" SPRING COTTERS AS SHOWN.

ALL BOLTS TO BE TURNED BOLTS WITH CUT THREADS.
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EQUIVALENT) TWO EACH PER ASSEMBLY

RAIL OF PROTECTED SWITCH (TRASCO 229-A OR 

GAUGE ROD JAWS TO ENGAGE POINT AND STOCK

XXXXXXXX

1:4

NOTES:

3.

2.

1.

SWITCH POINT CLAMP

DETAIL A - NUT AND LOCKING RING

DETAIL B - CLAMP CASTING
AND TAGGED "OUT OF SERVICE".

BE REPLACED WITH SCRRA MAINTENANCE PADLOCK,

THROW SWITCH STAND, STANDARD SWITCH LOCK WILL 

WHEN CLAMP IS APPLIED ON SWITCH WITH HAND

USE SCRRA MAINTENANCE PADLOCK.

PAINT ASSEMBLY DARK BLUE-EXCEPT THREADS.

BETWEEN POINT OF SWITCH AND NO 2 ROD.

TO BE INSTALLED ALONG SWITCH POINT

SHALL MEET ASTM-A36 MATERIAL STANDARDS.

PER ASSEMBLY.  BOLT AND JAW ASSEMBLY (PER DETAIL B) 

BOLT WITH NUT AND LOCKING RING (PER DETAIL A) ONE EACH 

1 �" DIA X 15�" LG AMERICAN STD REGULAR SQUARE HEAD 
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MATERIAL SPECIFICATIONS: INSTALLATION INSTRUCTIONS:

TRACK SPIKE

TIE PLUG

ELEVATION

SCREW SPIKE

PLAN

NOTE:

4.

3.

2.

1.

OR APPROVED EQUAL, SPIKE HOLE FINISHING COMPOUND

3.

 

2.

1.

5.

4.

3.

 

2.

1.

4.

3.

 

2.

1.

PACKAGE IN 50# BOX OR 100# KG.

WEIGHT = 0.85 LBS.

TRACK SPIKES MUST CONFORM TO AREMA SPECIFICATIONS.
EXCESS PLUG WITH ADZE.

SPIKE HOLE AND TAMPED INTO PLACE.  REMOVE 

PLUG MUST BE FULLY INSERTED INTO EMPTY 

MAY BE BUNDLED OR BAGGED.

TREATED WITH CREOSOTE, CCA, OR BORATE.

TIE PLUG TO BE FABRICATED FROM HARDWOOD 

TIE PLUG TO CONFORM TO AREMA STANDARDS.

NOTES:

3.

2.

1.

NOTES:

NOTES:

1.

IMPACT WRENCH, SCREW IN UNTIL SNUG.

USING A �" SQUARE DRIVE SOCKET AND AN 

WITH BASE PLATE. 

PRE-DRILLED HOLES MUST BE PERPENDICULAR 

TO DEPTH OF 5 �". 

PRE-DRILL WOOD TIES WITH �" DIA DRILL BIT

SCREW SPIKES TO BE PACKED 100 TO A BAG. 

SPIKE: 1.1 LBS. 

APPROXIMATE SHIPPING WEIGHT OF EACH SCREW 

CORROSION. 

SCREW SPIKES TO BE COATED TO RESIST 

STEEL TO MEET ASTM A-66 SPECIFICATIONS. 

SCREW SPIKES TO BE MADE FROM MEDIUM CARBON 

ALL SCREW SPIKES TO BE HOT FORGED. 

R 2� "

TIGHT SPIKE
PART NUMBER

MANUFACTURER

IDENTIFICATION MARK

MANUFACTURER

MANUFACTURED YEAR

DATA SHEET WHEN HANDLING MATERIAL.

MUST ADHERE TO REQUIREMENTS OF MATERIAL SAFETY 

REQUIREMENTS.

SMALL CAULK GUN TUBES FOR MINOR INSTALLATION 

MATERIAL IS SUPPLIED IN SEVERAL SIZES INCLUDING 

APPROPRIATE EQUIPMENT FOR INSTALLATION OF MATERIAL.

OPERATORS MUST BE PROPERLY TRAINED AND USE 

(ISOCYANATE) AND PART B (POLYOL).

CONSISTS OF A 2-PART FILLER MATERIAL-PART A 

�" SQUARE SOCKET

DESIGNED FOR USE WITH

ES2355
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TIE PLUGS AND TIGHT SPIKE FILLER
" SCREW FASTENER,16

15
6" TRACK SPIKES, 
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LENGTH

GRIP

X

LENGTH

SHANK

Y

THROUGH

FOR USE

FOR STAMPING

SEE NOTE 

NOTES:

HELICAL SPRING WASHER

P
A

T
.
 
6
,
3

5
0
,
0

9
3

THREAD INSERT

NYLON 66 

REMOVABLE/REPLACEABLE

COLOR-WHITE

INTERNALLY THREADED

(CCF 1-14.20)
�" PLATING

1" PLATING

5.

4.

3.

2.

1.

2�"

2�"

5�"

6�"

DUCTILE IRON HOUSING

YELLOW ZINC BICHROMATE

GR A-325 

7/8" UNC BOLT

6" OR 6-1/2" LONG 

�
"
 

T
H

R
E

A
D
 

B
O

L
T
 
-
 

9
 

U
N

C

VAPE BOLT DIMENSIONS

VAPE BOLT

DEBRIS CAP LUG

CLCL

CL

CL

 A
 

     

     

     

ASECTION

INDICATED ON CURRENT YEAR AND SUPPLIER’S LOGO.

AS DELIVERED (UNLOADED).  STAMPING IS TO BE DONE IN AREA 

SPRING WASHERS SHALL CONFORM TO UIC CODE 864-3.  DIMENSIONS

FOR CONCRETE SWITCH TIE SEE CORRESPONDING TIE PLAN.

FOR CONCRETE GUARD RAIL TIE SEE SCRRA ES2406 OR ES2407.  

THE SPRING WASHER.

CORRESPONDS TO A 1mm CLEARANCE BETWEEN COILS ON 

VAPE SCREW TO BE TORQUED TO 150 FT-LBS.  THIS TORQUE

IS USED FOR VARIOUS PLATE THICKNESSES.  (SEE TABLE)

TO AVOID DAMAGE TO THE TIE, ENSURE THAT PROPER SCREW SIZE

GR A-325 YELLOW ZINC BICHROMATE.

6" OR 6-1/2" LONG �" UNC BOLT
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HELICAL WASHER FOR CONCRETE TIES

PIM 532 SCREW, INSERT AND

HDR

XXXXREVISIONXX-XX-XXX



L

 MINI

J

D
KN M

A

H

K

�"

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011

UserName=> carlosa Date Plotted: 2:19:19 PM10/5/2011 Plot Driver=> S:\Plot Drivers\pdf.plt FileName=> s:\V8EngStds\2000\ES2357.dgn

ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

WASHER

M
O

ID

Y
R

ID

M
O Y

R

M
O

ID

Y
R

5.

 

4.

 

3.

 

 

 

 

2.

 

 

 

 

1.

NOTES:

SQUARE HEAD FROG BOLTS
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FROG BOLTS, NUTS, AND WASHERS

SQ NUT OR HEX NUT

SQ NUT

SQ NUT

FOR PROPER LOAD DISTRIBUTION. SEE SCRRA ES2359.

AND NUTS WILL BE SUPPLIED WITH SELF-CENTERING WASHERS OR EQUIVALENT 

TIGHTENED TO PROPER TORQUE, OR AS DIRECTED BY MANUFACTURER.  ALL BOLTS

PROGRESSING OUTWARD TO THE NEXT NEAREST FROG BOLT UNTIL ALL BOLTS ARE

OF FROG.  WORK IN A CIRCULAR PATTERN IN A CLOCKWISE DIRECTION,

BOLT TIGHTENING SEQUENCE SHALL START WITH THE BOLT NEAREST THE CENTER

SEAMS, LAPS, AND SCALE.

WORKMANSHIP:  BOLTS, NUTS, AND WASHERS SHALL BE FREE FROM BURRS,

VERSION OF ASTM F-436 AND BE �" THICK.

FLAT WASHERS SHALL CONFORM TO HARDNESS REQUIREMENTS OF THE CURRENT

FORM, FREE FIT.

SQUARE LOCK NUT THREADS SHALL CONFORM TO ANSI/ASME B1.1 UNC-2B THREAD

ANSI/ASME B18.2.2 HEAVY HEX OR SQUARE NUTS, PLAIN FINISH.  HEAVY HEX OR 

J995 GRADE 8 OR ASTM A-563 GRADE ’DH’, AND DIMENSIONAL REQUIREMENTS OF 

NUTS SHALL CONFORM TO HARDNESS AND MATERIAL REQUIREMENTS OF SAE

AND CONFORM TO ANSI/ASME B1.1 UNC-2A THREAD FORM.

MANUFACTURER ID, MONTH AND YEAR OF MANUFACTURE.  THREADS TO BE ROLLED 

FROM 4140 STEEL.  HEAD MARKINGS SHALL INCLUDE GRADE 8 GRADE MARKINGS, 

TREATED TO 150,000 PSI TENSILE STRENGTH, 130,000 PSI YIELD, OIL QUENCHED

BOLT SHALL CONFORM TO THE CURRENT VERSION OF SAE J429 GRADE 8.  HEAT 

ES2357
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HARDENED FLAT WASHERS

SQUARE AND HEX NUTS AND

SQUARE HEAD FROG BOLTS,
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LB 03XX

6 UNC

LENGTH = L

19 �"

20"
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21"

21 �"
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 3.
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1.

NOTES:

SEAMS, LAPS, AND SCALE.

WORKMANSHIP:  BOLTS, NUTS, AND WASHERS SHALL BE FREE FROM BURRS,

VERSION OF ASTM F-436 AND BE �" THICK.

FLAT WASHERS SHALL CONFORM TO HARDNESS REQUIREMENTS OF THE CURRENT 

FORM, FREE FIT.  

SQUARE LOCK NUT THREADS SHALL CONFORM TO ANSI/ASME B1.1 UNC-2B THREAD

ANSI/ASME B18.2.2 HEAVY HEX OR SQUARE NUTS, PLAIN FINISH.  HEAVY HEX OR

GRADE 8 OR ASTM A-563 GRADE ’DH’ AND DIMENSIONAL REQUIREMENTS OF 

NUTS SHALL CONFORM TO HARDNESS AND MATERIAL REQUIREMENTS OF SAE J995 

AND CONFORM TO ANSI/ASME B1.1 UNC-2A THREAD FORM.

MANUFACTURER ID, MONTH AND YEAR OF MANUFACTURE.  THREADS TO BE ROLLED 

FROM 4140 STEEL.  HEAD MARKINGS SHALL INCLUDE GRADE 8 GRADE MARKINGS,

TREATED TO 150,000 PSI TENSILE STRENGTH, 130,000 PSI YIELD, OIL QUENCHED

BOLT SHALL CONFORM TO THE CURRENT VERSION OF SAE J429 GRADE 8.  HEAT 

WHEN USING/ORDERING TAPERED BOLTS, ADD 2�" TO OLD BOLT LENGTH.

TAPERED FROG BOLTS

SQ NUT  OR  HEX NUT

ES2358
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TAPERED FROG BOLT ASSEMBLY
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

INSTALL UNDER BOLT HEAD OR NUT INSTALL AGAINST ITEM BEING BOLTED BELOW TOP WASHER

MANUFACTURING SPECIFICATION:

4.

3.

2.

1.

6.

5.

4.

3.

2.

1.

PARTS SHALL BE MARKED WITH MANUFACTURERS IDENTIFYING CHARACTERISTICS.

MINIMUM COMPENSATING ANGLE SHALL BE 10 DEGREES IN ALL DIRECTIONS.

APPROPRIATE AND SUFFICIENT FOR USE WITH HIGH STRENGTH FASTENERS.

FINISHED WASHERS SHALL HAVE THE MINIMUM HARDNESS 

SALT FOG TEST, WITH LESS THAN 15% RED RUST.

FINISHED WASHERS MUST WITHSTAND 1000 HOURS OF ASTM B-117 

150,000 PSI (10,500 KG/CM SQUARED).

LUBRICATION EFFECTS UNDER EXTREME PRESSURE: 

FINISHED SURFACES MUST PROVIDE LONG-TERM (NOT TEMPORAL) 

SURFACE FINISH COEFFICIENT OF FRICTION SHALL BE 0.05-0.10.

WASHERS, OR REMOVED BY GRINDING.

AND NEED TO BE REPLACED WITH D-WASHERS, BEVELED 

BOLT HEAD LOCKS WILL NOT WORK WITH SPHERICAL WASHERS, 

WASHERS ON RAIL AND ON FROGS, WHERE APPLICABLE.

WHEN INSTALLING SPHERICAL (SELF-ALIGNING) 

USE OF D-WASHER OR BEVELED WASHERS ARE REQUIRED 

AGAINST FROG OR OBJECT BEING CLAMPED.

INSTALL BOTTOM WASHER BELOW TOP WASHER AND 

INSTALL TOP WASHER UNDER BOLT HEAD OR NUT.

INSTALLATION NOTES:

PLAN VIEW SECTION VIEW

TOP WASHER

PLAN VIEW SECTION VIEW

BOTTOM WASHER ASSEMBLED WASHER SET

SECTION VIEW
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FASTCLIP TWIN-STEM SHOULDER

SIDE POST INSULATOR - 0.726" THICK POST
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NEUTRAL

7692 NUETRAL

6751 RAIL PAD ASSEMBLY

115 RE RAIL AND 136 LB RAIL CONCRETE TIE

119 RE RAIL AND 136 LB RAIL CONCRETE TIE

132 LB RAIL AND 136 LB RAIL CONCRETE TIE

STANDARD SIDE POST INSULATOR - 0.326" THICK POST

PATTERN, SEE SCRRA ES2402. 

FOR CONCRETE TIE DETAILS AND FRICTION 

AND ARE SUBJECT TO CHANGE.

CORRESPOND TO PANDROL BRAND COMPONENTS 

ALL PART NUMBERS LISTED ON THIS DRAWING 

CONSTRUCTION.

BY THE SCRRA DIRECTOR OF ENGINEERING AND 

PANDROL TYPE OR EQUIVALENT AS APPROVED 

ALL COMPONENTS FOR TIE ASSEMBLIES TO BE 

SEE SCRRA ES2367.

FOR TOE INSULATORS DETAILS, 

FOR RAIL CLIP DETAILS, SEE SCRRA ES2366.

SEE SCRRA ES2365.

FOR SIDE POST INSULATOR DETAILS, 

FOR RAIL PAD DETAILS, SEE SCRRA ES2364.
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APPROX WEIGHT = 1.69 LBS.

BEARING AREA OF TOE = 0.7 IN.

THIS CLIP IS TO BE USED FOR BOLTED OR INSULATED JOINTS.

PLATE, AND CURVED TO BE FULLY OUTSIDE PLATE. 

CLIPS SHALL BE DRIVEN TO FULLY INSERT STRAIGHT PART OF ANCHOR INTO 

TWO CLIPS REQUIRED FOR EACH BASE PLATE. 

6" INSIDE BASE. 

TYPE OR EQUIVALENT ROLLED STEEL BASE PLATES FOR RAIL WITH 5�" OR 

PANDROL RAIL CLIP TYPE e2063, AS SHOWN, IS USED WITH PANDROL 

RAIL
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(PART #11549)

6" BASE CONCRETE TIE

USING SCRRA STANDARD

EFFECTIVE THICKNESS TO BE 6.5mm (0.265).

IN THE POSITIONS SHOWN.

ALL 3 ITEMS ARE TO BE CEMENTED TOGETHER

(PART #6751)

PANDROL RAIL PAD ASSEMBLY 
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FASTCLIP TIE PAD
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INSIDE VIEW

GAUGE SIDE POST INSULATOR

SIDE VIEW

PLAN VIEWSECTION B - B

ISOMETRIC

INSIDE

ISOMETRIC

OUTSIDE

ISOMETRIC

OUTSIDE

ISOMETRIC

INSIDETOP VIEW

INSIDE VIEW SIDE VIEW OUTSIDE VIEW

SECTION A - AFIELD SIDE POST INSULATOR
OUTSIDE VIEW

(PART #11459)

4.

3.

2.

1.

(PART #11458)

A

A

B

B

NOTES:

STANDARD SIDE POST INSULATOR (PART #7692) (SEE SCRRA ES2365-02).

APPROXIMATE WEIGHT OF FIELD SIDE INSULATOR, 2.3 OZ COLOR, BLUE.

APPROXIMATE WEIGHT OF GAUGE SIDE INSULATOR, 1.6 OZ COLOR, GREEN. 

INSULATORS TO BE PANDROL TYPE OR EQUIVALENT. 
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DIMENSION TABLE

NOTES:

2.

1.

NO

RAIL CLIPS (OR EQUAL)

PANDROL FAST CLIP TYPE

TWO CLIPS ARE REQUIRED PER ASSEMBLY.  SEE SCRRA ES2360-01 THROUGH ES2360-03.

BASE RAIL RESPECTIVELY. 

TYPE OR EQUIVALENT FASTCLIP CONCRETE TIE ASSEMBLIES FOR 5�" BASE AND 6" 

PANDROL RAIL CLIP TYPE FC1601 AND FC1603 AS SHOWN ARE USED WITH PANDROL 
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SIDE VIEW END VIEW

BOTTOM ISOMETRIC

ISOMETRIC

TOP VIEW

(ASSEMBLED)

TYPE 7695 TOE INSULATOR IS A HEAVY DUTY PART NUMBER.

EQUIVALENT.

FOR USE WITH PANDROL FASTCLIP TYPE FC1601, FC1603, OR

INSULATOR COLOR: BLUE 

TOE INSULATOR TO BE PANDROL TYPE 7695 OR EQUIVALENT. 

NOTE:
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1600 SERIES RAIL CLIPS

TO SUIT PANDROL FASTCLIP

PANDROL TYPE TOE INSULATOR
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TOE INSULATOR 7294

JOINT BAR CLAMP 8518

FASTCLIP TYPE FC1602

RAIL SEAT PAD

RAIL SEAT PAD
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JOINT BAR CLAMP 8518

TOE INSULATOR 7294

CAST SHOULDER 7835

CAST SHOULDER 7835

INSULATOR

TOE

TYPE FC1601

FASTCLIP

INSULATOR

SIDE POST

RAIL SEAT

RAIL SEAT PAD

SHOULDER

CAST TWIN STEM

7295

TOE INSULATOR

7692

SIDE POST INSULATOR

7692

SIDE POST INSULATOR

INSULATOR

SIDE POST 

FASTCLIP

TOE INSULATOR

RAIL SEAT

RAIL SEAT PAD

TYPE FC1601

FASTCLIP

CONCRETE TIE

TOP OF

SHOULDER

CAST TWIN STEM

INSULATOR

SIDE POST

CONCRETE TIE

PROVIDED BY

1:40 CANT
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1.

3.

2.

1.

NOTE:

CONCRETE TIE

TYPICAL

BY CONCRETE TIE

1:40 CANT TO BE PROVIDED

BY CONCRETE TIE

1:40 CANT TO BE PROVIDED

NOTES:

ON CONCRETE TIE

FOR STANDARD JOINTS

MODIFIED FASTCLIP

ON CONRETE TIE

STANDARD FASTCLIP

MODIFIED FASTCLIP FOR JOINTS

TYPICAL CONCRETE TIE

YELLOW FOR SIMPLE IDENTIFICATION.

FASTCLIP ASSEMBLIES FOR JOINTS (FC1602, FC8518, & FC7294) ARE PAINTED 

A MODIFIED FASTCLIP FC1602 SHALL BE USED ONLY AT JOINT BAR LOCATIONS.

FASTCLIP FC1601 SHALL BE USED AT ALL LOCATIONS OTHER THAN JOINTS.

   

B

     

     

     BSECTION

 A
 

     

     

     ASECTION
     

     

     CON CONCRETE TIE
FOR INSULATEDJOINTS 
MODIFIED FASTCLIP 

 C
 

ON A CONCRETE TIE.

FOR EITHER A STANDARD JOINT OR AN INSULATED JOINT 

SECTION C PROVIDES A VIEW OF A MODIFIED FASTCLIP
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FOR STANDARD RAIL & JOINT APPLICATIONS

PANDROL FASTCLIP 1600 SERIES RAIL CLIPS

PANDROL TYPE TOE INSULATOR TO SUIT
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CLIP

NOTES:

SUGGESTED MIN

POSITIONING SHOULDERWELD-ON SHOULDER PANDROL P/N 7299-1

WELDING DETAIL OF 7299-1 SHOULDER

SHOULDER TO BE GENERALLY CENTERED ON THE PLATE, IF POSSIBLE.

TO PREVENT THE CLIP FROM RISING DURING THE FINAL WELDS.

SHOULDERS TO BE TACKED (OR CLAMPED) DOWN PRIOR TO FINAL WELDING,  

SLAG, AND SPATTER.

RAIL SEATS AND INSIDE SHOULDER HOUSING TO BE FREE OF EXCESS WELD, 

WELD MUST NOT INTERFERE WITH EITHER THE RAIL OR THE CLIP.

ALL WELDS TO HAVE FULL PENETRATION TO BOTH PLATE AND SHOULDER.

�" 7018 WELDING ROD, 3-PASSES. 

ALL WELDS TO BE IN ACCORDANCE WITH AREMA WELDING SPECIFICATIONS, 

6.

5.

4.

3.

2.

1.
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- 1 OF 1

NTS

2369

FOR PANDROL "E" - CLIPS

WELD-ON SHOULDER
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SCOTCHPLY END POST �" THICK

1" LOCKWASHER

1" SQUARE NUT

STEEL BACKUP PLATE �" THICK X 15�" LONG

STEEL BACKUP PLATE �" THICK X 15�" LONG

OVAL NECK BOLT 1" X 7�" LONG

POLY INSULATED JOINT BAR 36�" LONG
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PANDROL 7299-1

ALTERNATE (EQUIVALENT TO PANDROL 7229-1)

WELDED WEDGE ON PLATES 3 AND 4 ONLY 

1�" DIA
�" PLATE ID STAMP

WITH �" - 9 UNC

TO FIT PIM 532 INSERT

2 EACH PER PLATE

STD DWG ES2356.

AND WASHER PER

�" VAPE SCREW

PROTRUDES INTO THE RAIL MUST BE REMOVED

ALL EXCESS WELD, SLAG, AND SPLATTER WHICH 
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SET INCLUDES ALL ENTRY PLATES (2 OF EACH)

DOUBLE INSIDE GUARD RAIL ITEM NUMBERS

  

PLATE ID

3

  

4

3.14

5.74

2.65

5.34

  

PLATE ID

1

2

17.12 16.75

15.85 15.69

3 14.59 14.15

4 13.21 12.87

5 12.11 11.83

6 11.24 11.03

7 10.60 10.47

8 10.21 10.14

  

PLATE ID

STD 10.05 10.05

STD PLATE (EACH) ENTRY PLATES 1-8 (SET)

NOTES:

PLATES 1 - 4

PLATES 5-8 AND STANDARD

DOUBLE INSIDE GUARD RAIL PLATE DETAILS

STANDARD PLATE

ENTRY PLATES

A (IN) B (IN)

A (IN) B (IN)

D (IN)C (IN)

FOR PLATES 3 & 4

STEEL BLOCK (WEDGE)

 1/2" X 4" A36

2.

1.

FROM 6�" TO 5�".

THE RAIL SEAT DIMENSION WILL CHANGE

ARE TO BE INCREASED BY 0.50 (IN), AND

GUARD RAIL, THEN DIMENSIONS A & B

IF 5�" BASE RAIL WILL BE USED FOR

REQUIRES STEEL WEDGE ON PLATES 3 & 4.

NO INSIDE CLIPS FOR PLATES 1, 2, 3, & 4. 
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NOTES:

NOTES FOR MANUFACTURERS:
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1.

8.

 

 

7.

6.

 

5.

 

4.

3.

 

2.

1.

LEFT HAND AND RIGHT HAND

TRANSITION RAIL ASSEMBLIES - 

TRANSITION RAIL LEFT HAND, GAUGE SIDE

RAIL

136 LB

136 LB
115 LB - �" LOSS

115 LB - �" LOSS

132 LB �" HEAD LOSS TO 115 LB �" HEAD LOSS

136 LB �" HEAD LOSS TO 115 LB �" HEAD LOSS

136 LB NEW TO 115 LB �" HEAD LOSS

136 LB NEW TO 115 LB  NEW

141 LB NEW TO 115 LB �" HEAD LOSS

141 LB NEW TO 115 LB  NEW

132 LB �" WORN

136 LB NEW

136 LB �" WORN

141 LB NEW

115 LB �" HEAD LOSS MFG S/N 12345 136 LB NEW

TOP RADII DETAIL TOP RADII DETAILTOP RADII DETAILTOP RADII DETAIL

ELEVATION

PLAN LEFT HAND

TRANSITION RAIL HAND IDENTIFICATION

PLAN RIGHT HAND

TRANSITION DETAIL

BILL OF MATERIALS

APPLIED AT LEAST 1" FROM WELD.

LOCATE FLASH BUTT WELD SO THAT ANCHORS ARE 

THAN 2" FROM EDGE OF TIE.

FORGED UPSET OF RAILS SHALL BE NO CLOSER

 

2" BLOCK STENCIL.

MFG NAME AND S/N BETWEEN MARKING RAIL TRANSITIONS USING

AT APPROPRIATE END OF THE WHITE PAINTING.  STENCIL IN BLACK THE 

PAINT, MARK RAIL TRANSITIONS, I.E. 136 LB NEW AND 132 LB �" HEAD LOSS

SOLID WHITE BOTH SIDES.  USING 2�" BLOCK STENCIL AND BLACK 

MANUFACTURER TO PAINT WEB OF RAIL, 10 FEET CENTERED ON WELD AND

OF RAIL.

MANUFACTURED AND ACTUAL WEIGHT OF RAIL, STENCILED ON HEAD 

MANUFACTURER TO MARK LIFT/BALANCE POINT FOR EACH RAIL LENGTH 

HEAD HARDENED RAIL TO BE USED UNLESS OTHERWISE SPECIFIED.

RADII.

TEMPLATES MUST BE USED TO CHECK FINISHED GAUGE CORNER AND TOP 

SIDES OF BASE, +0.000" TO -0.010".

FLASH BUTT WELD TO BE GROUND FLUSH WITH PARENT RAILS ON BASE AND 

MACHINED SURFACES MUST BE FREE OF SEAMS AND RIDGES.

GAUGE SIDE AND OTHER APPROPRIATE INFORMATION AS SHOWN.

MANUFACTURER TO PLACE ID TAG READING "GAUGE SIDE" ON WEB OF RAIL 

TRANSITION RAILS ARE FURNISHED AS PAIRS AND ARE RIGHT OR LEFT HANDED.

FACING GAUGE SIDE OF RAIL

115 LB 132 LB 136 LB 141 LB

CL

OTHERWISE, ANCHOR PER SCRRA ES2351-02.

BOX ANCHOR TIE EACH SIDE OF THERMITE WELDS, AS SHOWN.

BOX ANCHOR TIE EACH SIDE OF TRANSITION.

OLD RAIL.

ALWAYS MEASURE TRANSITION RAIL LENGTH BEFORE CUTTING OUT 

TIE SPACING FOR WOOD AND 24" TIE SPACING FOR CONCRETE.

TRANSITION RAIL LENGTHS WERE CALCULATED USING 19�" 

      LEFT, IT IS A LEFT HAND TRANSITION RAIL.

      HAND TRANSITION RAIL.  WHEN HEAVY OR HIGH RAIL IS ON THE 

   D.  WHEN HEAVY OR HIGH RAIL IS ON THE RIGHT, IT IS A RIGHT

   C.  TAG SHOULD READ "GAUGE SIDE".

      GAUGE SIDE. 

   B.  MANUFACTURER’S TAG SHOULD BE VISIBLE IN WEB AREA,

      INSTALLED IN TRACK, STAND IN CENTER OF TRACK.

   A.  FACE GAUGE SIDE OF TRANSITION RAIL.  IF TRANSITION RAIL IS 

TO DETERMINE HAND OF TRANSITION RAIL:

ES2372
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" HEAD LOSS RAIL4
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AND 

FOR NEW 141 / 136LB. TO 115LB. NEW

FORGED TRANSITION RAILS
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3.

2.

 

1.

141 AB

141 LB

141 LB

136 LB

132 LB

136 LB

132 LB

RAIL.

TRANSITION RAIL IS UNIVERSAL AND CAN BE USED AS RIGHT HAND OR LEFT HAND

NEW TO �" HEAD LOSS.

THE 141 LB TRANSITION RAIL CAN BE USED WITH 136 LB AND 132 LB RAIL SECTIONS

USING 2" BLOCK STENCIL.

STENCIL IN BLACK THE MFG NAME AND S/N BETWEEN MARKING RAIL TRANSITIONS

TRANSITIONS, I.E. 141-NEW AND 132 �" LOSS AT EACH END OF THE WHITE PAINTING. 

WHITE, BOTH SIDES.  USING 2�" BLOCK STENCIL AND BLACK PAINT, MARK RAIL 

MANUFACTURER SHALL PAINT WEB OF RAIL, 10 FEET AS SHOWN ON RAIL, SOLID 

ACTUAL WEIGHT OF RAIL, STENCILED ON HEAD OF RAIL.

MANUFACTURER TO MARK LIFT/BALANCE POINT FOR EACH RAIL LENGTH AND 

TEMPLATES MUST BE USED TO CHECK FINISHED GAUGE CORNER AND TOP RADII.

MACHINED SURFACES MUST BE FREE OF SEAMS AND RIDGES.

TRANSITION RAIL TO BE MANUFACTURED FROM HEAD HARDENED RAIL.

FOR HEAD HARDENED RAIL". 

RAIL TO BE PURCHASED AND MANUFACTURED TO CURRENT "SCRRA SPECIFICATIONS

NOTES:TOP RADII DETAIL TOP RADII DETAIL

TOP RADII DETAIL

BILL OF MATERIALS

R
 
1
0
"

1 EA TRANSITION RAIL, 136 LB NEW TO 132 LB �" HEAD LOSS

1 EA TRANSITION RAIL, 141 LB NEW TO 132 LB �" HEAD LOSS

QUANTITY TRANSITION RAIL

CL
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FOR NEW 141LB. AND 136LB.

TRANSITION RAILS (PLANED)
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CANNOT BE OVERDRIVEN.

BACKWARD ROTATION.

FINS LOCK THE SPIKE INTO THE WOOD PREVENTING

DRIVER, PORTABLE SPIKER OR MAUL.

EASILY DRIVEN WITH CONVERTED AUTOMATIC SPIKE

3.

2.

1.

XX

U.S. PATENT 6.471.140
PART NUMBER SSEP2094-0650P

EVERGRIP SCREW SPIKE �" X 6�"

ELEVATION

PLAN

CL

ROOT DIAMETER APPROXIMATELY �"

2 PITCH QUAD LEAD

SPIKE

ES2375
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EVERGRIP DOUBLE HEAD SPIKE
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39’-0"

1’-7�"3’-3" 3’-3"

TIE PLATES, AND TIES

CENTER LINE RAIL,

IN FIRST AVAILABLE CRIB

APPLY ANCHORS FROM LAST TIE 

HOLES OF EACH PAIR.

SECURED WITH ONE SPIKE THROUGH THE BOLT

PAIR OF ANGLE BARS STORED FOR FUTURE USE,

OF PANEL.

THROUGH RAIL AT ALL HOLES IN BOTH ENDS 

TRACK BOLTS, LOCK WASHERS, AND NUTS
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10,300– 10,800–

TOP

�"

�"

�"

�"

23 TIES

WEIGHT

RAIL

6.

5.

4.

3.

2.

1.

12.

11.

10.

9.

8.

7.

39’ PANEL

GAUGE

WEAR

ALLOWABLE

136 LB

115 LB

115 LB

PANEL WEIGHTS IN LBS

136 LB

NOTES:

EMERGENCY TRACK PANEL
PANEL WEIGHTS RAIL WEAR

ALLOWABLE SECOND HAND

TO COMPLY WITH SCRRA ES2351-02.

ANCHOR PATTERN OF MAIN LINE PANELS ADJUSTED IN THE FIELD DURING INSTALLATION

DERAILMENT PANELS TO BE BOX ANCHORED EVERY TIE.

USE NEW ANCHORS.

NEW OR SECOND HAND TIE PLATES TO MATCH NEW OR SECOND HAND RAIL.

WITHIN –1/8" TO PROPER GAUGE OF 56�" AT �" BELOW TOP OF BALL OF RAIL.

MEASURED ON BOTH ENDS, SHOULD NOT BE MORE THAN –1/8".  GAUGE IS TO BE 

THE HEAD LOSS AND GAUGE FACE LOSS BETWEEN ANY TWO PANELS ON A SHIPMENT, 

SPECIFICATIONS.  RAIL TRANSPOSED SO THAT WORN RAIL IS ON FIELD SIDE OF PANELS. 

ONLY (HOLE NEAREST END NOT DRILLED).  RAIL TO COMPLY TO CURRENT 

NEW OR SECOND HAND RAIL.  NEW RAIL TO BE DRILLED SECOND AND THIRD HOLES 

TRACK PANELS TO BE CONSTRUCTED AS ABOVE. 

MARKER ON SIDE OF RAIL NEAR CENTER OF PANEL.

PANEL TO BE MARKED TO INDICATE NEW OR SECOND HAND RAIL WITH INDELIBLE

OF RAIL AT CENTER OF PANEL.

PANELS TO BE MARKED TO INDICATE WEIGHT WITH INDELIBLE MARKER ON TOP

WITHIN �". 

TIES ARE PERPENDICULAR TO RAIL AND SPACING IS –1".  RAIL ENDS TO MATCH

SPIKED TO THE TIE THROUGH THE BOLT HOLE WITH ONE SPIKE PER PAIR OF BARS.

ANGLE BARS ARE TO BE PLACED ON THE END TIES AS SHOWN ABOVE AND 

BOLT LOOSENING.

IN ALL BOLT HOLES IN RAILS.  WRAP BOLT ENDS WITH DUCT TAPE TO PREVENT

APPROPRIATE NUMBER OF TRACK BOLTS, LOCK WASHERS AND NUTS FASTENED 

WITH SCRRA ES2460-01, FIGURE A. 

USE NEW 7" X 9" X 8’-6" HARDWOOD TREATED TIES SPIKING PATTERN TO COMPLY

ES2380
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NTS
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115 LB. AND 136 LB. TIMBER TIES

TYPICAL TRACK PANELS
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3.

2.

1.REPEAT ABOUT CENTER LINE

ALL DIMENSIONS AND DETIALS

GO/NO GO CHECK GAUGE DISTANCE 

RAILSEAT SLOPE 

TRACK RAILSEATRAILSEAT

FASTENER OR EQUAL

PANDROL FASTCLIP

ELEVATION

PLAN VIEW

FRICTION PATTERN

SHOULDER LOCATION DETAIL END VIEW

RAILSEAT CENTERLINE

SECTION THROUGH

NOT SHOWN FOR CLARITY)

(FRICTION PATTERN

ALT

HEIGHT AT CENTER OF TIE

RAILSEAT CENTERLINE HEIGHT AT END OF TIE

BOTTOM INDENTS

ALT ALT

(PRESTRESSING WIRE NOT SHOWN)

A
T
 

R
A
IL

S
E

A
T

O
F
 

T
IE

@
 

C
E

N
T

E
R

DATUM

0.40 

RAILSEAT SLOPE 1:40

CL CL CL

C L

(USING AIR ENTRAINED CONCRETE)

APPROXIMATE WEIGHT OF TIE = 610 LBS

MIN = 0.128" @ 5�" GAUGING POINT

MAX = 0.164" @ 5�" GAUGING POINT

RAILSEAT CANT:  1:40 (O.144 @ 5�" GAUGING POINT)

INTO SIDES OF TIES AND EMBOSSED INTO BOTTOM OF TIES.

AN SCRRA APPROVED FRICTION PATTERN SHALL BE CAST

SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION.

FASTENING SYSTEM TO BE FASTCLIP OR AS APPROVED BY THE 

  = ALTERNATE WIRE LOCATION

COVER AND ELECTRICAL REQUIREMENTS ARE SATISFIED.

BE OUT OF POSITION BY MORE THAN �" SO LONG AS �" MINIMUM 

WIRES ARE TENSIONED TO 7000 LB-FORCE/WIRE.

9200 LB-FORCE MINIMUM.

PRESTRESSED CONCRETE RAILROAD TIES.  ULTIMATE STRENGTH IS 

ASTM A-881 STEEL WIRE, DEFORMED, STRESS RELIEVED FOR 

PRESTRESSING WIRE IS 5.32mm DIAMETER CONFORMING WITH

TO BE WITHIN �" OF CALCULATED DIMENSION, AT A HEIGHT OF 0.4"

BETWEEN OUTER SHOULDERS IS CHECKED WITH GO/NO GO GAUGES

FOR DIMENSIONAL ACCEPTANCE PURPOSES, THE GAUGING DIMENSION 

SCRRA ES2360 FOR DETAILS CONCERNING SIDE POST AND RAIL SIZE.

MINOR CHANGE IN SIDE POST TO ACHIEVE CORRECT GAUGE.  SEE 

ALSO ACCOMMODATE 115 LB, 119 LB, 132 LB, AND 141 LB RAIL WITH 

THIS TIE IS DESIGNED FOR USE WITH 136 RE, RAIL.  THIS TIE WILL

AND ACCEPTED PCI   PRACTICE FOR PRESTRESSED CONCRETE.

TIES TO BE MANUFACTURED IN ACCORDANCE WITH SPECIFICATIONS

�" [3.2mm] FROM SURROUNDING CONCRETE AT TIE ENDS.

ENDS OF PRESTRESSING WIRE TO BE CUT OFF TO WITHIN

RAILSEATS NOT TO EXCEED �" [1.6mm] BETWEEN THESE POINTS.

GAUGING POINTS FOR FLATNESS AND WIND.  WIND BETWEEN

THE RAILSEAT SHALL BE A FLAT SMOOTH SURFACE

A MINIMUM OF 3.5% IN THE HARDENED CONCRETE.

AIR ENTRAINED CONCRETE TO BE USED.  AIR CONTENT TO BE

TRANSFER MINIMUM = 4500 PSI  [31 MPa]

28 DAY SPECIFIED = 7000 PSI  [48.3 MPa]

CONCRETE COMPRESSIVE STRENGTH (USING Ì4" CYLINDER):

ALT

A. CARLOS

2402
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CONCRETE TIE AND FASTCLIP FASTENING STANDARD

IDENTICAL FOR EACH SIDE OF TIE

FASTENING SYSTEM SELECTED TO BE

MEASURED BETWEEN THESE POINTS

RAILSEATS NOT TO EXCEED �" WHEN 

GAUGING POINTS:  WIDTH BETWEEN

TIE TYPE

OF MANUFACTURE

DAY, MONTH & YEAR

MANUFACTURER

FORM NUMBER

NTS

OF MANUFACTURER

ADD NAME (SCAX) AND YEAR

2
0

X
X

S
C

A
X

1
1 06/27/2011 AC NDPREVISED NOTE AND STAMP, PLAN VIEW
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RAIL SEAT SLOPE 1:40

0.40 DATUM

FORM AND CAVITY NUMBER

TIE TYPE YEAR AND CAST NUMBER

AS SHOWN

BLACK DIAMOND

OF TIE WITH A

PAINT BOTH ENDS

AS SHOWN

BLACK DIAMOND 

OF TIE WITH A 

PAINT BOTH ENDS
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USING 136 LB RAIL (TOP OF RAIL TO BOTTOM OF TIE = 15.54")

66.42" – 0.063" @ 0.40 GAUGING DATUM TO PROVIDE 4’-8�" GAUGE (SEE NOTE 8)
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1.

   

A

     

     

     ABETWEEN SHOULDERS
MIDWAY 

   

B

BCENTER OF TIE

UNDER TIES OR AS DIRECTED BY SCRRA ENGINEER.

WITH LESS THAN 12" OF BALLAST 

THIS TIE TO ONLY BE USED ON BRIDGE DECKS 

(USING AIR ENTRAINED CONCRETE).

APPROXIMATE WEIGHT OF TIE = 610 LBS.

MIN = 0.128" @ 5�" GAUGING POINT

MAX = 0.164" @ 5�" GAUGING POINT

RAIL SEAT CANT: 1:40 (0.144" @ 5�" GAUGING POINT)

AS SPECIFIED  PAD THICKNESS:  

AS SPECIFIED  CLIP:                                     

AS SPECIFIED      TOE INSULATOR THICKNESS:

AS SPECIFIED      SIDE POST THICKNESS:       

  INSULATOR:

LOOSE COMPONENTS: 

3’  SHOULDER FACE ANGLE     

PANDROL 9086  DUCTILE IRON SHOULDER           

CAST IN COMPONENTS: 

RAIL FASTENING INFORMATION:

FOR VARIOUS OTHER RAIL WEIGHTS.

ES2360-01 THROUGH ES2360-03 FOR SIDE POSTS AND CLIPS

ACHIEVABLE AND SATISFACTORY IN PRACTICE.  SEE SCRRA

INCLINATION ARE THOSE FOUND BY EXPERIENCE TO BE 

TOLERANCE ON SHOULDER POSITION AND RAIL SEAT

DIMENSIONS FOR RAIL PADS, INSULATORS, AND RAIL 

TO PROVIDE THE GAUGE INDICATED ASSUMING NOMINAL 

THE OUT-TO-OUT SHOULDER DIMENSION IS CALCULATED

RAIL AND THE FASTENING COMPONENTS LISTED HEREON.

THIS TIE IS DESIGNED TO PROVIDE TRACK GAUGE USING

FOR PRESTRESSED CONCRETE.

SUPPLIED SPECIFICATIONS AND/OR ACCEPTED PCI PRACTICE

TIES TO BE MANUFACTURED IN ACCORDANCE WITH CUSTOMER 

�" [3.2mm] FROM SURROUNDING CONCRETE AT TIE ENDS.

ENDS OF PRESTRESSING WIRE TO BE CUT OFF WITHIN 

STRESSING DETAILS.  (SCRRA ES2402)

SEE APPROPRIATE WIRE PATTERN DRAWING FOR WIRE AND

RAIL SEATS NOT TO EXCEED �" [1.6mm] BETWEEN THESE POINTS.

GAUGING POINTS FOR FLATNESS AND WIND.  WIND BETWEEN

– 0.04" [1.0mm].

THE RAIL SEAT SHALL BE A FLAT SMOOTH SURFACE

BE MINIMUM OF 3.5% IN THE HARDENED CONCRETE.

AIR ENTRAINED CONCRETE TO BE USED.  AIR CONTENT TO 

TRANSFER MINIMUM = 4500 PSI [31 MPA]

28 DAY SPECIFIED = 7000 PSI [48.3 MPA]

CONCRETE COMPRESSIVE STRENGTH (USING Ì 4" CYLINDER):

ES2403
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PIM 532

CLCL CL

CL

SEE SCRRA ES2371 FOR DETAILS ON INSIDE GUARD RAIL PLATES FOR CONCRETE TIES.

SEE SCRRA ES2356 FOR DETAILS ON COACH SCREW, INSERT, AND WASHER.

SMALLER THAN 132 LB GUARD RAIL SECTION WITH 141 LB RUNNING RAIL.

SMALLER THAN 115 LB GUARD RAIL SECTION WITH 132 LB - 136 LB RUNNING RAIL.  DO NOT USE 

GUARD RAIL MUST BE SMALLER THAN OR EQUAL IN HEIGHT TO RUNNING RAIL.  DO NOT USE 

FRICTION PATTERN SHALL BE CAST INTO SIDES OF TIES AND EMBOSSED INTO BOTTOM OF TIES.

CXT M-180 CAST IRON CLIP OR EQUIVALENT. 

HEAVY HEX �" - 9 UNC BOLT

VASSLOH FE6 SPRING WASH

PIM 532 INSERT �" - 9 UNC THREAD

GUARD RAIL FASTENINGS: 

CONSTRUCTION. 

FASTENING SYSTEM TO BE APPROVED BY SCRRA DIRECTOR OF ENGINEERING AND 

PRACTICE FOR PRESTRESSED CONCRETE. 

TIES TO BE MANUFACTURED IN ACCORDANCE WITH ACCEPTED PCI CONSTRUCTION 

EXPERIENCE TO BE ACHIEVABLE AND SATISFACTORY IN PRACTICE. 

RAIL.  TOLERANCE ON SHOULDER POSITIONS AND RAILSEAT INCLINATION ARE THOSE FOUND BY 

THE GAUGE INDICATED ASSUMING NOMINAL DIMENSIONS FOR RAIL PADS, INSULATORS AND 

THE OUT TO OUT SHOULDER SPACING DIMENSION FOR THIS TIE IS CALCULATED TO PROVIDE 

CONCRETE. 

AIR ENTRAINED CONCRETE TO BE USED, AIR CONTENT TO BE 5 �% – 1% IN PLASTIC 

AT TIE ENDS. 

ENDS OF PRESTRESSING WIRE TO BE CUT OFF TO WITHIN �" OF SURROUNDING CONCRETE 

ASTM A-881, "STEEL WIRE DEFORMED FOR PRESTRESSED CONCRETE RAILROAD TIES". 

BREAKING LOAD OF 9200 LBS AND WITH OTHER REQUIREMENTS CONFORMING WITH 

PRESTRESSING WIRE IS 5.32mm DIAMETER DEFORMED WIRE STRESS RELIEVED WITH A MINIMUM 

GAUGE.  SEE SCRRA ES2360 FOR DETAILS CONCERNING SIDE POST AND RAIL SIZE.  

115 LB, 119 LB, 132 LB, AND 141 LB RAIL WITH MINOR CHANGE IN SIDE POST TO ACHIEVE CORRECT

THIS TIE IS DESIGNED FOR USE WITH 136 LB RE RAIL. THIS TIE WILL ALSO ACCOMMODATE 

IS 66.42" – 0.063".

DIMENSION, AT A HEIGHT OF 0.4" ABOVE THE RAIL SEAT SURFACE.  GO/NO GO DIMENSION

OUTER SHOULDERS IS CHECKED WITH GO/NO GO GAUGES TO BE WITHIN �" OF CALCULATED 

FOR DIMENSIONAL ACCEPTANCE PURPOSES, THE GAUGING DIMENSION BETWEEN 

APPROXIMATE WEIGHT OF TIE = 600 LBS (USING AIR ENTRAINED CONCRETE). 

RAILSEAT CANT = 1:40 – 5. 

TRANSFER MINIMUM = 4500 PSI. 

CONCRETE STRENGTH (USING CYLINDER STRENGTHS), 28 DAY SPECIFIED = 7000 PSI 
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 SELECTED TO BE IDENTICAL FOR EACH SIDE OF TIE.

FOR ILLUSTRATIVE PURPOSES ONLY.  FASTENING SYSTEM

PANDROL FASTCLIP TYPE FASTENING SYSTEMS SHOWN

FORM NUMBER

TIE TYPE

MANUFACTUREROF MANUFACTURE

DAY, MONTH & YEAR

PIM 532

SEE SCRRA ES2356 FOR DETAILS

PIM 532 INSERT WITH 36" UNC THREADS

SEE SCRRA ES2356 FOR DETAILS

PIM 532 INSERT WITH 36" UNC THREADS

BETWEEN THESE POINTS

WHEN MEASURED

NOT TO EXCEED �"

BETWEEN RAIL SEATS

GAUGING POINT: WIDTH
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CAST INTO TIE

7’-11" PAD 

40.22"

PIM 532

OF MANUFACTURE

DAY, MONTH, & YEAR

MANUFACTURER

  

8’-3" OA –�"

  

2X 16�"  RAILSEAT 

AS SHOWN

BLACK DIAMOND

OF TIE WITH A

PAINT BOTH ENDS

EACH SIDE OF TIE.

PURPOSES ONLY.  FASTENING SYSTEM SELECTED TO BE IDENTICAL FOR 

PANDROL FASTCLIP TYPE FASTENING SYSTEMS SHOWN FOR ILLUSTRATIVE 

PIM 532

FORM NUMBER

TIE TYPE

POINTS

WHEN MEASURED BETWEEN THESE

RAILSEATS NOT TO EXCEED �"

GAUGING POINTS:  WIDTH BETWEEN

SEE SCRRA ES2356 FOR DETAILS

PIM 532 INSERT WITH �" UNC THREADS

SEE SCRRA ES2356 FOR DETAILS

PIM 532 INSERT WITH �" UNC THREADS
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MEASURED 0.40" ABOVE RAILSEAT IS 66.42" – 0.063"

GO/NO GO CHECK GAUGE DISTANCE FOR 4’-8�" GAUGE

CL

CL

C L C L

BALLAST UNDER TIES OR AS DIRECTED BY SCRRA ENGINEER.

THIS TIE TO ONLY BE USED ON BRIDGE DECKS WITH LESS THAN 12" OF 

CONCRETE TIES.

SEE SCRRA ES2371 FOR DETAILS ON INSIDE GUARD RAIL PLATES FOR

SEE SCRRA ES2356 FOR DETAILS ON COACH SCREW, INSERT, AND WASHER.

WITH 141 LB RUNNING RAIL.

RUNNING RAIL.  DO NOT USE SMALLER THAN 132 LB GUARD RAIL SECTION 

DO NOT USE SMALLER THAN 115 LB GUARD RAIL SECTION WITH 132 - 136 LB 

GUARD RAIL MUST BE SMALLER THAN OR EQUAL IN HEIGHT TO RUNNING RAIL.  

INTO BOTTOM OF TIES.

FRICTION PATTERN SHALL BE CAST INTO SIDES OF TIES AND EMBOSSED 

CXT M180 CAST IRON CLIP OR EQUIVALANT

HEAVY HEX �" - 9 UNC BOLT

VASSLOH FE6 SPRING WASHER

PIM 532 INSERT �" - 9 UNC THREAD

GUARD RAIL FASTENINGS: 

CONSTRUCTION. 

FASTENING SYSTEM TO BE APPROVED BY SCRRA DIRECTOR OF ENGINEERING AND 

PRACTICE FOR PRESTRESSED CONCRETE. 

TIES TO BE MANUFACTURED IN ACCORDANCE WITH ACCEPTED PCI CONSTRUCTION 

AND SATISFACTORY IN PRACTICE. 

RAILSEAT INCLINATION ARE THOSE FOUND BY EXPERIENCE TO BE ACHIEVABLE

RAIL PADS, INSULATORS AND RAIL.  TOLERANCE ON SHOULDER POSITIONS AND

TO PROVIDE THE GAUGE INDICATED ASSUMING NOMINAL DIMENSIONS FOR 

THE OUT TO OUT SHOULDER SPACING DIMENSION FOR THIS TIE IS CALCULATED 

IN PLASTIC CONCRETE. 

AIR ENTRAINED CONCRETE TO BE USED, AIR CONTENT TO BE 5�% – 1% 

CONCRETE AT TIE ENDS. 

ENDS OF PRESTRESSING WIRE TO BE CUT OFF WITHIN �" OF SURROUNDING

FOR PRESTRESSED CONCRETE RAILROAD TIES". 

REQUIREMENTS CONFORMING WITH ASTM A-881, "STEEL WIRE DEFORMED 

WITH A MINIMUM BREAKING LOAD OF 9200 LBS AND WITH OTHER 

PRESTRESSING WIRE IS 5.32mm DIAMETER DEFORMED WIRE STRESS RELIEVED 

CONCERNING SIDE POST AND RAIL SIZE.  

SIDE POST TO ACHIEVE CORRECT GAUGE.  SEE SCRRA ES2360 FOR DETAILS

ACCOMMODATE 115, 119, 132, AND 141 LB RAIL WITH MINOR CHANGE IN 

THIS TIE IS DESIGNED FOR USE WITH 136 LB RE RAIL.  THIS TIE WILL ALSO

SURFACE.  GO/NO GO DIMENSION IS 66.42" – 0.063".

OF CALCULATED DIMENSION, AT A HEIGHT OF 0.4" ABOVE THE RAIL SEAT

OUTER SHOULDERS IS CHECKED WITH GO/NO GO GAUGES TO BE WITHIN �" 

FOR DIMENSIONAL ACCEPTANCE PURPOSES, THE GAUGING DIMENSION BETWEEN 

APPROXIMATE WEIGHT OF TIE = 600 LBS (USING AIR ENTRAINED CONCRETE). 

RAIL SEAT CANT = 1:40 – 5. 

TRANSFER MINIMUM = 4500 PSI. 

28 DAY SPECIFIED = 7000 PSI 

CONCRETE STRENGTH (USING CYLINDER STRENGTHS), 
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MUST MEET AREMA SPECIFICATIONS.
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NOTES:

PLAN

ELEVATION

R �"

R �"

R �"

R �"
R �"

R �"

ES2451

- 1 OF 1

NTS

2451

" BASE RAIL2
1

FOR 5

STANDARD 13" TIE PLATE

A. CARLOS

XXXXREVISIONXX-XX-XXX



�
"

2�" 2�"

1
�

"
5
"

1
�

"

7
�

"

2
�

"
3
�

"
2
�

"

�
"

�
"

�
"

3�"6�" (TO 6�")4�"

14"

14"

�
"

�
"

�"�"

�"
�"

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011

ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

�" SQ

�" SQ

�" SQ

�" SQ

�" SQ

�" SQ

�" SQ

�" SQ

R �"

R 1"

R �"

R �"

R �"

R 1�"
R �"

PLAN

ELEVATION

NOTES:

EXCEED 92°

90° NOT TO

1 TO 40– 

R �"

R �"

ES2452

- 1 OF 1

NTS

2452

14" TIE PLATE FOR 6" BASE RAIL

A. CARLOS

XXXXREVISIONXX-XX-XXX

MUST MEET AREMA SPECIFICATIONS.

ESTIMATED WEIGHT:  21.47 LBS EACH.
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THE TYPE OF HOLES IN COMPROMISE BARS ARE AS SHOWN BELOW. 

STANDARD JOINT BARS. 

BOLTS FOR COMPROMISE JOINTS ARE SAME AS FOR CORRESPONDING 

HEAVIER RAIL AND D, G, M AND P FOR THE LIGHTER RAIL. 

OTHER RAIL SHALL SHOW DIMENSIONS FOR B, F, J, K, AND O.  FOR 

SHOWN, REQUISITIONS AND ORDERS FOR COMPROMISE JOINTS FOR SUCH

ON ACCOUNT OF VARIOUS RAIL DRILLINGS FOR SECTIONS OTHER THAN

YEAR MANUFACTURED. 

NAME OR TRADE MARK OF MANUFACTURER, 

PATTERN NUMBER, 

"GAUGE" OR "OUT", FOR GAUGE SIDE OR OUTSIDE, 

"RH" OR "LH", FOR RIGHT HAND OR LEFT HAND, 

SECTION OF RAIL, AT EACH END, 

EACH BAR TO BE MARKED WITH THE FOLLOWING STAMPED IN DATA: 

RIGHT HAND AND ONE LEFT HAND JOINT FORM A SET (FOUR BARS). 

HEAVIER RAIL IS ON THE LEFT HAND SIDE, IT IS A LEFT HAND JOINT.  ONE

RAIL IS ON THE RIGHT HAND SIDE, IT IS A RIGHT HAND JOINT AND WHEN

RAILS IN THE TRACK, FACING RAILS TO BE JOINED.  WHEN HEAVIER 

TO DETERMINE RIGHT HAND OR LEFT HAND JOINT: STAND BETWEEN

DETAIL PLANS FOR THE MANUFACTURER. 

SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION WILL FURNISH 

THIS PLAN SHOWS GENERAL INFORMATION FOR COMPROMISE JOINTS.
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INSULATED JOINTS.  SEE SCRRA ES2361.

ONLY TOELESS JOINT BARS ARE TO BE USED FASTENED WITH SHAVED E-CLIPS FOR

PREFABRICATED JOINTS OF OTHER LENGTHS AS SPECIFIED MAY BE REQUIRED IN TURNOUTS.

ENGINEERING AND CONSTRUCTION WILL NOT BE ACCEPTED.

APPROVAL.  MATERIAL SHIPPED WITHOUT WRITTEN APPROVAL FROM SCRRA DIRECTOR OF

THEIR SHOP DRAWINGS TO SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION FOR

SUPPLIERS OF MATERIAL SHOWN ON TRACK STANDARD DRAWINGS SHALL FORMALLY SUBMIT

INSULATED JOINT PLUGS SHALL BE CENTERED BETWEEN TIE CRIBS WHEN INSTALLED.

MANUFACTURER SHALL MARK A BALANCE POINT ON THE HEAD OF RAIL FOR HANDLING.
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YEAR (2XXX) WHERE JOINTS WERE FABRICATED.

OF RAIL DEPICTING MANUFACTURER’S NAME, CONTROL NUMBER, LOCATION, MONTH (01) AND

FROM RAIL AND JOINT BAR.  MANUFACTURER SHALL ADHERE IDENTIFICATION TAG TO THE WEB

WILL BE ACCEPTED.  AFTER HUCKING OR BOLTING, MANUFACTURER SHALL REMOVE EXCESS EPOXY

AT THE MANUFACTURER’S PLANT.  NO FABRICATION OF INSULATED JOINT PLUGS IN THE FIELD 

INSULATED JOINT PLUGS TO BE MANUFACTURED AND CURED IN A CONTROLLED ENVIRONMENT 

TORQUED TO 850 FT LBS, MAY BE SUBSTITUTED FOR HUCK BOLTS.

WHEN NECESSARY, 1 �" GRADE 8 BOLTS WITH SECURITY LOCKNUTS, LUBRICATED AND

1" A490 HUCK BOLTS WITH STAGGERED PATTERN SHALL BE FURNISHED.

ALL HOLES SHALL BE CHAMFERED.

TURNOUT SIDE.

INSULATED JOINTS FOR USE IN TURNOUTS, RAIL WILL BE BENT FOR CLOSURE OR 

FOR JOINTS MANUFACTURED FOR �" HEADWEAR.

GOOD USABLE SECOND HAND HEAD HARDENED RAIL WITH �" HEADLOSS MAY BE USED

INSULATED JOINTS SHALL BE INSTALLED AS SHOWN IN PLANS OR AS DIRECTED.

INSULATED JOINT PLUGS SHALL BE MANUFACTURED FROM NEW HEAD HARDENED RAIL.

PART 3. ONLY ALLEGHENY BONDED INSULATED JOINT OR APPROVED EQUAL WILL BE ACCEPTED.

INSULATED JOINT PLUG SHALL MEET OR EXCEED CURRENT AREMA SPECIFICATION CHAPTER 4,
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NOTE:

REQUIRED DERAIL NOTES:

GENERAL DERAIL LAYOUT PLAN

POINT OF DERAIL AND INSULATED JOINT LOCATIONS.

SEE SCRRA ES2702 FOR DISTANCE FROM MAIN TRACK SWITCH TO

 

HAND OPERATED DERAILS ARE ILLUSTRATED, HOWEVER POWER OPERATED DERAILS WILL BE INSTALLED AS DIRECTED BY SCRRA.

EXPOSED ENDS OF STOCK RAIL AND DEFLECTING RAILS SHALL BE CUT AND BENT PER DEPRESSED RAIL HEAD DETAIL PER SCRRA ES2604. 

SEE SCRRA ES2610, ES2611 AND ES2612 FOR DERAIL SIGNAGE WHERE REQUIRED. 

FOR DETAILS OF CONNECTING RODS FOR SLIDING AND HINGED DERAILS SEE SCRRA ES2602. 

d. AT OTHER LOCATIONS DESIGNATED BY SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION.

c. DIVERGING TRACK ASCENDS TOWARDS MAIN TRACK AT GRADE LESS THAN 0.5% OR DESCENDS TOWARD THE MAIN TRACK AT ANY GRADIENT. 

b. LOCATIONS PROTECTING TRACKS HOLDING 15 OR MORE CARS. 

a. LOCATIONS WHERE UNCONTROLLED MOVEMENTS CAN EXCEED 20 MPH. 

DOUBLE POINT DERAILS PER SCRRA ES2604 ARE REQUIRED AS NOTED BELOW.  AT OTHER LOCATIONS REQUIRING A DERAIL, A SLIDING OR HINGED DERAIL, SCRRA ES2613 OR ES2614 WILL BE USED. 

d. AT ANY OTHER LOCATION WHERE CONDITIONS ARE SUCH THAT THE SWITCH POINT DERAIL SHOULD BE INSTALLED TO ELIMINATE A POTENTIALLY HAZARDOUS SITUATION.

  CAR REPAIR FACILITIES WHEN ALSO PROTECED BY BLUE FLAG RULES AND PROCEDURES.

c. AT LOCATIONS WHERE A DERAIL IS INSTALLED TO PROTECT AGAINST THE MOVEMENT OF ENGINES OR TRAINS.  SLIDING OR HINGED DERAILS ARE AUTHORIZED FOR PROTECTION AT LOCOMOTIVE AND

b. ON TRACKS WHERE AN UNCONTROLLED CAR COULD REACH A SPEED IN EXCESS OF FOUR (4) MPH. 

a. ON INSIDE OF CURVES OVER 5 DEGREES. 

EXCEPT WHERE APPLIED:

ALL NEW INSTALLATIONS OF DERAILS AS OUTLINED ABOVE SHALL BE THE DOUBLE SWITCH POINT TYPE SCRRA ES2604.  EXISTING SLIDING OR HINGED TYPE DERAILS CURRENYLY APPLIED ARE AUTHORIZED 

  THAN 50 FEET FROM NEAR END OF THE CAR(S). 

  CODE OF FEDERAL REGULATIONS. SUCH OPERATIONS SHALL BE PROTECTED AGAINST INBOUND MOVEMENTS BY DERAILS, SECURED WITH LOCKS AND LOCATED BEYOND THE CLEARANCE POINT AND NOT LESS

f. ANY TRACK, USED FOR LOADING, UNLOADING OR STORAGE OF CARS CONTAINING HAZARDOUS MATERIAL AS LISTED IN THE HAZARDOUS MATERIALS REGULATIONS OF THE DEPARTMENT OF TRANSPORTATION,

e. OTHER LOCATIONS, REGARDLESS OF GRADE, WHERE SPECIAL CONDITIONS REQUIRE DERAIL PROTECTION AND SUCH PROTECTION IS AUTHORIZED BY SCRRA.

d. ANY TRACK, REGARDLESS OF GRADE. THAT IS USED FOR THE STORAGE OF LIVE ENGINES AND WHERE AN UNAUTHORIZED MOVEMENT OF THE ENGINES COULD FOUL MAIN TRACK. 

  TOWARD MAIN TRACK OR SIDING AT GREATER THAN OR EQUAL TO 1.50% GRADIENT. 

c. SPURS AND OTHER TRACKS ON WHICH CARS ARE LEFT UNATTENDED AND THE UNAUTHORIZED MOVEMENT OF SUCH CARS MAY FOUL MAIN TRACK OR SIDING, EXCEPT WHERE TRACK GRADE ASCENDS

b. INDUSTRY TRACKS, WHERE AN INDUSTRY CAN MOVE CARS TO CREATE A HAZARD BY FOULING THE MAIN TRACK, SIDING; OR ANY INDUSTRY TRACKS OR OTHER TRACKS WHERE CARS ARE LEFT UNATTENDED. 

a. INTERCHANGE TRACKS, REGARDLESS OF GRADE CONDITIONS, WHERE THERE IS HAZARD OF FOREIGN LINE OPERATION CAUSING ENGINES OR CARS TO MOVE FOUL OF MAIN TRACK, SIDING OR OTHER TRACKS.

EXCEPT AT THE INTERLOCKINGS, DERAILS ARE REQUIRED AT THE FOLLOWING LOCATIONS UNLESS OTHERWISE AUTHORIZED. 
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NOTE:

(OPEN)

SECTION A-A

(CLOSED)

SECTION A-A
GENERAL PLAN FOR CONNECTING ROD WITH HAYES SLIDING DERAIL

PROPER FUNCTIONING OF HAYES SLIDING DERAIL.

ROD IS PROVIDED TO PERMIT MOVEMENT OF 6�" REQUIRED FOR 

SINCE THE THROW OF SWITCH STAND IS ONLY 5", THE SLOTTED HOLE IN 

HIGH OR LOW SWITCH STANDS PER SCRRA ES2701 & ES2704

CONNECTING ROD FOR USE WITH HAYES DERAIL AND

ES2602
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DAPPING DETAIL - HEADBLOCK TIES DEPRESSED RAIL HEAD DETAIL

TURNOUT DATA

CENTRAL ANGLE OF TURNOUT CURVE:

DEGREE OF CL CURVE:

736’-5�"RADIUS OF CL CURVE:

6�"SWITCH HEEL SPREAD:

SWITCH ANGLE:

9�"VERTEX DISTANCE:

16’-6"SWITCH GEOMETRY:

LEGEND

WELDED JOINTS

NOTES:

5.

4.

3.

2.

1.

(8"x10"x14’-0")
FOR REFERENCE TO SPECIFIC PARTS.

OF THIS LAYOUT.  SEE BILL OF MATERIALS

RH SWITCH POINT DERAIL IS MIRROR IMAGE

STANDARD SPECIFICATIONS 34 11 34.

TIMBER TIES TO CONFORM TO SCRRA

MANGANESE TIP.

LH AND RH SWITCH POINTS WITH

OF JOINT AREA.

COLOR CODE PAINTED ON WEB CLEAR

ALL RAIL SHALL HAVE IDENTIFICATION 

OF MATERIAL ITEMS.

CIRCLED ITEM NUMBERS APPLY TO BILL 

SEE ES2604-02 FOR BILL OF MATERIALS.  

USING STANDARD TIES

STANDARD TIE SPACING

DAPPED

2 - 14’ TIES 16 - 10’ TIES 11 - 11’ TIES 8 - 12’ TIES 3 - 13’ TIES

ES2604-01

- 1 OF 1

NTS

2604

(LEFT HAND SHOWN)

16’-6" DOUBLE POINT DERAIL
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ITEM DESCRIPTION

BILL OF MATERIAL

DWG NO
PART NO

SCRRA

-

-

-

ITEM DESCRIPTION

BILL OF MATERIAL

DWG NO
PART NO

SCRRA

SAMSON POINT, 16’-6"/40’-0" LONG, FLOATING HEEL, MANGANESE TIP, LH

SAMSON POINT, 16’-6"/40’-0" LONG, FLOATING HEEL, MANGANESE TIP, RH

STOCK RAIL, SAMSON UNDERCUT, BENT & CURVED, 28’-10" LONG, RH/RHTO

STOCK RAIL, SAMSON UNDERCUT, STRAIGHT, 42’-0" LONG, RH/LHTO

CURVED RAIL 44’-11�" LONG

CURVED RAIL 30’-4�" LONG

SWITCH ROD #1 ASSEMBLY, ’SMJ’ VERTICAL C/W BASKET ASSEMBLY

SWITCH ROD #2 ASSEMBLY, ’SMJ’ VERTICAL

GAUGE PLATE, INSULATED (P-P-136)

GAUGE PLATE, INS (GP-1-R)

GAUGE PLATE, INS (GP-2-R)

BRACE SLIDE PLATE (S-4P)

BRACE SLIDE PLATE (S-5P)

BRACE SLIDE PLATE (S-7P)

SWITCH HEEL PLATE (P6-RH)

SLIDE PLATE (S-8P), �" RISER

SLIDE PLATE (S-9P), 0" RISER

SWITCH PLATE (P-10-R)

SWITCH PLATE (P-11-R)

SWITCH PLATE (P-12-R)

SWITCH PLATE (P-13-R)

SWITCH PLATE (P-14-R)

SWITCH PLATE (P-15-R)

SWITCH PLATE (P-16-R)

SWITCH PLATE (P-17-R)

STOCK RAIL, SAMSON UNDERCUT, BENT & CURVED, 28’-10" LONG, LH/LHTO

STOCK RAIL, SAMSON UNDERCUT, STRAIGHT, 42’-0" LONG, LH/RHTO

GAUGE PLATE, INS (GP-1-L)

GAUGE PLATE, INS (GP-2-L)

SWITCH HEEL PLATE (P6-LH)

SWITCH PLATE (P-10-L)

SWITCH PLATE (P-11-L)

SWITCH PLATE (P-12-L)

SWITCH PLATE (P-13-L)

SWITCH PLATE (P-14-L)

SWITCH PLATE (P-15-L)

SWITCH PLATE (P-16-L)

SWITCH PLATE (P-17-L)

SWITCH PLATE (P-18-R)

SWITCH PLATE (P-19-R)

SWITCH PLATE (P-20-R)

SWITCH PLATE (P-21-R)

TIE PLATE, ROLLED PANDROL, 6" RAIL BASE, CANTED, 1" DIA HOLES

HOLD-DOWN CLIP (E3706)

HOLD-DOWN CLIP (E3707)

HOLD-DOWN CLIP (E3708)

HOLD-DOWN CLIP (E3709)

HOLD-DOWN CLIP (E3710)

BOLTLESS BRACE, 136RE ’SURFIT’

SERRATED WASHER FOR BOLTLESS BRACE

TIE, HARDWOOD, TREATED, 7" X 9" X 10’-0" LONG

TIE, HARDWOOD, TREATED, 7" X 9" X 11’-0" LONG

TIE, HARDWOOD, TREATED, 7" X 9" X 12’-0" LONG

TIE, HARDWOOD, TREATED, 7" X 9" X 13’-0" LONG

TIE, HARDWOOD, TREATED, 10" X 8" X 14’-0" LONG, DAPPED

TIE PLATE, TP6-0, NO CANT

SWITCH PLATE (P-18-L)

SWITCH PLATE (P-19-L)

SWITCH PLATE (P-20-L)

SWITCH PLATE (P-21-L)

PANDROL SPRING CLIP, (E2063), FOR JOINT BARS

SCREW SPIKE, �" DIA X 6" LONG 
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PANDROL SPRING CLIP (E2055) ES2362
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SPECIFICATIONS

PER MATERIAL

RED TARGET

AA B B

TARGET

BLACK PIPE

1�" STD
OF HOLES

CENTERLINE

BOLT "B" - 2"

MATERIAL SPECIFICATIONS:

SQUARE TARGET RODTUBULAR TARGET ROD

DERAILING SWITCH TARGET

SECTION A-A SECTION B-B
�" TARGET BOLT

REQUIRED
NUMBER

ITEM

BILL OF MATERIAL

(CLASS A STEEL, SEE SPEC 1003 - A)

�" DIA HOLES (TYP)

DERAILING SWITCH TARGET ON TUBULAR ROD

DERAILING SWITCH TARGET ON SQUARE ROD

WASHERS: ALUMINUM FLAT WASHERS.

NUTS: TAMPER RESISTANT, ALCOA OR EQUAL.

BOLTS: �" DIA CARRIAGE BOLTS, 2024-T4 ALLOY.

ALL HARDWARE SHALL BE VANDAL RESISTANT.

HARDWARE:

SCRRA ES2601.

TARGET SHALL BE USED ON ALL DERAILING SWITCH STANDS.  SEE

LOCATION:

SENSITIVE CLEAR MYLAR, 3M-1150 OR EQUAL.

RED VINYL SHEETING. FINISH WITH EXTERIOR GRADE PRESSURE

WITH ENGINEERING GRADE, PRESSURE SENSITIVE , RETRO-REFLECTIVE

PAINT ALL SIDES WITH LINEAR POLYURATHANE. COLOR FACE OF PANEL

�" THICK MILL FINISH ALUMINUM PANEL, ALCOA 6016-T6 OR EQUAL.

SIGNS:

COTTER PIN AS PER SECTION A-A ON THIS SHEET.

�" X 2�" LONG BOLT WITH NUT, WASHERS, SPACERS AND

1.00 SQ. FT. ALUMINUM PANEL

COTTER PIN AS PER SECTION B-B ON THIS SHEET.

�" X 2" LONG BOLT WITH NUT, WASHERS, SPACERS AND

1.00 SQ. FT. ALUMINUM PANEL

2

1

2

1CL

ES2610

- 1 OF 1

NTS

2610

DERAILING SWITCH TARGET

A. CARLOS
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REVISION

STANDARD
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SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

SIGN

2" SQUARE POST

�" DIA HOLES (TYP)

4
’-

6
"

7
"

1’-1�"

2’-3"

4
"

1�"

1�"

3
’-

0
"

15’-0" MAX

9’-0" MIN

1
"

= �
" (T

Y
P
)

R

1
"

TYPE "B"

DERAIL

MAIN TRACK

MATERIAL SPECIFICATIONS

LOCATION PLAN

TO CALIFORNIA STATE LAW

TYPE "B" SIGNS CONFORM

SIDE TRACK

OF NEAREST TIE

ELEVATION OF TOP

BILL OF MATERIAL

ITEM
REQUIRED

NUMBER

TYPE "B" DERAIL SIGN

INSTALLATION NOTES

ANCHORED PER SCRRA ES5210

"ARIAL BOLD" PER SCRRA ES1212, SIZE AS INDICATED.

TEXT STYLE: 

 

PER SCRRA ES5210. 

POST, ANCHOR AND HARDWARE:

GRADE PRESSURE SENSITIVE CLEAR MYLAR, 3M-1150 OR EQUAL.

SHEETING. SILK SCREEN LEGEND WITH BLACK INK. FINISH WITH EXTERIOR

ENGINEERING GRADE, PRESSURE SENSITIVE, RETRO-REFLECTIVE WHITE VINYL

PAINT ALL SIDES WITH LINEAR POLYURATHANE. COLOR FACE OF PANEL WITH

�" THICK MILL FINISH ALUMINUM PANEL, ALCOA 6016-T6 OR EQUAL.

SIGNS:

WHEN SETTING ANCHOR.

SUCH THAT UNDERGROUND UTILITIES SHALL NOT BE DAMAGED

SIDE TRACK.  SELECT OFFSET FROM FIELD SIDE OF NEAREST RAIL

FACING SO AS TO BE READ FROM ENGINE PULLING OUT OF THE

ES2601.  SIGN SHALL BE LOCATED AS PER LOCATION PLAN AND

TYPE "B" DERAIL SIGN SHALL BE USED AT ALL DERAILS PER SCRRA1.

CL
CL

ANCHOR PER SCRRA ES5210

3" LONG BOLT WITH NUT AND WASHERS PER SCRRA ES5210

2" x 2" SQUARE POST (LENGTH VARIES WITH TERRAIN)

1.31 SQ. FT. ALUMINUM PANEL

1

2

1

1

ES2611

- 1 OF 1

NTS

2611

TYPE "B" DERAIL SIGN

A. CARLOS
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DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

8
"

1
�

"

1�"

6
�

"

45°

1"

1
2
"

�
"

1
�

"
�

"
1
�

"
�

"
1
�

"
�

"

TARGETTARGET

(BOLT A)

�" x 2�" BOLT
�" COTTER

LOCK WASHER

1" x 1" TARGET ROD

(BOLT A)

�" x 2" BOLT

PLATE WASHER

TARGET
1" SQUARE

�" RUBBER STRIP

WASHER

SPECIAL SADDLE

PLATE WASHER

FIBRE WASHER

1" WIDE

�" RUBBER STRIP

LOCK WASHER

�" COTTER

AT TOP

SAW CUT

OF HOLES

CENTERLINE

SPRING COTTER

DRILL FOR �"

�
"

�
"
 
S

Q

ƒ"

 

�"¤"

�"

�
"
 
S

Q

HOLES

�" DIA

18 PER INCH

AM STD THREADS

1�" OD, 1" ID

TARGET ROD

10"

FULL VIEW

A A BB

ATTEND TO

DERAILING

SWITCH

ATTEND TO

DERAILING

SWITCH

BLACK PIPE

1�" STD

BOLT "B" - 2"

BOLT "A" - 2�"

SECTION A-A SECTION B-B �" TARGET BOLT

DERAILING SWITCH TARGET TUBULAR TARGET ROD SQUARE TARGET ROD

REQUIRED

NUMBER
ITEM

BILL OF MATERIAL

DERAIL SWITCH NOTICE ON TUBULAR ROD

DERAIL SWITCH NOTICE TARGET ON SQUARE ROD

MATERIAL SPECIFICATIONS:

WASHERS: ALUMINUM FLAT WASHERS.

NUTS: TAMPER RESISTANT, ALCOA OR EQUAL.

BOLTS: �" DIA CARRIAGE BOLTS, 2024-T4 ALLOY.

ALL HARDWARE SHALL BE VANDAL RESISTANT.

HARDWARE:

"ARIAL BOLD" PER SCRRA ES1212, SIZE AS INDICATED.

TEXT STYLE:

WOULD BE MADE.

PARTICULAR SWITCH THROUGH WHICH THE FOULING MOVEMENT

DERAILING SWITCH NOTICE SHALL BE PLACED ON STAND OF THAT

WHERE DERAIL IS PROVIDED TO PREVENT FOULING OF ANY TRACK,

LOCATION:

EQUAL.

WITH EXTERIOR GRADE PRESSURE SENSITIVE CLEAR MYLAR, 3M-1150 OR

WHITE VINYL SHEETING. SILK SCREEN LEGEND WITH BLACK INK. FINISH

WITH ENGINEERING GRADE, PRESSURE SENSITIVE , RETRO-REFLECTIVE

PAINT ALL SIDES WITH LINEAR POLYURATHANE. COLOR FACE OF PANEL

�" THICK MILL FINISH ALUMINUM PANEL, ALCOA 6016-T6 OR EQUAL.

SIGNS:

COTTER PIN AS PER SECTION A-A ON THIS SHEET.

�" X 2�" LONG BOLT WITH NUT, WASHERS, SPACERS AND

0.56 SQ. FT. ALUMINUM PANEL

COTTER PIN AS PER SECTION B-B ON THIS SHEET.

�" X 2" LONG BOLT WITH NUT, WASHERS, SPACERS AND

0.56 SQ. FT. ALUMINUM PANEL

2

1

2

1
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NTS

2612

DERAIL SWITCH NOTICE

A. CARLOS
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DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

>

>

9 10 11

X99-02310HAYS DERAIL HBXS-8-SS C/W CROWDER

X99-02314

G90-00630

G90-00631

G90-00632

J15-00068

J15-00069

V50-00010

V01-61010

V30-60015

V35-60217

CLIP PANDROL E2055G RH GALVANIZED X25-00016

RODDING KIT FOR WCH DERAIL FOR USE WITH US&S M23E SW/MACHINE

TIE PLATE DR-136

TIE PLATE DR1-136

TIE PLATE DR2-136

TIE HARDWOOD TREATED DAPPED 8" X 10" X 12’-0"

TIE HARDWOOD TREATED 8" X 10" X 9’-0"

SCREW SPIKE �" X 6"

BOLT HEX 1" X 4" GR5

NUT HEVEY HEX 1" GR5

WASHER SPRING HEAVY 1"

INSTALLATION REQUIREMENT NOTES:

INSTALLATION OF CROWDER NOTES:

9.

8.

7.

6.

5.

4.

3.

2.

1.

7.

6.

5.

4.

3.

2.

1.

DR2-136 DR1-136

DR2-136

DR-136

DR-136 DR-136

INSTALL A SWITCH LOCK.

PLACE COTTER KEYS TO SECURE THE NUTS.

COMPONENT.  ADJUST AS NECESSARY.

ON THE EYE AND CONNECTING ROD CAN RESULT IN A FAILURE OF THAT

PRESSURE ON THE CONNECTING ROD OR SWITCH STAND EYE.  PRESSURE

SWITCH STAND TO A 5�" THROW.  A SHORTER THROW WILL GIVE YOU 

TO THE RIGHT HAND LUG ON THE DERAIL.  ADJUST THE THROW ON YOUR 

SWITCH STAND.  THE OPPOSITE END OF THE CONNECTING ROD CONNECTS

SWITCH STAND TO THE TURNBUCKLE ON THE SWITCH STAND OR ELECTRIC

ATTACH THE SWITCH STAND CONNECTING ROD OF THE MANUAL OR ELECTRIC

REVERSING CRANK MECHANISM ON THE BASE OF THE WHEEL CROWDER.

THE OPPOSITE END OF THE CONNECTING ROD WITH THE TURNBUCKLE INTO THE

ATTACH THE CONNECTING ROD TO THE LEFT LUG ON THE DERAIL, THEN CONNECT

WITH BOTH RAIL AND WHEEL CROWDER SECURED AND IN DERAILING POSITION,

CROWDER POINT CONTACTS WITH THE RAIL.

USE THE WEB SET SCREWS TO ADJUST AND MAINTAIN PROPER WHEEL

THE RAIL CROWDER AND DRILLED IN THE FIELD.

RAIL CROWDER MOUNTING BOLT HOLE TO BE MATCH MARKED FROM 

PLACE THE WHEEL CROWDER TIGHTLY AGAINST THE WEB OF THE RAIL.

WEATHER CONDITIONS.

DERAIL MUST BE POCKETED TO PREVENT BINDING IN ADVERSE

HAVE GOOD DRAINAGE AND BALLAST.  THE AREA UNDER THE

FROM SPLITTING.

SPIKE HOLES.  PRE-DRILL HOLES TO PREVENT THE TIES

FASTEN THE DERAIL AND CROWDER THROUGH ALL THE SCREW

SPIKE BOTH RAILS TO THE TIES AT THE PROPER GAUGE.

PLACE THE DERAIL TIGHTLY AGAINST THE RAIL.

READ THE MANUFACTURER’S INSTRUCTIONS.

THAT HOLD THE DERAIL ARE HIGH QUALITY.

MAKE SURE THAT YOUR SWITCH STAND (HEAD BLOCK) TIES

ADJUST SWITCH STAND CRANK EYE FOR 5�" THROW.

FOR PROPER THROW OF SWITCH STAND TO DERAIL/CROWDER,

PAINT: SAFETY YELLOW.

WHEEL CROWDER STROKE IS 5�" WITH �" DIAMETER PINS.

CROWDER WITH SLIDING DERAIL SHOWN.

ITEM QTY

1

1

3

1

2

2

46

DESCRIPTION

1

2

4

5

6

7

8

9

2

1

3

PART NO

SCRRA

BILL OF MATERIAL

NO

PRODUCT

10 2

211

812

ES2613
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DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

6 7 8

X99-02310HAYS DERAIL HBXS-8-SS C/W CROWDER

R36-36094

J15-00067

V50-00010

V01-61010

V30-60015

V35-60217

X25-00016

INSTALLATION REQUIREMENT NOTES:

INSTALLATION OF CROWDER NOTES:

9.

8.

7.

6.

5.

4.

3.

2.

1.

7.

6.

5.

4.

3.

2.

1.

DR1-136

DR-136 DR-136

INSTALL A SWITCH LOCK.

PLACE COTTER KEYS TO SECURE THE NUTS.

COMPONENT.  ADJUST AS NECESSARY.

ON THE EYE AND CONNECTING ROD CAN RESULT IN A FAILURE OF THAT

PRESSURE ON THE CONNECTING ROD OR SWITCH STAND EYE.  PRESSURE

SWITCH STAND TO A 5�" THROW.  A SHORTER THROW WILL GIVE YOU 

TO THE RIGHT HAND LUG ON THE DERAIL.  ADJUST THE THROW ON YOUR 

SWITCH STAND.  THE OPPOSITE END OF THE CONNECTING ROD CONNECTS

SWITCH STAND TO THE TURNBUCKLE ON THE SWITCH STAND OR ELECTRIC

ATTACH THE SWITCH STAND CONNECTING ROD OF THE MANUAL OR ELECTRIC

REVERSING CRANK MECHANISM ON THE BASE OF THE WHEEL CROWDER.

THE OPPOSITE END OF THE CONNECTING ROD WITH THE TURNBUCKLE INTO THE

ATTACH THE CONNECTING ROD TO THE LEFT LUG ON THE DERAIL, THEN CONNECT

WITH BOTH RAIL AND WHEEL CROWDER SECURED AND IN DERAILING POSITION,

CROWDER POINT CONTACTS WITH THE RAIL.

USE THE WEB SET SCREWS TO ADJUST AND MAINTAIN PROPER WHEEL

THE RAIL CROWDER AND DRILLED IN THE FIELD.

RAIL CROWDER MOUNTING BOLT HOLE TO BE MATCH MARKED FROM 

PLACE THE WHEEL CROWDER TIGHTLY AGAINST THE WEB OF THE RAIL.

WEATHER CONDITIONS.

DERAIL MUST BE POCKETED TO PREVENT BINDING IN ADVERSE

HAVE GOOD DRAINAGE AND BALLAST.  THE AREA UNDER THE

FROM SPLITTING.

SPIKE HOLES.  PRE-DRILL HOLES TO PREVENT THE TIES

FASTEN THE DERAIL AND CROWDER THROUGH ALL THE SCREW

SPIKE BOTH RAILS TO THE TIES AT THE PROPER GAUGE.

PLACE THE DERAIL TIGHTLY AGAINST THE RAIL.

READ THE MANUFACTURER’S INSTRUCTIONS.

THAT HOLD THE DERAIL ARE HIGH QUALITY.

MAKE SURE THAT YOUR SWITCH STAND (HEAD BLOCK) TIES

ADJUST SWITCH STAND CRANK EYE FOR 5�" THROW.

FOR PROPER THROW OF SWITCH STAND TO DERAIL/CROWDER,

PAINT: SAFETY YELLOW.

WHEEL CROWDER STROKE IS 5�" WITH �" DIAMETER PINS.

CROWDER WITH SLIDING DERAIL SHOWN.

36E SWITCH STAND WITH TARGET & BALL HANDLE SCRRA STANDARD TARGET

TIE HARDWOOD TREATED, 8" X 12" X 14’-0"

SCREW SPIKE �" X 6"

BOLT HEX 1" X 4" GR 5

NUT HEAVY HEX 1" GR 5

WASHER SPRING HEAVY 1"

CLIP PANDROL E2055G RH GALVANIZED

D-XXXX

36

4A

1

5

9

2

3 ITEM QTY

1

1

2

2

38

4

2

DESCRIPTION

1

2

4

5

6

7

8

9

2

2

3

PART NO

SCRRA

BILL OF MATERIAL

NO

PRODUCT

DR1-136

4

24A

TIE PLATE DR1-136

TIE PLATE DR-136

ES2614

- NTS

NONE

2614

WITH 36E SWITCH STAND

BI-DIRECTIONAL DERAIL WITH CROWDER

HDR

XXXXREVISIONXX-XX-XXX



1
2
’
 
-
 

0
"
 

M
IN

HOSE

WHEEL SENSOR

NON-CONTACT SMART

APPROVED EQUAL

SOLID STATE CONTROLS, 100 GAL TANK, DOUBLE GEAR PUMP OR

PORTEC PROTECTOR IV TRACKSIDE FRICTION MANAGEMENT SYSTEM -

CABINET

CYCLE BATTERY SUPPLIED WITH

DC SOLAR - REQUIRES PANEL AND DEEP

AC - SINGLE PHASE 100-240V 50-60 HZ

DC SOLAR OR AC COMMERCIAL POWER

GAGE FACE APPLICATORS OR APPROVED EQUAL

2 EACH MC-4XL APPLICATOR BARS WITH GREASEWAY GUIDE

60’ - 22" - FIELD PANEL - 2 EACH

60’ x 64" - GAGE PANEL - 1 EACH

CATCH-ALL TRACK MAT OR APPROVED EQUAL

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011

UserName=> carlosa Date Plotted: 2:19:53 PM10/5/2011 Plot Driver=> S:\Plot Drivers\pdf.plt FileName=> s:\V8EngStds\2000\ES2615.dgn

ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

CL CL

NOTES:

3.

2.

1.

MANUFACTURERS RECOMMENDATION.

CATCH-ALL TRACK MAT TO BE INSTALLED PER

LUBRICANTS.

AND EQUIPMENT, AND RECOMMENDED 

FOR INSTALLATION, MAINTENANCE OF HOSES

FOLLOW MANUFACTURER RECOMMENDATIONS

TO BE INSTALLED ON TANGENT TRACK.

DETERMINED BY SCRRA. RAIL LUBRICATOR

FIELD LOCATION OF RAIL LUBRICATOR TO BE

ES2615

- 1 OF 1

NTS

2615

RAIL LUBRICATOR

HDR
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8�" WITH SPRING EXTENDED

6�" WITH SPRING COMPRESSED

OR APPROVED EQUAL

SHOCK-FREE HEAD

OPTIONAL HAYCO

1�" X 6" BAR

W8 X 40# BEAM

MOUNTING PLATE

STRIKING FACE WITH APPROVED

ATTACHES TO EXISTING

3
"

6" X 6" L 6" x 6"  L

1’-3"

4’-8�"

3
’
-

4
�

"

4"4" 7"5’-10"

1’-1�"

SUPPLIED WITH BUMPING POST

HEX HEAD FROG BOLTS

PER TIE.  NO TIE PLATES.

FULLY SPIKED WITH 2 SPIKES

TRACK STIFFENERS.  EACH RAIL

18’ MIDDLE RAILS ADDED AS

SCRRA ES2460-01 AND ES2460-02.

SPIKED WITH PLATES PER

RUNNING RAILS TO BE FULLY

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ASSISTANT DIRECTOR: STANDARDS & DESIGN
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ELEVATION FRONT
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STEEL - FORGED

COLD ROLLED STEEL STEEL - FORGED

CAST STEEL

STEEL-FORGED

SPECIFIED ON ORDER.

CONNECTING ROD AND HOLD DOWN STRAP UNLESS 

MANUFACTURER WILL NOT FURNISH TARGET, 

USE ONE HIGH STAND AND ONE LOW STAND.

CLOSE TOGETHER AS TO BLANKET EACH OTHER, 

WHERE TWO HIGH STANDS COME SO 

POINT DERAILS.  

SHALL BE USED FOR SINGLE AND DOUBLE SWITCH 

SWITCH STANDS OF THE TYPE SHOWN ON THIS PLAN 

OR OTHER TRACKS PERMIT.

TURNOUT SIDE TO THE TRACK WHEREVER STRUCTURES 

MAIN TRACK SWITCH STANDS SHALL BE PLACED ON THE 

COURSE OF MAINTENANCE OR CAPITAL PROJECT RENEWALS.

UNTIL THIS STYLE STAND IS REPLACED IN THE NORMAL 

THIS HIGH STAR SWITCH STAND IS TO BE USED ONLY 
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CLEARANCE POINT

CLEARANCE POINT

DERAIL

POINT OF

DERAIL

POINT OF

DEPICTED IN THIS STANDARD IS THE MINIMUM PERMISSIBLE LENGTH.

TO PROVIDE THE NECESSARY TANGENT TRACK LENGTH. THE DIMENSION

CLOSURE CURVES MAY REQUIRE EXTENDING THE DIMENSION "B" LENGTH

TRACK (SEE ES2604-01 FOR DOUBLE SWITCH POINT DERAIL DIMENSIONS).

THE DOUBLE POINT DERAIL WILL BE PLACED ENTIRELY ON TANGENT

JOINTS IN CONNECTION WITH TURNOUTS OR OTHER THAN MAIN TRACKS.

SEE ES8220 FOR PLACEMENT OF ALL OTHER NECESSARY INSULATED

MINIMUM OF 50’-0".

DISTANCE FROM CLEARANCE POINT TO INSULATED JOINT SHALL BE A

SHALL BE APPLIED TO ALL NEW CONSTRUCTION).

(FRA REGULATIONS ALLOW 19’-6" STAGGER BUT ABOVE STANDARD

SHALL BE A MINIMUM OF 6’-6" AND A MAXIMUM OF 10’-0".

DISTANCE MEASURED BETWEEN END POSTS OF INSULATED JOINTS

SYMBOL"    " DESIGNATES THE POINT OF DERAIL.

CONNECTION WITH THE PLACEMENT OF THE DERAIL.

THIS SHEET ONLY DEPICTS THE INSULATED JOINTS REQUIRED IN

6.

5.
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3.

2.
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(SIDE VIEW)

SWITCH STAND

TARGETS; ES2705

COLORS OF SWITCH 

HANDLE CONNECTING ROD

DOUBLE CRANK

PIVOT PIN BUSHING

NORMAL POSITION.

THE SWITCH IS LINED FOR THE 

BE PARALLEL TO THE RAIL WHEN 

LONGER SIDE OF TIP SHOULD 

OF SWITCH LIGHTS, THE 

TO PERMIT INTERCHANGEABILITY

CAST IRON PLUG LAMP TIP

AND MAST
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ELEVATION FRONT

YOKE
SECTION A-A

CONNECTING ROD

GUARD

HOLD DOWN STRAP

TABLE
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STEEL TUBING

SEAMLESS
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STEEL-FORGED
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SWITCH STANDS OF THE TYPE SHOWN ON THIS PLAN 

OR OTHER TRACKS PERMIT.

TURNOUT SIDE TO THE TRACK WHEREVER STRUCTURES 

MAIN TRACK SWITCH STANDS SHALL BE PLACED ON THE 

COURSE OF MAINTENANCE OR CAPITAL PROJECT RENEWALS.

UNTIL THIS STYLE STAND IS REPLACED IN THE NORMAL 

THIS LOW STAR SWITCH STAND IS TO BE USED ONLY 

MAINLINE USE.

USE 36E (ES2708) STANDS FOR NEW INSTALLATION

ES2704

A 1 OF 1

NTS

2704

DOUBLE CRANK - DOUBLE HEADBLOCK

LOW STAR SWITCH STAND

A. CARLOS

ACA 12/05/11 ADDED "FOR MAINTENANCE ONLY" STAMP NDP



76" +1/4" -0"

1�" 7TPI UPC-28 THREADS (15" MIN) 17"

5"

SAE 1045 - 1�" DIA BAR

RA125 1.25" FIBERGLASS INSULATOR ASSEMBLY

HEX NUT - 4 REQUIRED

STANDARD PATTERN 

WASHER 1�" - 4 REQUIRED

STANDARD PATTERN SPRING
CASTING - 4 REQUIRED

SF-21 DUCTILE IRON

BUSHING - 4 REQUIRED

PA-6 NYLON INSULATOR

FLAT WASHER - 4 REQUIRED

STANDARD PATTERN
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

NOTES:

6.

5.

4.

3.

2.

1.

ALL THREADS TO BE COATED WITH BOSTIK "NEVER-SEIZE".

SPECIAL NOTE TO MANUFACTURER:

CHAMFER ENDS OF ROD BEFORE THREADING.

INCLUDE JAM NUT ON EACH OF ASSEMBLY.

BE SHIPPED ASSEMBLED.

PA-6 INSULATORS ARE POLYMIDE TYPE 6 NYLON.  ALL RODS SHALL

AFTER ASSEMBLING THE RA125, BUFF SMOOTH ALL WRENCH MARKS.

WITH STANDARD MILL TOLERANCES.

TENSILE, 45, 000 PSI YIELD, AND 12% ELONGATION PROPERTIES

RAIL ENGAGEMENT FITTINGS (SF-21) SHALL BE OF 60, 000 PSI

ROD SHALL BE SAE1045.  THREADS SHALL BE 1�" 7 UNC-2B.

ES2706

- 1 OF 1

NTS

2706

INSULATED GAUGE ROD

HDR
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012
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A
   

STAND WITH OPTIONAL 36" STRAIGHT HANDLE

22E SWITCH STAND

(USE FOR TIGHT CLEARANCE ONLY)

OPTIONAL 36" STRAIGHT HANDLE

1

1

1

4

4

4

5

1

1

2

2

1

2

2

2

4

4

1

1

1

1

THRUST BUSHING

YOKE (D-34637)

FOOT LATCH

NOTES:

1

(SEE ASSEMBLY DRAWING FOR PARTS DRAWINGS)

LINKAGE AND SPRING CAGE ASSEMBLY

THRUST BALL 1" DIA

COVER (S-604-C)

BASE (D-34645)

CRANK EYE (GL-1889)

TRI-HANDLE LEVER

SQUARE HEAD BOLT �" X 3" LONG

HEX NUT �" - 11

LOCK WASHER �"

SQUARE HEAD BOLT �" X 2�" LONG

SECURITY NUT �" - 10

1608B GREASE FITTING - DRIVE TYPE

BOLT

NUT

�" X 2�" HEX CAP SCREW

HEX SECURITY NUT

A

22E - TOP VIEW

22E - DETAIL VIEW

2235

2210

2252

2202

2213

2231

2207

2251

2253

2216C

2212C

2201A

2208A

2254

2250

2209B

BILL OF MATERIAL

QTY DESCRIPTIONCATALOG NO
PART NO

SCRRA

SPINDLE (GL-2762)

TARGET

TARGET MAST

6.

5.

4.

3.

2.

1.

STRAIGHT HANDLE TO BE PAINTED SAFETY YELLOW.

SEE SCRRA ES2108FOR CONNECTING ROD ASSEMBLY

SEE SCRRA ES2703-02FOR TRACK IDENTIFICATION

SEE SCRRA ES2703-01FOR SWITCH TARGET DETAILS

SEE SCRRA ES2355FOR SCREW SPIKES

(SCRRA ES2355)

SWITCH STAND TO BE INSTALLED USING SCREW SPIKES

(TEXACO NO 904 GREASE).

"SPINDLE" SLOT, AND ALL BEARING SURFACES 

IN "THRUST BUSHING" CAVITY, BOTH ENDS "SPRING BASE",

INTERNAL PARTS IS REQUIRED.  APPLY GREASE LIBERALLY

IF SWITCH STAND IS DISASSEMBLED, REGREASING OF ALL

RECOMMEND OIL WITH GRAPHITE CONTENT SAE 60.

"OIL CUPS" WITH ANY GOOD GRADE ENGINE OIL.

AND LUBRICATED AT LEAST ONCE A YEAR.  ADD OIL IN 

IT IS RECOMMENDED THAT SWITCH STANDS BE INSPECTED

TRACK

22-E RECOMMENDED USE:  YARD AND OTHER THAN MAIN

ES2707

- 1 OF 1

NTS

2707

22E SWITCH STAND

HDR

XXXXREVISIONXX-XX-XXX



5
’
-

4
�

"
5�"

10�" 3’-4�" STRAIGHT (REF)

2’ - 11" TRI-HANDLE (REF)

3672

7
�

"
6
�

"

1" DIA (TYP)

3671

3666

1
�

"

9" LARGE SPINDLE

3665

3616

3615

3602

3601

3667

3666

3668

2’-2"

10" 

1
�

"

2
’
-

0
�

"
3
�

"
6
�

"
6
�

"
7
"

6
�

"
6
�

"
3
�

"

1’-1"

1
0
�

"

1
’
-

2
�

"

8
�

"

CAP

TARGETS
18" DIA

3678

3679

3616

3615

3677

ROLL PIN �" X 2"

3665

3666

3667

3602 3601

3668

(10 SCREW SPIKES REQUIRED)
ATTACH STAND TO HEADBLOCK TIES
USE SCREW SPIKES ES2355 TO 
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36-EH

D-XXXX

36

A
   

A

36-E

STAND WITH OPTIONAL STRAIGHT HANDLE

A
   

36-EH & 36-E

NOTES:

1. FOR BILL OF MATERIALS SEE SHEET ES2708, SHEET 2 OF 2

ES2708-01

- 1 OF 2

NTS

2708

36E & 36EH SWITCH STANDS
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012
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D-XXXX

36

NOTES:

(USE FOR TIGHT CLEARANCE ONLY)

OPTIONAL 36" STRAIGHT HANDLE

TIE STRAP LOCATION

TIE MOUNTING KIT

TIE STRAP STRAIGHT HANDLE TO BE PAINTED SAFETY YELLOW.

-CONNECTING ROD ASSEMBLY - ES2108

-SWITCH TARGET DETAILS - ES2703-01 & 02

-SCREW SPIKES - ES2358

REFERENCE THE FOLLOWING DRAWINGS:

LUBRICATE INTERNALLY AT LEAST ONCE A YEAR.

OPPOSITE SIDE OF TRACK FROM SWITCH STANDS.

APPLY TIE STRAP ON HEADBLOCK TIES ON

FOR MAIN LINE INSTALLATION USE MOUNTING KIT.

36-EH RECOMMENDED USE:  MAIN TRACK.

LINE TRACKS.

OVERS AND YARD TRACKS OR OTHER THEN MAIN

36-E RECOMMENDED USE: MAIN TRACK CROSS-

SEE ES2708-01 FOR REST OF THE DRAWING.

7.

6.

5.

4.

3.

2.

1.

(1) �" X 2" X 2’ STEEL STRAP

(10 FOR STAND AND 2 FOR STRAP)

(12) SCREW SPIKES ES2355

1

1

1

2

2

1

2

2

1

1

BILL OF MATERIAL

QTY DESCRIPTIONCATALOG NO

1

1

2

2

1

1

1

1

1

3674

3669

3601

3602

3668

3616

3615

3671

3665

3666

3672

3653

3654

3652

3656

3667

3677

3678

3679

13655

3673 1

1

2

2

2

4

4

2

2

2

1

BASE (D-34678)

SPINDLE

CRANKEYE (GL-1889)

TRI-HANDLE LEVER

SQ HD BOLT �" X 3�" LONG

SQ HD BOLT �" X 4�" LONG

HUB (D-34629)

YOKE (D-34679)

�" BUTTON RIVETS

FOOT LATCH

CRANK BUSHING

CRANK WASHER

CRANK GL-1908

COTTER

�" X 2�" HEX CAP SCREW

STIFFENER S-480

ADAPTER S-481

SPINDLE EXTENSION #66

SQ HEAD BOLT �" X 2�" LONG 2" THDS

HEX NUT �"

SPRING WASHER - �"

ANCO HEX NUT - �"

HEX SECURITY NUT �" - 10

SPRING WASHER �"

FLAT WASHER 1�"

GREASE FITTING

GREASE FITTING

ROLL PIN �" X 2"

HEX SECURITY NUT -  �"

COVER (S-479)

HEX NUT HEAVY WFI  �" - SLOTTED

PART NO

SCRRA

ES2708-02
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36E & 36EH SWITCH STANDS
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012
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NOTES:

4.

3.

2.

1.

TARGET SPINDLE EXTENSION

9

13

2

12

3

1

11
6

4 5

10

8

7
14

�" INSIDE, 1�" OUTSIDE SQUARE TUBING

TIE STRAP MOUNTING KIT

BASE112E HIGH SWITCH STAND

1

1

1

1

2

6

3

1

2

1

1

1

LEVER BRACKET

1

-

PART NO

11212E

11213E

11201E

11202E

11210E

11216E

962023

11211E

11214E

11215E

11217E

11209E1 MAIN CASTING (MODIFIED AS SHOWN)

HAND LEVER

SPINDLE

CRANK EYE

COLLAR

SPLICE BRACKET

SPINDLE EXTENSION

RIVET �" X 3�"

1

2

3

4

5

6

7

8

9

10

11

12

13

14

QTY DESCRIPTIONITEM

BILL OF MATERIALS

TARGET

RIVET �" X 3�"

�" X 2" BOLT SQUARE HD/HEX HD NUT 8 FLAT WASHER

�" X 2�" MACH BOLTS/SQUARE HD 8 HEX ANCO NUTS

HEX SLOTTED NUTS 8�" X 1�" COTTER/SPRING WASHER

�" X 3�" HT MACH BOLTS/

115 TIE STRAP MOUNTING KIT

15

SCRRA ES2108FOR CONNECTING ROD ASSEMBLY:

SCRRA ES2703-02FOR TRACK IDENTIFICATIONS:

SCRRA ES2703-01FOR SWITCH TARGET DETAILS:

MINIMUM CONNECTING ROD LENGTH IS 6’-0�".

SIDE OF TRACK FROM SWITCH STANDS.

APPLY TIE STRAP ON HEADBLOCK TIES ON OPPOSITE

MOUNTING KIT.

RECOMMENDED USE, MAIN TRACK FOR SWITCH STAND 

(1) �" X 2" X 2’ STEEL STRAP

PART NO

SCRRA

ES2709

- 1 OF 1

NTS

2709

112E HIGH SWITCH STAND

HDR
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

D-34678

36E

1

TURNBUCKLE (TIGHTEN JAM NUT)

THREADS SHOWING ON CONNECTING ROD 

OR ADJUSTMENT.  START WITH ABOUT 1" OF 

SHOULD BE GREASED PRIOR TO INSTALLATION

CRANKEYE AND CONNECTING ROD CLEVIS

2

AT FIRST ROD

SWITCH POINT & STOCK RAIL

MEASURE THROW BETWEEN

3

FOR MEASURED OPENING AND CORRECT STAND

SET CRANKEYE SETTING AT DISTANCE "A"

"A" "A"

SWITCH

OF

THROW

RACOR 22E RACOR 36E

4�"

4�"

4�"

4�"

5"

5�"

5�"

5�"

5�"

5�"

5�"

2�"

2�"

2�"

2�"

2�"

2�"

2�"

2�"

2�"

-

-

2�"

2�"

2�"

2�"

2�"

3"

3�"

3�"

3�"

3�"

3�"

4

OR LAG TO TIES.

HEADBLOCK TIES AND SPIKE

CENTER STAND ON

IN VERTICAL POSITION.

SIDES), AND STAND LEVER

(OPENING EQUAL ON BOTH

HALF-THROWN POSITION 

MOVE SWITCH POINTS TO

5

REST FOR BOTH POSITIONS.

POSITIONS ON TOP OF LEVER

THAN 1�" TO 2" ABOVE FINAL

LEVER SHOULD NOT BE MORE 

POINT CONTACTS STOCK RAIL,

SIDES SEVERAL TIMES.  WHEN

HAND THROW SWITCH TO BOTH

ELEVATION

SHORTEN CONNECTING ROD CLEVIS.

SHORTEN CRANKEYE SETTING AND

AND FAR POINT IS TOO TIGHT:

WHEN NEAR POINT FITS PROPERLY 

LENGTHEN CONNECTING ROD CLEVIS.

LENGTHEN CRANKEYE SETTING AND 

AND FAR POINT IS LOOSE: 

WHEN NEAR POINT FITS PROPERLY 

LENGTHEN CONNECTING ROD CLEVIS.

SHORTEN CRANKEYE SETTING AND 

AND NEAR POINT IS TOO TIGHT: 

WHEN FAR POINT FITS PROPERLY

SHORTEN CONNECTING ROD CLEVIS.

LENGTHEN CRANKEYE SETTING AND 

AND NEAR POINT IS LOOSE: 

WHEN FAR POINT FITS PROPERLY

NOT CHANGE CONNECTING ROD CLEVIS.

SHORTEN CRANKEYE SETTING AND DO

WHEN BOTH POINTS ARE TIGHT: 

NOT CHANGE CONNECTING ROD CLEVIS.

LENGTHEN CRANKEYE SETTING AND DO

WHEN BOTH POINTS ARE LOOSE: 

"A" WORKS FOR ALL ROD LENGTHS

RACOR 22E & 36E
STANDARD SIDE FOR CRANKEYE

NOTES:

5.

4.

3.

2.

1.

IN CONNECTING ROD/HEAD ROD CONNECTIONS.

PROBABLY DUE TO TOLERANCES (LOST MOTION) 

ON THIS DRAWING AND FINAL ADJUSTMENTS ARE

DIFFERENCES BETWEEN CRANKEYE MEASUREMENTS

INSPECTIONS.

RECOMMENDED BEFORE REASSEMBLY AFTER

REGREASING OF ALL INTERNAL PARTS IS 

GREASE SHOULD BE LG312 LITHIUM GRADE 2.  

OIL CUPS: USE SAE 40, ADD OIL FREQUENTLY.

IS USED FREQUENTLY.

AT LEAST ANNUALLY OR MORE WHERE STAND 

FIELD INSPECTION OF STAND IS RECOMMENDED 

STANDS ON TIMBER OR CONCRETE TIES.

PIM SCREWS WHEN INSTALLING NEW SWITCH 

" SCREW SPIKES OR APPROPRIATE �USE 

IF NOT, ADJUST AS FOLLOWS:

ES2710
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STANDS WITH ADJUSTABLE CRANK EYE

CONNECTING ROD ASSEMBLY FOR ALL SWITCH
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132-136 LB
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3’-4"
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- 1�" FOR 1�" HEAD RODS

- 1�" FOR 1" HEAD RODS

- �" FOR �" HEAD RODS"Z"
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132-136 LB 1�"7’
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SCRRA Engineering Standards are intended for SCRRA approved uses only.  FOR NON-SCRRA APPROVED USES: SCRRA and its member agencies, directors, officers, employees and/or agents shall 
not be responsible for the accuracy or completeness of the data or information contained herein.  The selection and use of these standards, while designed in accordance with generally accepted 
engineering principles and practices, is the sole responsibility of the user and should not be used without consulting a registered professional engineer.  All warranties and representations of any kind are 
disclaimed.  Anyone making use of this information agrees that it assumes all liability arising from such use.  No part of these standards should be reproduced or distributed in any form or by any means 
without the prior written permission of SCRRA.  All rights reserved.   
 
Since revisions or additions to the engineering standards may occur at any time, the user agrees to indemnify, defend, by counsel satisfactory to SCRRA and Member Agency, and hold harmless SCRRA, 
Member Agencies, and Operating Railroad, and their respective officers, commissioners, employees, agents, successors and assigns. ("Indemnitees"), and each of them to the maximum extent allowed 
by law, from and against all loss, liability, claims, demands, suits, liens, claims of lien, damages (including incidental consequential damages), costs and expenses (including, without limitation, any fines, 
penalties, judgments, actual litigation expenses and experts' and actual attorneys' fees), that are incurred by or asserted against Indemnitees arising out of or connected in any manner with the user's use 
of outdated engineering standards. 
 
Updating the contents of the manual is a continued process, and revisions/replacements are issued periodically.  Questions, comments, and proposed recommendations for changes may be sent to 
SCRRA at 279 E. Arrow Highway, Suite A, San Dimas, CA 91773. 
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THE ENTIRE MACHINED SURFACE.
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SHOULDER, FORGED, TYPE 5, ANTI-OVERDRIVE
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SCRRA Engineering Standards are intended for SCRRA approved uses only.  FOR NON-SCRRA APPROVED USES: SCRRA and its member agencies, directors, officers, employees and/or agents shall 
not be responsible for the accuracy or completeness of the data or information contained herein.  The selection and use of these standards, while designed in accordance with generally accepted 
engineering principles and practices, is the sole responsibility of the user and should not be used without consulting a registered professional engineer.  All warranties and representations of any kind are 
disclaimed.  Anyone making use of this information agrees that it assumes all liability arising from such use.  No part of these standards should be reproduced or distributed in any form or by any means 
without the prior written permission of SCRRA.  All rights reserved.   
 
Since revisions or additions to the engineering standards may occur at any time, the user agrees to indemnify, defend, by counsel satisfactory to SCRRA and Member Agency, and hold harmless SCRRA, 
Member Agencies, and Operating Railroad, and their respective officers, commissioners, employees, agents, successors and assigns. ("Indemnitees"), and each of them to the maximum extent allowed 
by law, from and against all loss, liability, claims, demands, suits, liens, claims of lien, damages (including incidental consequential damages), costs and expenses (including, without limitation, any fines, 
penalties, judgments, actual litigation expenses and experts' and actual attorneys' fees), that are incurred by or asserted against Indemnitees arising out of or connected in any manner with the user's use 
of outdated engineering standards. 
 
Updating the contents of the manual is a continued process, and revisions/replacements are issued periodically.  Questions, comments, and proposed recommendations for changes may be sent to 
SCRRA at 279 E. Arrow Highway, Suite A, San Dimas, CA 91773. 
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1.

TIE NO 55 - LENGTH = 24’-5�"

TIE NO 56 - LENGTH = 24’-5�"

TIE NO 57 - LENGTH = 24’-5�"

DISTANCES INDICATED AT EACH TIE ARE MEASURED FROM THE POINT OF SWITCH.

AND STANDARD TIE PER SCRRA ENGINEERING STANDARDS.

FROM TIE ENDS TO RAIL CENTERLINE, EXCEPT AS NOTED.  TRANSITION TIES 

AND STANDARD 8’-3" TIES CANTED 1:40.  ALL LENGTHS SHALL INCLUDE 1’-9" 

ALL SWITCH TIES ARE FLAT (NON-CANTED), EXCEPT 1:80 TRANSITION TIES
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DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

NOTES:
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ITEM QTY
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DESCRIPTION

BILL OF MATERIAL

1
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LH TURNOUT TIES (0-59)

8’-3" 1:40 CANT STANDARD TIE (FOR CROSSOVER CONNECTION)

8’-3" 1:80 CANT CONCRETE TIE
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DISTANCES INDICATED AT EACH TIE ARE MEASURED FROM THE POINT OF SWITCH.

14 STANDARD TIES AT APPROXIMATELY 2’-0" TRACK CENTERS IN CROSSOVER CONNECTION.

AND STANDARD TIE PER SCRRA ENGINEERING STANDARDS.

FROM TIE ENDS TO RAIL CENTERLINE, EXCEPT AS NOTED.  TRANSITION TIES 

AND STANDARD 8’-3" TIES CANTED 1:40.  ALL LENGTHS SHALL INCLUDE 1’-9" 

ALL SWITCH TIES ARE FLAT (NON-CANTED), EXCEPT 1:80 TRANSITION TIES
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DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

ITEM QTY
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RH TURNOUT TIES (0-59)

8’-3" 1:40 CANT STANDARD TIE (FOR CROSSOVER CONNECTION)

8’-3" 1:80 CANT CONCRETE TIE
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3

DISTANCES INDICATED AT EACH TIE ARE MEASURED FROM THE POINT OF SWITCH.

14 STANDARD TIES AT APPROXIMATELY 2’-0" TRACK CENTERS IN CROSSOVER CONNECTION.

AND STANDARD TIE PER SCRRA ENGINEERING STANDARDS.

FROM TIE ENDS TO RAIL CENTERLINE, EXCEPT AS NOTED.  TRANSITION TIES 

AND STANDARD 8’-3" TIES CANTED 1:40.  ALL LENGTHS SHALL INCLUDE 1’-9" 

ALL SWITCH TIES ARE FLAT (NON-CANTED), EXCEPT 1:80 TRANSITION TIES
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ENGINEERING STANDARDS

REVISION
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SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011

UserName=> carlosa Date Plotted: 2:36:14 PM10/5/2011 Plot Driver=> S:\Plot Drivers\pdf.plt FileName=> s:\V8EngStds\2000\Turnouts\Concrete Crossovers\ES2818-01.dgn

ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY
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TIE NO 75 - LENGTH = 23’-5�"

TIE NO 76 - LENGTH = 23’-5�"

8’-3" 1:80 CANT CONCRETE TIE

PART NO

SCRRA

49 51

50 52

53 55 57 59 61 63 65 67 69 71 73 75

54 56 58 60 62 64 66 68 70 72 74 76

4951

5052

535557596163656769

545658606264666870

717375

727476

7

7

TIE NO 73 - LENGTH = 23’-5�"

TIE NO 74 - LENGTH = 23’-5�"

1
3
8
’-

1
1
�

"

1
4

1
’-

0
�

"

1
4

3
’-

1
�

"

1
4

5
’-

2
�

"

1
4

7
’-

3
�

"

1
4

9
’-

4
�

"

2.

1.

TIE NO 72 - LENGTH = 23’-5�"

DISTANCES INDICATED AT EACH TIE ARE MEASURED FROM THE POINT OF SWITCH.

AND STANDARD TIE PER SCRRA ENGINEERING STANDARDS.

FROM TIE ENDS TO RAIL CENTERLINE, EXCEPT AS NOTED.  TRANSITION TIES 

AND STANDARD 8’-3" TIES CANTED 1:40.  ALL LENGTHS SHALL INCLUDE 1’-9" 

ALL SWITCH TIES ARE FLAT (NON-CANTED), EXCEPT 1:80 TRANSITION TIES
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DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

NOTES:
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RH TURNOUT TIES (0-71)
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PART NO

SCRRA
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2.

1.

TIE NO 72 - LENGTH = 23’-5�"

TIE NO 73 - LENGTH = 23’-5�"

TIE NO 74 - LENGTH = 23’-5�"

TIE NO 75 - LENGTH = 23’-5�"

TIE NO 76 - LENGTH = 23’-5�"

DISTANCES INDICATED AT EACH TIE ARE MEASURED FROM THE POINT OF SWITCH.

AND STANDARD TIE PER SCRRA ENGINEERING STANDARDS.

FROM TIE ENDS TO RAIL CENTERLINE, EXCEPT AS NOTED.  TRANSITION TIES 

AND STANDARD 8’-3" TIES CANTED 1:40.  ALL LENGTHS SHALL INCLUDE 1’-9" 

ALL SWITCH TIES ARE FLAT (NON-CANTED), EXCEPT 1:80 TRANSITION TIES
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ENGINEERING STANDARDS

REVISION
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SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

NOTES:
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LH TURNOUT TIES (0-73)
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TIE NO 78 - LENGTH = 24’-5�"

PART NO
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TIE NO 76 - LENGTH = 24’-5�"

TIE NO 77 - LENGTH = 24’-5�"

8

DISTANCES INDICATED AT EACH TIE ARE MEASURED FROM THE POINT OF SWITCH.

AND STANDARD TIE PER SCRRA ENGINEERING STANDARDS.

FROM TIE ENDS TO RAIL CENTERLINE, EXCEPT AS NOTED.  TRANSITION TIES 

AND STANDARD 8’-3" TIES CANTED 1:40.  ALL LENGTHS SHALL INCLUDE 1’-9" 

ALL SWITCH TIES ARE FLAT (NON-CANTED), EXCEPT 1:80 TRANSITION TIES
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SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

NOTES:
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BILL OF MATERIAL
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RH TURNOUT TIES (0-73)
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TIE NO 78 - LENGTH = 24’-5�"

PART NO
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8’-3" 1:80 CANT CONCRETE TIE28

TIE NO 79 - LENGTH = 24’-5�"

2.

1.

TIE NO 76 - LENGTH = 24’-5�"

TIE NO 77 - LENGTH = 24’-5�"

DISTANCES INDICATED AT EACH TIE ARE MEASURED FROM THE POINT OF SWITCH.

AND STANDARD TIE PER SCRRA ENGINEERING STANDARDS.

FROM TIE ENDS TO RAIL CENTERLINE, EXCEPT AS NOTED.  TRANSITION TIES 

AND STANDARD 8’-3" TIES CANTED 1:40.  ALL LENGTHS SHALL INCLUDE 1’-9" 

ALL SWITCH TIES ARE FLAT (NON-CANTED), EXCEPT 1:80 TRANSITION TIES
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LEFT SIDE OF TIE IS 164’-7�" FT

DISTANCE FROM PS TO

RIGHT SIDE OF TIE IS 165’-2�" FT

DISTANCE FROM PS TO

GAUGE LINE (TYP)

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

NOTES:
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ITEM QTY
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BILL OF MATERIAL
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LH TURNOUT TIES (0-83)

8’-3" 1:80 CANT CONCRETE TIE

8’-3" 1:40 CANT STANDARD TIE (FOR CROSSOVER CONNECTION)
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DISTANCES INDICATED AT EACH TIE ARE MEASURED FROM THE POINT OF SWITCH.

18 STANDARD TIES AT APPROXIMATELY 2’-0" TIE CENTERS ON CROSSOVER CONNECTION.

AND STANDARD TIE PER SCRRA ENGINEERING STANDARDS.

FROM TIE ENDS TO RAIL CENTERLINE, EXCEPT AS NOTED.  TRANSITION TIES 

AND STANDARD 8’-3" TIES CANTED 1:40.  ALL LENGTHS SHALL INCLUDE 1’-9" 

ALL SWITCH TIES ARE FLAT (NON-CANTED), EXCEPT 1:80 TRANSITION TIES
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CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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DISTANCES INDICATED AT EACH TIE ARE MEASURED FROM THE POINT OF SWITCH.

18 STANDARD TIES AT APPROXIMATELY 2’-0" TIE CENTERS ON CROSSOVER CONNECTION.

AND STANDARD TIE PER SCRRA ENGINEERING STANDARDS.

FROM TIE ENDS TO RAIL CENTERLINE, EXCEPT AS NOTED.  TRANSITION TIES 

AND STANDARD 8’-3" TIES CANTED 1:40.  ALL LENGTHS SHALL INCLUDE 1’-9" 

ALL SWITCH TIES ARE FLAT (NON-CANTED), EXCEPT 1:80 TRANSITION TIES

- 1 OF 1

2818

XXXXREVISIONXX-XX-XXX

HDR

NTS

ES2818-06

NO 14 - RH CROSSOVER 20’ TRACK CENTERS

TIE LAYOUT PLAN

CROSSOVERC



8’-3" STANDARD TIE

GAUGE LINE (TYP)

1
5
’
-

0
"
 

T
C

8’-3" STANDARD TIE

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:
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ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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TIE NO 105 - LENGTH = 23’-5�"

DISTANCES INDICATED AT EACH TIE ARE MEASURED FROM THE POINT OF SWITCH.

AND STANDARD TIE PER SCRRA ENGINEERING STANDARDS.

FROM TIE ENDS TO RAIL CENTERLINE, EXCEPT AS NOTED.  TRANSITION TIES 

AND STANDARD 8’-3" TIES CANTED 1:40.  ALL LENGTHS SHALL INCLUDE 1’-9" 

ALL SWITCH TIES ARE FLAT (NON-CANTED), EXCEPT 1:80 TRANSITION TIES

TIE NO 111  - LENGTH = 23’-5�"
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ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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1.

TIE NO 105 - LENGTH = 23’-5�"

DISTANCES INDICATED AT EACH TIE ARE MEASURED FROM THE POINT OF SWITCH.

AND STANDARD TIE PER SCRRA ENGINEERING STANDARDS.

FROM TIE ENDS TO RAIL CENTERLINE, EXCEPT AS NOTED.  TRANSITION TIES 

AND STANDARD 8’-3" TIES CANTED 1:40.  ALL LENGTHS SHALL INCLUDE 1’-9" 

ALL SWITCH TIES ARE FLAT (NON-CANTED), EXCEPT 1:80 TRANSITION TIES

TIE NO 109 - LENGTH = 23’-5�"
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FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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TIE NO 113 - LENGTH = 24’-5�"

TIE NO 116 - LENGTH = 24’-5�"

DISTANCES INDICATED AT EACH TIE ARE MEASURED FROM THE POINT OF SWITCH.

AND STANDARD TIE PER SCRRA ENGINEERING STANDARDS.

FROM TIE ENDS TO RAIL CENTERLINE, EXCEPT AS NOTED.  TRANSITION TIES 

AND STANDARD 8’-3" TIES CANTED 1:40.  ALL LENGTHS SHALL INCLUDE 1’-9" 

ALL SWITCH TIES ARE FLAT (NON-CANTED), EXCEPT 1:80 TRANSITION TIES
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FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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TIE NO 113 - LENGTH = 24’-5�"

TIE NO 116 - LENGTH = 24’-5�"

DISTANCES INDICATED AT EACH TIE ARE MEASURED FROM THE POINT OF SWITCH.

AND STANDARD TIE PER SCRRA ENGINEERING STANDARDS.

FROM TIE ENDS TO RAIL CENTERLINE, EXCEPT AS NOTED.  TRANSITION TIES 

AND STANDARD 8’-3" TIES CANTED 1:40.  ALL LENGTHS SHALL INCLUDE 1’-9" 

ALL SWITCH TIES ARE FLAT (NON-CANTED), EXCEPT 1:80 TRANSITION TIES

- 1 OF 1

2819

XXXXREVISIONXX-XX-XXX

HDR

NTS

ES2819-04

NO 20 - RH CROSSOVER 16’ TRACK CENTERS

TIE LAYOUT PLAN

CROSSOVERC



8’-3" STANDARD TIE

8’-3" STANDARD TIE

2
0
’
-

0
"
 

T
C

GAUGE LINE

(TYP)

TO LEFT END OF TIE

243’-3�" DISTANCE FROM PS

TO RIGHT END OF TIE

243’-8�" DISTANCE FROM PS

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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DISTANCES INDICATED AT EACH TIE ARE MEASURED FROM THE POINT OF SWITCH.

28 STANDARD TIES AT APPROXIMATELY 2’-0" TRACK CENTER IN CROSSOVER CONNECTION.

AND STANDARD TIE PER SCRRA ENGINEERING STANDARDS.

FROM TIE ENDS TO RAIL CENTERLINE, EXCEPT AS NOTED.  TRANSITION TIES 

AND STANDARD 8’-3" TIES CANTED 1:40.  ALL LENGTHS SHALL INCLUDE 1’-9" 

ALL SWITCH TIES ARE FLAT (NON-CANTED), EXCEPT 1:80 TRANSITION TIES
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FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY
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DISTANCES INDICATED AT EACH TIE ARE MEASURED FROM THE POINT OF SWITCH.

28 STANDARD TIES AT APPROXIMATELY 2’-0" TRACK CENTER IN CROSSOVER CONNECTION.

AND STANDARD TIE PER SCRRA ENGINEERING STANDARDS.

FROM TIE ENDS TO RAIL CENTERLINE, EXCEPT AS NOTED.  TRANSITION TIES 

AND STANDARD 8’-3" TIES CANTED 1:40.  ALL LENGTHS SHALL INCLUDE 1’-9" 

ALL SWITCH TIES ARE FLAT (NON-CANTED), EXCEPT 1:80 TRANSITION TIES
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FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY
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TIE NO 127 - LENGTH = 23’-5�"

TIE NO 126 - LENGTH = 23’-5�"

DISTANCES INDICATED AT EACH TIE ARE MEASURED FROM THE POINT OF SWITCH.

AND STANDARD TIE PER SCRRA ENGINEERING STANDARDS.

FROM TIE ENDS TO RAIL CENTERLINE, EXCEPT AS NOTED.  TRANSITION TIES 

AND STANDARD 8’-3" TIES CANTED 1:40.  ALL LENGTHS SHALL INCLUDE 1’-9" 

ALL SWITCH TIES ARE FLAT (NON-CANTED), EXCEPT 1:80 TRANSITION TIES
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ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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TIE NO 127 - LENGTH = 23’-5�"

DISTANCES INDICATED AT EACH TIE ARE MEASURED FROM THE POINT OF SWITCH.

AND STANDARD TIE PER SCRRA ENGINEERING STANDARDS.

FROM TIE ENDS TO RAIL CENTERLINE, EXCEPT AS NOTED.  TRANSITION TIES 

AND STANDARD 8’-3" TIES CANTED 1:40.  ALL LENGTHS SHALL INCLUDE 1’-9" 

ALL SWITCH TIES ARE FLAT (NON-CANTED), EXCEPT 1:80 TRANSITION TIES
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ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ASSISTANT DIRECTOR: STANDARDS & DESIGN
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TIE NO 139 - LENGTH = 24’-5�"

DISTANCES INDICATED AT EACH TIE ARE MEASURED FROM THE POINT OF SWITCH.

AND STANDARD TIE PER SCRRA ENGINEERING STANDARDS.

FROM TIE ENDS TO RAIL CENTERLINE, EXCEPT AS NOTED.  TRANSITION TIES 

AND STANDARD 8’-3" TIES CANTED 1:40.  ALL LENGTHS SHALL INCLUDE 1’-9" 

ALL SWITCH TIES ARE FLAT (NON-CANTED), EXCEPT 1:80 TRANSITION TIES
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ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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TIE NO 139 - LENGTH = 24’-5�"

DISTANCES INDICATED AT EACH TIE ARE MEASURED FROM THE POINT OF SWITCH.

AND STANDARD TIE PER SCRRA ENGINEERING STANDARDS.

FROM TIE ENDS TO RAIL CENTERLINE, EXCEPT AS NOTED.  TRANSITION TIES 

AND STANDARD 8’-3" TIES CANTED 1:40.  ALL LENGTHS SHALL INCLUDE 1’-9" 

ALL SWITCH TIES ARE FLAT (NON-CANTED), EXCEPT 1:80 TRANSITION TIES
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ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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DISTANCES INDICATED AT EACH TIE ARE MEASURED FROM THE POINT OF SWITCH.

32 STANDARD TIES AT APPROXIMATELY 2’-0" TIE CENTERS ON CROSSOVER CONNECTION.

AND STANDARD TIE PER SCRRA ENGINEERING STANDARDS.

FROM TIE ENDS TO RAIL CENTERLINE, EXCEPT AS NOTED.  TRANSITION TIES 

AND STANDARD 8’-3" TIES CANTED 1:40.  ALL LENGTHS SHALL INCLUDE 1’-9" 

ALL SWITCH TIES ARE FLAT (NON-CANTED), EXCEPT 1:80 TRANSITION TIES
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ALL RIGHTS RESERVED.
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8’-3" 1:40 CANT STANDARD TIE (FOR CROSSOVER CONNECTION)32

4 8’-3" 1:80 CANT CONCRETE TIE

TIE NO 149 - LENGTH = 16’-9"

215

TIE NO 152 - LENGTH = 17’-0"216

17

18

ITEM QTY

2

2

2

DESCRIPTION

BILL OF MATERIAL

1

2

3
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RH TURNOUT TIES (0-137)

24

25

TIE NO 139 - LENGTH = 15’-11"

TIE NO 140 - LENGTH = 16’-0"

TIE NO 138 - LENGTH = 15’-10"

TIE NO 142 - LENGTH = 16’-2"26

TIE NO 143 - LENGTH = 16’-3"27

TIE NO 144 - LENGTH = 16’-4"28

TIE NO 145 - LENGTH = 16’-5"29

TIE NO 141  - LENGTH = 16’-1"

TIE NO 151  - LENGTH = 16’-11"

18

TIE NO 146 - LENGTH = 16’-6"

TIE NO 147 - LENGTH = 16’-7"

TIE NO 148 - LENGTH = 16’-8"

TIE NO 150 - LENGTH = 16’-10"

DISTANCES INDICATED AT EACH TIE ARE MEASURED FROM THE POINT OF SWITCH.

32 STANDARD TIES AT APPROXIMATELY 2’-0" TIE CENTERS ON CROSSOVER CONNECTION.

AND STANDARD TIE PER SCRRA ENGINEERING STANDARDS.

FROM TIE ENDS TO RAIL CENTERLINE, EXCEPT AS NOTED.  TRANSITION TIES 

AND STANDARD 8’-3" TIES CANTED 1:40.  ALL LENGTHS SHALL INCLUDE 1’-9" 

ALL SWITCH TIES ARE FLAT (NON-CANTED), EXCEPT 1:80 TRANSITION TIES

- 1 OF 1
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27’-8�" EXTENDED FIELD WELDED TYPE SWITCH POINTS

4 EACH

2 EACH

8 EACH

2 EACH

4 EACH

2 EACH

2 EACH

1 EACH

12 PCS.

2 EACH

No.8 R.B.M. FROG ~ 18’-0"

2 EACH

1 EACH

D.I. RAIL HOLD DOWN CLIPS E-3706

D.I. RAIL HOLD DOWN CLIPS E-3708

D.I. RAIL HOLD DOWN CLIPS E-3709

2 EACH

6 EACH

8 EACH

4 EACH

FROG GAGE PLATES FGP-1 THRU FGP-3

FROG PLATES No. FP-23-R THRU FP-26-R

1 EACH FROG PLATES No. FCP-1 THRU FCP-3

1 EACH

224 PCS.

BILL OF MATERIAL

136 lb. - GUARD RAIL WITH PLATES

136 lb. - NO. 8 - DOUBLE SLIP CROSSING

NO. 8 DOUBLE SLIP CROSSING - CENTER SECTION LAYOUT

23’-3" SWITCH POINT DETAILS

GAGE PLATE DETAILS

BRACE PLATE & SLIDE PLATE DETAILS

SWITCH SLIDE PLATE & HEEL PLATE DETAILS

INSULATED FROG GAGE PLATE DETAILS 

FROG PLATE DETAILS 

27’-9" SWITCH POINT DETAILS

1 EACH

2 EACH

2 EACH

SLIDE PLATE S-5P28 EACH

SLIDE PLATE S-8P20 EACH

1 EACH GAGE PLATE No. DS-GP-2 AND DS-GP3

SWITCH PLATE DS-4P

SWITCH PLATE DS-5P

2 EACH SWITCH PLATE DS-1R,DS-1L,DS-2R,DS-2L,DS-3R & DS-3L

SWITCH PLATES DS-6P THRU DS-15P

SWITCH PLATE DS-18P AND DS-19P

FROG PLATES F-1 THRU F-14

FROG GAGE PLATES DS-FGP-1 THRU DS-FGP-3

D.I. RAIL HOLD DOWN CLIPS E-37102 EACH

20 PCS.

2 EACH SOLID MANGANESE CENTER FROG

INSULATED GAGE PLATE No. DS-GP-1

CLIP TYPE E-2055 (GALVANIZED)

136 lb. - NO. 8 - RAIL BOUND MANGANESE FROG WITH PLATES

4 EACH

4 EACH 27’-2�" STRAIGHT STOCK RAIL

31’-2�" CURVED STOCK RAIL

60

TOTALTOTAL

15’-0"7" x 9"

504.0016’-0"7" x 9"6

14’-0"7" x 9"16

13’-0"7" x 9"

12’-0"7" x 9"16

11’-0"7" x 9"

1008.00

1176.00

4 EACH "D" STRAPS WITH BOLTS

13’-0" U-69 ADJUSTABLE GUARD RAIL W/PLATES

4 EA.

BOLTLESS ADJUSTABLE BRACE ASSEMBLY

No. 1A SMJ TYPE SWITCH ROD W/BASKET (INSULATED)

No. 1B SMJ TYPE SWITCH ROD W/BASKET (INSULATED)

No. 2 SMJ TYPE SWITCH ROD W/BASKET (INSULATED)

No. 3 SMJ TYPE SWITCH ROD W/BASKET (INSULATED)

INSLATED HEAD ROD No. 1 FOR END POINTS

INSULATED SPREAD RODS No. 2 & 3 FOR END POINTS

24 PCS. CLIP TYPE E-2063 (GALVANIZED)

EPOXY BONDED PREFABRICATED INSULATED JOINT KITS

23’-3�" SWITCH POINTS

DRAWING INDEX

NOTES:

NO. 8 DOUBLE SLIP CROSSING

ENGINEERING STANDARDS

METROLINK (S.C.R.R.A.)

18.

17.
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10.

 

 

 

 9.

 

 

 8.

 

 7.

 6.

 

 5.

 

 4.

 3.

 

 

 

 

 2.

 1.
4 EACH

QTY. DESCRIPTION

SIZEPIECES LENGTH
FEET

BOARD

BILL OF SWITCH TIES

BILL OF MATERIAL & GENERAL NOTES

SCRRA ES1406 "PANDROL", OR EQUAL "E" - CLIP 6" TIE PLATE

SCREW SPIKES �" DIA. X 6" No. 5760720 PCS.

10 577.50

12 819.00

0 0

4084.50

No. 2901-01

No. 2901-02

No. 2901-03

No. 2901-04 

No. 2901-05 

No. 2901-06 

No. 2901-07

No. 2901-08 

No. 2901-09

No. 2901-10

No. 2901-11

No. 2901-12

No. 2901-13

No. 2901-14

ALL E-CLIPS TO BE GALVANIZED. 

ENTIRE CROSSOVER TO BE FULLY FLOOR ASSEMBLED INCLUDING END FROGS AND HF GUARD RAILS. 

RAIL TEMPERATURE. 

UPON COMPLETION OF TURNOUT INSTALLATION, RUNNING RAIL MUST BE ADJUSTED TO SCRRA NEUTRAL 

PLATES P-10 THRU P-24 ARE DESIGNED TO BE PERPENDICULAR TO THE MAIN LINE THRU RUN RAILS. 

GAGE PLATES FOR SWITCH AND FROG, SWITCH HEEL PLATE (FOR BOTH R.H. OR L.H. TURNOUTS) AND 

FOR CROSSING DATA FOR A NO. 8 DOUBLE SLIP CROSSOVER 136 LB. R.E. RAIL SEE CHART ON SHEET 2. 

SWITCH RODS NO. 1A AND 1B PER ES2901-13 AND ES2901-14. 

THE 27’-8 7/8 " SWITCH POINT, MADE FROM 40’-0" RAIL PER ES2901-07 IS TO BE FURNISHED WITH 

MANUFACTURER SHALL BEVEL RAIL ENDS PER CURRENT A.R.E.M.A. PLAN NO. 1005. 

INTO WOOD (NOT DRIVEN). 

SHALL BE 1" DIAMETER. PILOT HOLES IN TIES SHALL BE 5/8 " DIAMETER. SCREW SPIKES SHALL BE SCREWED 

SCREW SPIKES ( 15/16 " X 6-2 TPI) SHALL CONFORM TO S.C.R.R.A. STANDARD ES2357. PLATE HOLES 

TIE PLATES SHALL CONFORM TO S.C.R.R.A STANDARD ES2454. 

MUST ALSO BE SUPPLIED. 

AND INSULATED JOINTS, FIELD WELDS, RUNNING RAIL AND CLOSURE RAIL IDENTIFIED ON SUBSEQUENT SHEETS 

IN THE BILL OF MATERIALS. TO CONSTRUCT A COMPLETE TURNOUT, SWITCH TIES (PER LIST ON THIS SHEET) 

THE MATERIAL INCLUDED IN THE PURCHASE OF A "DOUBLE SLIP CROSSING COMPLETE" IS EVERYTHING LISTED 

THAT CHANGE DETAILS OF THESE STANDARDS MUST CLEARLY SPECIFY SUCH PROPOSED CHANGES. 

ENGINEERING AND CONSTRUCTION FOR APPROVAL PRIOR TO FABRICATION OF TURNOUT. SHOP DRAWINGS 

MANUFACTURER SHALL SUBMIT TWO COPIES OF SHOP DRAWINGS TO THE S.C.R.R.A. DIRECTOR OF 

OTHERWISE SPECIFIED. 

GAGE PLATES WILL BE FURNISHED INSULATED. SWITCH RODS WILL BE FURNISHED INSULATED UNLESS 

WHERE REQUIRED, ALL IDENTIFICATION SYMBOLS TO BE PLAINLY STAMPED. 

A.R.E.M.A. "TRACKWORK PLANS AND SPECIFICATIONS" UNLESS OTHERWISE SPECIFIED. 

MATERIALS AND WORKMANSHIP, ALSO ANY CONSTRUCTION DETAILS NOT SHOWN, SHALL BE PER CURRENT 

PER REQUIREMENTS OF THE S.C.R.R.A. DIRECTOR OF ENGINEERING AND CONSTRUCTION. 

ALL MATERIALS REQUIRED FOR HAND OR MACHINE OPERATED SWITCH OPERATION WILL BE FURNISHED 

ALL INSULATED JOINTS ARE TO BE ADHESIVE BONDED INSULATED JOINTS UNLESS OTHERWISE SPECIFIED. 

DISTANCE OF 4" FROM EDGE OF NEAREST TIE PLATE. 

SUSPENDED INSULATED JOINTS MUST BE LOCATED IN A CRIB AREA BETWEEN TIES, A MINIMUM 

SUSPENDED JOINT, PROVIDED THE STAGGER OF THE INSULATED JOINTS DOES NOT EXCEED 4’-6". 

TO RELOCATE THE INSULATED JOINT IN THE FIELD UP TO 12" SO AS TO PROVIDE A SUITABLE 

LOCATIONS OF INSULATED JOINTS ARE AS SHOWN ON ES2901-02. IT WILL BE SATISFACTORY 

ENTIRE DOUBLE SLIP CROSSING TO BE FABRICATED FROM 136 LB. HEAD HARDENED RAIL. 

-

2901

XXXXREVISIONXX-XX-XXX

A. CARLOS

NONE

1 OF 14

ES2901-01
BILL OF MATERIAL AND GENERAL NOTES

WITH SOLID MANGANESE FROG

NO. 8, 136 LB. DOUBLE SLIP CROSSING



FROG

MANGANESE

RAIL BOUND

FROG

MANGANESE

RAIL BOUND

FW

POINT, 4�"

THROW AT SWITCH

WELDED HEEL JOINT

WELDED HEEL JOINT

FW

SOLID CENTER FROG

FW

FW

SOLID CENTER FROG

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011

UserName=> carlosa Date Plotted: 2:38:24 PM10/5/2011 Plot Driver=> S:\Plot Drivers\pdf.plt FileName=> s:\V8EngStds\2000\Turnouts\Maintenance Only Standards\ES2901-02.dgn

ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

F-13

FW

FW

(H)

P.C.
P.S.

10"

20"

F-1F-2F-4

F
-

5

D
S
-
F

G
P
-
3

F-3F-7

F
-

8

CANTED PLATES 1 : 40

D
S
-
F

G
P
-
2

CANTED PLATES 1 : 40

F-9

F
-

1
1

F-10

D
S
-
F

G
P
-
1

F-6

20"17"

P.S.

19"22"

F-12

(R)

(S) (S)

(R)

FW

D
S
-

G
P
-
1

F-14

INSULATED JOINT

6"

DS-1L

DS-1RDS-2R

DS-2LDS-3L

DS-3R

20"22"20"20"

10"

D
S
-
7

P
D

S
-
6

P

D
S
-
1
1
P

(P)

(M)

(N)

(P)

D
S
-
1
3

P

(P)

(M)

(N)

(P)

(L)

D
S
-
1
0

P

(L)

D
S
-
1
2

P

D
S
-
8

P
D

S
-
9

P

D
S
-
1
5

P

D
S
-

G
P
-
3

D
S
-
1
4

P

D
S
-
1
8

P

D
S
-

G
P
-
2

D
S
-
1
9

P

D
S
-
1
8

P
D

S
-
1
9

P

10’-4"

INSULATED JOINT

20"

(C)(C)

D
S
-
1
0

P

(F)

(G)

(H)

(E)

(D)

(F)

(G)

(E)

(D)

D
S
-
1
2

P

(J)

(K)

(J)

(K)

D
S
-
1
1
P

D
S
-
1
3

P

D
S
-
8

P

D
S
-
6

P

D
S
-
9

P

D
S
-
7

P

P.S.

19"20" 17"

10’-4"

6"

D
S
-

G
P
-
1

(A)

(B)

(A)

(B)

P.S.

P.C.

D
S
-
F

G
P
-
1

D
S
-
F

G
P
-
2

INSULATED JOINT

INSULATED JOINT

22"20"

F
-

4

D
S
-
F

G
P
-
3

F
-

3

F
-

1

F
-

2

CANTED PLATES 1 : 40

CANTED PLATES 1 : 40

D
S
-
1
5

P
D

S
-
1
4

P

22�" 21�" 9 @ 19�" = 14’-7�" 20�"

�" PT.

19�"5 @ 20�" = 8’-7�"20�"22�"22�"20"22"22�"22�"22�"20�"

76’-1�"

27’-8�"

5 @ 20�" = 8’-7�"19�"21�"9 @ 19�" = 14’-7�"20�"

F
-

6

F
-

7

F
-

9

F
-
1

0

F
-
5

F
-

8

F
-
1

2

F
-

1
4

F
-

1
3

5’-0�"

�" PT.

3’-5�"

3’-0�"

3’-5�" 18�"

23’-3�" SWITCH POINT3’-0�"

3’-5�"18�"

23’-3�" SWITCH POINT

S
-
8
P

S
-
5
P

DS
-4

P
DS
-4

P

DS-5P
DS-5P

DS-5P
DS-5P

NO. 8 DOUBLE SLIP CROSSING

27’-8�"

NOTE:

D
S
-
5

P

D
S
-
5

P

D
S
-
5

P

D
S
-
4

P

D
S
-
3

R

D
S
-
2

R

D
S
-
1
R

D
S
-
1
L

D
S
-
2

L

D
S
-
4

P

D
S
-
3

L

(TYP.)

STANDARD PLATE

7°-09’-10"

8°-26’-53"

678.8314’

1°-14’-04"

ANGLE OF CROSSING

DEGREE OF CURVATURE

GAGE LINE RADIUS

6’-8"

11’-4"

SEE ABOVE GAGE ON STRAIGHT TRACK

GAGE ON SWITCH PT.

GAGE ON CURVED TRACK

THROW AT END PT.

SWITCH ANGLE

LENGTH OF INSIDE SAMSON STOCK RAILS

LENGTH OF OUTSIDE SAMSON STOCK RAILS

75’-5�"

37’-9�"

10’-0�"

7’-6�"

31’-2�"

23’-3�"

27’-8�"

4" MIN. 4�" MAX.

4’-8�"

4’-8�"

4’-8�"

CROSSING DATA

GUARD RAIL (TYP.)

13’-0" ADJUSTABLE

F
-

1
1

23’-3�" SWITCH POINT

23’-3�" SWITCH POINT

�" PT.

11’-0" 7’-0"

C
R

O
D
 

N
o
. 

1
B

R
O

D
 

N
o
. 

2

R
O

D
 

N
o
. 

3

C

C

R
O

D
 

N
o
. 

3

R
O

D
 

N
o
. 

2

R
O

D
 

N
o
. 

1
A

CC C

TIEC
TIEC

31’-2�" CURVED STOCK RAIL NO. 7
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27’-8�" CURVED SWITCH
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27’-8�" CURVED SWITCH
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31’-2�" CURVED STOCK RAIL NO. 1

31’-2�" CURVED STOCK RAIL NO. 3

27’-2�" STRAIGHT STOCK RAIL NO. 4

27’-8�" CURVED SWITCH

BETWEEN THEORETICAL POINTS OF END FROGS

BETWEEN THEORETICAL POINT OF END FROG & CENTER FROG

FROM INSIDE SWITCH POINTS TO THEORETICAL POINT END FROG

FROM THEORETICAL POINT OF CENTER FROG TO HEEL JOINT

LENGTH OF FROG FROM THEORETICAL POINT TO TOE

LENGTH OF FROG FROM THEORETICAL POINT TO HEEL

LENGTH OF OUTSIDE SAMSON END SWITCH POINTS (0" SAMSON)

LENGTH OF INSIDE SAMSON END SWITCH POINTS (0" SAMSON)

HEEL SPREAD OUTSIDE SWITCH POINTS 6�" B.C. 10�" A.C.

HEEL SPREAD INSIDE SWITCH POINTS 7�" B.C. 14" A.C.
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FROM �" PT.

STARTS 12"

�" PT.

4
5
°

SLOPE �"

2�"

�" PT.

1�" RAD.

1�" RAD.

OF CASTING

TOP SURFACE

FROM �" PT.

STARTS 22"

4
5
°

SLOPE IN 8"4"4"SLOPE IN 18"

�" POINT

2
�

" 2
�

"
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TYPICAL PLATE PUNCHING DETAIL

NOTES:

WELDING OF GAGE PLATE & GUARD RAIL:

REFERENCE DWGS.

20"

F-2 F-1F-3

2"7"5"

16"

3"

5"

F-5

F-4

G.W. = 4" BET. RL. HEADS

9"

H.S.

H.S.

’FB’

’FA’

H.S.

POINT RAIL 6’-8"

POINT RAIL 6’-8"

F
U

L
L
 

H
E

A
D

6’-2"

F-6

11"

4’-4"

F-7

L
4"

18’-0"

10"

21"

4"

 1/2"  PT.

10"

1"

2"

C TIE
2"

6"

2"

5"

7’-0"

3"

2’-4"

THEO. PT.

H.S.H.S.

SLOPE

H.S.

’Y’

3’-0" FLARE

’Y’

H.S.H.S.

9"

F-8

6"

’X’

H.S.

’X’

4"

H.S.

9"

F-10

2"

H.S.

F-11F-12

H.S.

F-9

20"

F-13

C.I. TOE BLOCK - L-4956 (9" LG.) 10"

11’-0"

FW

FW

IJ

F-14

- TIES PERPENDICULAR TO CENTERLINE OF FROG -

FW

11
"

5’-8�"

16�"

�"  PT.

10"10"10"10"

�"  PT.

�"

9 @ 19�" = 14’-7�" 20�"

G.W. @ TOP CONT. = 5�" X 6�"

G.W. @ BOTT. CONT. = 5�" X 6�"

9
�

"

G.W. = 4�" AT BOTT.

PLUS �" FOR PADS

E-3708

WING RAIL 12’-8�"

WING RAIL 12’-8�"

10
�
"

10
�
"

12
�
"

1
5
�

"14
�
"

14
�
"

14
�
"

15
�
"

3�"

�" IN 9"

17
"

1
8
"

1 9
�
"

1
8
�

" 1
0
�

"

G.W. = 2�" BET. RL. HEADS

@�" BELOW

G.W. = 3�" AT TOP

G.W. = 3�" AT BOTT.

SLOPE �" IN 6"

8�" ON PATTERN

9" THEO.

E-3706 E-3710

G.W. = 5�" AT BOTT.

G.W. = 6�" AT TOP

@�" BELOW

16
�

"

1�"

3�"

MARK LOCATION�" PT AT�" BELOW2�" –1/8"

SLOPE ON MANGANESE @ SECTION "X" - "X" SLOPE ON MANGANESE @ SECTION "Y" - "Y"

(NOT TO SCALE)

DETAIL OF WING WHEEL RISER

�" �"

18’-0" LONG WITH PLATES

No. 8 RAILBOUND MANGANESE FROG

SCALE: NONE SCALE: NONE

CASTING / RAIL FIT

DETAIL OF FROG

SCALE: 1" = 1’-0"

SCALE: NONE SCALE: NONE

PLATE

THICK POINT IN 2�"

CHAMFER TO �"

THICK POINT IN 2�"

CHAMFER TO �"

C

7"

LAYOUT - No.8 DOUBLE SLIP CROSSING - 136 lb. ------------------- No. 2901-02

U-69 GUARD RAIL - 136 lb. ------------------------------ No. 2901-04

5.

4.

 

3.

2.

1.

16.

 

 

 

15.

 

 

 

 

 

14.

 

 

 

 

 

 

13.

12.

11.

10.

9.

8.

 

7.

 

6.

 

5.

 

 

4.

 

 

 

3.

2.

1.

WEIGHT OF RAIL, FROG NO., MANUFACTURER AND YEAR MANUFACTURED. 

IDENTIFICATION TAG WITH RAISED METAL CHARACTERS TO BE APPLIED WHICH WILL STATE 

SECURED IN THE PROPER LOCATION ON THE TIE WITH PROPER ALIGNMENT. 

PLATE. PLATES ARE TO BE WELDED ONLY AFTER THE GAGE PLATE AND THE FROG IS 

IN THE FIELD WITH A 3 PASS �" + FILLET WELD CONTINUOUS ON BOTH ENDS OF THE 

GUARD RAIL PLATES ARE TO BE INSTALLED AND WELDED TO THE FROG GAGE PLATES 

PROPER ALIGNMENT. 

ARE SECURED IN THE PROPER LOCATION ON THE TIE WITH THE FROG IN PLACE AT 

3 PASS �"  + FILLET WELD. PLATES WILL BE WELDED ONLY AFTER THE GAGE PLATES 

FIT. FROG PLATES WILL BE WELDED TO THE GAGE PLATES IN THE FIELD WITH A 

OF ADJUSTABLE CLAMPS ON FROG PLATES F-1, F-2 AND F-3 TO INSURE PROPER 

MANUFACTURER OF FROG PLATES SHALL USE COMPLETED FROG TO VERIFY LOCATION 

DIMENSION AS CALLED FOR. 

OF THE BASE OF RAIL SEAT MUST BE MACHINED OUT TO PROVIDE A CLEAR RAIL SEAT 

ANY WELD PROJECTING BEYOND THE VERTICAL FACE OF THE SHOULDER IN THE AREA 

MINIMUM 2 PASS �" + FILLET WELD ALONG BEVELED GROOVES OF THE SHOULDER. 

THE PRESSED STEEL SHOULDER MUST BE CAREFULLY WELDED TO ALL PLATES WITH A 

MADE OF MILD STEEL AND MEETING "PANDROL’S" DESIGN SPECIFICATIONS SHALL BE USED. 

THE "PANDROL" TYPE, OR APPROVED EQUAL, WELD - ON PRESSED STEEL SHOULDER, 

THE PLATES AS SHOWN ARE FOR A 136 LB., NO. 8, DOUBLE SLIP CROSSING. 

PLATES TO BE MADE OF MILD ROLLED STEEL. 

TOE AND HEEL BLOCKS AND BOLTS PER A.R.E.M.A. SPECIFICATIONS. 

BODY BOLTS, 1 �" DIA., H.T.C.S. - PER A.R.E.M.A. SPECIFICATIONS. 

FROG PLATES ARE DESIGNED TO BE INSTALLED PERPENDICULAR TO MAIN TRACK. 

A.R.E.M.A. RECOMMENDED PRACTICE. 

ANY CONSTRUCTION DETAILS NOT SHOWN SHALL BE IN ACCORDANCE WITH CURRENT 

FOR SPECIAL TRACKWORK", EXCEPT AS OTHERWISE SPECIFIED. 

WORKMANSHIP AND MATERIALS SHALL BE PER CURRENT A.R.E.M.A. "SPECIFICATIONS 

FROG PLATES F-1 THRU F-4 SEE SHEET ES2901-12. 

FOR DETAILS OF FROG GAGE PLATES SEE SHEET ES2901-11. FOR DETAILS OF 

ON SAME END OF ALL FROG PLATES. 

FROG NO., R.H., RAIL SECTION AND PLATE NUMBER. MARK TO BE STAMPED 

ALL FROG PLATES SHALL BE STAMPED IN �" CHARACTERS TO INDICATE MFG., 

WITH "PANDROL" FASTENERS. 

CURRENT A.R.E.M.A. SPECIFICATIONS AND MODIFIED FOR ARM LENGTHS AND PLATES 

1012 AN M2.7 WITH EXPLOSIVE HARDENED MANGANESE HIGH INTEGRITY CASTING PER 

RAIL BOUND MANGANESE FROG PER CURRENT A.R.E.M.A. PLAN NO. 775, 

RAIL USED TO FABRICATE FROG IS TO BE 136 LB. HIGH STRENGTH. 

FROG ANGLE 7°-09’-10". 

BY S.C.R.R.A. DIRECTOR OF ENGINEERING.

OTHER WIRE OR ELECTRODES MEETING SPECIFICATIONS AS CALLED FOR AND APPROVED 

C. WIRE, � INCH, NR203, 1% NICKEL FLUX CORE. 

B. ELECTRODE, � INCH, WELDING SPEC. 7018XLM. 

A. ELECTRODE, � INCH, WELDING SPEC. 7018XLM. 

3 PASS �" + FILLET WELD. FOR WELDING USE THE FOLLOWING: 

CAREFULLY WELD FROG PLATE AND GUARD RAIL PLATE TO FROG GAGE PLATES WITH 

RECHECK TRACK GAGE AND CORRECT IF NECESSARY. 

SECURE TO FROG AND GUARD RAIL WITH "PANDROL" CLIPS. 

STARTING WITH ONE GAGE PLATE, PLACE FROG PLATES WITH ADJUSTABLE BRACES AND 

CHECK TRACK FOR CORRECT GAGE. 

POSITION GAGE PLATES AT DESIGNATED TIE LOCATIONS AND ANCHOR IN PLACE. 

-
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ES2901-03
136 LB. DOUBLE SLIP CROSSING

WITH PANDROLIZED PLATES FOR A

NO. 8 RAILBOUND MANGANESE STEEL FROG



136RE

5
�

"

4
�

"

4�" 6�" 7"

2’-4"

2"

1
"

1
�

"

�
"

1�"

1
�

"

2"

2
5
°

2172-1 & 2172-5 (1) EA. REQ’D.

PANDROL SHOULDERS

BRACE WELDMENT AND

(8) GUARD RAIL PLATES WITH

2172-5

PANDROL SHOULDER

13’-0" LONG

(1) GUARD BAR UIC 33 (U69)

�" BACKER PLATE

(8) �" THICK

(16) �" THICK

(8) �" THICK

(32) ADJUSTMENT SHIMS

SECURITY LOCKNUT

WITH �" THICK FLAT WASHER AND

(8) GRADE 8 BOLTS - �" x 3�" LG.

�" BRACES
2172-5

PANDROL SHOULDER

SEE DETAIL 1
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1" DIA. 3"

RAIL SEAT

CANT 1:40

TYP.

(5) HOLES
8"

WEB SIDE

TOP

OF ALL MACHINED SURFACES

BREAK SHARP CORNERS

"B"

"A"

FROM THIS END

LAYOUT & DRILL

"A"

"X"

No.1 No.1

LIFT

No.1

PANDROL SHOULDER

BASE OF RAIL

2
"

GUARD FACE SIDE

1st CUT 2nd CUT

12"

14° 14°

No.1 No.1

LIFT

No.1

"B"

"A"

No.1

"B"

No.1

"A"

STENCIL "LIFT" POINTS AS SHOWN WITH WHITE MARKER ON TOP OF BAR.

2
�

"

O
F
 

B
A

R

4
�

"
 

A
T
 

T
O

P

"X"  9�"x 2’-5�"x 4’-0�"x 5’-8�"x 7’-3�"x 8’-11�"x 10’-6�"x 12’-2�"

HOLES 1" DIA. - 1�" A.B.

1�"

�"

3�"

�"

2�"

1�"

3�"

�"

3’-3�"

2’-3�"

A
T
 
�

"
 

B
E

L
O

W

3
�

" �
"
 

R
E

F
.

A
T
 
�

"
 

B
E

L
O

W

2
�

"

A
T
 
�

"
 

B
E

L
O

W

1
�

"

A
T
 
�

"
 

B
E

L
O

W

1
�

"

2�"2�"

�" DEEP�" DEEP

TYPICAL PLATE DETAIL TYPICAL PLATE PUNCHING DETAIL

FLARE DETAIL

SECTION A - A SECTION B - B

NOTES:

9�" 9�"

8 TIE GUARD RAIL 13’-0" LONG

19�" 19�" 19�" 19�" 19�" 19�" 19�"

2’-3�"12" 2’-3�"

FLARE 3’-3�" STRAIGHT GUARD FACE 6’-5"

12"

FLARE 3’-3�"

3"

2
�

"

1
�

"

1
�

"

"B"

DETAIL 1

ASSEMBLED 13’-0" GUARD RAIL
COLLECTIVE DRILLING FROM END OF GUARD BAR MARKED "X"

SCALE: 1�" = 1’-0"

SCALE: NONE SCALE: NONE

SCALE: NONE SCALE: NONE SCALE: NONE

SCALE: NONE

PLATEC

O
F
 

B
A

R

4
�

"
 

A
T
 

T
O

P

WELDING PER ANSI \ AWS D1.1-92 OR LATEST REVISION.
WORKMANSHIP AND TOLERANCES PER A.R.E.M.A. "SPECIFICATIONS FOR SPECIAL TRACKWORK". 
NUT TO BE SECURITY LOCKNUT. 
GUARD RAIL BOLT AND NUT PER A.R.E.M.A. SPECIFICATION M11 EXCEPT BOLT TO BE GRADE 8 AND 
BASE PLATE, BRACKET AND SHIMS MADE FROM MILD STEEL PER A.R.E.M.A. SPECIFICATION M7. 
GUARD RAIL SECTION U.I.C. 33, (U69) UIC 860.0 GRADE 90A (GUARD FACE BRINELL 319 MIN.). 

5.
4.
 
3.
2.
1.

-
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13’-0" LONG

GUARD RAIL DETAILS



CLIP E-3708

D.I. HOLD DOWN
31’-2�"

OUTSIDE STK. RL.

POINT 27’-8�"

INSIDE CURVED END

"D" STRAP

18" LONG x 1�"

FW SLOPE�" IN 5"

�" POINT

CLIP E-3709

D.I. HOLD DOWN

POINT 27’-8�"

INSIDE CURVED END

MINIMUM

�" CLEARANCE

RAIL 31’-2�"

OUTSIDE STOCK
THEO. P.F.

VERTICAL GUARD FACE

SLOPE�" IN 6"

�" R.

SCALE: 3" = 1’-0"

RAISED GUARD

1
’-

2
"

1
’-

2
"

2
’-

4
�

"
1
’-

2
"

1
’-

2
"
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FW

(H)

DS-11P

(P)

(M)

(N)

(P)

DS-13P

(P)

(M)

(N)

(P)

(L)

DS-10P

(L)

DS-12P

DS-15P

DS-GP-3

DS-14P

DS-18P

DS-GP-2

DS-19P DS-18P

DS-19P

(C)(C)

DS-10P

(F)

(G)

(H)

(E)

(D)

(F)

(G)

(E)

(D)

DS-12P

(J)

(K)

(J)

(K)

DS-11P DS-13P DS-15P

DS-14P

3’-11"
4’-6"

3’-11"

4’-6"

CENTER SECTION LAYOUT
NO. 8 DOUBLE SLIP CROSSING

NOTES:

SLOPE 5:1

FLANGEWAY

RIBS 1" THICK

1
�

"
1
�

"

1�"1�"2�"

�
"

1
�

"

VARIES 1�"

�
"

�
"

�
"

7
�

"

1:4 1:4

SECTION A-A

FLANGEWAY 1�" WIDE, 1�" DEEP

FROG ANGLE 7° - 09’ - 10"

A

A

1"

IN ACCORDANCE WITH PLANS 775, 1012 AND M2.7.

SPECIFICATIONS MODIFIED FOR USE WITH "PANDROL" TYPE FASTENERS AND 

SOLID CAST MANGANESE STEEL CENTER FROGS PER CURRENT A.R.E.M.A. 

D.I. HOLD DOWN CLIPS TO BE INSTALLED IN THE FIELD. 

2.

1.

-
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FIRST TOP CUT 8’-0" TOP PLANING

1’-0"

(TYP. U.N.O.)

1�" DIA. HOLES

9�"6"
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1:4

1:4

8" R. AND 20" R.

78°

FACE OF WEB
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18°-25’ (1 IN 3)
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(MIN.)

�" RAD.

1�"

BAR

�" REINF.

3�"
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- �"

+ �"

SCALE: NONE
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- �"

+ 0"

1
�
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3
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"
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�" DIA.

STOP

END VIEW OF POINT
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1
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1
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4
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2
0
’-
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1�" DIA.

7’-0"3’-7"

3
�

"

STOP #1 STOP #21’-6�" 3’-0�"

1’-6�" 3’-5�"
ROD #1 ROD #3

ROD #2

�" x 1�" - 2’-5" LONG

SLOT REINF. ON STK. RL. SIDE
1�" DIA.

3�" A.B.

�" DIA. @

L.H. PT.

R.H. PT.

   

SIDE PLANING OF RAIL HEAD 8’-7"

TRANSIT CLIP

�" RIVETS SEE NOTE 11 3
�

"

SWITCH ANGLE 1°-44’-11"

END OF BOTTOM PLANING.

FASTENED HERE (SEE NOTE 8)

SWITCH POINT IDENTIFICATION TAG

ON GAGE SIDE ONLY

�" x 14’-6" LG. REINFORCING BAR

TOP VIEW SWITCH POINT

REMOVE ALL BURRS.

1�" RAD. AND GRIND TO SHARP EDGE.

CHAMFER ANGLE 78°00’, ROUND TO

AT �" BELOW TOP OF STOCK RAIL,

�" POINT CHAMFERED TO �" IN 2’-0"

(A.N.S. HEAVY SQ. NUTS), (SEE NOTE 11)

SPRING WASHER AND �" x 1�" COTTER

TO CENTERLINE OF COTTER, WITH 1�"

STOP BOLTS �" x 3�" LONG 3�"

BEND SWITCH POINT 1�" IN 8’-7"

1�" x 1�" COTTER (A.N.S. HEAVY HEX NUTS)

OF COTTER, WITH �" SPRING WASHER AND

TRANSIT CLIP BOLTS: 1" x 1�" LG., 3�" TO CENTERLINE

SCALE: NONE

SCALE: 1" = 1’-0"

SIDE VIEW SWITCH POINT

6�" HEEL SPREAD

RAIL

OF STOCK

GAGE LINE

AND�" x 1�" COTTER (A.N.S. HEAVY SQ. NUTS)

OF COTTER, WITH 2 NUTS. �" SPRING WASHER

LUG BOLTS 1" x 5" LG., 4�" TO CENTERLINE

SCALE: 1" = 1’-0"

(RIGHT HAND STRAIGHT OUTSIDE END POINT)

TOP CUT

SECOND

C

C

C

C

C

C

12.

 

 

 

 

11.

10.

 

9.

 

 

 

8.

 

 

 

7.

 

 

 

 

6.

 

 

5.

4.

3.

 

2.

1.

INSERT ARE TO BE FURNISHED. 

REPLACEMENT POINTS MUST SPECIFY WHETHER PLAIN POINT OR MANGANESE STEEL 

(TURNOUT SIDE) AND A PLAIN SWITCH POINT ON THE NORMAL POINT (STRAIGHT SIDE). 

TURNOUTS ARE TO BE FINISHED WITH MANGANESE STEEL INSERT ON THE REVERSE POINT 

COLLAR PART NO. L3-2-R-24G. 

�" STOP BOLTS USE HUCK FASTENERS, BOLT PART NO. C-50-LR-BR2424 AND 

NO. C-50-LR-BR2416 AND COLLAR PART NO. L3-2-24G FOR �" RIVETS. AND FOR 

BOLTS, MANUFACTURER CAN SUBSTITUTE 3/4 " HUCK FASTENERS, BOLT PART 

UNLESS SWITCH POINT ORDER SPECIFICALLY CALLS FOR USE OF �" RIVETS AND �" STOP 

NON - INTERLOCKED AND INTERLOCKED SWITCH POINTS ARE MADE THE SAME. 

BY SLIGHTLY GRINDING. ALSO, "DO NOT" END HARDEN RAIL END. 

AT HEEL END OF SWITCH POINT RAIL, BREAK SHARP CORNER AROUND THE ENTIRE PERIPHERY 

AT HEEL SPACER BLOCK IN LOCATION SHOWN. 

16’-6" 940’-0") NO. 8. TAG TO BE FASTENED TO SWITCH POINT, ON GAGE SIDE OF RAIL 

THE ACTUAL LENGTH OF SWITCH POINT RAIL AND (3) THE TURNOUT NUMBER. MARK TAG THUS: 

METAL IDENTIFICATION TAG SHOWING (1) DESIGN LENGTH OF SWITCH, (2) IN PARENTHESIS, 

FULL HEAD CONTOUR. 

AND SHALL RUN OUT AT THE END OF THE TOP PLANING, WHERE THE SWITCH POINT HAS 

FROM THE POINT OF SWITCH AND SHALL BE SHAPED TO THE CONTOUR OF A NEW 136 LB. 

THE CONTOUR PLANING SHALL BE ON THE GAGE SIDE BEGINNING AT A DISTANCE OF 36" 

PEENING. 

BRAND ON RAIL AT EDGE OF BOLT HOLE TO BE CAREFULLY REMOVED BY GRINDING BEFORE 

THE SWITCH POINT. USING AIR HAMMER WITH SUITABLE HEAD AND FINISHING WITH DRIFT PIN. 

BOLT HOLES AS INDICATED AT THE HEEL OF THE SWITCH POINT AND AT THE HEEL END OF 

IN ORDER TO ELIMINATE STRESS RAISERS, MANUFACTURER SHALL PEEN THE EDGES OF THE 

THIS PLAN. 

PER CURRENT A.R.E.M.A. "MANUAL AND PORTFOLIO", UNLESS OTHERWISE SPECIFIED ON 

MATERIAL AND WORKMANSHIP, ALSO ANY CONSTRUCTION DETAILS NOT SHOWN, SHALL BE 

SIDE PLANING FIGURED ON GAGE LINE �" BELOW TOP OF RAIL. 

RIGHT HAND TURNOUT SHOWN. MAKE OPPOSITE HAND FOR LEFT HAND SWITCH POINTS. 

MANUFACTURER AND WHEN MADE, TO BE FASTENED TO SWITCH POINT AT LOCATION SHOWN. 

METAL IDENTIFICATION TAG SHOWING HAND OF SWITCH POINT, WEIGHT OF RAIL, HS, 

SWITCH POINTS TO BE MADE FROM NEW HIGH STRENGTH RAIL. 

-
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1’-0"

FIRST TOP CUT 8’-0" TOP PLANING

9�"6"

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS
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STANDARD
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SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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STOP #1 STOP #21’-6�" 3’-0�"

1’-6�" 3’-5�"
ROD #1 ROD #3

ROD #2

�" x 1�" - 2’-5" LONG

SLOT REINF. ON STK. RL. SIDE
1�" DIA.

3�" A.B.

�" DIA. @

L.H. PT.

R.H. PT.

   

SIDE PLANING OF RAIL HEAD 8’-7"

TRANSIT CLIP

�" RIVETS SEE NOTE 11 3
�

"

SWITCH ANGLE 1°-44’-11"

END OF BOTTOM PLANING.

FASTENED HERE (SEE NOTE 8)

SWITCH POINT IDENTIFICATION TAG

ON GAGE SIDE ONLY

�" x 14’-6" LG. REINFORCING BAR

TOP VIEW SWITCH POINT

REMOVE ALL BURRS.

1�" RAD. AND GRIND TO SHARP EDGE.

CHAMFER ANGLE 78°00’, ROUND TO

AT �" BELOW TOP OF STOCK RAIL,

�" POINT CHAMFERED TO �" IN 2’-0"

(A.N.S. HEAVY SQ. NUTS), (SEE NOTE 11)

SPRING WASHER AND �" x 1�" COTTER

TO CENTERLINE OF COTTER, WITH 1�"

STOP BOLTS �" x 3�" LONG 3�"

BEND SWITCH POINT 1�" IN 8’-7"

1�" x 1�" COTTER (A.N.S. HEAVY HEX NUTS)

OF COTTER, WITH �" SPRING WASHER AND

TRANSIT CLIP BOLTS: 1" x 1�" LG., 3�" TO CENTERLINE

SCALE: NONE

SCALE: 1" = 1’-0"

SIDE VIEW SWITCH POINT

6�" HEEL SPREAD

RAIL

OF STOCK

GAGE LINE

AND�" x 1�" COTTER (A.N.S. HEAVY SQ. NUTS)

OF COTTER, WITH 2 NUTS. �" SPRING WASHER

LUG BOLTS 1" x 5" LG., 4�" TO CENTERLINE
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SCALE: 1" = 1’-0"

(RIGHT HAND CURVED INSIDE END POINT)

NOTES:

TOP CUT

SECOND

C C

C

C

C

C

INSERT ARE TO BE FURNISHED.

REPLACEMENT POINTS MUST SPECIFY WHETHER PLAIN POINT OR MANGANESE STEEL 

(TURNOUT SIDE) AND A PLAIN SWITCH POINT ON THE NORMAL POINT (STRAIGHT SIDE). 

TURNOUTS ARE TO BE FINISHED WITH MANGANESE STEEL INSERT ON THE REVERSE POINT 

COLLAR PART NO. L3-2-R-24G. 

3/4 " STOP BOLTS USE HUCK FASTENERS, BOLT PART NO. C-50-LR-BR2424 AND 

NO. C-50-LR-BR2416 AND COLLAR PART NO. L3-2-24G FOR 3/4 " RIVETS. AND FOR 

BOLTS, MANUFACTURER CAN SUBSTITUTE 3/4 " HUCK FASTENERS, BOLT PART 

UNLESS SWITCH POINT ORDER SPECIFICALLY CALLS FOR USE OF 3/4 " RIVETS AND 3/4 " STOP 

NON - INTERLOCKED AND INTERLOCKED SWITCH POINTS ARE MADE THE SAME. 

BY SLIGHTLY GRINDING. ALSO, "DO NOT" END HARDEN RAIL END. 

AT HEEL END OF SWITCH POINT RAIL, BREAK SHARP CORNER AROUND THE ENTIRE PERIPHERY 

AT HEEL SPACER BLOCK IN LOCATION SHOWN. 

16’-6" 940’-0") NO. 8. TAG TO BE FASTENED TO SWITCH POINT, ON GAGE SIDE OF RAIL 

THE ACTUAL LENGTH OF SWITCH POINT RAIL AND (3) THE TURNOUT NUMBER. MARK TAG THUS: 

METAL IDENTIFICATION TAG SHOWING (1) DESIGN LENGTH OF SWITCH, (2) IN PARENTHESIS, 

FULL HEAD CONTOUR. 

AND SHALL RUN OUT AT THE END OF THE TOP PLANING, WHERE THE SWITCH POINT HAS 

FROM THE POINT OF SWITCH AND SHALL BE SHAPED TO THE CONTOUR OF A NEW 136 LB. 

THE CONTOUR PLANING SHALL BE ON THE GAGE SIDE BEGINNING AT A DISTANCE OF 36" 

PEENING. 

BRAND ON RAIL AT EDGE OF BOLT HOLE TO BE CAREFULLY REMOVED BY GRINDING BEFORE 

THE SWITCH POINT. USING AIR HAMMER WITH SUITABLE HEAD AND FINISHING WITH DRIFT PIN. 

BOLT HOLES AS INDICATED AT THE HEEL OF THE SWITCH POINT AND AT THE HEEL END OF 

IN ORDER TO ELIMINATE STRESS RAISERS, MANUFACTURER SHALL PEEN THE EDGES OF THE 

THIS PLAN. 

PER CURRENT A.R.E.M.A. "MANUAL AND PORTFOLIO", UNLESS OTHERWISE SPECIFIED ON 

MATERIAL AND WORKMANSHIP, ALSO ANY CONSTRUCTION DETAILS NOT SHOWN, SHALL BE 

SIDE PLANING FIGURED ON GAGE LINE 5/8 " BELOW TOP OF RAIL. 

RIGHT HAND TURNOUT SHOWN. MAKE OPPOSITE HAND FOR LEFT HAND SWITCH POINTS. 

MANUFACTURER AND WHEN MADE, TO BE FASTENED TO SWITCH POINT AT LOCATION SHOWN. 

METAL IDENTIFICATION TAG SHOWING HAND OF SWITCH POINT, WEIGHT OF RAIL, HS, 

SWITCH POINTS TO BE MADE FROM NEW HIGH STRENGTH RAIL. 
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5
" 3
"2
"

3
"

5
"

2"

2"

2
"

2
"

2"
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2
"

SEE DETAIL THIS SHEET

FOR INSULATED JOINT ASSEMBLY
1�" x 4" x 6"

WELDED STOP

SEE DETAIL THIS SHEET

FOR INSULATED JOINT ASSEMBLY
1�" x 4" x 6"

WELDED STOP

SEE DETAIL THIS SHEET

FOR INSULATED JOINT ASSEMBLY
1�" x 4" x 6"

WELDED STOP

2172-2 (TYP.)

SHOULDER

2172-5 (TYP.)

SHOULDER

2172-2 (TYP.)

SHOULDER

2172-5 (TYP.)

SHOULDER SOLID SHOULDER

2172-2 (TYP.)

PANDROL

2172-5 (TYP.)

PANDROL SOLID SHOULDER

(TYP.)

1" DIA.
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SCALE:

CADD FILE:
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FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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NOTE:
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4�" 1�"1�"

7�"

4�"

PART No. LC-2R24

HUCK COLLAR

ASTM A325 SPEC.

HARDENED STEEL FLAT WASHER

�" I.D. x 2" O.D. x �" THK.

STEEL PLATE

1" THICK

PLATE �" x 8" x 7�" 

"T" TYPE INSULATOR

STEEL PLATE

PLATES & �" DIA. HOLES IN

�" DIA. HOLES IN INSULATOR

NO. C50L90-BR24-28

90° FLUSH HEAD PART

�" DIA. HUCKBOLT WITH

FLUSH HEAD HUCK BOLTS

STEEL PLATE FOR 90°

COUNTERSINK HOLES IN

7�"

4�" 1�"

4
�

"
1
�

"

8
"

�"3�"

�"

1�" 1�"

�
"

1
" 1
"

�
"

1
"

PURCHASE PART NO. GPI52P05

OR FIBERGLASS REINFORCED THERMOSET RESIN.

W/ BUSHINGS, PORTEC #127-07547-01

POLYESTER COATED STEEL CORE

GPI-77

INSULATED JOINT ASSEMBLY

GAGE PLATE DETAIL OF INSULATION BLOCK

�" DIA. (TYP.)

INSULATION AT GAGE PLATES

(SCALE:  NONE)

DETAIL "A"

NOTES:

REFERENCE DRAWINGS

2’-3" 2’-3"

INSULATED SLIDE GAGE PLATE DS-GP-1
1" x 8" - MILLED - (1 PC. REQ’D AS SHOWN)

2" 2"
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INSULATED SLIDE GAGE PLATE DS-GP-2
1" x 8" - MILLED - (1 PC. REQ’D AS SHOWN)

2" 2"
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"

1
"

INSULATED SLIDE GAGE PLATE DS-GP-3
1" x 8" - MILLED - (1 PC. REQ’D AS SHOWN)

4.

 

 

3.

2.

1.

CALLED FOR. 

RAIL SEAT MUST BE MACHINED OUT TO PROVIDE A CLEAR RAIL SEAT DIMENSION AS 

WELD PROJECTING BEYOND THE VERTICAL FACE OF SHOULDER IN THE AREA OF THE 

THE PRESSED STEEL SHOULDER MUST BE CAREFULLY WELDED TO GAGE PLATES. ANY 

SHALL BE USED. 

MADE OF MILD ROLLED STEEL AND MEETING "PANDROL’S" DESIGN SPECIFICATIONS 

THE "PANDROL" TYPE, OR APPROVED EQUAL, WELD - ON PRESSED STEEL SHOULDER, 

THE PLATES AS SHOWN ARE FOR A 136 LB., NO. 8 DOUBLE SLIP CROSSING. 

PLATES TO BE MADE OF MILD ROLLED STEEL. 

LAYOUT - No.8, DOUBLE SLIP CROSSING - 136 lb. -------- SHEET No. 2901-02

RECESSED �" MAX.

HEAD OF HUCK BOLT

-
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INSULATED GAGE PLATE DETAILS
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

REFERENCE DWGS.

NOTES:

WELDING SPECIFICATIONS:

BRACE PLATE - DS-1L
1" x 8" x 1’-10�" LG. - MILLED - W/ADJ. RAIL BRACE

BRACE PLATE - DS-2L
1" x 8" x 1’-11�" LG. - MILLED - W/ADJ. RAIL BRACE

BRACE PLATE - DS-3L

D
S
-
1L
-
13

6

D
S
-
2
L
-
13

6

D
S
-
3
L
-
13

6

BRACE PLATE - DS-1R
1" x 8" x 1’-10�" LG. - MILLED - W/ADJ. RAIL BRACE

D
S
-
1R
-
13

6

BRACE PLATE - DS-2R
1" x 8" x 1’-11�" LG. - MILLED - W/ADJ. RAIL BRACE

D
S
-
2

R
-
13

6

BRACE PLATE - DS-3R

D
S
-
3

R
-
13

6

SLIDE PLATE - DS-4P
1" x 8" x 1’-10�" LG. - MILLED - W/ADJ. RAIL BRACE

D
S
-
3

R
-
13

6

1" x 8" x 2’-2�" LG. - MILLED - W/ADJ. RAIL BRACE

D
S
-
5
P
-
13

6

BRACE SLIDE PLATE - DS-5P

BRACE PLATE - DS-6P

D
S
-
6
P
-
13

6

1" x 8" x 4’-6" LG. - MILLED - W/ADJ. RAIL BRACE

BRACE PLATE - DS-7P

D
S
-
7
P
-
13

6

1" x 8" x 4’-6" LG. - MILLED - W/ADJ. RAIL BRACE

1" x 8" x 2’-1" LG. - MILLED - W/ADJ. RAIL BRACE

1" x 8" x 2’-1" LG. - MILLED - W/ADJ. RAIL BRACE

5.

 

 

 

4.

 

 

3.

 

2.

1.

LAYOUT - No.8, DOUBLE SLIP CROSSING - 136 lb. -------- SHEET No. 2901-02

CROSSING.

THE PLATES AS SHOWN ARE FOR A 136 LB., NO. 8 DOUBLE SLIP

TO PROVIDE A CLEAR RAIL SEAT DIMENSION AS CALLED FOR. 

SHOULDER IN THE AREA  OF THE RAIL SEAT MUST BE MACHINED OUT

PLATE. ANY WELD PROJECTING BEYOND THE VERTICAL FACE OF

THE PRESSED STEEL SHOULDER MUST BE CAREFULLY WELDED TO THE

SPECIFICATIONS, SHALL BE USED. 

SHOULDER,  MADE FROM MILD STEEL, AND MEETING PANDROL’S DESIGN

THE PANDROL TYPE, OR APPROVED EQUAL, WELD - ON PRESSED STEEL

(WEIGHT OF RAIL)  & HAND OF TURNOUT (R.H. OR L.H.) 

EACH PLATE TO BE PLAINLY STAMPED WITH PLATE NO. AND 136

PLATES TO BE MADE OF MILD ROLLED STEEL. 

FOR, APPROVED BY DIRECTOR OF ENGINEERING, MAY BE USED.

OTHER WIRE OR ELECTRODES MEETING SPECIFICATIONS AS CALLED

   C. WIRE, WELDING �", NR203, 1% NICKEL FLUX CORE. 

   B. ELECTRODE �", WELDING SPEC. 7018XLM. 

   A. ELECTRODE 1 �", WELDING SPEC. 7018XLM. 

ADJUSTABLE USE THE FOLLOWING: 

FOR WELDING PRESSED STEEL SHOULDERS OR PLATE STOPS FOR

OFF TO PROVIDE CLEAR DIMENSION CALLED FOR. 

BEYOND THE FACE OF THE STOP OR SHOULDER MUST BE MACHINED

SHOULDER IN THE AREA OF THE RAIL SEAT. ANY WELD PROJECTING 

UNWELDED FOURTH SIDE OF THE STOP PLATE OR VERTICAL FACE OF

NO WELD SHALL PROJECT  BEYOND THE VERTICAL EDGE OF THE

SHOULDERS AND STOPS ARE TO BE CAREFULLY WEDLED TO PLATE.

�" + FILLET WELD. 

SHOULDER OF MILLED  PLATE AS SHOWN AND WELD WITH 3 - PASS

STOP PLATE FOR ADJUSTABLE RAIL BRACE TO BE SET FLUSH WITH

�" + WELD. 

OR SHOULDER OF MILLED PLATE AS SHOWN AND WELD WITH 2 - PASS

SET PRESSED STEEL SHOULDER FLUSH AGAINST LINE OF BASE OF RAIL

4.

 

 

 

 

3.

 

2.

 

1.

-
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NO. 8, 136 LB. DOUBLE SLIP CROSSING

BRACE PLATE AND SLIDE PLATE DETAILS
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WELD

�" FILLET

2172-5 (TYP.)
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(7) HOLES

1" DIA.

WELD

�" FILLET

2172-5 (TYP.)

SHOULDER

(4) HOLES

1" DIA.

WELD

�" FILLET

2172-5

SHOULDER

2172-5

SHOULDER

WELD

�" FILLET

(4) HOLES

1" DIA.

WELD

�" FILLET

(4) HOLES

1" DIA.

2172-5 (TYP.)

SHOULDER

2172-5 (TYP.)

SHOULDER

WELD

�" FILLET

(4) HOLES

1" DIA.

SOLID SHOULDER (TYP.)

(4) HOLES

1" DIA.

SOLID SHOULDER (TYP.)

(4) HOLES

1" DIA.

SOLID SHOULDER (TYP.)

(4) HOLES

1" DIA.

SOLID SHOULDER (TYP.)

(4) HOLES

1" DIA.
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

REFERENCE DWGS.

D
S
-
6
P
-
13

6

SWITCH SLIDE PLATE - DS-8P

D
S
-
9
P
-
13

6

1" x 8" x 4’-1" LG. - MILLED - W/ADJ. RAIL BRACE

SWITCH SLIDE PLATE - DS-9P

D
S
-
10

P
-
13

6

1" x 8" x 4’-0" LG. - MILLED - W/ADJ. RAIL BRACE

SWITCH SLIDE PLATE - DS-10P

D
S
-
11P

-
13

6

1" x 8" x 4’-0" LG. - MILLED - W/ADJ. RAIL BRACE

SWITCH SLIDE PLATE - DS-11P

D
S
-
12

P
-
13

6

SWITCH HEEL PLATE - DS-12P
1" x 8" x 4’-2�" LG. - MILLED - W/ADJ. RAIL BRACE

D
S
-
13

P
-
13

6

SWITCH HEEL PLATE - DS-13P
1" x 8" x 4’-2�" LG. - MILLED - W/ADJ. RAIL BRACE

D
S
-
15

P
-
13

6

PLATE - DS-15P
1" x 8" x 4’-2�" LG. - FLAT

LAYOUT - No.8, DOUBLE SLIP CROSSING - 136 lb. -------- SHEET No. 5100-02

D
S
-
14

P
-
13

6

PLATE - DS-14P
1" x 8" x 4’-2�" LG. - FLAT

D
S
-
18

P
-
13

6

PLATE - DS-18P

D
S
-
19

P
-
13

6

PLATE - DS-19P
�" x 8" x 4’-2" LG. - FLAT�" x 8" x 4’-2" LG. - FLAT

1" x 8" x 4’-1" LG. - MILLED - W/ADJ. RAIL BRACE

-
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

REFERENCE DWGS.

NOTE:

8
"

�"

4
�

"
1
�

"
1
�

"

4�" 1�"1�"

7�"

4�"

PART No. LC-2R24

HUCK COLLAR

ASTM A325 SPEC.

HARDENED STEEL FLAT WASHER

�" I.D. x 2" O.D. x �" THK.

STEEL PLATE

1" THICK

PLATE �" x 8" x 7�" 

"T" TYPE INSULATOR

STEEL PLATE

PLATES & �" DIA. HOLES IN

�" DIA. HOLES IN INSULATOR

NO. C50L90-BR24-28

90° FLUSH HEAD PART

�" DIA. HUCKBOLT WITH

FLUSH HEAD HUCK BOLTS

STEEL PLATE FOR 90°

COUNTERSINK HOLES IN

7�"

4�" 1�"

4
�

"
1
�

"

8
"

�"3�"

�"

1�" 1�"

�
"

1
" 1
"

�
"

1
"

PURCHASE PART NO. GPI52P05

OR FIBERGLASS REINFORCED THERMOSET RESIN.

W/ BUSHINGS, PORTEC #127-07547-01

POLYESTER COATED STEEL CORE

GPI-77

INSULATED JOINT ASSEMBLY

GAGE PLATE DETAIL OF INSULATION BLOCK

�" DIA. (TYP.)

INSULATION AT GAGE PLATES

RECESSED�" MAX.

HEAD OF HUCK BOLT

(SCALE:  NONE)

DETAIL "A"

INSULATED FROG GAGE PLATE DS-FGP-1

DS-FGP-2-8-136

�" �"

1" x 8" - FLAT

INSULATED FROG GAGE PLATE DS-FGP-2

DS-FGP-1-8-136

�" �"

1" x 8" - FLAT

INSULATED FROG GAGE PLATE DS-FGP-3

DS-FGP-3-8-136

�" �"

1" x 8" - FLAT LAYOUT - No.8, DOUBLE SLIP CROSSING - 136 lb. -------- SHEET No. 2901-02

-
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INSULATED FROG GAGE PLATES

DETAILS
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

REFERENCE DWGS.

F
P
-
1-

13
6

�" x 8" x 3’-2" LG. - FLAT �" x 8" x 2’-11�" LG. - FLAT �" x 8" x 2’-9" LG. - FLAT �" x 8" x 2’-6 �" LG. - FLAT

F
P
-
2
-
13

6

F
P
-
3
-
13

6

F
P
-
5
-
13

6

F-5 3’-1�" 1

DIMENSION TABLE

PLATE "L" NO. REQ’D

12’-11"F-6

12’-9"F-7

�" x 8" - FLAT (SEE TABLE FOR LENGTHS)

F
P
-
8
-
13

6

�" x 8" x 2’-10" - FLAT

F
P
-
9
-
13

6

�" x 8" x 2’-7�" - FLAT

F
P
-
10
-
13

6

FROG PLATE - F-10
�" x 8" x 2’-5�" - FLAT

F
P
-
11-

13
6

FROG PLATE - F-11
�" x 8" x 2’-8" - FLAT

F
P
-
12
-
13

6

FROG PLATE - F-12
�" x 8" x 2’-10�" LG. - FLAT

F
P
-
13
-
13

6

FROG PLATE - F-13

F
P
-
14
-
13

6

FROG PLATE - F-14
�" x 8" x 1’-6" LG. - FLAT�" x 8" x 1’-6" LG. - FLAT

FROG PLATE - F-1 FROG PLATE - F-2 FROG PLATE - F-3 FROG PLATE - F-4

FROG PLATE - F-9FROG PLATE - F-5, F-6 AND F-7 FROG PLATE - F-8

F
P
-
3
-
13

6

LAYOUT - No.8, DOUBLE SLIP CROSSING - 136 lb. -------- SHEET No. 2901-02
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FROG PLATE DETAILS
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2�"2�"2�"4�"

1
�

"
1
�
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2�"

9�"

2�"

2�" 1’-4�"

�
"

1"2�" 2�"1"
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E-3166LHE-3165RH

NOTE: APPLY BASKET TO ROD AT LOCATION "A" OR "B" AS ORDERED

ROD #1A ~ BASKET LOCATION "A"

ROD #1B ~ BASKET LOCATION "B"

STAMP RODS WITH "RESP. ROD. #, 136RE, #8 DSS"

INSIDE POINT OVERTEES = 10 7/8"

OUTSIDE POINT OVERTEES = 7’-6 1/4"

56 THREADS @ 6-PER 1"

NOTE:

3�", SQ. NUT, SPG. WASH., �" x 1�" COTTER

(4) H.T. MACH. SQ. HD. BOLTS�" x 3�" DR.

M.I. BASKET E-2455 WITH FIBRE CHANNEL C-1 &

M.I. SLEEVE E-1983

(ROD #1A)

BASKET LOCATION "A" BRACKET (ST-918)

C.S. CLIP ST-888

(CTSK. ON BRACKET SIDE)

�" x 3�" BUTTON HD. RIVETS WELD ALL 4 - SIDES
CLIPS WITH WEB BOLTS "A"

SEE HB-549 FOR TYPE "SMJ"

(ROD #1B)

BASKET LOCATION "B"

HEX JAM NUTS 1�" THREAD

SPECIAL NUTS (3811-H-2)

B.S. WHITWORTH THREADS

1�" DIA. HOLES

HOLES

�" DIA.
HOLES

�" DIA.

INSULATION MATERIAL CONSISTS OF:

 SWITCH INFORMATION

PLAN

ELEVATION

C.L. = 1�" X 2�" X 5’-1" (APPROX.)

1�" DIA. HOLES

�" DIA. HOLES

x 1�" COTTER

2�" SQ. NUT, SPG. WASH., &�"

CLIP), 1" x 4�" DR. 4�" GR.

H.T. MACH. SQ. THIN HD. BOLTS (2-PER

�" DIA. HOLES C.L. = 1�" x 2�" x 5’-1" (APPROX.)

1 " DIA. HOLES IN RODS

(1) EACH REQUIRED PER SLIP SWITCH

WITH HUCKED INSULATED SPLICE

INSULATED HEAD ROD #1A & #1B WITH CLIPS & BASKET ATTACHED

-

2901

XXXXREVISIONXX-XX-XXX
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ES2901-13

NO. 8, 136 LB. DOUBLE SLIP CROSSING

INSULATED HEAD ROD NO. 1 FOR END POINTS

(4) HUCK COLLARS LC2R-24G

(4) �" HUCK BOLTS C50LR-BR24-36

(1) STEEL CHANNEL ST-568

(1) STEEL SPLICE PLATE ST-684

(4) FIBRE BUSHINGS B-11

(2) FIBRE ANGLE PLATE AP-34

(1) FIBRE CHANNEL C-1

DEBURR ALL HOLES.

BREAK ALL SHARP CORNERS.

ROD SPACING = 18�".

REINF. =�" "D" BOTH SIDES (SLOT �" STK. SIDE).

PT. = 0" SAMSON.

"E" DIST. = 1�".

THROW AT POINT = 4" MIN. ~ 4�" MAX.

GAGE = 4’-8�".



6’-0"

2�"6�"

2’-11�" 2’-11�"

1
�

"

9�"

2�"3�"2�"

�
"

2�"1"2�" 1"

1’-1�"3" 1’-6�"

7" 2�"

1
�

"
1
�

"

2�" 2’-1�"

�
"
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ALONG BOTH SIDES OF BOTTOM OF CLIPS

STAMP ROD WITH "RESP. NO., 136RE, #8 DSS"

B.S. WHITWORTH THREADS

56 THREADS @ 6-PER 1"

NOTE: TYPE "M" CLIP MUST BE WELDED TO ROD

�"

�"

CONSISTS OF:
INSULATION MATERIAL

SWITCH INFORMATION

PLAN

ELEVATION

C.L. = 1�" X 2�" X 3’-1�" (APPROX.)
C.L. = 1�" X 2�" X 3’-1�" (APPROX.)

 OVERTEES = 4’-3�"

(ADJUSTMENT 4’-2�" TO 4’-4�")

1 �" DIA. HOLES

SLIP SWITCH

INSULATED SPLICE, (2) EACH REQUIRED PER

CLIPS AND BOLTS ATTACHED WITH HUCKED

INSULATED SPREAD RODS NO. 2 OR 3 WITH

-
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ES2901-14
NO. 8, 136 LB. DOUBLE SLIP CROSSING

NO. 2 & 3 FOR END POINTS

INSULATED SPREAD RODS

CLIPS WITH WEB BOLTS "B"

SEE HB-549 FOR TYPE "SMJ"
(– �")

1" DIA. HOLES

IN RODS

1 " DIA. HOLES

CLIPS WITH WEB BOLTS "B"

SEE HB-221 FOR TYPE "M"

(4) HUCK COLLARS LC2R-24G.

(4) �" HUCK BOLTS C50LR-BR24-36.

(1) STEEL CHANNEL ST-568.

(1) STEEL SPLICE PLATE ST-684.

(4) FIBRE BUSHINGS B-11.

(2) FIBRE ANGLE PLATE AP-34.

(1) FIBRE CHANNEL C-1.

ROD SPACING = 18�" x 3’-5�" (#3 ROD)

ROD SPACING = 18�" x 3’-0�" (#2 ROD)

REINF. =�" "D" BOTH SIDES (SLOT �" STK. SIDE)

PT. = 0" SAMSON

"E" DIST. = 1�"

THROW AT POINT = 4" MIN. ~ 4�" MAX.

GAGE = 4’-8�"
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BILL OF SWITCH TIES

74 4851.00

TOTALTOTAL

15’-0"7" x 9"

336.0016’-0"7" x 9"4

882.0014’-0"7" x 9"12

13’-0"7" x 9"

12’-0"7" x 9"18

11’-0"7" x 9"

1134.00

34’-7�" EXTENDED FIELD WELDED TYPE SWITCH POINT4 PAIR

2 EACH

2 EACH

2 EACH

12 PCS.

2 EACH

2 EACH

D.I. RAIL HOLD DOWN CLIPS E-3707

D.I. RAIL HOLD DOWN CLIPS E-3709

2 EACH

4 EACH

4 EACH

2 EACH

24 PCS.

BILL OF MATERIAL

22’-8�" SWITCH POINT DETAILS

BRACE PLATE & SLIDE PLATE DETAILS

34’-7�" SWITCH POINT DETAILS

2 EACH

SLIDE PLATE S-5P

SLIDE PLATE S-8P28 EACH

20 PCS.

136 lb. - NO. 10 - DOUBLE SLIP CROSSING

136 LB. - NO. 10 - SOLID MANGANESE FROG WITH PLATES

136 LB MOVEABLE CENTER POINT

136 LB UNDERCUT STOCK RAILS

INSULATED GAGE PLATE DETAILS

INSULATED GAGE PLATE & BRACE PLATE DETAILS

BRACE SLIDE PLATE & INSULATED SLIDE PLATE DETAILS

INSULATED FROG GAGE PLATE DETAILS

FROG PLATE DETAILS 

NO. 10 DOUBLE SLIP CROSSING - CENTER SECTION LAYOUT

136 lb. - U-69 GUARD RAIL WITH PLATES

2 EACH

4 EACH

BRACE SLIDE PLATES 1A & 1B THRU 4A & 4B

8 EACH BRACE SLIDE PLATES 6A & 7A

2 EACH BRACE SLIDE PLATES 5C

SWITCH PLATE 14-L & 14-R THRU 19-L &19-R

INSULATED FROG GAGE PLATES FGP-1 THRU FGP-3

FROG PLATES F-1 THRU F-15A & 15B

16’-0" U-69 ADJUSTABLE GUARD RAIL W/PLATES

GAGE PLATE No. GP-1 THRU GP-6

No.10 RAIL BOUND MANGANESE FROG ~ 21’-2�"

2 EACH

4 EACH

4 EACH

2 EACH

4 EACH

4 EACH

2 EACH

BRACE RAIL - 5’-11�" LONG

MOVEABLE POINT RAIL - 13’-1�" LONG

OUTER SLIP RAIL - 20’-7�" LONG

SWITCH POINT RAIL - 22’-8�" LONG

KNUCKLE RAIL - 23’-11" LONG

STRAIGHT STOCK RAIL - 25’-0�" LONG

CURVED STOCK RAIL - 28’-2�" LONG

CURVED SWITCH POINT RAIL - 34’-7�" LONG

4 EACH

2 EACH SOLID MANGANESE CENTER FROG

"D" STRAPS WITH BOLTS

4 EA.

BOLTLESS ADJUSTABLE BRACE ASSEMBLY

No. 1A & 1B HEAD ROD FOR END POINTS

No. 2 & 3 SPREAD RODS FOR END POINTS

2 EACH No. 4 & 5 HEAD RODS FOR MOVEABLE CENTER POINTS

E-CLIP TYPE E-2063 (GALVANIZED)

INSULATED SPREAD ROD NO. 2 & 3 FOR END POINTS

INSULATED HEAD ROD NO. 1 FOR END POINTS

INSULATED HEAD ROD NO. 4 FOR MOVEABLE CENTER POINTS

INSULATED HEAD ROD NO. 5 FOR MOVEABLE CENTER POINTS

356 PCS. E-CLIP TYPE E-2055 (GALVANIZED)

18.

17.

 

16.

 

15.

14.

 

13.

12.

 

 

11.

10.

 

 

 

 9.

 

 

 8.

 

 7.

 6.

 

 5.

 

 4.

 3.

 

 

 

 

 2.

 1.

STRAIGHT STOCK RAIL 25’-0�" LONG

DRAWING INDEX

NOTES:

NO. 10 DOUBLE SLIP CROSSING

ENGINEERING STANDARDS

METROLINK (S.C.R.R.A.)

2 EACH

4 EACH

CROSSING GEOMETRY NO. 10 DOUBLE SLIP CROSSING

EPOXY BONDED PREFABRICATED INSULATED JOINT KITS

QTY. DESCRIPTION

SIZEPIECES LENGTH
FEET

BOARD

SCRRA ES1406 "PANDROL", OR EQUAL "E" - CLIP 6" TIE PLATE

SCREW SPIKES �" DIA. X 6" No. 5760

BILL OF MATERIAL & GENERAL NOTES

924 PCS.

24

12

4

1386.00

819.00

294.00

No. 2902-01 

No. 2902-02

No. 2902-03

No. 2902-04

No. 2902-05

No. 2902-06

No. 2902-07

No. 2902-08

No. 2902-09

No. 2902-10

No. 2902-11

No. 2902-12

No. 2902-13

No. 2902-14

No. 2902-15

No. 2902-16

No. 2902-17

No. 2902-18

No. 2902-19

No. 2902-20

ALL E-CLIPS TO BE GALVANIZED. 

ENTIRE CROSSOVER TO BE FULLY FLOOR ASSEMBLED INCLUDING END FROGS AND HF GUARD RAILS. 

RAIL TEMPERATURE. 

UPON COMPLETION OF TURNOUT INSTALLATION, RUNNING RAIL MUST BE ADJUSTED TO S.C.R.R.A. NEUTRAL 

14 THRU 19 ARE DESIGNED TO BE PERPENDICULAR TO THE CENTRAL AXIS OF THE SWITCH 

GAGE PLATES FOR SWITCH AND FROG, SWITCH HEEL PLATE (FOR BOTH R.H. AND L.H. TURNOUTS) AND PLATES 

FOR CROSSING DATA FOR A NO. 10 DOUBLE SLIP CROSSOVER 136 LB. R.E. RAIL SEE CHART ON SHEET 3. 

SWITCH RODS NO. 1A, 1B, AND 2 THRU 5 PER ES2902-17 THRU ES2902-20 

THE 34’-7 �" SWITCH POINT, MADE FROM 40’-0" RAIL PER ES2902-08 IS TO BE FURNISHED WITH 

MANUFACTURER SHALL BEVEL RAIL ENDS PER CURRENT A.R.E.M.A. PLAN NO. 1005. 

INTO WOOD (NOT DRIVEN). 

SHALL BE 1" DIAMETER. PILOT HOLES IN TIES SHALL BE �" DIAMETER. SCREW SPIKES SHALL BE SCREWED 

SCREW SPIKES ( �" X 6-2 TPI) SHALL CONFORM TO S.C.R.R.A. STANDARD ES2357. PLATE HOLES 

TIE PLATES SHALL CONFORM TO S.C.R.R.A STANDARD ES2454. 

MUST ALSO BE SUPPLIED. 

AND INSULATED JOINTS, FIELD WELDS, RUNNING RAIL AND CLOSURE RAIL IDENTIFIED ON SUBSEQUENT SHEETS 

IN THE BILL OF MATERIALS. TO CONSTRUCT A COMPLETE TURNOUT, SWITCH TIES (PER LIST ON THIS SHEET) 

THE MATERIAL INCLUDED IN THE PURCHASE OF A "DOUBLE SLIP CROSSING COMPLETE" IS EVERYTHING LISTED 

THAT CHANGE DETAILS OF THESE STANDARDS MUST CLEARLY SPECIFY SUCH PROPOSED CHANGES. 

ENGINEERING AND CONSTRUCTION FOR APPROVAL PRIOR TO FABRICATION OF TURNOUT. SHOP DRAWINGS 

MANUFACTURER SHALL SUBMIT TWO COPIES OF SHOP DRAWINGS TO THE S.C.R.R.A. DIRECTOR OF 

OTHERWISE SPECIFIED. 

GAGE PLATES WILL BE FURNISHED INSULATED. SWITCH RODS WILL BE FURNISHED INSULATED UNLESS 

WHERE REQUIRED, ALL IDENTIFICATION SYMBOLS TO BE PLAINLY STAMPED. 

A.R.E.M.A. "TRACKWORK PLANS AND SPECIFICATIONS" UNLESS OTHERWISE SPECIFIED. 

MATERIALS AND WORKMANSHIP, ALSO ANY CONSTRUCTION DETAILS NOT SHOWN, SHALL BE PER CURRENT 

REQUIREMENTS OF THE S.C.R.R.A. DIRECTOR OF ENGINEERING AND CONSTRUCTION. 

ALL MATERIALS REQUIRED FOR HAND OR MACHINE OPERATED SWITCH OPERATION WILL BE FURNISHED PER 

ALL INSULATED JOINTS ARE TO BE ADHESIVE BONDED INSULATED JOINTS UNLESS OTHERWISE SPECIFIED. 

DISTANCE OF 4" FROM EDGE OF NEAREST TIE PLATE. 

SUSPENDED INSULATED JOINTS MUST BE LOCATED IN A CRIB AREA BETWEEN TIES, A MINIMUM 

SUSPENDED JOINT, PROVIDED THE STAGGER OF THE INSULATED JOINTS DOES NOT EXCEED 4’-6". 

TO RELOCATE THE INSULATED JOINT IN THE FIELD UP TO 12" SO AS TO PROVIDE A SUITABLE 

LOCATIONS OF INSULATED JOINTS ARE AS SHOWN ON ES2902-02. IT WILL BE SATISFACTORY 

ENTIRE DOUBLE SLIP CROSSING TO BE FABRICATED FROM 136 LB. HEAD HARDENED RAIL. 

-
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ES2902-01
BILL OF MATERIAL AND GENERAL NOTES

WITH MOVEABLE POINT FROG

NO. 10, 136 LB. DOUBLE SLIP CROSSING



TRACKWORK VENDOR

NOT FURNISHED BY SPECIAL

NOTE: RAIL SHOWN AS DASHED
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S-5P

S-8P

S-8P

S-5P

S-8P

S-8P

S-8P

S-8P

S-8P

S-8P

S-8P

S-8P

S-8P

S-8P

S-8P

S-8P

20"22"18"18"20"20"20"19"19"19"19"22" 10"

12’-11" P.S.

6’-9"

12’-3 "
3’-11"
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G
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-
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5-C

14-R 15-R 16-R 17-R 18-R 19-R
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FGP-3
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CANTED PLATES 1 : 40

FW

M
A

T
C

H
 

L
IN

E
 

D
O

U
B

L
E
 

S
L
IP
 
IS
 

S
Y

M
M

E
T

R
IC

A
L
 

A
B

O
U

T
 

M
A

T
C

H
 

L
IN

E

FW

FW

17" 3’-6"

6"

FW

FW

FW

0
"
 

R
IS

E

21" 15"

0
"
 

R
IS

E

1
/
4
"
 

R
IS

E

1
/
4
"
 

R
IS

E

0
"
 

R
IS

E

0
"
 

R
IS

E

2"

22"19"22"

F-15B

F-15A

E
-
3

7
0
9

E
-
3

7
0
9

E
-
3

7
0
7

1
1
’-

0
"

1
1
’-

0
"

1
1
’-

0
"

1
1
’-

0
"

1
5
’-

0
"

1
5
’-

0
"

1
2
’-

0
"

1
3
’-

0
"

1
1
’-

0
"

1
1
’-

0
"

1
1
’-

0
"

1
1
’-

0
"

1
1
’-

0
"

1
1
’-

0
"

1
1
’-

0
"

1
1
’-

0
"

1
2
’-

0
"

1
2
’-

0
"

1
2
’-

0
"

1
2
’-

0
"

1
6
’-

0
"

1
6
’-

0
"

1
2
’-

0
"

1
2
’-

0
"

1
2
’-

0
"

1
2
’-

0
"

1
3
’-

0
"

1
3
’-

0
"

1
3
’-

0
"

1
3
’-

0
"

1
3
’-

0
"

1
4
’-

0
"

1
4
’-

0
"

1
4
’-

0
"

1
4
’-

0
"

1
4
’-

0
"

1
4
’-

0
"

20�" 20�" 20�"20�"20�" 20�"19�" 21�"19�" 21�"19�"19�"19�"19�"19�"19�"19�"19�"19�"19�"19�"

34’-7�"
�" PT.

28’-2�" CVD. STOCK RAIL #1

25’-0�" STR. STOCK RAIL #2 22’-8�" SWITCH POINT

34’-7�" CVD. SWITCH POINT

�
"
 

R
IS

E

�
"
 

R
IS

E

�
"
 

R
IS

E

�
"
 

R
IS

E

�
"
 

R
IS

E

�
"
 

R
IS

E

0
"
 

R
IS

E

0
"
 

R
IS

E

1
4
�

"

5�"

1
4
�

"
1
4
�

"
2
’-

3
�

"
1
4
�

"

�
"
 

R
IS

E

�
"
 

R
IS

E

�
"
 

R
IS

E

�
"
 

R
IS

E

OUT. SLIP RAIL 20’-7�"

MOVEABLE PT. 13’-1�"

BRACE RAIL 5’-11�"

MOVEABLE PT. 13’-1�"

BRACE RAIL 5’-11�"

OUT. SLIP RAIL 20’-7�"

C C

R
O

D
 

N
O
. 

5

R
O

D
 

N
O
. 

4

28’-2�" CVD. STOCK RAIL #5 
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NOTE:

See cover sheet for notes, bill of material and crossing data.
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STANDARD PLATE

LOCATIONS

AT INSULATED JOINT

NOTE: USE PANDROL E-2063

LOCATIONS

AT INSULATED JOINT

NOTE: USE CLIP E-2063

WELD

FIELD

WELD

FIELD

JOINT

INSULATED

JOINT

INSULATED
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NOTES:

SPECIFICATIONS:

BETWEEN THEO. PTS. OF END FROGS

BETWEEN THEO. PT. OF END FROG & CENTER FROG

FROM INSIDE SW. PTS. TO THEO. PT. END FROG

FROM THEO. PT. OF CTR. FROG TO HEEL JT.

LENGTH OF INSIDE SAMSON STOCK RAIL

LENGTH OF OUTSIDE SAMSON STOCK RAIL

LENGTH OF FROG FROM THEO. PT. TO TOE

LENGTH OF FROG FROM THEO. PT. TO HEEL

ANGLE OF CROSSING

DEGREE OF CURVATURE

GAGE LINE RADIUS

THROW AT END PT.

GAGE ON STRAIGHT TRACK

GAGE ON CURVED TRACK

8’-1�"

12’-3"

5°-43’-29"

4°-48’-09"

1193.4206’

1°-11’-56"

4"

LENGTH OF OUTSIDE SAM. END SW. PTS. (0" SAMSON)

LENGTH OF INSIDE SAM. END SW. PTS. (0" SAMSON)

HEEL SPREAD OUTSIDE SW. PTS. 5 11/16" B.C. 8 9/32" A.C.

HEEL SPREAD INSIDE SW. PTS. 6 1/32" B.C. 14 3/4" A.C.

"A"

"B"

"C"

"D""E"

"F" "G"

"H"

"J"

"K"

"L"

"N""M"

"P""R"

"S"

"T"

"V"

P.S. P.S.

JOINT MARK (TYP.)

END FROG END FROG

SWITCH ANGLE @ END POINTS

KNUCKLE RAIL 23’-11"

KNUCKLE RAIL 23’-11"

94’-3�"

47’-2�"

12’-6�"

10’-4�"

23’-9�"

23’-9�"

28’-2�"

22’-8�"

34’-7�"

4’-8�"

4’-8�"

28’-2�" CVD. STOCK RAIL #1

25’-0�" STR. STOCK RAIL #2

22’-8�" SWITCH POINT

22’-8�" SWITCH POINT

28’-2�" CVD. STOCK RAIL #5 

25’-0�" STR. STOCK RAIL #6

34’-7�" CVD. SWITCH POINT

34’-7�" CVD. SWITCH POINT

MOVEABLE PT. 13’-1�" MOVEABLE PT. 13’-1�"

OUT. SLIP RAIL 20’-7�"

MOVEABLE PT. 13’-1�"

34’-7�" CVD. SWITCH POINT

34’-7�" CVD. SWITCH POINT

OUT. SLIP RAIL 20’-7�"

MOVEABLE PT. 13’-1�"

P.S. TO P.S. = 69’-3�"

25’-0�" STR. STOCK RAIL #8

28’-2�" CVD. STOCK RAIL #7 

22’-8�" SWITCH POINT

22’-8�" SWITCH POINT

28’-2�" CVD. STOCK RAIL #3

25’-0�" STR. STOCK RAIL #4

GAGE 4’-8�"

GAGE 4’-8�"

136 lb. - NO. 10 - DOUBLE SLIP CROSSING

REFERENCE DRAWING

CROSSING DATA

C
OF TANGENTS 5°-43’-29"

ANGLE AT CENTERLINE

OF SLIP

JOINT

INSULATED

JOINT

INSULATED

JOINT

INSULATED

JOINT

INSULATED

CROSSING DATA

(�" P.F. TO �" P.F. = 95’-1�")

7.

 

6.

5.

4.

 

 

 

3.

 

 

2.

 

1.

8.

7.

 

6.

 

5.

 

4.

3.

2.

 

1.

GAGE PLATES - TO BE FURNISHED INSTALLED.

WITH BRACES AND PLATES. 

GUARD RAILS - U-69 SECTION 16’-0" RAISED GUARD RAIL 

ADJUSTABLE BRACES - BOLTLESS WITH SPRING CLIPS. 

CLIPS AND RODS - VERTICAL RODS WITH "SMJ" CLIPS. 

REPLACEABLE MANGANESE INSERTS. 

DETAIL 5100. CURVED POINTS TO BE EQUIPED WITH 

CURVED AND STRAIGHT, SAMSON PLANING A.R.E.M.A. 

SWITCH POINTS - 22’-8�" & 34’-7�" LONG, 

CASTING TO BE EXPLOSIVE HARDENED. 

22’-6" LONG WITH PANDROL PLATES - MANGANESE 

FROG - #10 RAIL BOUND MANGANESE FROG, 136RE, 

A.R.E.M.A. PLAN NO. 814. RAIL: 136RE HEAT TREATED. 

CROSSING TYPE - #10 DOUBLE SLIP, GENERALLY PER 

END FROGS AND HF GUARD RAILS.

ENTIRE CROSSOVER TO BE FULLY FLOOR ASSEMBLED INCLUDING 

MATCH MARK ALL RAIL ENDS AS SHOWN. 

WHITE PAINT ON OUTER FLANGE OF RAIL. 

PROPER LOCATION OF EDGE OF PLATES TO BE MARKED WITH 

A.B., 1�" DIA. HOLES. 

ALL INSULATED JOINT RAILS: 3�" - 6" - 6" @ 3�" 

9�" - 6" @ 3�" A.B., 1�" DIA. HOLES. 

JOINT DRILLING: ALL FIELD WELDED RAILS: 

JOINT GAPS: �" STANDARD: �" INSULATED. 

ALL RAILS TO BE FULLY HEAT TREATED - BRINELL 341-388. 

AND TO �" POINT OF END OF FROG. 

ALL MEASUREMENTS GIVEN AT �" BELOW TOP OF RAIL 

SHEET No. 2902-02

-
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NO. 10, 136 LB. DOUBLE SLIP CROSSING

CROSSING GEOMETRY AND CROSSING DATA



SLOPE �"

FROM �" PT.

STARTS 2’-3"

OF CASTING

TOP SURFACE
2�"

�" PT.

�" RAD

1�" RAD.

4
5
°

OF CASTING

TOP SURFACE

FROM �" PT.

STARTS 16�"
SLOPE �"

1�" RAD.

�" PT.

1�" RAD.

2�"

4
5
°

8
"
 

M
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4�" 1�"1�"
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1’-7�"1’-7�"1’-7�"1’-7�"1’-7�"1’-7�"1’-7�"1’-7�"1’-7�"1’-7�"1’-7�"1’-7�"1’-10"1’-7"

1
0
�

"

7
"

PANDROL SHOULDER

BASE OF RAIL

(TYP.)

1" DIA. (4) HOLES ENTIRE LENGTH OF CASTING

OF RAIL HEAD FOR THE

GROUND TO FIT SLOPE

MANGANESE MUST BE

�" DOWN

OR BEVEL �" BACK,

MUST HAVE �" RADIUS

NOTE:

E-3709 E-3707

E-3709

I.J.

FW �" IN 5"

DEPRESS POINT

POINT AT�" BELOW

MARK LOCATION OF�"
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TYPICAL PLATE PUNCHING DETAIL

NOTES:

WELDING OF GAGE PLATE & GUARD RAIL:

REFERENCE DWGS.

8"

THICK POINT IN 2�"

SLOPE ON MANGANESE @ SECTION "X" - "X"

SLOPE ON MANGANESE @ SECTION "Y" - "Y"

THICK POINT IN 2�"

12’-3 "

F-1
F-2

F-3
F-4

F-5F-6F-7
F-8

F-9
F-10

F-11
F-12

F-13
F-14

FW

FW

F-15B

F-15A

8’-11�"

7’-3�"

2’-11"

5’-5"
1’-10�"

21’-2�"

2’-2�"
5"

3’-0" FLARE 3�"
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5" 6" 7" 10" 5" 5" 7�" 11"12" 12" 12" 12" 12" 12" 12"

2"

RAIL 6’-10"

RAIL 6’-10"
RAIL 15’-8� "

RAIL 15’-8� "

2�" MIN. 9
"

3�"

3"SLOPE

�" IN 9"

10"

CHAMFER TO �"

"Y""Y"

"X"
"X"

21’-2�" LONG WITH PLATES

No. 10 RAILBOUND MANGANESE FROG

5.

4.

 

3.

2.

1.

CASTING / RAIL FIT
DETAIL OF FROG

SCALE: NONE

SCALE: NONE

SCALE: NONE

SCALE: 1" = 1’-0"

CHAMFER TO �"

PLATEC

16.

 

 

 

15.

 

 

 

 

14.

 

 

 

 

 

 

13.

 

12.

11.

10.

9.

8.

 

7.

 

6.

5.

 

4.

 

 

3.

2.

1.

APPROVED BY SCRRA DIRECTOR OF ENGINEERING MAY BE USED. 

OTHER WIRE OR ELECTRODES MEETING SPECIFICATIONS AS CALLED FOR AND 

C. WIRE, 3/32 INCH, NR203, 1% NICKEL FLUX CORE. 

B. ELECTRODE, 3/16 INCH, WELDING SPEC. 7018XLM. 

A. ELECTRODE, 5/32 INCH, WELDING SPEC. 7018XLM. 

3 PASS �" - FILLET WELD. FOR WELDING USE THE FOLLOWING: 

CAREFULLY WELD FROG PLATE AND GUARD RAIL PLATE TO FROG GAGE PLATES WITH 

RECHECK TRACK GAGE AND CORRECT IF NECESSARY. 

AND SECURE TO FROG AND GUARD RAIL WITH "PANDROL" CLIPS. 

STARTING WITH ONE GAGE PLATE, PLACE FROG PLATES WITH ADJUSTABLE BRACES 

CHECK TRACK FOR CORRECT GAGE. 

POSITION GAGE PLATES AT DESIGNATED TIE LOCATIONS AND ANCHOR IN PLACE. 

OF RAIL, FROG NO., MANUFACTURER AND YEAR MANUFACTURED.

IDENTIFICATION TAG WITH RAISED METAL CHARACTERS TO BE APPLIED WHICH WILL STATE WEIGHT 

ON THE TIE WITH THE FROG IN PLACE AT PROPER ALIGNMENT. 

BE WELDED ONLY AFTER THE GAGE PLATE AND THE FROG IS SECURED IN THE PROPER LOCATION 

WITH A 3 PASS �" + FILLET WELD CONTINUOUS ON BOTH ENDS OF THE PLATE. PLATES ARE TO 

GUARD RAIL PLATES ARE TO BE INSTALLED AND WELDED TO THE FROG GAGE PLATES IN THE FIELD 

WITH THE FROG IN PLACE AT PROPER ALIGNMENT. 

WELDED ONLY AFTER THE GAGE PLATES ARE SECURED IN THE PROPER LOCATION ON THE TIE 

WELDED TO THE GAGE PLATES IN THE FIELD WITH A 3 PASS �" + FILLET WELD. PLATES WILL BE 

CLAMPS ON FROG PLATES FP-1, FP-2 AND FP-3 TO INSURE PROPER FIT. FROG PLATES WILL BE 

MANUFACTURER OF FROG PLATES SHALL USE COMPLETED FROG TO VERIFY LOCATION OF ADJUSTABLE 

AS CALLED FOR. 

THE BASE OF RAIL SEAT MUST BE MACHINED OUT TO PROVIDE A CLEAR RAIL SEAT DIMENSION 

SHOULDER. ANY WELD PROJECTING BEYOND THE VERTICAL FACE OF SHOULDER IN THE AREA OF 

PLATES WITH A MINIMUM 2 PASS �" + FILLET WELD ALONG THE BEVELED GROOVES OF THE 

DESIGN SPECIFICATIONS. THE PRESSED STEEL SHOULDER MUST BE CAEFULLY WELDED TO ALL 

PURCHASED FROM "PANDROL INTERNATIONAL", OR APPROVED ALTERNATE MEETING "PANDROL’S" 

THE "PANDROL" TYPE WELD - ON PRESSED STEEL SHOULDER, MADE OF MILD STEEL, TO BE 

OPERATED TURNOUT. 

THE PLATES AS SHOWN ARE FOR A 136 LB., NO. 10, DOUBLE SLIP CROSSING, MACHINE 

PLATES TO BE MADE OF MILD ROLLED STEEL. 

TOE AND HEEL BLOCKS AND BOLTS PER A.R.E.M.A. SPECIFICATIONS. 

BODY BOLTS 1�" DIAMETER, H.T.C.S. - PER A.R.E.M.A. SPECIFICATIONS. 

FROG PLATES ARE DESIGNED TO BE INSTALLED PERPENDICULAR TO MAIN TRACK. 

RECOMMENDED PRACTICE. 

ANY CONSTRUCTION DETAILS NOT SHOWN SHALL BE IN ACCORDANCE WITH CURRENT A.R.E.M.A. 

"SPECIAL TRACKWORK", EXCEPT AS OTHERWISE SPECIFIED. 

WORKMANSHIP AND MATERIALS SHALL BE PER CURRENT A.R.E.M.A. SPECIFICATIONS FOR 

FOR DETAILS OF FROG PLATES FP-1 THRU FP-15, SEE SHEET ES2902-16. 

RAIL SECTION AND PLATE NUMBER. MARK TO BE STAMPED ON SAME END OF ALL FROG PLATES. 

ALL FROG PLATES SHALL BE STAMPED IN �" CHARACTERS TO INDICATE MFG., FROG NO., R.H., 

SPECIFICATIONS AND MODIFIED FOR ARM LENGTHS AND PLATES WITH "PANDROL" FASTENERS. 

WITH EXPLOSIVE HARDENED MANGANESE HIGH INTEGRITY CASTING PER CURRENT A.R.E.M.A. 

RAIL BOUND MANGANESE STEEL FROG PER CURRENT A.R.E.M.A. PLAN NO. 621 & 625 

RAIL USED TO FABRICATE FROG IS TO BE 136 LB. HIGH STRENGTH. 

FROG ANGLE 5°-43’-29". 

LAYOUT - No.10 DOUBLE SLIP CROSSING - 136 lb. ------------------- No. 2902-02
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NO. 10, 136 LB. DOUBLE SLIP CROSSING

WITH PANDROLIZED PLATES FOR A

NO. 10 RAILBOUND MANGANESE STEEL FROG

OF FROG

�" POINT

OF FROG

�" POINT



�" BRACES

�" BACKER PLATE

16’-0" LONG

(1) GUARD BAR UIC 33 (U69)

2172-5

PANDROL SHOULDER

2172-5

PANDROL SHOULDER

2172-1 & 2172-5 (1) EA. REQ’D.

PANDROL SHOULDERS

BRACE WELDMENT AND

(8) GUARD RAIL PLATES WITH

(10) �" THICK

(20) �" THICK

(10) �" THICK

(32) ADJUSTMENT SHIMS

SECURITY LOCKNUT

WITH �" THICK FLAT WASHER AND

(10) GRADE 8 BOLTS - �" x 3�" LG.

2’-4"

4�" 6�" 7"

2"2"

1
"

1
�

"

1�"

�
"

1
�

"

4
�

"

5
�

"

8"

2�"3"2�"

2
"

BASE OF RAIL

2
5
°

SEE DETAIL 1

PANDROL SHOULDERTYP.

1" DIA. (5) HOLES
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WEB SIDE

TOP

GUARD FACE SIDE

OF ALL MACHINED SURFACES

BREAK SHARP CORNERS

REF.

1st CUT 2nd CUT

12"

STENCIL "LIFT" POINTS AS SHOWN WITH WHITE MARKER ON TOP OF BAR.

FROM THIS END

LAYOUT & DRILL

12"

OF BAR

"A"

"X"

"A"

"B"

"B"

AT TOP

No.1 No.1

LIFT

No.1 No.1

14° 14°

12"

LIFT

No.1 No.1 No.1

"B"

"B"

No.1No.1 No.1

10 TIE GUARD RAIL 16’-0" LONG

OF BAR

"A"

"A"

AT TOP

8�" 19�" 19�" 19�" 19�" 19�" 8�"19�" 19�" 19�" 19�"

4�"

2
�

"

1
�

"

2’-3�"

FLARE 3’-3�"

1
�

"

FLARE 3’-3�"

2’-3�"

2
�

"

4�"

"X"  8�"x 2’-3�"x 3’-11�"x 5’-6�"x 7’-2�"x 8’-9�"x 10’-5�"x 12’-0�"x 13’-8�"x 15’-3�"

1�"

�"

3�"

2�"

�
"

1�"

3�"

�
"

3’-3�"

2’-3�"

3�" �" 2�" 1�"

1�"

AT �" BELOWAT �" BELOWAT �" BELOW

AT �" BELOW

TYPICAL PLATE PUNCHING DETAIL

ASSEMBLED 16’-0" GUARD RAIL

HOLES 1" DIA. - 1�" A.B.

SECTION B - BSECTION A - A

FLARE DETAIL

NOTES: 3"

DETAIL 1

COLLECTIVE DRILLING FROM END OF GUARD BAR MARKED "X"

RAIL SEAT

CANT 1:40
�" DEEP�" DEEP

TYPICAL PLATE DETAIL

136RE

SCALE: NONE
SCALE: NONE

SCALE: NONE
SCALE: NONE SCALE: NONE

SCALE: NONE

PLATE

SCALE: 1�" = 1’-0"

STRAIGHT GUARD FACE 9’-5"

C

WELDING PER ANSI #AWS D1.1-92 OR LATEST REVISION.

FOR SPECIAL TRACKWORK. 

WORKMANSHIP AND TOLERANCES PER A.R.E.M.A. SPECIFICATIONS 

EXCEPT BOLT TO GRADE 8 AND NUT TO BE SECURITY LOCKNUT. 

GUARD RAIL BOLT AND NUT PER A.R.E.M.A SPECIFICATION M11. 

SPECIFICATION M7. 

BASE PLATE, BRACKET AND SHIMS MILD STEEL PER A.R.E.M.A. 

(GUARD FACE BRINELL 319 MIN.) 

GUARD RAIL SECTION U.I.C. 33; (U69) UIC 860.0 GRADE 90A 

5.

 

4.

 

3.

 

2.

 

1.
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GUARD RAIL DETAILS 16’-0" LONG FOR
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16’-0" DAP TIES
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FASTENERS, BOLT PART NO. C-50-LR-BR2424 AND COLLAR PART NO. L3-2-R-24G.

AND COLLAR PART NO. L3-2-R-24G FOR �" RIVETS. AND FOR �" STOP BOLTS USE HUCK 

BOLTS, MANUFACTURER CAN SUBSTITUTE �" HACK FASTENERS, BOLT PART NO.C-50-LR-BR2416 

UNLESS SWITCH POINT ORDER SPECIFICALLY CALLS FOR USE OF �" RIVETS AND �" STOP 

NON - INTERLOCKED AND INTERLOCKED SWITCH POINTS ARE MADE THE SAME. 

BY SLIGHTLY GRINDING. ALSO, "DO NOT" END HARDEN RAIL END. 

AT HEEL END OF SWITCH POINT RAIL, BREAK SHARP CORNER AROUND THE ENTIRE PERIPHERY 

HEEL SPACER BLOCK IN LOCATION SHOWN. 

22’-8�" NO. 10. TAG TO BE FASTENED TO SWITCH POINT, ON GAGE SIDE OF RAIL AT 

THE ACTUAL LENGTH OF SWITCH POINT RAIL AND (3) TEH TURNOUT NUMBER. MARK TAG THUS: 

METAL IDENTIFICATION TAG SHOWING (1) DESIGN LENGTH OF SWITCH, (2) IN PARENTHESIS, 

FULL HEAD CONTOUR. 

RAIL AND SHALL RUN OUT AT THE END OF THE TOP PLANING, WHERE THE SWITCH POINT HAS 

FROM THE POINT OF SWITCH AND SHALL BE SHAPED TO THE CONTOUR OF A NEW 136 LB. 

THE CONTOUR PLANING SHALL BE ON THE GAGE SIDE BEGINNING AT A DISTANCE OF 36" 

PEENING. 

BRAND ON RAIL AT EDGE OF BOLT HOLE TO BE CAREFULLY REMOVED BY GRINDING BEFORE 

SWITCH POINT RAIL. USING AIR HAMMER WITH SUITABLE HEAD AND FINISHING WITH DRIFT PIN. 

BOLT HOLES AS INDICATED AT THE HEEL OF THE SWITCH POINT AND AT HEEL END OF THE 

IN ORDER TO ELIMINATE STRESS RAISERS, MANUFACTURER SHALL PEEN THE EDGES OF THE 

SPECIFIED ON THIS PLAN. 

PER CURRENT A.R.E.M.A. "TRACKWORK PLANS AND SPECIFICATIONS", UNLESS OTHERWISE 

MATERIAL AND WORKMANSHIP, ALSO ANY CONSTRUCTION DETAILS NOT SHOWN, SHALL BE 

SIDE PLANING FIGURED ON GAGE LINE �" BELOW TO OF RAIL. 

LEFT HAND TURNOUT SHOWN. MAKE OPPOSITE HAND FOR RIGHT HAND SWITCH POINT. 

SHOWN. 

MANUFACTURER AND WHEN MADE, TO BE FASTENED TO SWITCH POINT AT LOCATION 

METAL IDENTIFICATION TAG SHOWING HAND OF SWITCH POINT, WEIGHT OF RAIL, H.S., 

SWITCH POINTS TO BE MADE FROM NEW HIGH STRENGTH RAIL. 
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APPROVAL BY S.C.R.R.A. DIRECTOR OF ENGINEERING PRIOR TO MANUFACTURING OF INSERT.

SWITCH POINT MANUFACTURER MUST SUPPLY SHOP DRAWINGS OF MANGANESE STEEL INSERT FOR 

FASTENERS, BOLT PART NO. C-50-LR-BR2424 AND COLLAR PART NO. L3-2-R-24G. 

AND COLLAR PART NO. L3-2-R-24G FOR �" RIVETS. AND FOR �" STOP BOLTS USE HUCK 

BOLTS, MANUFACTURER CAN SUBSTITUTE �" HACK FASTENERS, BOLT PART NO.C-50-LR-BR2416 

UNLESS SWITCH POINT ORDER SPECIFICALLY CALLS FOR USE OF �" RIVETS AND �" STOP 

NON - INTERLOCKED AND INTERLOCKED SWITCH POINTS ARE MADE THE SAME. 

BY SLIGHTLY GRINDING. ALSO, "DO NOT" END HARDEN RAIL END. 

AT HEEL END OF SWITCH POINT RAIL, BREAK SHARP CORNER AROUND THE ENTIRE PERIPHERY 

HEEL SPACER BLOCK IN LOCATION SHOWN. 

22’-8�" NO. 10. TAG TO BE FASTENED TO SWITCH POINT, ON GAGE SIDE OF RAIL AT 

THE ACTUAL LENGTH OF SWITCH POINT RAIL AND (3) TEH TURNOUT NUMBER. MARK TAG THUS: 

METAL IDENTIFICATION TAG SHOWING (1) DESIGN LENGTH OF SWITCH, (2) IN PARENTHESIS, 

FULL HEAD CONTOUR. 

RAIL AND SHALL RUN OUT AT THE END OF THE TOP PLANING, WHERE THE SWITCH POINT HAS 

FROM THE POINT OF SWITCH AND SHALL BE SHAPED TO THE CONTOUR OF A NEW 136 LB. 

THE CONTOUR PLANING SHALL BE ON THE GAGE SIDE BEGINNING AT A DISTANCE OF 36" 

PEENING. 

BRAND ON RAIL AT EDGE OF BOLT HOLE TO BE CAREFULLY REMOVED BY GRINDING BEFORE 

SWITCH POINT RAIL. USING AIR HAMMER WITH SUITABLE HEAD AND FINISHING WITH DRIFT PIN. 

BOLT HOLES AS INDICATED AT THE HEEL OF THE SWITCH POINT AND AT HEEL END OF THE 

IN ORDER TO ELIMINATE STRESS RAISERS, MANUFACTURER SHALL PEEN THE EDGES OF THE 

SPECIFIED ON THIS PLAN. 

PER CURRENT A.R.E.M.A. "TRACKWORK PLANS AND SPECIFICATIONS", UNLESS OTHERWISE 
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SIDE PLANING FIGURED ON GAGE LINE �" BELOW TO OF RAIL. 
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MANUFACTURER AND WHEN MADE, TO BE FASTENED TO SWITCH POINT AT LOCATION 

METAL IDENTIFICATION TAG SHOWING HAND OF SWITCH POINT, WEIGHT OF RAIL, H.S., 
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CHAMFER AT 78°.

TO SIDE OF HEAD, THEN

FIRST CUT TO BE PARALLEL
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SCALE: 6" = 1’-0"
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SCALE: 1" = 1’-0"

HDLKS. A-2-H & CAST WASHER A-2-N

SQ. NUTS, SPG. WASHERS, CAST

H.T. 1�" DIA. SQ. HD. BOLTS

1�" DIA. HOLES @ 3�" A.B.

"X"

COLLECTIVE DRILLING

FROM END "X"

2�" x 8�" x 15�" x 21�" x 4’-10�" x 5’-3�" x 5’-8�"

1�" HOLES 3�" A.B. 1�" HOLES 3�" A.B.

CHAMFER

SIDE

(MATERIAL - 2�" x 5" - MACHINE AS SHOWN)

3RD RAIL FILLER - (1) PER MOVEABLE POINT

MOVEABLE CENTER POINT

(TWO REQUIRED)

RIGHT HAND BRACE RAIL 5’-11�" (STRAIGHT)

NOTE:

END VIEW OF POINT
ROLLED HEADLOCK FOR 4

FOR 1, 2 AND 3

ROLLED HEADLOCK

VIEW AT EASER RAIL POINT END

TOP VIEW MOVEABLE CENTER POINT

SCALE: 1" = 1’-0"

(LEFT HAND AS SHOWN)

C
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-
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Sw. Length BEND ANGLE

1°-44’-11" or 1" in 2’-9"

18°-25’ 1 IN 3

HEEL OF SWITCH POINT

HEEL OF SWITCH POINT

HEEL OF SWITCH POINT  

HEEL OF SWITCH POINT

"B"

"B"

6"

"B"

6"

"B"

  

6"

  

"A"

"A"

   

"A"

"A"

6"

"A"

"A"
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PLANE OFF

       

  

�
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"C"

"V"

"C"

"C"

"V"

V (Vertex Dist.)

10

10

No.

T.O.Sw. Pt.
FOR FIRST (NEW) INSTALL.

3’-11"

3’-11"

LENGTH DC

BSTOCK 

RAIL

STR.

BENT

11’-0"

11’-0"

SEE NO. 10

END DRILL.

NONE

HEEL END 

ONLY

(      )"C"

(      )

(      )

(      )

LENGTHS B, C, & D FOR 136 LB. RAIL

    10�"

SECTION "A-A"

NOTE:

STOCK RAILS SHOWN ARE FOR "LEFT HAND TURNOUT"

STOCK RAILS SHOWN ARE FOR "RIGHT HAND TURNOUT"

22’-8�"

22’-8�"

25’-0�"

28’-2�"

22’-8�"

6
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"

1
0
’-

3
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"

1
3
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1
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HOLES 1�" DIA. @ 3�"A.B.

COLLECTIVE DRILLING FROM "X"

"X"

1�" @ 3�" A.B.

9�" -6"

1�" @ 3�" A.B.

9�" -6"

OUTSIDE SLIP RAIL - 20’-7�" LONG
SCALE: NONE (TWO REQUIRED)

1. Bend angle in bent stock rail to be as follows:

25’-0�"

28’-2�"

28’-2�"

25’-0�"

-
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" SWITCH POINTS FOR2
122’-8

UNDERCUT STOCK RAILS FOR

OF POINT OF SWITCH

INDICATE LOCATION

OF RAIL HEAD TO

PAINT MARK ON TOP

HAND STRAIGHT

HEEL END OF LEFT

RAIL

BENT STOCK

RIGHT HAND

HEEL END OF

RAIL

BENT STOCK

LEFT HAND

HEEL END OF

STOCK RAIL

STRAIGHT

RIGHT HAND

HEEL END OF

OF POINT OF SWITCH

INDICATE LOCATION

OF RAIL HEAD TO

PAINT MARK ON TOP

SEE NOTE 1

BEND ANGLE

SEE NOTE 1

BEND ANGLE
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INSULATED JOINT ASSEMBLY

GAGE PLATE DETAIL OF INSULATION BLOCK

�" DIA. (TYP.)

INSULATION AT GAGE PLATES

(SCALE:  NONE)

DETAIL "A"

NOTES:

NOTES:

REFERENCE DRAWINGS

1" x 8" - MILLED - (2 EACH REQ’D AS SHOWN)

PP-136
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1" x 8" - MILLED - (2 EACH REQ’D AS SHOWN)
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�" x 8" - FLAT - (2 EACH REQ’D AS SHOWN)

PP-136
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1" DIA.

�" x 8" - FLAT - (2 EACH REQ’D AS SHOWN)

1
"

INSULATED SLIDE GAGE PLATE GP-1

INSULATED SLIDE GAGE PLATE GP-2

INSULATED SLIDE GAGE PLATE GP-3 INSULATED SLIDE GAGE PLATE GP-4

THE PLATES AS SHOWN ARE FOR A 136 LB., NO. 10 DOUBLE SLIP CROSSING.

BE MACHINED OUT TO PROVIDE A CLEAR RAILS SEAT DIMENSION AS CALLED FOR. 

PROJECTING BEYOND THE VERTICAL FACE OF SHOULDER IN THE AREA OF THE RAIL SEAT MUST 

THE PRESSED STEEL SHOULDER MUST BE CAREFULLY WELDED TO GAGE PLATES. ANY WELD 

"PANDROL’S" DESIGN SPECIFICATIONS MAY BE USED. 

TO BE MILD STEEL. OTHER APPROVED WELD - ON PRESSED STEEL SHOULDERS MEETING 

THE WELD - ON PRESSED STEEL SHOULDER, PURCHASED FROM "PANDROL INTERNATIONAL", 

PLATES TO BE MADE OF MILD ROLLED STEEL. 

4.

 

 

 

3.

2.

1.

4.

 

 

3.

 

 

2.

1.

PART No. LC-2R24

HUCK COLLAR

ASTM A325 SPEC.

HARDENED STEEL FLAT WASHER

�" I.D. x 2" O.D. x �" THK.

STEEL PLATE

1" THICK

PLATE �" x 8" x 7�" 

"T" TYPE INSULATOR

STEEL PLATE

PLATES & �" DIA. HOLES IN

�" DIA. HOLES IN INSULATOR

NO. C50L90-BR24-28

90° FLUSH HEAD PART

�" DIA. HUCKBOLT WITH

FLUSH HEAD HUCK BOLTS

STEEL PLATE FOR 90°

COUNTERSINK HOLES IN

PURCHASE PART NO. GPI52P05

OR FIBERGLASS REINFORCED THERMOSET RESIN.

W/ BUSHINGS, PORTEC #127-07547-01

POLYESTER COATED STEEL CORE

RECESSED �" MAX.

HEAD OF HUCK BOLT

PROPER ALIGNMENT. 

PLATE AND THE FROG IS SECURED IN THE PROPER LOCATION ON THE TIE WITH 

BOTH ENDS OF THE PLATE. PLATES ARE TO BE WELDED ONLY AFTER THE GAGE 

GAGE PLATES IN THE FIELD WITH A PASS �" + FILLET WELD CONTINUOUS ON 

FROG BASE PLATES FP-1, FP-4 AND FP-7 ARE TO BE WELDED TO THE FROG 

LOCATION ON THE TIE WITH PROPER ALIGNMENT. 

ONLY AFTER THE GAGE PLATE AND THE FROG IS SECURED IN THE PROPER 

PLATES IN THE FIELD ON BOTH ENDS OF THE PLATE. PLATES ARE TO BE WELDED 

GUARD RAIL PLATES ARE TO BE INSTALLED AND WELDED TO THE FROG GAGE 

THE PLATES AS SHOWN ARE FOR A 136 LB., NO. 10 DOUBLE SLIP CROSSING. 

PLATES TO BE MADE OF MILD ROLLED STEEL. 

LAYOUT - No.10, DOUBLE SLIP CROSSING - 136 lb. -------- SHEET No. 2902-02
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PART No. LC-2R24

HUCK COLLAR

ASTM A325 SPEC.

HARDENED STEEL FLAT WASHER

�" I.D. x 2" O.D. x �" THK.

STEEL PLATE

1" THICK

PLATE �" x 8" x 7�" 

"T" TYPE INSULATOR

STEEL PLATE

PLATES & �" DIA. HOLES IN

�" DIA. HOLES IN INSULATOR

NO. C50L90-BR24-28

90° FLUSH HEAD PART

�" DIA. HUCKBOLT WITH

FLUSH HEAD HUCK BOLTS

STEEL PLATE FOR 90°

COUNTERSINK HOLES IN
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PURCHASE PART NO. GPI52P05

OR FIBERGLASS REINFORCED THERMOSET RESIN.

W/ BUSHINGS, PORTEC #127-07547-01

POLYESTER COATED STEEL CORE

GPI-77

INSULATED JOINT ASSEMBLY

GAGE PLATE DETAIL OF INSULATION BLOCK

�" DIA. (TYP.)

INSULATION AT GAGE PLATES

RECESSED�" MAX.

HEAD OF HUCK BOLT

(SCALE:  NONE)

DETAIL "A"

REFERENCE DRAWINGS

2" 2"
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1" x 8" - MILLED - (2 EACH REQ’D AS SHOWN)

2" 2"
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B
-
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D
S
-
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A
-
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6

1" x 8" x 2’-3" LG. - MILLED - W/ADJ. RAIL BRACE

(2 REQUIRED)

1" x 8" x 1’-11" LG. - MILLED - W/ADJ. RAIL BRACE

(2 REQUIRED)

1" x 8" x 1’-11" LG. - MILLED - W/ADJ. RAIL BRACE

(8 REQUIRED)

1" x 8" x 1’-10�" LG. - MILLED - W/ADJ. RAIL BRACE

+�"

- 0"

+�"

- 0"

NOTES:

INSULATED SLIDE GAGE PLATE GP-5

INSULATED SLIDE GAGE PLATE GP-6

BRACE PLATE - 4A BRACE PLATE - 4B BRACE PLATE - 6A BRACE PLATE - 7A

THE PLATES AS SHOWN ARE FOR A 136 LB., NO. 10 DOUBLE SLIP SWITCH.

DIMENSION AS CALLED FOR. 

OF THE RAIL SEAT MUST BE MACHINED OUT TO PROVIDE A CLEAR RAIL SEAT 

ANY WELD PROJECTING BEYOND THE VERTICAL FACE OF SHOULDER IN THE AREA 

THE PRESSED STEEL SHOULDER MUST BE CAREFULLY WELDED TO THE PLATE. 

PANDROL’S DESIGN SPECIFICATIONS. 

TO BE PURCHASED FROM PANDROL INTERNATIONAL OR APPROVED ALTERNATE MEETING 

THE PANDROL TYPE WELD - ON PRESSED STEEL SHOULDER, MADE FROM MILD STEEL, 

& HAND OF TURNOUT (R.H. OR L.H.) 

EACH PLATE TO BE PLAINLY STAMPED WITH PLATE NO. AND 136 (WEIGHT OF RAIL) 

PLATES TO BE MADE OF MILD ROLLED STEEL. 
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THE PLATES AS SHOWN ARE FOR A 136 LB., NO. 10 DOUBLE SLIP CROSSING.

DIMENSION AS CALLED FOR. 

OF THE RAIL SEAT MUST BE MACHINED OUT TO PROVIDE A CLEAR RAIL SEAT 

ANY WELD PROJECTING BEYOND THE VERTICAL FACE OF SHOULDER IN THE AREA 

THE PRESSED STEEL SHOULDER MUST BE CAREFULLY WELDED TO THE PLATE. 

PANDROL’S DESIGN SPECIFICATIONS. 

TO BE PURCHASED FROM PANDROL INTERNATIONAL OR APPROVED ALTERNATE MEETING 

THE PANDROL TYPE WELD - ON PRESSED STEEL SHOULDER, MADE FROM MILD STEEL, 

& HAND OF TURNOUT (R.H. OR L.H.) 

EACH PLATE TO BE PLAINLY STAMPED WITH PLATE NO. AND 136 (WEIGHT OF RAIL) 

PLATES TO BE MADE OF MILD ROLLED STEEL. 
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THE PLATES AS SHOWN ARE FOR A 136 LB., NO. 10 DOUBLE SLIP CROSSING.

DIMENSION AS CALLED FOR. 

OF THE RAIL SEAT MUST BE MACHINED OUT TO PROVIDE A CLEAR RAIL SEAT 

ANY WELD PROJECTING BEYOND THE VERTICAL FACE OF SHOULDER IN THE AREA 

THE PRESSED STEEL SHOULDER MUST BE CAREFULLY WELDED TO THE PLATE. 

PANDROL’S DESIGN SPECIFICATIONS. 

TO BE PURCHASED FROM PANDROL INTERNATIONAL OR APPROVED ALTERNATE MEETING 

THE PANDROL TYPE WELD - ON PRESSED STEEL SHOULDER, MADE FROM MILD STEEL, 

& HAND OF TURNOUT (R.H. OR L.H.) 

EACH PLATE TO BE PLAINLY STAMPED WITH PLATE NO. AND 136 (WEIGHT OF RAIL) 

PLATES TO BE MADE OF MILD ROLLED STEEL. 
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

REFERENCE DWGS.

F
P
-
1-

13
6

F-5 3’-0�" 2

DIMENSION TABLE

PLATE "L" NO. REQ’D

F-6

2’-9�"F-7

�" x 8" - FLAT (SEE TABLE FOR LENGTHS)

FROG PLATE - F-12 FROG PLATE - F-13

F
P
-
12
-
13

6

FROG PLATE - F-14

F
P
-
12
-
13

6

F
P
-
4
-
13

6

F
P
-
3
-
13

6

F
P
-
5
-
13

6

2’-7�"F-10

2’-11�"

F
P
-
9
-
13

6

F-8 2’-8�"

DIMENSION TABLE

PLATE "L" NO. REQ’D

F-9

2’-4�"F-11

2’-10"

F
P
-
12
-
13

6

�" x 8" - FLAT (SEE TABLE FOR LENGTHS)

F
P
-
12
-
13

6

FROG PLATE - F-15-A FROG PLATE - F-15-B

F
P
-
15
-
A
-
13

6

F
P
-
15
-
B
-
13

6

FROG PLATE - F-1 FROG PLATE - F-2 FROG PLATE - F-3 FROG PLATE - F-4

FROG PLATE - F-5 THRU F-7 AND F-10 FROG PLATE - F-8, F-9 AND F-11

2

2

2

2

2

2

(2 REQUIRED)

�" x 8" x 3’-0" LG. - FLAT

(2 REQUIRED)

�" x 8" x 2’-10" LG. - FLAT

(2 REQUIRED)

�" x 8" x 2’-8" LG. - FLAT

(2 REQUIRED)

�" x 8" x 2’-6" LG. - FLAT

(2 REQUIRED)

�" x 8" x 2’-8�" - FLAT

(2 REQUIRED)

�" x 8" x 2’-6�" - FLAT

(2 REQUIRED)

�" x 8" x 2’-10�" LG. - FLAT

(2 REQUIRED)

�" x 8" x 1’-6" LG. - FLAT

(2 REQUIRED)

�" x 8" x 1’-6" LG. - FLAT
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FROG PLATE DETAILS
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

xxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxx

E-3166LHE-3165RH

NOTE: APPLY BASKET TO ROD AT LOCATION "A" OR "B" AS ORDERED

WITH HUCKED INSUL. SPLICE

STAMP RODS WITH "RESP. ROD. #, 136RE, #8 DSS"

56 THREADS @ 6-PER 1"

(1) EACH REQUIRED PER SLIP SWITCH

3�", SQ. NUT, SPG. WASH., �" x 1�" COTTER

(4) H.T. MACH. SQ. HD. BOLTS�" x 3�" DR.

M.I. BASKET E-2455 WITH FIBRE CHANNEL C-1 &

M.I. SLEEVE E-1983

(ROD #1A)

BASKET LOCATION "A"

BRACKET (ST-918)

C.S. CLIP ST-888

(CTSK. ON BRACKET SIDE)

�" x 3�" BUTTON HD. RIVETS WELD ALL 4 - SIDES
CLIPS WITH WEB BOLTS "A"

SEE HB-549 FOR TYPE "SMJ"

(ROD #1B)

BASKET LOCATION "B"

HEX JAM NUTS 1�" THREAD

SPECIAL NUTS (3811-H-2)

B.S. WHITWORTH THREADS

1�" DIA. HOLES

HOLES

�" DIA.
HOLES

�" DIA.

INSULATION MATERIAL CONSISTS OF:

PLAN

ELEVATION

HOLES

�" DIA.

HOLES

�" DIA.

SWITCH INFORMATION

INSIDE POINT OVERTEES = 10�"

OUTSIDE POINT OVERTEES = 7’-7�"

1�" DIA. HOLES

ROD #1A ~ BASKET LOCATION "A"

ROD #1B ~ BASKET LOCATION "B"

NOTE:

INSULATED HEAD ROD #1A & #1B WITH CLIPS & BASKET ATTACHED

H.T. MACH. SQ. THIN HD. BOLTS (2-PER

1 " DIA. HOLES IN RODS

CLIP), 1" x 4�" DR. 4�" GR.

2�" SQ. NUT, SPG. WASH., &�"

X 1�" COTTER

C.L. = 1�" X 2�" X 5’-1" (APPROX.)
C.L. = 1�" X 2�" X 5’-1" (APPROX.)

-
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ES2902-17

NO. 10, 136 LB. DOUBLE SLIP CROSSING

INSULATED HEAD ROD NO. 1 FOR END POINTS

(4) HUCK COLLARS LC2R-24G

(4) �" HUCK BOLTS C50LR-BR24-36

(1) STEEL CHANNEL ST-568

(1) STEEL SPLICE PLATE ST-684

(4) FIBRE BUSHINGS B-11

(2) FIBRE ANGLE PLATE AP-34

(1) FIBRE CHANNEL C-1

DEBURR ALL HOLES.

BREAK ALL SHARP CORNERS.

ROD SPACING = 17".

REINF. =�" "D" BOTH SIDES (SLOT �" STK. SIDE).

PT. = 0" SAMSON.

"E" DIST. = 1�".

THROW AT POINT = 4" MIN. ~ 4�" MAX.

GAGE = 4’-8�".
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

STAMP ROD WITH "RESP. NO., 136RE, #10 DSS"

B.S. WHITWORTH THREADS

56 THREADS @ 6-PER 1"

CLIPS WITH WEB BOLTS "B"

SEE HB-549 FOR TYPE "SMJ"
(– �")

1" DIA. HOLES

IN RODS

1 " DIA. HOLES

CLIPS WITH WEB BOLTS "B"

SEE HB-221 FOR TYPE "M"

�"

�"

SLIP SWITCH

INSULATED SPLICE, (2) EACH REQUIRED PER

CLIPS AND BOLTS ATTACHED WITH HUCKED

INSULATED SPREA RODS NO. 2 OR 3 WITH

(4) HUCK COLLARS LC2R-24G.

(4) �" HUCK BOLTS C50LR-BR24-36.

(1) STEEL CHANNEL ST-568.

(1) STEEL SPLICE PLATE ST-684.

(4) FIBRE BUSHINGS B-11.

(2) FIBRE ANGLE PLATE AP-34.

(1) FIBRE CHANNEL C-1.

CONSISTS OF:
INSULATION MATERIAL

SWITCH INFORMATION

PLAN

ELEVATION

(ADJUSTMENT 4’-3" TO 4’-4�")

 OVERTEES = 4’-3�"

1�" DIA. HOLES

C.L. = 1�" X 2�" X 3’-1�" (APPROX.)
C.L. = 1�" X 2�" X 3’-1�" (APPROX.)

ROD SPACING = 17" x 3’-6" (#3 ROD ONLY)

ROD SPACING = 17" x 19�" (#2 ROD ONLY)

NO. 2 ROD ONLY)

REINF. =�" "D" BOTH SIDES (SLOT �" STK. SIDE

PT. = 0" SAMSON

"E" DIST. = 1�"

THROW AT POINT = 4" MIN. ~ 4�" MAX.

GAGE = 4’-8�"

ALONG BOTH SIDES OF BOTTOM CLIPS

TYPE "M" CLIP MUST BE WELDED TO ROD

NOTE:

-
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NO. 10, 136 LB. DOUBLE SLIP CROSSING

NO. 2 & 3 FOR END POINTS

INSULATED SPREAD RODS
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M.I. BASKET E-2455 COMP.

WITH (2) E-1983 SLEEVES

7" HEAD LOCK

STAMP RODS WITH "RESP. ROD. #. 136RE. #10 DSS"

+

-

HOLES IN 14�" ROD

1�" X 2�" SLOTTED

AT ASSEMBLY

LAYOFF AND DRILL

1" DIA. HOLES

L.H. MOV. POINT THIS SIDER.H. MOV. POINT THIS SIDE

1�" DIA.

1�" DIA.

(TYP.)

SLOTTED HOLE DETAIL

ROLLED HEADLOCK DETAIL

ROLLED HEADLOCK 7" LONG

DETAIL OF SERRATIONS

52 THREADS 8�" LONG

6 THREADS PER 1"

B.S. WHITWORTH

INSULATION MATERIAL

DEBURR ALL HOLES.

BOTH SIDES OF BOTTOM OF CLIPS.

TYPE "M" CLIP MUST BE WELDED TO ROD ALONG

W/O 1�" SPACING WASHERS & 1�" HEX NUTS.

PER SRI-30 WITH COTTER, SLEEVE NUT

HEEL SPREAD = 7�"

ROD SPACING = 15"

REINF.: = �" "D" GAGE SIDE

POINT = �"

"E" DIST.: = 1�"

THROW AT POINT = 4"

GAGE = 4’-8�"

SWITCH INFORMATION

NOTE:

(SCALE: 3" = 1’-0")

(TWO REQUIRED PER CROSSING)

NO. 4 HEAD ROD

(SCALE: NONE)

(2) PCS. OPP. HAND FOR CLIP, R.H. MOV. POINT

(2) PCS. AS SHOWN FOR CLIP, L.H. MOV. POINT

3�" LG. (BETH. STL. PT. NO. 834-0306)

(SCALE: NONE)

(1) PIECE PER ROD.

(BETH. STEEL PT. NO. 834-0306)

(SCALE: NONE)

4’-2�" LONG BENT PIECE)

(FOR 14�" LONG STRAIGHT &

(SCALE: NONE)

(1 �" x 2�")

1" DIA. HOLES

HOLES IN ROD

1 " DIA.

C. L. = 1�" x 2�" x 4’-3�"

C. L. = 1�" x 2�" x 14�"

�"

1�" DIA. HOLES

FOR 8�"

56 THREADS @ 6-PER 1"

B.S. WHITWORTH THREADS

OVERTEES = 4’-3�" (ADJUSTMENT 4’-3" TO 4’-4�") 

�"

C. L. = 1�" x 2�" x 4’-2�"

�" RAD.

REMOVE �"

& �" x 1�" COTTER

PER BP-10003-BN, SPRING WASHER (N.C.G.)

DR. 4�" GR. 2�", EA. WITH SLOTTED HEX NUT

FURNISH: (2) H.T. MACH. SQ. HD. BOLTS, 1" X 4�"

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED
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NO. 10, 136 LB. DOUBLE SLIP CROSSING

FOR MOVEABLE CENTER POINTS

INSULATED HEAD ROD NO. 4
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7" HEAD LOCK

+

-

1�" DIA. HOLES

C. L. = 1�" x 2�" x 21"

1" DIA. HOLES

C. L. = 1�" x 2�" x 20"

C. L. = 1�" x 2�" x 14�"

HOLES IN 14�" ROD

1�" x 2�" SLOTTED

1 " DIA.

HOLES IN ROD

AT ASSEMBLY

LAYOFF AND DRILL

1" DIA. HOLES

PER BP-10003-BN, SPRING WASHER (N.C.G.)

STAMP RODS WITH "RESP. ROD. #. 136RE. #10 DSS"

1�" DIA.

1�" DIA.

(TYP.)

SLOTTED HOLE DETAIL

ROLLED HEADLOCK DETAIL

ROLLED HEADLOCK 7" LONG

DETAIL OF SERRATIONS

52 THREADS 8�" LONG

6 THREADS PER 1"

B.S. WHITWORTH

INSULATION MATERIAL

SWITCH INFORMATION

NOTE:

THIS SIDE
R.H. MOVEABLE POINT

THIS SIDE
L.H. MOVEABLE POINT

INSULATED SPREAD ROD NO. 5

1�" DIA.

(4) HUCK COLLARS LC2R-24G.

(4) �" HUCK BOLTS C50LR-BR24-36.

(1) STEEL CHANNEL ST-568.

(1) STEEL SPLICE PLATE ST-684.

(4) FIBRE BUSHINGS B-11.

(2) FIBRE ANGLE PLATE AP-34.

(1) FIBRE CHANNEL C-1.

&�" X 1�" COTTER

FURNISH: (2) H.T. MACH. SQ. HD. BOLTS, 1" x 4�"

DR. 4�" GR. 2�", EA. WITH SLOTTED HEX NUT 

DEBURR ALL HOLES.

BOTH SIDES OF BOTTOM OF CLIPS.

TYPE "M" CLIP MUST BE WELDED TO ROD ALONG

HEEL SPREAD = 7�"

ROD SPACING = 15" x 21"

REINF.: = �" "D" GAGE SIDE

POINT = �"

"E" DIST.: = 1�"

THROW AT POINT = 4"

GAGE = 4’-8�"

(SCALE: 3" = 1’-0")

WITH HUCKED INSULATED SPLICE

(2) REQUIRED PER SLIP SWITCH

(SCALE: NONE)

(1 �" x 2�")

(SCALE: NONE)

(2) PCS. OPP. HAND FOR CLIP, L.H. MOV. POINT

(2) PCS. AS SHOWN FOR CLIP, R.H. MOV. POINT

3�" LG. (BETH. STL. PT. NO. 834-0305)

(SCALE: NONE)

(1) PC. PER ROD

(BETH. STEEL PT. NO. 834-0306)

(SCALE: NONE)

20" LONG BENT PIECE)

(FOR 14�" LONG STRAIGHT &

OVERTEES = 4’-3" (ADJUSTMENT 4’-2�" TO 4’-3�") 

FOR 8�"

56 THREADS @ 6-PER 1"

B.S. WHITWORTH THREADS

�"

REMOVE �"

�

"

R
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INSULATED GAGE PLATE DETAILS

SWITCH PLATE DETAILS

TURNOUT AND SWITCH PLATE DETAILS

EXTENSIONS PLATE AND DAP TIE DETAILS FOR M-23A SWITCH MACHINE

SWITCH ROD MISCELLANEOUS DETAILS

SWITCH ROD DETAILS

STRAIGHT OR CURVED UNDERCUT STOCK RAILS

SPLIT SWITCH POINT DETAILS

FROG GUARD RAIL DETAILS

FROG GAGE PLATE DETAILS

FROG LAYOUT

CROSSOVER LAYOUT AND BILL OF MATERIALS

TURNOUT BILL OF MATERIALS

TURNOUT LAYOUT

TURNOUT AND CROSSOVER JOINT LOCATIONS

TURNOUT AND CROSSOVER GENERAL NOTES AND DATA

EQUIVALENT CURVE DATA

DRAWING INDEX

CROSSOVER LAYOUT

ES2911-16

ES2911-15

ES2911-14

ES2911-13

ES2911-12

ES2911-11

ES2911-10

ES2911-09

ES2911-08

ES2911-07

ES2911-06

ES2911-05

ES2911-04

ES2911-03

ES2911-02

ES2911-01

TO CUMULATIVE DIMENSION FROM THE POINT OF SWITCH (PS).

THE TOLERANCE FOR SPACING OF SWITCH TIES IS +/-�" RELATIVE TO ADJACENT TIES AND  1�" RELATIVE

SWITCH POINTS SHALL BE FABRICATED PER AREMA SPECIFICATION NO. 9-28-92 AND DRAWING ES2911-09.

ALL E-CLIPS SHALL BE GALVANIZED.

RAIL TEMPERATURE.

UPON COMPLETION OF TURNOUT INSTALLATION, RUNNING RAIL MUST BE ADJUSTED TO SCRRA NEUTRAL

P-10 THRU P-24 ARE DESIGNED TO BE PERPENDICULAR TO THE MAIN LINE THRU RUN RAILS.

GAGE PLATES FOR SWITCH AND FROG, SWITCH HEEL PLATE (FOR BOTH R.H. AND L.H. TURNOUTS) AND PLATES

NO. ES2911-02.

FOR LOCATION OF INSULATED AND COMPROMISE JOINTS FOR NO. 8 TURNOUT AND CROSSOVER, SEE DRAWING

RODS NO. 1 AND 2 PER ES2911-11 AND ES2911-12.

THE 16’-6" SWITCH POINT, MADE FROM 40’-0" RAIL PER ES2911-10 SHALL BE FURNISHED WITH SWITCH

MANUFACTURER SHALL BEVEL RAIL ENDS PER CURRENT AREMA PLAN NO. 1005.

SHALL BE SCREWED INTO WOOD (NOT DRIVEN).

PLATE HOLES SHALL BE 1" DIAMETER. PILOT HOLES IN TIES SHALL BE �" DIAMETER. SCREW SPIKES

SCREW SPIKES (�" X 6-2 TPI) SHALL CONFORM TO SCRRA ENGINEERING STANDARD ES2357.

TIE PLATES SHALL CONFORM TO SCRRA ENGINEERING STANDARD ES2454.

SUPPLIED. THE MATERIAL FOR A "CROSSOVER COMPLETE" IS IDENTIFIED ON SHEET ES2911-05.

FIELD WELDS, RUNNING RAIL, AND CLOSURE RAIL IDENTIFICATION ON SHEET ES2911-02 MUST ALSO BE

TO CONSTRUCT A COMPLETE TURNOUT, SWITCH TIES (PER LIST ON THIS SHEET) AND INSULATED JOINTS,

THE MATERIAL INCLUDED IN A "TURNOUT COMPLETE" IS EVERYTHING LISTED IN THE BILL OF MATERIALS.

OF THESE STANDARDS MUST CLEARLY SPECIFY SUCH PROPOSED CHANGES.

AND CONSTRUCTION FOR APPROVAL PRIOR TO FABRICATION OF TURNOUT. SHOP DRAWINGS THAT CHANGE DETAILS

MANUFACTURER SHALL SUBMIT TWO COPIES OF SHOP DRAWINGS TO THE SCRRA DIRECTOR OF ENGINEERING

OTHERWISE SPECIFIED.

GAGE PLATES WILL BE FURNISHED INSULATED. SWITCH RODS WILL BE FURNISHED INSULATED UNLESS

WHERE REQUIRED, ALL IDENTIFICATION SYMBOLS TO BE PLAINLY STAMPED.

AREMA "MANUAL AND PORTFOLIO" UNLESS OTHERWISE SPECIFIED.

MATERIALS AND WORKMANSHIP, ALSO ANY CONSTRUCTION DETAILS NOT SHOWN, SHALL BE PER CURRENT

REQUIREMENTS OF THE SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION.

ALL MATERIALS REQUIRED FOR HAND OR MACHINE OPERATED SWITCH OPERATION WILL BE FURNISHED PER

PER ES2504 UNLESS OTHERWISE SPECIFIED.

ALL INSULATED JOINTS ARE TO BE ADHESIVE BONDED PREFABRICATED MITRE CUT INSULATED JOINTS

AREA BETWEEN TIES, A MINIMUM DISTANCE OF 4" FROM EDGE OF NEAREST TIE PLATE.

JOINTS DOES NOT EXCEED 4’-6". SUSPENDED INSULATED JOINTS MUST BE LOCATED IN A CRIB

SO AS TO PROVIDE A SUITABLE SUSPENDED JOINT, PROVIDED THE STAGGER OF INSULATED

IT WILL BE SATISFACTORY TO RELOCATE THE INSULATED JOINT IN THE FIELD UP TO 12"

LOCATION OF INSULATED JOINTS IS DETERMINED BY DRAWING NUMBER ES2911-02.

TURNOUT TO BE FABRICATED FROM 136 LB. HEAD HARDENED RAIL, FROM POINT END TO LAST LONG SWITCH TIE.

-
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21’-0"
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  = INSULATED JOINT

TRACK L

TRACK H

FW

X

X

18’-0"FW6’-10"

FW

20’-5"

FW

15’-0" TRACK CENTERS

18’-0"

FW

39’-0"

X

FW

FW

20’-5"

FW

FW

FW

FW

X

21’-0"

FW
FW 39’-0" FW

6’-10"

FW

X

42’-0"

FW
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ARE NOT REQUIRED)

IF TEMPORARY BOLTED JOINTS

(DRILLED HOLES NOT NECESSARY
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X
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16’-0" GUARDRAIL

CENTERLINE OF�" POINT OF FROG

16’-0" GUARDRAIL

CENTERLINE OF�" POINT OF FROG

FOR WELDING IN THE FIELD

(SEE NOTE 5) BOTH ENDS SHALL BE LEFT BLANK

6 1/4" HEEL SPREAD

�" POINT OF FROG

16’-0" GUARDRAIL

CENTERLINE OF

[10’-0" MAX.] 55’-0" MAX.

FW

FW

16’-0" GUARDRAIL

CENTERLINE OF �" POINT OF FROG

55’-0" MAX. [10’-0" MAX.]

6�" HEEL SPREAD

FW

16’-0" GUARDRAIL

CENTERLINE OF

16’-0" GUARDRAIL

CENTERLINE OF

�" POINT OF FROG

�" POINT OF FROG

[19’-6" MAX.]

NOTES:

TURNOUT

MITRE CUT INSULATED RAIL JOINT ASSEMBLY

21’-2" LONG ADHESIVE BONDED PREFABRICATEDDETAIL "A"

CROSSOVER

5’-0"
16’-2"

5’-0" 16’-2"FW

FW

X

FW

FW

5’-0"

5’-0" 16’-2"

16’-2"

X

16’-2"

16’-2" 5’-0"

5’-0"

FOR WELDING IN THE FIELD

(SEE NOTE 5) BOTH ENDS SHALL BE LEFT BLANK

MITRE CUT INSULATED RAIL JOINT ASSEMBLY

38’-5" LONG ADHESIVE BONDED PREFABRICATED

ADJACENT CONNECTING RAILS MUST BE TRIMMED IN THE FIELD TO FIT.

FURNISHED LONGER THAN SHOWN IN PARENTHESIS ON LAYOUT. THESE OR THEIR 

TOLERANCE LIMITS. BONDED INSULATED JOINT ASSEMBLIES AND STOCK RAILS ARE

MINIMUM CLEARANCE FROM TIE OR TIE PLATE THE JOINT MAY BE MOVED WITHIN

WHEN INSULATED JOINTS WITH TOLERANCES AND FIELD WELDED JOINTS FALL SHORT OF

SHOWN IN BRACKETS [0’-0"].

LOCATIONS ARE LONGER AND MUST BE FIELD ADJUSTED (CUT) WITHIN TOLERANCES 

DIMENSIONS SHOWN IN PARENTHESIS (0’-0") ARE EXACT. RAILS FURNISHED FOR THESE

LOCATED 4" MINIMUM FROM EDGE OF NEAREST TIE AND WELDED JOINT.

FIELD WELDED JOINTS DESIGNATED "FW" SHOULD BE IN CRIB AREA BETWEEN TWO TIES

INSULATED JOINT MUST BE INTALLED TO BE CENTERED BETWEEN TWO (2) TIES.

JOINT. 

TWO TIES LOCATED 4" MINIMUM FROM EDGE OF NEAREST TIE TO EDGE OF INSULATED 

ALL INSULATED JOINTS ARE TO BE PROPERLY SUSPENDED IN CRIB AREA BETWEEN

WITHOUT TOLERANCES, OR IF TOLERANCES ARE PERMISSABLE, WITH (+ OR -).

LOCATIONS OF INSULATED JOINTS ARE SHOWN ON TURNOUT AND CROSSOVER DIAGRAMS

EXCEPT GUARD RAILS.

ALL RAIL FURNISHED FOR TURNOUT AND CROSSOVERS SHALL BE "HIGH STRENGTH" 

WITH BOTH ENDS DRILLED PER DETAIL "A".

(B.) ALL OTHER RAILS SHALL BE 39’-0" AND SHORTER AS SPECIFIED ON THE DRAWING, 

FURNISHED WITH BOTH ENDS LEFT BLANK FOR WELDING IN THE FIELD.

(A.) RAILS LONGER THAN 39’-0" SHALL BE CONTINUOUS WELDED RAIL (CWR), TO BE 

FURNISH ALL RAIL SHOWN IN SOLID LINES ON THIS DRAWING:

ENDS TO PROVIDE CORRECT GAPS FOR FIELD WELDS.

GAPS NEEDED TO MAKE FIELD WELDS. IN THE FIELD IT MAY BE NECESSARY TO CUT RAIL 

IN ADDITON TO NOTE 1. NO ALLOWANCE HAS BEEN MADE IN RAIL LENGTHS TO PROVIDE

SHALL BE REPLACED WITH 7’-0" OF THE HEAVIER RAIL AND 11’-0" OF THE LIGHTER RAIL.

HEAVIER RAIL AND 12’-5" OF THE LIGHTER RAIL. AT LOCATION "B" THE 18’-0" RAIL

CENTERS; AT LOCATION "A" THE 20’-5" RAIL SHALL BE REPLACED WITH 8’-0" OF THE 

TRACK "H" IS LAID WITH HEAVIER RAIL THAN TRACK "L". CROSSOVER ON 15’-0" TRACK 

JOINTS ARE REQUIRED IN THE CROSSOVER TRACK ARE BASED ON AN ASSUMPTION THAT 

RAIL SECTION. THE DISCRIPTIONS OF THE CHANGES IN RAIL LAYOUT WHEN COMPROMISE 

THE INSULATED JOINTS IN THE CROSSOVER TRACK SHALL ALWAYS BE OF THE HEAVIER 

WHEN COMPROMISE JOINTS ARE TO BE USED TO JOIN DIFFERENT RAIL WEIGHTS, 

COMPROMISE JOINTS ARE REQUIRED BETWEEN THE FROGS IN A CROSSOVER TRACK. 

RAIL LAYOUT SHOWN FOR TURNOUT IS TO BE USED IN ALL CASES, EXCEPT WHERE 

RAIL LENGTH.

THERMAL ADJUSTMENTS, THICKNESS OF WELDS AND VARIATIONS IN COMPONENT 

INSTALLED IS TO BE FIELD - ADJUSTED TO FIT OVERALL TURNOUT DIMENSIONS, 

STRESS - FREE CONDITION OF 110° F. ACTUAL EXACT LENGTHS OF RAILS TO BE 

SHOWN. DIMENSIONS OF TURNOUT AND ALL COMPONENTS IS FOR A THERMAL,

MADE FOR EXPANSION GAPS AND FIBRE END POSTS IN COMPUTING LENGTHS OF RAILS

THICKNESS OF FIBRE END POST IN INSULATED JOINTS, NO ALLOWANCE HAS BEEN

POINTS IS GREATER THAN THE NORMAL EXPANSION GAPS AT RAIL JOINTS AND

THE PERMISSIBLE VARIATION IN STANDARD LENGTHS OF RAILS, FROGS AND SWITCH
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8 TIES AT 16’-0"5 TIES AT 15’-0"5 TIES AT 14’-0"4 TIES AT 13’-0"6 TIES AT 12’-0"6 TIES AT 11’-0"8 TIES AT 10’-0"12 TIES AT 9’-0"

= 11’-8"

8 @ 20"

STOCK RAIL
42’-0" L.H. STR

(16’-6" ALIGNMENT)

40’-0" SWITCH POINTS

(MIN)
THROW 4�"

STOCK RAIL
43’-0" R.H. CVD

2 @ 20�" 18�"

1
8
�

"

1
1
�

"

18�" 12 @ 19�"

�" P.F.

5�"

C
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4
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NO. 8 RIGHT HAND TURNOUT

13’-0" U-69 ADJ. GUARD RAIL
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P
-
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P
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P
-
P

ROD #2ROD #1
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NOTE:

GRAPHIC SCALE

(2 EACH) WILL NOT BE INSTALLED.
PLATE PP (3 EACH) AND S-4P
AHEAD OF SWITCH POINT, TIE GAGE
IF CONCRETE TIES ARE INSTALLED

AT 14’-0"
2 DAP TIES

ADJ. BRACE (TYP.)
BETHLEHEM BOLTLESS

SEE SHEET NO. 5 FOR CROSSOVER
SEE SHEET NO. 4 FOR BILL OF MATERIALS
SEE SHEET NO. 1 FOR NOTES AND TURNOUT DATA

3.
2.
1.

 RAD. OF TURNOUT = 487.28’
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DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

QTY. DESCRIPTION

BILL OF MATERIAL FOR LATERAL TURNOUT

7" x 9"

TOTAL

7" x 9"

7" x 9"

7" x 9"

7" x 9"

7" x 9"

7" x 9"

TOTAL

PIECES SIZE LENGTH
FEET

BOARD

FOR TURNOUT

BILL OF SWITCH TIES

12

8

6

6

5

5

8

DAP TIES

14’-0"
2

54

10" x 9"

9’-0"

10’-0"

11’-0"

12’-0"

273.004 7" x 9" 13’-0"

630.00

420.00

346.50

378.00

147.00

367.50

393.75

3470.25

30’-6" RAIL (CURVED)

6’-10" RAIL (CURVED)

SLIDE PLATE S-8P

TURNOUT PLATES P-10-R THRU P-19-R
672.0016’-0"

15’-0"

14’-0"

16’-6" EXTENDED FIELD WELDED TYPE SWITCH POINTS (40’-0")

R.H. CURVED SAMSON STOCK RAILS 43’-0" 

L.H.  STRAIGHT SAMSON STOCK RAILS 42’-0"

21’-0" RAIL (SRAIGHT)

56’-0" RAIL (STRAIGHT)

39’-0" RAIL

NO 1 SMJ TYPE SWITCH ROD W/BASKET

VERTICAL SWITCH ROD WITH SMJ CLIPS

GAGE PLATE No. P-P

GAGE PLATE No. G-1P-R AND G-2P-R

SLIDE PLATE S-8P

BRACE SLIDE PLATE S-7P

2 EA

102 PCS.

8 PCS.

384 PCS.

12 PCS.

716 PCS.

2 EACH

2 EACH

5 EACH

2 EACH

1 EACH

1 EACH

1 EACH

1 EACH

1 EACH

2 EACH

2 EACH

2 EACH

2 EACH

4 EACH

4 EACH

6 EACH

1 EACH

3 EACH

1 EACH

1 EACH

1 EACH

1 EACH

2 EACH

1 EACH

1 EACH

1 EACH

1 EACH

1 PAIR

SLIDE PLATE S-9P

BRACE SLIDE PLATE S-5P

BRACE SLIDE PLATE S-4P

HEEL PLATE P5-RH

TURNOUT PLATES P-10-R THRU P-19-R

No.8 R.B.M. FROG ~ 18’-0"

FROG PLATES No. FP-23-R THRU FP-26-R

FROG PLATES No. FP-23-R THRU FP-26-R

FROG GAGE PLATES FGP-1 THRU FGP-3

13’-0" U-69 ADJUSTABLE GUARD RAIL W/PLATES

D.I. RAIL HOLD DOWN CLIPS E-3706

D.I. RAIL HOLD DOWN CLIPS E-3707

D.I. RAIL HOLD DOWN CLIPS E-3708

"PANDROL", OR EQUAL, SCREW SPIKES �" DIA. X 6" No. 5760

"PANDROL", OR EQUAL, E-CLIP TYPE E-2063 (GALVANIZED)

"PANDROL", OR EQUAL, E-CLIP TYPE E-2055 (GALVANIZED)

BOLTLESS ADJUSTABLE BRACE ASSEMBLY

EPOXY BONDED PREFABRICATED MITRE CUT INSULATED JOINT 21’-2"

SCRRA ES1406 "PANDROL", OR EQUAL, "E"-CLIP 6" TIE PLATE

-
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"U" = 43’-5"

11’-0"21’-5"11’-0"
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E-3706
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REVISION
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CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

F
C

P
-
2

F
C

P
-
3

F
G
-
2

P

F
G
-
3

P

FROG NUMBER

FROG ANGLE

HEEL SPREAD OF SWITCH

SWITCH ANGLE

LEAD

RADIUS OF TURNOUT CURVE C/L

DEGREE OF TURNOUT CURVE C/L

CENTRAL ANGLE OF TURNOUT CURVE

STRAIGHT CLOSURE LENGTH

CURVED CLOSURE LENGTH

8

7°-09’-10"

18’-0"

7’-0"

11’-0"

1°-44’-11"

487.28’

5°-24’-46"

16’-6" AL.SWITCH POINT LENGTH 40’-0"

68’-0"

FROG LENGTH

FROG TOE LENGTH

FROG HEEL LENGTH

GAGE PLATE No. P-P

SLIDE PLATE S-8P

BRACE SLIDE PLATE S-5P

BRACE SLIDE PLATE S-7P

SLIDE PLATE S-9P

2 PAIR

2 EACH

2 EACH

6 EACH

2 EACH

8 EACH

4 EACH

8 EACH

4 EACH

2 EACH

2 EACH

12 PCS.

2 EACH

4 EACH BRACE SLIDE PLATE S-4P

No.8 R.B.M. FROG ~ 18’-0"

4 EACH

2 EACH

D.I. RAIL HOLD DOWN CLIPS E-3706

D.I. RAIL HOLD DOWN CLIPS E-3707

D.I. RAIL HOLD DOWN CLIPS E-3708

4 EACH

4 EACH

TURNOUT PLATES P-10-R THRU P-19-R

4 EACH

FROG GAGE PLATES FGP-1 THRU FGP-3

HEEL PLATE P5-RH

11°-46’-44"

44’-6"

2 EACH FROG PLATES No. FCP-1 THRU FCP-3

384 PCS.

VERTICAL SWITCH ROD WITH SMJ CLIPS

2 EACH

192 PCS.

PLATES P-20-R THRU P-22-R & P-27-R THRU P-30-R

�" P.F.

BILL OF MATERIAL

TOTALTOTAL

7" x 9"16

735.0014’-0"7" x 9"10

13’-0"7" x 9"

12’-0"7" x 9"

840.0010’-0"7" x 9"16

11’-0"7" x 9"

9’-0"7" x 9"46

NOTES:
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P
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P
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P
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9
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9
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9
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0
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9
’-

0
"

9
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0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

1
4
’-

0
"

1
4
’-

0
"

8 TIES AT 19�" 8 TIES AT 19�"12 TIES AT 20"

�" P.F.

2173.50

1260.00

CROSSOVER DATA

12 EACH

10 EACH

GAGE PLATE No. GP-1 AND GP-2

FROG PLATES No. FP-1-R THRU FP-4-R

2 EACH R.H. CURVED  SAMSON STOCK RAILS 43’-0"

L.H. STRAIGHT SAMSON STOCK RAILS 42’-0"

2 EACH

2 EACH

2 EACH

2 EACH

21’-0" RAIL (STRAIGHT)

NO. 8 RIGHT HAND CROSSOVER 294.0010" x 9"4
DAP TIES

14’-0"

13’-0" U-69 ADJUSTABLE GUARD RAIL W/PLATES

BOLTLESS ADJUSTABLE BRACE ASSEMBLY

No. 1 SMJ TYPE SWITCH ROD W/BASKET

PANDROL SCREW SPIKES �" DIA. X 6" No. 5760

24 PCS.

16’-6" EXTENDED FIELD WELDED TYPE SWITCH POINTS (40’-0" RAIL)

56’-0" RAIL (STRAIGHT)

6’-10" RAIL (CURVED)

39’-0" RAIL (STRAIGHT)

4 EACH EPOXY BONDED PREFABRICATED MITRE CUT INSULATED JOINT (21’-2")

EPOXY BONDED PREFABRICATED MITRE CUT INSULATED JOINT (38’-5")2 EACH

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

7" x 9"5 24’-0"

12

12

8

693.00

756.00

546.00

630.00

129 7927.50

"PANDROL", OR EQUAL, CLIP TYPE E-2055 (GALVANIZED)

"PANDROL", OR EQUAL, CLIP TYPE E-2063 (GALVANIZED)

SCRRA ES1406 "PANDROL", OR EQUAL, "E"- CLIP 6" TIE PLATE

QTY. DESCRIPTION

FEET

BOARD
LENGTHSIZEPIECES

BILL OF SWITCH TIES

1
4
’-

1
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1
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1
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1
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1
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1
4
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1
0
"

14’-10"

3.

 

2.

1.

THAT FOLLOW THESE EXAMPLES.

SHOP DRAWINGS DETAILING RAIL AND TIE LAYOUT AND DIMENSIONS 

FOR OTHER TRACK CENTER SPACING, MANUFACTURER TO FURNISH 

GREATER TRACK CENTERS, USE TWO TURNOUTS PER ES2911-03. 

CROSSOVER FOR 15’-0" TRACK CENTERS IS SHOWN. FOR 16’-0" OR 

FROG TURNOUT.

SEE SHEET 2911-03 FOR NO. 8 R. H. RAIL BOUND MANGANESE 

SEE SHEET 2911-01 FOR NOTES.

-
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7
"

PANDROL SHOULDER

BASE OF RAIL

1 �" DIA.

HOLES (TYP.)

4 - 1" DIA.
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CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.
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THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011

UserName=> carlosa Date Plotted: 2:38:44 PM10/5/2011 Plot Driver=> S:\Plot Drivers\pdf.plt FileName=> s:\V8EngStds\2000\Turnouts\Maintenance Only Standards\ES2911-06.dgn

ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

19�" 19�" 19�" 19�" 19�" 19�" 19�" 19�" 19�" 19�" 19�" 19�"
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2’-4" 21"
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’X’ ’X’ ’Y’
’Y’
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’FA’

POINT RAIL 6’-8"

POINT RAIL 6’-8"

H.S. H.S. H.S. H.S. H.S. H.S.
H.S. H.S. H.S. H.S. H.S.

H.S.

�" IN 5"

SLOPE PT.

�"  PT.

5’-8�"

16�"

�"

2’-3�"

WING RAIL 12’-8�"

WING RAIL 12’-8�"

8�" ON PATTERN

2’-5�"

SLOPE�" IN 6"

2’-6�"

�" IN 9"

�"  PT.

1
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3’-0" FLARE

3�"

MARK LOCATION�" PT AT�" BELOW

3
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"
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2�"

2
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"
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2’-8"

6"

3
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9�"

TYPICAL PLATE PUNCHING DETAIL

RAIL END DRILLING

NOTES:

WELDING OF GAGE PLATE & GUARD RAIL:

FP-1 FP-2

FP-3 FP-4

P-27 P-28 P-29

8
"
 

M
IN
.

8"

1�"4�"1�"

2
"

R.H. TURNOUT SHOWN - LH OPPOSITE PLATE ORIENTATION

P-22

FCP-3

FCP-2

FCP-1

3’-2"

MAIN TRACK

MAIN TRACK

9
�

"

3’-0�"

16
�

"

P-30

P-21

5.

4.

 

3.

2.

1.

LENGTH OF CASTING.

HEAD FOR THE ENTIRE

TO FIT SLOPE OF RAIL

MANG. MUST BE GROUND

NOTE:

�" DOWN.

OR BEVEL�" BACK,

MUST HAVE �" RADIUS

SCALE: NONE

C

17.
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12.

11.

10.

9.

8.
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5.

 

 

4.

 

 

 

3.

2.

1.

APPROVED BY DIRECTOR OF ENGINEERING MAY BE USED.

OTHER WIRE OR ELECTRODES MEETING SPECIFICATIONS AS CALLED FOR AND

   C. WIRE, � INCH, NR203, 1% NICKEL FLUX CORE.

   B. ELECTRODE, � INCH, WELDING SPEC. 7018XLM.

   A. ELECTRODE, � INCH, WELDING SPEC. 7018XLM.

WITH 3 PASS �" + FILLET WELD. FOR WELDING USE THE FOLLOWING:

CAREFULLY WELD FROG PLATE AND GUARD RAIL PLATE TO FROG GAGE PLATES 

RECHECK TRACK GAGE AND CORRECT IF NECESSARY.

BRACES AND SECURE TO FROG AND GUARD RAIL WITH "PANDROL" CLIPS.

STARTING WITH ONE GAGE PLATE, PLACE FROG PLATES WITH ADJUSTABLE 

CHECK TRACK FOR CORRECT GAGE.

POSITION GAGE PLATES AT DESIGNATED TIE LOCATIONS AND ANCHOR IN PLACE.

CASTING / RAIL FIT

DETAIL OF FROG

WITH PANDROLIZED PLATES

No. 8 RAILBOUND MANGANESE STEEL FROG

PLATE

RAIL ENDS TO BE CUT AT 45 DEGREE ANGLE AT JOINT WITH FROG CASTING.

WILL STATE WEIGHT OF RAIL, FROG NO., MANUFACTURER AND YEAR MANUFACTURED.

IDENTIFICATION TAG WITH RAISED METAL CHARACTERS TO BE APPLIED WHICH 

FROG IN PLACE AT PROPER ALIGNMENT. 

AND THE FROG IS SECURED IN THE PROPER LOCATION ON THE TIE WITH THE 

ENDS OF THE PLATE. PLATES ARE TO BE WELDED ONLY AFTER THE GAGE PLATE 

PLATES IN THE FIELD WITH A 3 PASS �" + FILLET WELD CONTINUOUS ON BOTH 

GUARD RAIL PLATES ARE TO BE INSTALLED AND WELDED TO THE FROG GAGE 

FROG IN PLACE AT PROPER ALIGNMENT.

THE GAGE PLATES ARE SECURED IN THE PROPER LOCATION ON THE TIE WITH THE 

FIELD WITH A 3 PASS �" + FILLET WELD. PLATES WILL BE WELDED ONLY AFTER 

INSURE PROPER FIT. FROG PLATES WILL BE WELDED TO THE GAGE PLATES IN THE 

LOCATION OF ADJUSTABLE CLAMPS ON FROG PLATES FCP-1, FCP-2 AND FCP-3 TO 

MANUFACTURER OF FROG PLATES SHALL USE COMPLETED FROG TO VERIFY 

AS CALLED FOR.

OF RAIL SEAT MUST BE MACHINED OUT TO PROVIDE A CLEAR RAIL SEAT DIMENSION

PROJECTING BEYOND THE VERTICAL FACE OF SHOULDER IN THE AREA OF THE BASE 

�" + FILLET WELD ALONG THE BEVELED GROOVES OF THE SHOULDER. ANY WELD 

SHOULDER MUST BE CAREFULLY WELDED TO ALL PLATES WITH A MINIMUM 2 PASS  

ALTERNATE MEETING "PANDROL’S" DESIGN SPECIFICATIONS. THE PRESSED STEEL 

ROLLED STEEL, TO BE PURCHASED FROM PANDROL INTERNATIONAL OR APPROVED 

THE "PANDROL" TYPE WELD-ON PRESSED STEEL SHOULDER, MADE OF MILD 

TURNOUT. FOR A LEFT HAND TURNOUT, PLATES ARE TO BE OPPOSITE.

THE PLATES AS SHOWN ARE FOR A 136 LB. NO. 8, RIGHT HAND, HAND OPERATED 

PLATES TO BE MADE OF MILD ROLLED STEEL.

TOE AND HEEL BLOCKS AND BOLTS PER AREMA SPECIFICATIONS.

BODY BOLTS 1�" DIA., H.T.C.S. - PER AREMA SPECIFICATIONS.

FROG PLATES ARE DESIGNED TO BE INSTALLED PERPENDICULAR TO MAIN TRACK.

AREMA RECOMMENDED PRACTICES.

ANY CONSTRUCTION DETAILS NOT SHOW SHALL BE IN ACCORDANCE WITH CURRENT 

FOR SPECIAL TRACKWORK, EXCEPT AS OTHERWISE SPECIFIED.

WORKMANSHIP AND MATERIALS SHALL BE PER CURRENT AREMA SPECIFICATIONS 

ES2911-16.

SHEET ES2911-07. FOR PLATES P-21, P-22 AND P-27 THRU P-30 SEE SHEET 

FOR DETAILS OF FROG PLATES FP-1 THRU FP-4 AND PCP-1 THRU FCP-3 SEE 

ON SAME END OF ALL FROG PLATES.

MFG., FROG NO., R.H., RAIL SECTION AND PLATE NUMBER. MARK TO BE STAMPED 

ALL FROG PLATES SHALL BE STAMPED IN �" CHARACTERS TO INDICATE 

LENGTHS AND PLATES WITH "PANDROL" FASTENERS.

CASTING PER CURRENT AREMA SPECIFICATIONS AND MODIFIED FOR ARM 

NO. 621 & 625 WITH EXPLOSIVE HARDENED MANGANESE HIGH INTEGRITY

RAIL BOUND MANGANESE STEEL FROG PER CURRENT AREMA PLAN 

RAIL USED TO FABRICATE FROG IS TO BE 136 LB. HIGH STRENGTH.

.FROG ANGEL 7°-09’-10".

C C

C

-
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NO. 8 136 LB. R.H. RBM FROG 



"L"

MARK OFF FROM FROG

MARK OFF FROM FROG

RAIL

AND WEIGHT OF

PLATE NUMBER

WITH PROPER

STAMP PLATE

(4) HOLES

1" DIA.

RAIL

AND WEIGHT OF

PLATE NUMBER

WITH PROPER

STAMP PLATE

MARK OFF FROM FROG

(4) HOLES

1" DIA.

RAIL

AND WEIGHT OF

PLATE NUMBER

WITH PROPER

STAMP PLATE

MARK OFF FROM FROG

MARK OFF FROM FROG

(4) HOLES

1" DIA.

RAIL

AND WEIGHT OF

PLATE NUMBER

WITH PROPER

STAMP PLATE

(4) HOLES

1" DIA.

RAIL

AND WEIGHT OF

PLATE NUMBER

WITH PROPER

STAMP PLATE

(4) HOLES

1" DIA.

2172-1 (2 - TYP.)

SHOULDER

2172-1 (2 - TYP.)

SHOULDER

2172-1 (2 - TYP.)

SHOULDER

2172-1 (2 - TYP.)

SHOULDER

2172-1 (2 - TYP.)

SHOULDER

1’-0�"8"

2’-5"

2’-3�"

10�"8"

8
"

9�"8�"

11�"8�"

2’-8"

8�"

8
"

8"

2’-5�"

8"

1
�

"
4
�

"
1
�

"

8
"

8�"

8�"

1
�

"
4
�

"
1
�

"

8
"

8"

FROG
MARK OFF FROM 

8
"

2"

4
�

"
1
�

"
1
�

"

2"

1
�

"
1
�

"
4
�

"

2"

1
�

"
1
�

"
4
�

"

2"

1
�

"
1
�

"
4
�

"

2"

4
�

"
1
�

"
1
�

"
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F
P
-
5
-
13

6

2’-9" 1

DIMENSION TABLE

PLATE "L" NO. REQ’D

12’-11"FP-4

12’-9"FP-3

�
"

�" x 8" - FLAT (SEE TABLE FOR LENGTHS)

F
P
-
8
-
13

6

�
"

�" x 8" x 2’-5�" - FLAT

F
P
-
9
-
13

6

�
"

F
P
-
10
-
13

6

�
"

FROG PLATE - FP-1

F
P
-
11-

13
6

�
"

FROG PLATE - FCP-1

FROG PLATE - FCP-3, FP-3 AND FP-4

FROG PLATE - FCP-2

FROG PLATE - FP-2

FCP-3

�" x 8" x 2’-8" - FLAT�" x 8" x 2’-5" - FLAT

�" x 8" x 2’-3�" - FLAT

NOTE:
FOR NO. 8 FROG AND PLATE LOCTIONS SEE SHEET 6.

-
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2
5
°

1
"

2" 2"

4�" 6�" 7"

2’-4"

1
�

"

�
"

1�"

4
�

"5
�

"

1
�

"

�" BRACES

SECURITY LOCKNUT

WITH �" THICK FLAT WASHER AND

(8) GRADE 8 BOLTS - �" x 3�" LG.

(8) �" THICK

(16) �" THICK

(8) �" THICK

(32) ADJUSTMENT SHIMS

�" BACKER PLATE

13’-0" LONG

(1) GUARD BAR UIC 33 (U69)

2172-5

PANDROL SHOULDER

2172-5

PANDROL SHOULDER

SEE DETAIL 1
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1" DIA. 3"

TYP.

(5) HOLES
8"

WEB SIDE

TOP

OF ALL MACHINED SURFACES

BREAK SHARP CORNERS

"B"

"A"

FROM THIS END

LAYOUT & DRILL

"A"

"X"

No.1 No.1

LIFT

No.1

C/L PLT.

PANDROL SHOULDER

BASE OF RAIL

2
"

GUARD FACE SIDE

1st CUT 2nd CUT

12"

14° 14°

No.1 No.1

LIFT

No.1

"B"

"A"

No.1

"B"

No.1

"A"

STENCIL "LIFT" POINTS AS SHOWN WITH WHITE MARKER ON TOP OF BAR.

2
�

"

"X"  9�"x 2’-5�"x 4’-0�"x 5’-8�"x 7’-3�"x 8’-11�"x 10’-6�"x 12’-2�"

HOLES 1" DIA. - 1�" A.B.

1�"

�"

3�"

�"

2�"

1�"

3�"

�"

3’-3�"

2’-3�"

A
T
 
�

"
 

B
E

L
O

W

3
�

" �
"
 

R
E

F
.

A
T
 
�

"
 

B
E

L
O

W

2
�

"

A
T
 
�

"
 

B
E

L
O

W

1
�

"

A
T
 
�

"
 

B
E

L
O

W

1
�

"

2�"2�"

TYPICAL PLATE PUNCHING DETAIL FLARE DETAIL

SECTION A - A SECTION B - B

NOTES:
9�" 9�"

8 TIE GUARD RAIL 13’-0" LONG

19�" 19�" 19�" 19�" 19�" 19�" 19�"

2’-3�"12" 2’-3�"

FLARE 3’-3�" STRAIGHT GUARD FACE 6’-5"

12"

FLARE 3’-3�"

3"

2
�

"

1
�

"

1
�

"

"B"

DETAIL 1

ASSEMBLED 13’-0" GUARD RAIL

COLLECTIVE DRILLING FROM END OF GUARD BAR MARKED "X"

5.

 

4.

 

3.

 

2.

 

1.

WELDING PER ANSI \ AWS D1.1-92 OR LATEST REVISION.

FOR "SPECIAL TRACKWORK". 

WORKMANSHIP AND TOLERANCES PER AREMA SPECIFICATIONS 

BOLT TO BE GRADE 8 AND NUT TO BE SECURITY LOCKNUT.

GUARD RAIL BOLT AND NUT PER AREMA SPECIFICATION M11. EXCEPT 

SPECIFICATION M7.

BASE PLATE, BRACKET & SHIMS - MILD STEEL PER AREMA 

BRINELL 319 MIN.)

GUARD RAIL SECTION UIC 33, (U69) UIC 860.0 GRADE 90A (GUARD FACE 

RAIL SEAT

CANT 1:40
�" DEEP�" DEEP

136RE

2172-1 & 2172-5 (1) EA. REQ’D.

PANDROL SHOULDERS

BRACE WELDMENT AND

(8) GUARD RAIL PLATES WITH

TYPICAL PLATE DETAIL

O
F
 

B
A

R

4
�

"
 

A
T
 

T
O

P

O
F
 

B
A

R

4
�

"
 

A
T
 

T
O

P

-
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�
"

1:4

1:4

8" R. AND 20" R.

78°

FACE OF WEB

1:4

STOCK RAILSWITCH POINT

HEADLOCK

HEEL SPACER BLOCK

�"

7"

1"5"1"

TOP

RACOR

136RE

P-1889

7’-0"

5"11"

RAIL IN 3’-6"

STOP

13"

SIDE PLANING OF RAIL HEAD 7’-3�"

2�"

LEVEL 25’-9"

23’-6"

12"

HEEL OF SW. PT.

6"

BOUTET FIELD WELD

16’-6"

28’-6"3’-4"14"

5"

20"4"

FIRST TOP PLANING �" IN 7’-0" RISE �" IN 3’-9"�" ABOVE STOCK

�" IN 12"

SECOND TOP PLANING

10�"10�"10�"11�" 11"11"11�"11�"11�"5"5"5"5"5"1�"

1�" RAD.

11 -�" DIA. HOLES

(TYP. U.N.O.)

1�" DIA. HOLES

�" DIA. HOLES

2�" 3�"

3�"

3�"

4�"4�"

1�" DIA. HOLES

20" 20" 20" 20�" 21" 20"

MFR. IDENTIFICATION TAG FASTEN HERE (SEE NOTE 8)

1�" DIA. HOLES

3�"

THESE FOUR BOLT HOLES

PEENING NOTE 5 APPLIES TO

9�"

BEND SWITCH POINT 1�" IN 7’-3�"

INSTALLATION OF SWITCH POINT LOCK

BOLT HOLE, LEAVE BLANK FOR

TRANSIT CLIP

�" x 1�"  COTTER (A.N.S. HEAVY SQ. NUTS)

LUG BOLTS 1" x 5" LG., 4�" TO    COTTER, WITH 2 NUTS. �" SPRING WASHER AND

1�" x 1�" COTTER (A.N.S. HEAVY HEX NUTS)

TRANSIT CLIP BOLTS: 1" x 1�" LG., 3�" TO   COTTER, WITH �" SPRING WASHER AND

C

�" RIVETS SEE NOTE 10

�" x 1�" COTTER (A.N.S. HEAVY SQ. NUTS), (SEE NOTE 10)

STOP BOLTS �" x 3�" LG., 3�" TO    COTTER, WITH 1�" SPRING WASHER AND

3�"

SWITCH ANGLE 1°-44’-11"

END OF BOTTOM PLANING.

6 �" HEEL SPREAD

A.N.S. HEAVY HEX NUTS ON STOCK RAIL SIDE AND �" COTTERS.

MACHINE BOLTS, FITTED WITH HEAD LOCKS,�" THICK SPRING WASHERS.

TWO BOLT HEEL SPACER BLOCK WITH 1�" x 4�", DRILLED 4�" H.T.C.S.

FASTENED HERE (SEE NOTE 8)

SWITCH POINT IDENTIFICATION TAG

ON GAGE SIDE ONLY

�" x 14’-6" LG. REINFORCING BAR

ROUND TO 1�" RAD. AND GRIND TO SHARP EDGE. REMOVE ALL BURRS.

�" POINT CHAMFERED TO�" IN 2’-0" AT�" BELOW TOP OF STOCK RAIL, CHAMFER ANGLE 78°00’,

6
�

"
-
�

"

+
�

"

�
"

3
�

"

STOCK RAIL

GAGE LINE OF

�"

�"�"

18°-25’ (1 IN 3)

2
�

"
-
 
0
 
"

+
�

"�
"

(MIN.)

�" RAD.

1�"

BAR

�" REINF.

3�"

1�"
1�"

- �"

+ �"

SCALE: NONE

�"
- �"

+ 0"

1�" 4�" 4�" 1�"

SPACER BLOCK

1�"1�"

1
�

"

3
�

"

�" R.
1�" DIA.

�" R.

RISER

NO
RISER

NO

RISER

NO

RISER

�"

RISER

�"

RISER

�"

RISER

�"

RISER

�"

RISER

�"

RISER

�"

RISER

�"

C

C

5
�

"
 
a
t
 
3
�

"
 
a
b
o
v
e
 
b
a
s
e
 
o
f
 
B

L
.

5
�

"
 
a
t
 
t
o
p
 
c
o
n
t
a
c
t

5
�

"
 
a
t
 
b
o
t
t
o

m
 

c
o
n
t
a
c
t

�
"
 

M
A

X
.

�" R.

�" R.

2
4
�

"
 
R
.

�" R.

1
�

"

1
�

"

3
�

"

2�"

�" DIA.

3
�

"

AND�" COTTER.

SPRING WASHER, A.N.S. HVY HEX. NUT

MACHINE BOLT 1�" x 4�"  DRILLED 4�",

SIDE VIEW SWITCH POINT

TOP VIEW SWITCH POINT

STOP

HEEL BLOCK DETAIL

END VIEW OF POINT

NOTES:

20�" 21"21"

MADE FROM 40’-0" LONG RAIL

SECTION AT HEEL END OF 16’-6" SWITCH POINT

HEEL END OF SWITCH POINT RAIL (SEE NOTE 9)

11.

 

 

 

 

10.

 

9.

 

 

 

8.

 

 

 

7.

 

 

 

 

6.

 

 

 

 

5.

 

 

4.

3.

2.

1.

C

C

ARE TO BE FUNISHED.

REPLACEMENT POINTS MUST SPECIFY WHETHER PLAIN POINT OR MANGANESE STEEL INSERT

POINT (TURNOUT SIDE) AND A PLAIN SWITCH POINT ON THE NORMAL POINT (STRAIGHT SIDE).

TURNOUTS ARE TO BE FURNISHED WITH MANGANESE STEEL INSERT ON THE DIVERGING

COLLAR PART NO. L3-2-R-24G.

�" STOP BOLTS USE HUCK FASTENERS, BOLT PART NO. C-50-LR-BR2424 AND

NO. C-50-LR-BR2416 AND COLLAR PART NO. L3-2-R-24G FOR �" RIVETS. AND FOR

STOP BOLTS, MANUFACTURER CAN SUBSTITUTE �" HUCK FASTENERS, BOLT PART

UNLESS SWITCH POINT ORDER SPECIFICALLY CALLS FOR USE OF �" RIVETS AND �"

BY SLIGHTLY GRINDING. ALSO, "DO NOT" END HARDEN RAIL END.

AT HEEL END OF SWITCH POINT RAIL, BREAK SHARP CORNER AROUND THE ENTIRE PERIPHERY

AT HEEL SPACER BLOCK IN LOCATION SHOWN.

16’-6" (40’-0") NO. 8. TAG TO BE FASTENED TO SWITCH POINT, ON GAGE SIDE OF RAIL

THE ACTUAL LENGTH OF SWITCH POINT RAIL AND (3) THE TURNOUT NUMBER. MARK TAG THUS:

METAL IDENTIFICATION TAG SHOWING (1) DESIGN LENGTH OF SWITCH, (2) IN PARENTHESIS,

HEAD CONTOUR.

RAIL AND SHALL RUN OUT AT THE END OF TOP PLANING, WHERE THE SWITCH POINT HAS FULL

FROM THE POINT OF SWITCH AND SHALL BE SHAPED TO THE CONTOUR OF A NEW 136 LB.

THE CONTOUR PLANING SHALL BE ON THE GAGE SIDE BEGINNING AT A DISTANCE OF 36"

STATE "RIGHT HAND" OR "LEFT HAND".

STOPS AND FLOATING HEEL SEPARATOR BLOCK FASTENED TO POINT.

SWITCH POINT: ONE PAIR SWITCH POINTS WITH REINFORCING BARS, TRANSIT CLIPS,

OMITTED, REQUISITIONS AND ORDERS SHALL STATE DEFINIELY WHAT IS WANTED.

THE FOLLOWING MATERIAL IS INCLUDED FOR THE TERMS SHOWN. IF ANY PART IS TO BE

BEFORE PEENING.

DRIFT PIN. BRAND ON RAIL AT EDGE OF BOLT HOLE TO BE CAREFULLY REMOVED BY GRINDING

THE SWITCH POINT RAIL. USING AIR HAMMER WITH SUITABLE HEAD AND FINISHING WITH

BOLT HOLES AS INDICATED AT THE HEEL OF THE SWITCH POINT AND AT THE HEEL END OF

IN ORDER OT ELIMINATE STRESS RAISERS, MANUFACTURER SHALL PEEN THE EDGES OF THE

ON THIS PLAN.

PER CURRENT AREMA "MANUAL AND PORTFOLIO", UNLESS OTHERWISE SPECIFIED

MATERIALS AND WORKMANSHIP, ALSO ANY CONSTRUCTION DETAILS NOT SHOW, SHALL BE

SIDE PLANING FIGURED ON GAGE LINE �" BELOW TOP OF RAIL.

LEFT HAND POINT SHOWN. MAKE OPOSITE HAND FOR RIGHT HAND SWITCH POINTS.

SWITCH POINTS TO BE MADE FROM NEW HIGH STRENGTH RAIL.

C

C RAIL

-
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Sw. Length BEND ANGLE

16’-6" 1°-44’-11" or 1" in 2’-9"

18°-25’ 1 IN 3

   

HEEL OF SWITCH POINT

HEEL OF SWITCH POINT

WEIGHT OF RAIL =

HEEL OF SWITCH POINT

  

  

HEEL OF SWITCH POINT

WEIGHT OF RAIL =

"B"

"B"

6"

"B"

6"

"B"

  

6"

  

"A"

"A"

   

"A"

"A"

6"

"A"

"A"

  

  

"A"

"A"

PLANE OFF

    

  

    

"D"

"D"

"D"

"D"

�
"

"C"

"V"

"C"

"C"

"V"

V (Vertex Dist.)

    10 5/16"

8

8

16’-6"

No.

T.O.Sw. Pt. FOR REPLACE. ORDERS ONLYFOR FIRST (NEW) INSTALL.

7’-2�" 40’-0"

9’-6"

16’-6"

LENGTH DC
B

STOCK 

RAIL

STR.

BENT

9’-6"

C D

NONE

SEE NO. 10
END DRILL. END DRILL.

SEE NO. 10

40’-0" 46’-0"

NONE

HEEL END 

50’-0"

ONLY ONLY
HEEL END 

9’-6"

10’-0"

STOCK RAIL

7’-2�"

OF POINT OF SWITCH

INDICATE LOCATION

OF RAIL HEAD TO

PAINT MARK ON TOP

(      )"C"

(      )
HAND STRAIGHT

HEEL END OF LEFT

RAIL

BENT STOCK

RIGHT HAND

HEEL END OF

(      )

RAIL

BENT STOCK

LEFT HAND

HEEL END OF

STOCK RAIL

STRAIGHT

RIGHT HAND

HEEL END OF

(      )

OF POINT OF SWITCH

INDICATE LOCATION

OF RAIL HEAD TO

PAINT MARK ON TOP

STOCK RAILS ARE SHOWN FOR "RIGHT HAND TURNOUT"

STOCK RAILS ARE SHOWN FOR "LEFT HAND TURNOUT" SECTION "A - A"

NOTES:

SEE NOTE 5

BEND ANGLE

SEE NOTE 5

BEND ANGLE

4.

 

3.

2.

 

1.

5. BEND ANGLE IN BENT ANGLE IN BENT STOCK RAIL TO BE AS FOLLOW:

ORDERS SEE TABLE BELOW.

AND LENGTH "D" FOR NEW SAMSON SWITCH INSTALLATOINS OR REPLACEMENT

FOR STOCK RAIL UNDERCUT LENGTH "B", PER SECTION "A-A", LENGTH "C"

BEVELED PER CURRENT A.REMA PLAN NO. 1005.

UNDERCUT STOCK RAILS TO BE MADE OF HIGH STRENGTH RAIL WITH ENDS

LENGTH OF SWITCH POINT.

FIELD FORCES FOR CORRECT ORDERING OF REPLACEMENT STOCK RAILS.

INFORMATION OR DIMENSIONS NOTED THUS (    ), TO BE FURNIDHED BY

LENGTHS B,C & D FOR 136 LB. RAIL

-
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1-11-30

L-5080

L
-
2

9
1
0

PART NUMBER MATERIAL SPECIF. DESCRIPTION DETAIL REMARKSQTY.

FURNISH WITH EACH CLIP ASSEMBLY:
16-GAGE STEEL THIMBLE

6’-9"

WROT WASHER BP-10003-BM

SPRING WASHER & NUT REMOVED FOR CLARITY

1 " DIA. HOLES IN RODS

4�"

THROW AT POINT

FOR 39’ SWITCHES ONLY

3’-4�"

�
"

(SHOWN FOR MACHINE ON RIGHT) SEE NOTE 2

+
-

1"

2�
" 

R.

1�
" 

R.

B.S. WHITWORTH 6 THREADS

1
"

6°

1"R.

1"

2"

1" 1"

T-6

TOWARD POINT

OF SWITCH

SWITCH

TOWARD HEEL OF

1"

2
"

7
"

5
"

1
"

1
"

1"R.

+ -

+ -

.0
2
3
0
"

R
.

.0
2
6
7
"

.0
2
6
7
"

.1
0
6
7
"

.1
6
0
1
"

.16667"

Pitch

BILL OF MATERIAL FOR 1 TYPE "SMJ" SWITCH ROD ASSEMBLY

MATERIAL FOR CLIP ASSEMBLIES

All 2 SMJ-1 S.A.E.1020-For.Stl. Bearing Clip MACHINED PER DETAIL

4 H.T.C.S. Web Bolt SEE NOTE

2 DD-2 Malleable Iron Bearing PAT. N0. L-2910, MACHINED PER DETAIL

2 HE-1 Malleable Iron Bearing PAT. NO. L-2915, MACHINED PER DETAIL

2 B-1 S.A.E.1045-For.Stl. Offset Bearing Cap

2 B-6 S.A.E.1045-For.Stl. Offset Bearing Cap

2 B-6 S.A.E.1045-For.Stl. Offset Bearing Cap

4 T-9 S.A.E.1020 Shim Retainer

12 T-6 Stainless Steel Adjustment Shim

4 BP-10003-BM Wrot Iron Wrot Washer

4 H.T.C.S. Rod Bolt

4 Steel Spg. Lox Washer For 1" Rod Bolts

4 Steel Cotter

2 Steel Grease Fitting PRESSURE - FOR BEARING CLIP

2 L-5080 Malleable Iron Headlock FOR ROD BOLTS

2 16-Gage Steel Thimble

2 16-Gage Steel Thimble

All

All

All

All

All

All

All

All

All

Material for Vertical Rod

C-1

B-11

AP-34

ST-684

1

2

1

2

4

1

4

All

All

All

All

All

All

All

All 4

Malleable Iron

Malleable Iron

AAR-Sig.Sec.13-52

AAR-Sig.Sec.13-52

AAR-Sig.Sec.13-52

H.R. Mild Steel

Low Carbon Steel

Cone Adj. Nut

Switch Adjuster

Channel

Bushing

Angle

Splice Plate

Collar

1

1
Vertical Rod

Vertical Rod

Conn.& Insul.Bolt

Use one-ST-708-1

Use one-ST-708-1

Use one-ST-708-2

Use one-ST-708-2

HUCK FASTENER NO. LC-2R24

FOR 1�" THROW RODS

26’

39’

26’

39’

26’

26’

39’

16’-6"

39’

-+

15�"

16�" (4’-0 �"  ROD NO.1) 16�"

15�"

1�"

1
�

"

…" DIA.

1�"

1
�

"

…" DIA.

FIG. 3, REF. C.

WITH COLLAR PART NO. LC-2R24 PER SIG. DEPT. DWG. 0-1065

2 - CONE ADJ. NUTS AND 4-HUCK BOLTS NO. H.L.C. 50LR-BR24-36,

SWITCH ADJUSTER, AAR-SIG. SECT. DWG.1274A COMPLETE WITH

9�"

2�"3�" 2�"

8�"

AND 2 - ADJ. SHIMS - T-6

SHIM RETAINER - T-9

ADJUSTABLE BEARING CLIP - SMJ-1

1�" DIA. HOLES IN RODS

SPLICE PLATE - ST-684

FIBRE ANGLE - AP-34

ALL 26’ SWITCHES

PLUS ADJUSTMENT FOR

8�"

SQ. HD. WITH SAME FITTINGS FOR 39’ SWS.

H.T.C.S. BOLTS 1" x 6�", DR. 6",�" THIN

FOR TWO (2) 26’ SWITCHES OR TWO (2)

�" SPRING LOX WASHER AND�" x 1�" COTTER

4�" THIN SQ. HD., SLOTTED HEX. NUT,

TWO (2) WEB BOLTS, H.T.C.S. 1"x 5�" ,DR.

�
"

SEE NOTE 5

STAMPING

3’-4�" �"

12�" 12�"

FOR 39’ SWITCHES ONLY

12�" 3�"8�" ADJUSTABLE12�"3�"8�" ADJUSTABLE

2�"

1"

2�"

2
�

"

2�"

�
"
 

M
IN
.

�
"
 

M
A

X
.

�
"

�
"

2
�

"

2
�

"

MIN.

2�"

1
�

"

12�" �"

�" DIA.�" DEEP

1
�

" 1
�

"

COLD COINED TEATH

PER IN., 40 THREADS, 6�" LONG

�" DIA.

2�"2"+
-
 "

1�"

3
�

"
1
�

"
2
�

"

1
�

"
�

"

�"5�" 3�" 1�"

7�"

2
�

"

2�" 2�"

1�"

1
�

"
1
�

"

1
�

"

+
�

"

-
 

"

�
" 

R.
�" R.

�"R. 

5�" �"

3�" 1"

2
�

"

1�" DIA.

�"

1
�

"
�

"
�

"

�
"

�" R.

1�"

TO ROD

MUST BE 90°

THIS SURFACE

2
�

"

�
"

�
" 2
�

"

1�" DIA.

�"

�"

3
�

"
�

"

1
�

"

�
"

�
"

�
"

3
�

"

1�"

�"

STAMPED - DD - 2

1
�

"

�"

1
�

"

�
"

�"

�" R.

2
�

"

�
"

�
"

1�"

�" �"

�"�"

STAMPED-T-9
�" R.

�" R.

(4’-2�" ROD NO.5)(4’-3�" ROD NO.6)(Adjustable  1�" )

(4’-1�" ROD NO.2)(4’-1�" ROD NO.3)(4’-2�" ROD NO.4)

9�"

2�" 2�"3�" BEARING HE-1 FOR 39’ SWITCH

BEARING DD-2 FOR 26’ SWITCHES

B-1 OR B-6, SEE NOTE 1.

OFFSET BEARING CAP

L-5080

HEADLOCK

COTTER. (FURNISHED WITH CLIP)

SLOTTED HEX. NUT &�" x 1�"

DR. 3�" WITH SPG. LOX. WASH.

ROD BOLTS - H.T.C.S. 1" x 4�"

FIBRE CHANNEL - C-1

FIBRE BUSHING - B-11

1
�

"
3
�

"
FOR 39’ SWITCHES

MINUS ADJUSTMENT

ADJUSTABLE BEARING CLIP - SMJ-1

ST-708-1 FOR 26’ SWITCHES

ST-708-2 FOR 39’ SWITCHES

NO. 1 SWITCH ROD ASSEMBLY

ENLARGED PROFILE OF SERRATIONS

HEADLOCK L-5080

ADJUSTABLE BEARING CLIP - SMJ - 1

WROT WASHER - BP - 10003 - BM

ADJUSTABLE SHIM - T - 6

SHIM RETAINER - T - 9

BEARING - DD - 2

45°

SCALE: 3" = 1’-0"

.0
2
3
0
"

R
.

SCALE: NONE

SCALE: 6" = 1’-0"

- 0"

+�"

SCALE: 6" = 1’-0" SCALE: FULL

SCALE: FULL

SCALE: FULL

�" x 1�" x 2�"

�" x 2" x 1�"

1�" I.D. x 2" O.D.x�" THICK

1"x4�" DR.3�" REG.SQ.HD.SLOTTED HEX NUT

�" x 1�" FOR ROD BOLTS

1�" LONG - FOR SHIPPING

2�" LONG - FOR SHIPPING

HEAT TREATED - BRINELL -.225 to .250

HEAT TREATED - BRINELL -.225 to .250

HEAT TREATED - BRINELL -.225 to .250

�" x 1" x 10" HARD FIBRE - PARAFIN COATED

1" O.D. HARD FIBRE - PARAFIN COATED

�" x 2�" x 9�" FOR INSULATION

�" x 2�" x 4�" HARD FIBRE - PARAFIN COATED

HIGH FASTENER NO. HLC-50LR- BR24-36High Strength Steel

TWIST, MACHINE AND DRILL END HOLE

TWIST, MACHINE AND DRILL END HOLE

NOTES:

COUNTERBORED

�" P.T.F. �" DEEP MINIMUM,

SWITCH

OF

LENGTH

  136 LB. R.E. RAIL SECTIONS.

  1-11-30 FOR USE ON 11’-0" TO 30’-0" SWITCHES, 115 LB., 119 LB., 131 LB., 132 LB., AND

  1-39 FOR USE ON 39’-0" SWITCHES, 132 LB. AND 136 LB. RAIL SECTIONS.

USED UPON. IDENTIFICATION MARKING WILL BE AS FOLLOWS:

VERTICAL SWITCH ROD SHALL BE PLAINLY STAMPED TO INDICATE SWITCH THAT ROD ASSEMBLY CAN BE

TRACKWORK" UNLESS OTHERWISE SPECIFIED.

MATERIALS AND WORKMANSHIP SHALL MEET CURRENT A.R.E.M.A. SPECIFICATIONS FOR "SPECIAL

OR FIELD FORCES, TO BRING COTTER WITHIN THE LIMITS OF SLOT IN WEB BOLT NUTS.

SPRING WASHER SHOULD BE REPLACED WITH A �" THICK SPRING WASHER BY THE STOREKEEPER

VIEW OF ROD ASSEMBLY. WHEN ROD IS USED ON 11’-0" AND 16’-6" SWITCHES THE �" THICK

TWO WEB BOLTS SHALL BE FURNISHED WITH EACH CLIP ASSEMBLY AS CALLED FOR BY NOTE IN TOP

(RIGHT OR LEFT) SHOULD ALSO BE SPECIFIED.

LENGTH OF SWITCH. ON INTERLOCKED SWITCHES WITH AUXILIARY THROW ROD, MACHINE SIDE

SHOWN IN THE BILL OF MATERIAL. REQUISITIONS AND ORDERS SHALL SPECIFY RAIL SECTION AND

WHEN COMPLETED RODS ARE ORDERED THEY SHALL BE ASSEMBLED AND INCLUDE ALL PARTS

WHEN AN INDIVIDUAL PART IS REQUIRED IT SHALL BE ORDERED BY PART NUMBER.

ALL PARTS SHOWN IN BILL OF MATERIAL SHALL BE FURNISHED WITH THESE CLIP ASSEMBLIES.

IS WANTED, REQUISITIONS AND ORDERS SHALL SPECIFY, RAIL SECTION AND LENGTH OF SWITCH.

MAY BE REQUISITIONED AND ORDERED SEPARATELY. WHEN A BEARING CLIP ASSEMBLY ONLY

WHILE THIS PLAN SHOWS BEARING CLIPS ASSEMBLED TO SWITCH ROD, THIS CLIP ASSEMBLY

5.

 

4.

 

 

 

3.

  

 

 

2.

 

 

 

 

1.

FITTING

PRESSURE GREASE

WITH SERRATIONS

BE PARALLEL

THIS FACE MUST

-
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1
�

"

2
�

"

9�"

1" 2�" 2�" 2�" 1"

4
«

"

1
�

"
1
�

"
3
�

"

2
�

"
�

"

�
"

1�"�"

BEARING-HE-1

2 - ADJUSTMENT SHIMS-T-6

SHIM RETAINER-T-9 AND

WROT WASHER-BP-10003-BM

OFFSET BEARING CAP-B-6

ADJUSTABLE BEARING CLIP-SMJ-1
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SWITCH ADJUSTER

SPLICE PLATE-ST-684

FIBRE CHANNEL-C-1

FIBRE ANGLE-AP-34

OFFSET BEARING CAP-B-1

BEARING-HE-1

ELEVATION OF "SMJ"CLIP ASSEMBLY FOR 39’ SWITCHES

FIBRE BUSHING-B-11

OFFSET BEARING CAP-B-6

L
-
2
9
1
5

SHARP CORNER

S
H

A
R

P
 

C
O

R
N

E
R

(DRAWN FOR 136 LB. RAIL) SPRING WASHER AND NUT REMOVED

2"

1�" DIA.

TOP

BOTTOM

2
"

1"-R.

7"

5"1" 1"

1
"

�"

10"

�"

3
"

OF HOLE

9�"

2�" 2�" 2�"

2�"

1�" 2�" 2�" 2�" 1�"

1
¤

"

�
"

2
�

"
�

"

�" �"

1�" DIA. HOLES

�" DIA. HOLES

1�"

‚
"

2
�

"
�

"
�

"

1�"

1�"1�" 2�"

4�" �"

2
�

"

5�"

1 " DIA.

7
"

5
"

1
"

1
"

1"R.

+ -

+ -

16
1"+

- 0"

1�"

TO ROD

MUST BE 90°

THIS SURFACE

2
�

"

�
"

�
"

2
�

"

1�" DIA.

�"

�"

3
�

"
�

"

1
�

"

�
"

�
"

�
"

3
�

"

1�"

�"

STAMPED -HE-1

3�" 3�"

�
"

�"

�"

DIMUNITION TO NOTHING

�" RADII AT CENTER,

�
"

�
" 

R
.

�
"

�
"

�
"

1"-R.

-+
1
�

"
 
 
 

"
-+

�
"
 
 
 

"

2"

1�" DIA.

TOP

BOTTOM

2
"

1"-R.

7"

5"1" 1"

3�" 3�"

�
"

�"

�"

DIMUNITION TO NOTHING

�" RADII AT CENTER,

�
"

�
" 

R
.

�
"

�
"

�
"

1"-R.

-+
-+

1
"
 
 
 

"
1
"
 
 
 

"

STAMPED-B-6

C

�" R.

- 0"

+ �"

- 0"

+ �"

�" R.

- 0"

+  "

-
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8
"

9�"9�" 1�"

4
�

"

6’-4�"

1
"

4
"

3"1�"

TO GAGE PLATE

FIELD WELDED

4
�

"
1
�

"
1
�

"

1" x 2�" x 7"

1
"

1" x 5�" x 7"

2
�

"
2
�

"
2
�

"

2�"2�"8"8"

(2) REQUIRED

�" DIA.

(2) REQUIRED

1�" DIA.

9" 2’-9"

6
�

"

14’-0"

1
0
"

3
�

"

9
"

- - 1’-5" 1’-3�"

5�"

4
"

4�"

AND ON BOTH SIDES TO 4�" LONG

�" x �" CHAMFER AT END OF PLATE

2 PLACES

.37" DEEP AT BOTTOM,

2�" DIAMETER C-BORE

.81" x 1.19" SQUARE SLOT

�" DIA. HOLE
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LATCH & GAUGE PLATE

DRILLED IN BOTH

1�" DIA. HOLES

NOTE:   �" DIA. &

MACHINE

SWITCHTRACK

(2 PCS. REQ’D. AS SHOWN)

(2 PCS. REQ’D. AS SHOWN)

TIES SHALL BE MADE OF DOUGLAS FIR OR GUM AND TREATED AFTER FRAMING.

NOTE:

EXTENSION PLATE

TOP VIEW

SIDE VIEW

DAP TIE

WITH FINISHED MOUNTING LUGS.

US&S M23-A SWITCH MACHINE MUST BE FURNISHED

MANUFACTURER TO CALCULATE AND PROVIDE ON DETAILED DRAWING.

C C

C

C
H

O
L

E

HOLE

WELD ON THREE SIDES

WELDED STOPS

SEE SHEET NO. 15 FOR NOTES.

-
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11�"6�"

8
"

1’-0�"5�"

2"

6�"

�"

2’-4�"

11�" 10�"
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5� "

8
"

1’-0�" 10�"

8
"

2’-0�"

6�"8"

2’-4�"

8
"

2"

2"
2"

0�"

2172-1

SHOULDER

2172-5

SHOULDER
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REFERENCE DWGS.

2 EA.

Plts REQ’D.

2 EA.

2 EA.

2 EA.

1 EA.

2 EA.

2 EA.

2 EA.

Plts REQ’D.

P
5
-
13

6
-
R

H

S
-
5
P
-
13

6

S
-
8
P
-
13

6

3/4" FOR PLATE S-9P

2’-8"P-13

P-12

P-11

P-10

DIM "L"DIM "B"DIM "A"PLATE

3’-1"

3’-2�"

3’-2�"21�"P-20

P-19

P-18

P-17

DIM "L"DIM "B"DIM "A"PLATE

1" FOR PLATE S-8P

BRACE SLIDE PLATE ~ S-5P & S-7P

NOTES:

2’-6"

4
"

2
"

HOLD DOWN CLIP FOR PLATES P-10 THRU P-15

"E"

"D"

1" DIA.

"F"

END DETAIL - BOTH ENDS
2 EA.

2 EA.

2 EA.

CLIPS REQ’D.

2 EA.

BRACE PLATE ~ S-4P

1
" 1
"

S
-
4
P
-
13

6

DIM "C"

1" FOR PLATE S-5P

SWITCH PLATES

WELDING SPECIFICATIONS:

2"

8" DIM "A"

DIM "L"

DIM "B"8"

2"

P
-
16
-
13

6
-
R

H

DIM "B"

DIM "A"

DIM "L"

P
-
2
3
-
13

6
-
R

H

2"2"

8"

8"

1 EA.P-27 1 EA.

HOLD DOWN CLIP FOR PLATES P-24 THRU P-26

DIM "C"

4
"

8"

8"

2"

DIM "L"

2"

DIM "A"

DIM "B"

1
"

P
-
10
-
13

6
-
R

H

�
"

1
"

�
"

(4 HOLES)

1" DIA.

ON PLATE S-7P

OMIT SLOTTED HOLES

�
"

�
"

�" FOR PLATE S-7P

NO. & WEIGHT OF RAIL

WITH PROPER PLATE

STAMP EACH PLATE

(3) SIDES

�" FILLET WELD

2172-1

PANDROL SHOULDER1�" x 4" x 6"

R.S. STOP

2 - S-7P PLATES REQUIRED AS SHOWN

4 - S-5P PLATES REQUIRED AS SHOWN

1" X 8" X 2’-4�" LG. - MILLED - W/ADJ. RAIL BRACE

NO. & WEIGHT OF RAIL

WITH PROPER PLATE

STAMP EACH PLATE

(4 HOLES)

1" DIA.

SEE NOTE 5

BEVEL GROOVE WELD

2172-5

PANDROL SHOULDER

�
"

1
"

SLIDE PLATE - S-8P & S-9P

(4 HOLES)

1" DIA.

SEE NOTE 6

PAINT MARK ARROW

2172-5 (TYP.)

PANDROL SHOULDER

�
"

& HAND OF TURNOUT

NO. & WEIGHT OF RAIL

WITH PROPER PLATE

STAMP EACH PLATE

HEEL PLATE - P5 - RH

2 - P5-RH PLATES REQUIRED AS SHOWN FOR R.H. T.O.

1" X 8" X 2’-4�" LG. - MILLED - W/PANDROL CLIPS

6�" 6�"

8
"

1
�

"
1
�

"
4
�

"

6�"

1
�

"
1
�

"
4
�

"

6�"

2
�

"

2
�

"

(4) HOLES

1" DIA.

SEE NOTE 6

PAINT MARK ARROW

DOWN CLIP

1" HOLE FOR HOLD

SEE NOTE 4

BEVEL GROOVE WELD

2172-5 (TYP.)

PANDROL SHOULDER

1
"

�
"

�
"

HAND OF TURNOUT

WEIGHT OF RAIL &

PROPER PLT. NO.,

STAMP PLATE WITH

1" x 8" x DIM "L" - MILLED - W/ PANDROLS

6�" 6�"

8
"

1
�

"
1
�

"
4
�

"

HAND OF TURNOUT

WEIGHT OF RAIL &

PROPER PLT. NO.,

STAMP PLATE WITH

SEE NOTE 4

BEVEL GROOVE WELD

1
�

"
1
�

"
4
�

"

(4) HOLES

1" DIA.

SEE NOTE 6

PAINT MARK ARROW

�
"

2
�

"

2
�

"

�
"

6�" 6�"

2172-1 (TYP.)

PANDROL SHOULDER

�
"

�
"

BASE OF RAIL

�" x 8" x DIM "L" - FLAT - W/ PANDROL CLIPS

6�" 6�"

6�"6�"

�
"

�
"

8
"

1
�

"
1
�

"
4
�

"

SEE NOTE 4

BEVEL GROOVE WELD

HAND OF TURNOUT

WEIGHT OF RAIL &

PROPER PLT. NO.,

STAMP PLATE WITH

1
�

"
1
�

"
4
�

"

(4) HOLES

1" DIA.

SEE NOTE 6

PAINT MARK ARROW

2
�

"

2
�

"

2172-1 (TYP.)

PANDROL SHOULDER

SEE NOTE 5

BEVEL GROOVE WELD

RAIL

BASE OF

�" x 8" x DIM "L" - FLAT - W/ PANDROL CLIPS

TURNOUT PLATES - P-17 THRU P-20 & P-30

20�"

21�"

22�"

22�"

19�"

20�"

20�"

13�"

14�"

15"

15�"

14�"

13�"

13�"

14�"

15�"

13�"

14�"

15"

15�"

15�"

14�"

2’-5"

2’-7"

2’-6�"

�
"

�
"

1�"

�
"DIMENSION TABLE DIMENSION TABLE

TURNOUT PLATES - P-10 THRU P-13 & P-27

1 EA.P-30 3’-2"21�" 20�"

1
�

"
4
�

"
1
�

"

NOTE:

1
�

"
4
�

"
1
�

"

1
�

"
4
�

"
1
�

"

1
�

"
4
�

"
1
�

"

8" 6�" 6�"�"

8" 6�" 6�"

�"

1
"

1
"

�
"

1�" 1�"

CLARITY

NOT SHOWN FOR

SERRATED WASHER

ADJ. RAIL BRACE AND

NOTE:

4 - S-9P PLATES REQUIRED AS SHOWN (0" RISER)

6 - S-8P PLATES REQUIRED AS SHOWN (1/4" RISER)

1" X 8" X 2’-0�" LG. - MILLED - W/PANDROL CLIP

P-21, P-22, P-28 AND P-29
TURNOUT PLATES - P-14 THRU P-16

Plts REQ’D.

2 EA.

2 EA.2’-9"

P-15

P-14

DIM "L"DIM "B"DIM "A"PLATE

2 EA.

2 EA.

CLIPS REQ’D.

16�"

17�"

16�"

17�" 2’-10"

DIMENSION TABLE

2 EA.P-16 2 EA.18�" 18�" 2’-11"

1 EA.

1 EA.3’-0�"

P-22

P-21 1 EA.

1 EA.

19�"

17�"

20�"

18�" 2’-10"

1 EA.P-28 1 EA.15�" 16�" 2’-9"

1 EA.P-29 1 EA.18�" 19�" 2’-11�"

3’-0"

6.

 

 

5.

 

 

 

4.

 

 

3.

 

2.

1.

4.

 

 

 

 

3.

 

2.

 

1.

SEE NOTE 5

BEVEL GROOVE WELD,

APPROVED BY DIRECTOR OF ENGINEERING, MAY BE USED.

OTHER WIRE OR ELECTRODES MEETING SPECIFICATIONS  AS CALLED FOR, 

    C. WIRE, WELDING � INCH, NR203, 1% NICKEL FLUX CORE.

    B. ELECTRODE � INCH, WELDING SPEC. 7018XLM.

    A. ELECTRODE 1 � INCH, WELDING SPEC. 7018XLM.

USE THE FOLLOWING:

FOR WELDING PRESSED STEEL SHOULDERS OR PLATE STOPS FOR ADJUSTABLE 

DIMENSION CALLED FOR.

THE STOP OR SHOULDER MUST BE MACHINED OFF TO PROVIDE CLEAR

THE AREA OF THE RAIL SEAT. ANY WELD PROJECTING BEYOND THE FACE OF 

FOURTH SIDE OF THE STOP PLATE OR VERTICAL FACE OF SHOULDER IN 

NO WELD SHALL PROJECT BEYOND THE VERTICAL EDGE OF TH UNWELDED 

SHOULDERS AND STOPS ARE TO BE CAREFULLY WEDLED TO PLATE. 

�" + FILLET WELD.

SHOULDER OF MILLED PLATE AS SHOWN AND WELD WITH 3 - PASS  

STOP PLATE FOR ADJUSTABLE RAIL BRACE TO BE SET FLUSH WITH 

�" + WELD.

OR SHOULDER OF MILLED PLATE AS SHOWN AND WELD WITH 2 - PASS  

SET PRESSED STEEL SHOULDER FLUSH AGAINST LINE OF BASE OF RAIL 

LAYOUT - No.8, R.H., H.O. TURNOUT - 136 lb. -------- SHEET No. 2911-02

TOWARD SWITCH POINT.

2911-03 AS A GUIDE, PAINT MARK EACH PLATE WITH AN ARROW POINTING 

DIRECTION OF ARROW SHOWN IS AN EXAMPLE ONLY. USING SHEET NO. 

FROG PLATES AND GAGE PLATES FG-1P THRU FG-3P ARE TO BE OPPOSITE.

FOR A LEFT HAND TURNOUT, PLATES P-10 THRU P-29 INCLUSIVE AND 

THE PLATES AS SHOWN ARE FOR A 136 LB., NO. 8 RIGHT HAND TURNOUT.

CLEAR RAIL SEAT DIMENSION AS CALLED FOR.

IN THE AREA OF THE RAIL SEAT MUST BE MACHINED OUT TO PROVIDE A 

PLATE. ANY WELD PROJECTING BEYOND THE VERTICAL FACE OF SHOULDER 

THE PRESSED STEEL SHOULDER MUST BE CAREFULLY WELDED TO THE 

APPROVED ALTERNATE MEETING PANDROL’S DESIGN SPECIFICATIONS.

MILD STEEL, TO BE PURCHASED FROM PANDROL INTERNATIONAL OR 

THE PANDROL TYPE WELD - ON PRESSED STEEL SHOULDER, MADE FROM 

OF RAIL) & HAND OF TURNOUT (R.H. OR L.H.)

EACH PLATE TO BE PLAINLY STAMPED WITH PLATE NO. AND 136 (WEIGHT 

PLATES TO BE MADE OF MILD ROLLED STEEL.

-

2911

XXXXREVISIONXX-XX-XXX

A. CARLOS

" = 1’-0"2
11

14 OF 16

ES2911-14

NO. 8 TURNOUT AND SWITCH PLATE DETAILS

(4 HOLES)

1" DIA.

NO. & WEIGHT OF RAIL

WITH PROPER PLATE

STAMP EACH PLATE

SEE NOTE 4

BEVEL GROOVE WELD

WELD

BEVEL GROOVE

(3) SIDES

�" FILLET WELD

1�" x 4" x 6"

R.S. STOP

2 - S-4P PLATES REQUIRED AS SHOWN

1" x 8" x 2’-2" LG. ~ MILLED ~ W/ADJ. RAIL BRACE

CLARITY

NOT SHOWN FOR

SERRATED WASHER

ADJ. RAIL BRACE AND



6’-10�"

8
"

4’-5�"

9" 9"9" 9"

3
"

5
"

6�" 2’-2�" 6�"2’-2�"2"

1
�

"
4
�

"
1
�

"

2"

2
�

"

2
�

"

1
"

3’-5" 3’-5"

5
" 3

"

9" 9"9" 9"

2’-2�"11�" 1’-0�"2’-2�"

4’-5�"

7’-5�"

2’-2�" 11�"1’-0�" 2’-2�"

6�"

6�"

1
�

"
4
�

"
1
�

"

8
"

1
"

�
"

9" 9"9" 9"

2’-2�"11�" 1’-0�"2’-3�"

4’-6�"

7’-5�"

2’-3�" 11�"1’-0�" 2’-2�"

6�"

6�"

1
�

"
4
�

"
1
�

"

8
"

1
"

�
"

3’-8" 3’-9"
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REVISION
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FOR INSULATION SEE

DETAIL "A" THIS SHEET

1" DIA.

1" DIA.

1" DIA.

1" DIA.

PP-136

FOR INSULATION SEE

DETAIL "A" THIS SHEET

(3) SIDES

�" FILLET WELD

SW. LENGTH & WEIGHT OF RAIL

STAMP PLATE WITH PROPER PLT. No.,

WELD

BEVEL GROOVE

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

1�" x 4" x 6"

R.S. STOP

AND WEIGHT OF RAIL

STAMP PLATE WITH PROPER PLT. No.,

SEE NOTE 4

BEVEL GROOVE WELD

RAIL

BASE OF

RAIL

BASE OF

8
"

�"

4
�

"
1
�

"
1
�

"

4�" 1�"1�"

7�"

4�"

PART No. LC-2R24

HUCK COLLAR

ASTM A325 SPEC.

HARDENED STEEL FLAT WASHER

�" I.D. x 2" O.D. x �" THK.

STEEL PLATE

1" THICK

PLATE �" x 8" x 7�" 

"T" TYPE INSULATOR

STEEL PLATE

PLATES & �" DIA. HOLES IN

�" DIA. HOLES IN INSULATOR

NO. C50L90-BR24-28

90° FLUSH HEAD PART

�" DIA. HUCKBOLT WITH

FLUSH HEAD HUCK BOLTS

STEEL PLATE FOR 90°

COUNTERSINK HOLES IN

7�"

4�" 1�"

4
�

"
1
�

"

8
"

�"3�"

�"

1�" 1�"

�
"

1
" 1
"

�
"

1
"

PURCHASE PART NO. GPI52P05

OR FIBERGLASS REINFORCED THERMOSET RESIN.

W/ BUSHINGS, PORTEC #127-07547-01

POLYESTER COATED STEEL CORE

GPI-77

INSULATED JOINT ASSEMBLY

GAGE PLATE

DETAIL OF INSULATION BLOCK

�" DIA. (TYP.)

INSULATION AT GAGE PLATES

RECESSED�" MAX.

HEAD OF HUCK BOLT

- 0"

+�"

- 0"

+�"

(SCALE:  NONE)

DETAIL "A"

NOTES:

INSULATED GAGE PLATE GP-1 - USED AT POINT OF SWITCH INSULATED GAGE PLATE GP-2 - USED AT POINT OF SWITCH

(1 PC. REQ’D AS SHOWN)

1" x 8" - MILLED - W/ INSULATION & ADJ. RAIL BRACES

(1 PC. REQ’D AS SHOWN)

1" x 8" - MILLED - W/ INSULATION & ADJ. RAIL BRACES

2172-1 (TYP.)

SHOULDER

INSULATED GAGE PLATE P-P

(3 PC. REQ’D AS SHOWN)

1" x 8" - FLAT - W/ INSULATION

2172-1 (TYP.)

SHOULDER

GP-1  16-6  136 

- 0"

+�"

- 0"

+�"
�"

FOR INSULATION SEE

DETAIL "A" THIS SHEET

1" DIA.

1" DIA.

(3) SIDES

�" FILLET WELD

SW. LENGTH & WEIGHT OF RAIL

STAMP PLATE WITH PROPER PLT. No.,

WELD

BEVEL GROOVE

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

1�" x 4" x 6"

R.S. STOP

- 0"

+�"

- 0"

+�"

2172-1 (TYP.)

SHOULDER

GP-2  16-6  136 

- 0"

+�"

- 0"

+�"
�"

NOTE:NOTE:

NOT SHOWN FOR CLARITY.

SERRATED WASHER AND BRACE PLATE

NOT SHOWN FOR CLARITY.

SERRATED WASHER AND BRACE PLATE

4.

 

3.

 

 

 

 

 

 

 

2.

1.

NOTES:

FOR EXTENSION PLATE AND DAP TIE DETAILS SEE SHEET ES2911-13.

OPPOSITE.

OPERATED TURNOUT. FOR A LEFT HAND TURNOUT, PLATES ARE TO BE 

THE PLATES AS SHOWN ARE FOR A 136 LB., NO. 8 RIGHT HAND, HAND 

DIMENSION AS CALLED FOR. 

THE RAIL SEAT MUST BE MACHINED OUT TO PROVIDE A CLEAR RAIL SEAT 

PROJECTING BEYOND THE VERTICAL FACE OF SHOULDER IN THE AREA OF 

FILLET WELD ALONG THE BEVELED GROOVES OF THE SHOULDER. ANY WELD 

BE CAREFULLY WELDED TO ALL PLATES WITH A MINIMUM 2 PASS  �" + 

SPECIFICATIONS SHALL BE USED. THE PRESSED STEEL SHOULDER MUST 

SHOULDER, MADE OF MILD  STEEL AND MEETING "PANDROL’S" DESIGN 

THE "PANDROL" TYPE, OR APPROVED EQUAL, WELD-ON PRESSED STEEL 

PLATES TO BE MADE OF MILD ROLLED STEEL.

-
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ES2911-15

NO. 8 SWITCH PLATE DETAILS



11’-7�"

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

WELD, SEE NOTE 4

3 PASS �" + FILLET

WELD, SEE NOTE 3

3 PASS �" + FILLET

8" 8" 8" 8"

3’-7" 4’-4" 3’-7"
1
�

"
4
�

"
1
�

"

8
"

1
"

3
"

5
"

5
"

3
"

12’-2�"

WELD, SEE NOTE 4

3 PASS �" + FILLET

WELD, SEE NOTE 3

3 PASS �" + FILLET

8" 8" 8" 8"

3’-7" 4’-11" 3’-7"

1
�

"
4
�

"
1
�

"

8
"

1
"

3
"

5
"

5
"

3
"

FROG PLATE FCP-2

(TYP.)

1" DIA.

THIS SHEET

INSULATION PER DETAIL "A"
OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

12’-10"

WELD, SEE NOTE 4

3 PASS �" + FILLET

WELD, SEE NOTE 3

3 PASS �" + FILLET

8" 8" 8" 8"

3’-7" 5’-6�" 3’-7"

1
�

"
4
�

"
1
�

"

8
"

1
"

3
"

5
"

5
"

3
"

FROG PLATE FCP-3

(TYP.)

1" DIA.

THIS SHEET

INSULATION PER DETAIL "A"
OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

WELD, SEE NOTE 3

3 PASS �" + FILLET

FROG NUMBER AND WIGHT OF RAIL

STAMP PLATE WITH PLATE NUMBER,

WELD, SEE NOTE 3

3 PASS �" + FILLET

FROG NUMBER AND WIGHT OF RAIL

STAMP PLATE WITH PLATE NUMBER,

WELD, SEE NOTE 3

3 PASS �" + FILLET

FROG NUMBER AND WIGHT OF RAIL

STAMP PLATE WITH PLATE NUMBER,
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REVISION
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GUARD RAIL PLATE

SEE NOTE 3.

SEE NOTE 3.

GUARD RAIL PLATE

THIS SHEET

INSULATION PER DETAIL "A"

(TYP.)

1" DIA.

INSULATED FROG GAGE PLATE - FG-1P

INSULATED FROG GAGE PLATE - FG-2P

(THIS DETAIL NOT TO SCALE)

�" x 8" - FLAT - W/ INSULATION (1 PC. REQ’D AS SHOWN)

INSULATED FROG GAGE PLATE - FG-3P

(THIS DETAIL NOT TO SCALE)

�" x 8" - FLAT - W/ INSULATION (1 PC. REQ’D AS SHOWN)

8
"

�"

4
�

"
1
�

"
1
�

"

4�" 1�"1�"

7�"

4�"

PART No. LC-2R24

HUCK COLLAR

ASTM A325 SPEC.

HARDENED STEEL FLAT WASHER

�" I.D. x 2" O.D. x �" THK.

STEEL PLATE

1" THICK

PLATE �" x 8" x 7�" 

"T" TYPE INSULATOR

STEEL PLATE

PLATES & �" DIA. HOLES IN

�" DIA. HOLES IN INSULATOR

NO. C50L90-BR24-28

90° FLUSH HEAD PART

�" DIA. HUCKBOLT WITH

FLUSH HEAD HUCK BOLTS

STEEL PLATE FOR 90°

COUNTERSINK HOLES IN

7�"

4�" 1�"

4
�

"
1
�

"

8
"

�"3�"

�"

1�" 1�"

�
"

1
" 1
"

�
"

1
"

PURCHASE PART NO. GPI52P05

OR FIBERGLASS REINFORCED THERMOSET RESIN.

W/ BUSHINGS, PORTEC #127-07547-01

POLYESTER COATED STEEL CORE

GPI-77

INSULATED JOINT ASSEMBLY

GAGE PLATE
DETAIL OF INSULATION BLOCK

�" DIA. (TYP.)

INSULATION AT GAGE PLATES

(SCALE:  NONE)

DETAIL "A"

NOTES:

�" x 8" - FLAT - W/ INSULATION (1 PC. REQ’D AS SHOWN)

�" �"

GUARD RAIL PLATE

SEE NOTE 3.

SEE NOTE 3.

GUARD RAIL PLATE

�" �"

FCP-2

GUARD RAIL PLATE

SEE NOTE 3.

SEE NOTE 3.

GUARD RAIL PLATE

�" �"

FCP-3

FCP-1

FROG PLATE FCP-1

FG-3P ~ 8 ~ 136

FG-3P ~ 8 ~ 136

4.

 

 

 

3.

 

2.

1.

FROG IS SECURED IN THE PROPER LOCATION ON THE TIE WITH PROPER ALIGNMENT.

OF THE PLATE. PLATES ARE TO BE WELDED ONLY AFTER THE GAGE PLATE AND THE

PLATES IN THE FIELD WITH A 3 PASS �" + FILLET WELD CONTINUOUS ON BOTH ENDS

FROG BASE PLATES FP-1, FP-4 AND FP-7 ARE TO BE WELDED TO THE FROG GAGE

THE FROG IS SECURED IN THE PROPER LOCATION ON THE TIE WITH PROPER ALIGNMENT.

OF THE PLATE. PLATES ARE TO BE WELDED ONLY AFTER THE GAGE PLATE AND

IN THE FIELD WITH A 3 PASS �" + FILLET WELD CONTINUOUS ON BOTH ENDS

GUARD RAIL PLATES SHALL BE INSTALLED AND WELDED TO THE FROG GAGE PLATES

OPERATED TURNOUT. FOR A LEFT HAND TURNOUT PLATES ARAE TO BE OPPOSITE.

THE PLATES AS SHOWN ARE FOR A 136 LB., NO. 8, RIGHT HAND, HAND

PLATES TO BE MADE OF MILD ROLLED STEEL.

NOTES:

RECESSED �" MAX.

HEAD OF HUCK BOLT

-
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ES2911-16

NO. 8 INSULATED GAGE PLATE DETAILS



V

X

C

B

PS - PS

Y

A

U

L
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REVISION
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INSULATED GAGE PLATE DETAILS

SWITCH PLATE DETAILS

TURNOUT AND FROG PLATE DETAILS

EXTENSION PLATE AND DAP TIE DETAILS FOR M-23A SWITCH MACHINE

SWITCH ROD MISCELLANIOUS DETAILS

SWITCH ROD DETAILS

STRAIGHT UNDERCUT STOCK RAILS

SPLIT SWITCH POINT DETAILS

GUARD RAIL DETAILS

GAGE PLATE DETAILS AND DIMENSION TABLE

FROG LAYOUT

CROSSOVER LAYOUT AND BILL OF MATERIALS

TURNOUT BILL OF MATERIALS

TURNOUT LAYOUT

TURNOUT AND CROSSOVER JOINTS LOCATIONS

TURNOUT AND CROSSOVER GENERAL NOTES AND DATA

ES2921-16

ES2921-15

ES2921-14 

ES2921-13 

ES2921-12 

ES2921-11 

ES2921-10 

ES2921-09 

ES2921-08 

ES2921-07 

ES2921-06 

ES2921-05 

ES2921-04 

ES2921-03 

ES2921-02 

ES2921-01 

TO CUMULATIVE DIMENSION FROM THE POINT OF SWITCH (PS).

THE TOLERANCE FOR SPACING OF SWITCH TIES IS +/- �" RELATIVE TO ADJACENT TIES AND 1�" RELATIVE

SWITCH POINTS SHALL BE FABRICATED PER AREMA SPECIFICATION NO. 9-28-92 AND ES2921-09.

ALL E-CLIPS SHALL BE GALVANIZED.

RAIL TEMPERATURE.

UPON COMPLETION OF TURNOUT INSTALLATION, RUNNING RAIL MUST BE ADJUSTED TO SCRRA NEUTRAL

P-10 THRU P-24 ARE DESIGNED TO BE PERPENDICULAR TO THE MAIN LINE THRU RUN RAILS.

GAGE PLATES FOR SWITCH AND FROG, SWITCH HEEL PLATE (FOR BOTH R.H. AND L.H. TURNOUTS) AND PLATES

NO. ES2921-02.

FOR LOCATION OF INSULATED AND COMPROMISE JOINTS FOR NO. 10 TURNOUT AND CROSSOVER, SEE DRAWING

RODS NO. 1 AND 2 PER ES2921-11 AND ES2921-12.

THE 16’-6" SWITCH POINT, MADE FROM 40’-0" RAIL PER ES2921-10 SHALL BE FURNISHED WITH SWITCH

MANUFACTURER SHALL BEVEL RAIL ENDS PER CURRENT AREMA. PLAN NO. 1005.

SHALL BE SCREWED INTO WOOD (NOT DRIVEN).

PLATE HOLES SHALL BE 1" DIAMETER. PILOT HOLES IN TIES SHALL BE �" DIAMETER. SCREW SPIKES

SCREW SPIKES (�" X 6-2 TPI) SHALL CONFORM TO SCRRA ENGINEERING STANDARD ES2357.

TIE PLATES SHALL CONFORM TO SCRRA ENGINEERING STANDARD ES2454.

SUPPLIED. THE MATERIAL FOR A "CROSSOVER COMPLETE" IS IDENTIFIED ON SHEET ES2921-05.

FIELD WELDS, RUNNING RAIL, AND CLOSURE RAIL IDENTIFICATION ON SHEET ES2921-02 MUST ALSO BE

TO CONSTRUCT A COMPLETE TURNOUT, SWITCH TIES (PER LIST ON THIS SHEET) AND INSULATED JOINTS,

THE MATERIAL INCLUDED IN A "TURNOUT COMPLETE" IS EVERYTHING LISTED IN THE BILL OF MATERIALS.

OF THESE STANDARDS MUST CLEARLY SPECIFY SUCH PROPOSED CHANGES.

AND CONSTRUCTION FOR APPROVAL PRIOR TO FABRICATION OF TURNOUT. SHOP DRAWINGS THAT CHANGE DETAILS

MANUFACTURER SHALL SUBMIT TWO COPIES OF SHOP DRAWINGS TO THE SCRRA DIRECTOR OF ENGINEERING

OTHERWISE SPECIFIED.

GAGE PLATES WILL BE FURNISHED INSULATED. SWITCH RODS WILL BE FURNISHED INSULATED UNLESS

WHERE REQUIRED, ALL IDENTIFICATION SYMBOLS TO BE PLAINLY STAMPED.

AREMA "MANUAL AND PORTFOLIO" UNLESS OTHERWISE SPECIFIED.

MATERIALS AND WORKMANSHIP, ALSO ANY CONSTRUCTION DETAILS NOT SHOWN, SHALL BE PER CURRENT

REQUIREMENTS OF THE SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION.

ALL MATERIALS REQUIRED FOR HAND OR MACHINE OPERATED SWITCH OPERATION WILL BE FURNISHED PER

PER ES2504 UNLESS OTHERWISE SPECIFIED.

ALL INSULATED JOINTS ARE TO BE ADHESIVE BONDED PREFABRICATED MITRE CUT INSULATED JOINTS

AREA BETWEEN TIES, A MINIMUM DISTANCE OF 4" FROM EDGE OF NEAREST TIE PLATE.

JOINTS DOES NOT EXCEED 4’-6". SUSPENDED INSULATED JOINTS MUST BE LOCATED IN A CRIB

SO AS TO PROVIDE A SUITABLE SUSPENDED JOINT, PROVIDED THE STAGGER OF INSULATED

IT WILL BE SATISFACTORY TO RELOCATE THE INSULATED JOINT IN THE FIELD UP TO 12"

LOCATION OF INSULATED JOINTS IS DETERMINED BY DRAWING NUMBER ES2921-02.

TURNOUT TO BE FABRICATED FROM 136 LB. HEAD HARDENED RAIL, FROM POINT END TO LAST LONG SWITCH TIE.

-
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ADJACENT CONNECTING RAILS MUST BE TRIMMED IN THE FIELD TO FIT.

FURNISHED LONGER THAN SHOWN IN PARENTHESIS ON LAYOUT. THESE OR THEIR 

TOLERANCE LIMITS. BONDED INSULATED JOINT ASSEMBLIES AND STOCK RAILS ARE

MINIMUM CLEARANCE FROM TIE OR TIE PLATE THE JOINT MAY BE MOVED WITHIN

INSULATED JOINTS WITH TOLERANCES AND FIELD WELDED JOINTS FALL SHORT OF

ADJUSTED (CUT) WITHIN TOLERANCES SHOWN IN BRACKETS [0’-0"]. WHEN 

RAILS FURNISHED FOR THESE LOCATIONS ARE LONGER AND MUST BE FIELD 

TIE AND WELDED JOINT. DIMENSIONS SHOWN IN PARENTHESIS (0’-0") ARE EXACT. 

CRIB AREA BETWEEN TWO TIES  LOCATED 4" MINIMUM FROM EDGE OF NEAREST 

BETWEEN TWO (2) TIES.  FIELD WELDED JOINTS DESIGNATED "FW" SHOULD BE IN 

EDGE OF INSULATED JOINT.  INSULATED JOINT MUST BE INTALLED TO BE CENTERED 

AREA BETWEEN TWO TIES LOCATED 4" MINIMUM FROM EDGE OF NEAREST TIE TO 

WITH (+ OR -). ALL INSULATED JOINTS ARE TO BE PROPERLY SUSPENDED IN CRIB 

DIAGRAMS WITHOUT TOLERANCES, OR IF TOLERANCES ARE PERMISSABLE, 

LOCATIONS OF INSULATED JOINTS ARE SHOWN ON TURNOUT AND CROSSOVER 

EXCEPT GUARD RAILS.

ALL RAIL FURNISHED FOR TURNOUT AND CROSSOVERS SHALL BE "HEAD HARDENED" 

        DRAWING, WITH BOTH ENDS DRILLED PER DETAIL "A".

     (B.) ALL OTHER RAILS SHALL BE 39’-0" OF SHORTER AS SPECIFIED ON THE 

        FIELD.

        TO BE FURNISHED WITH BOTH ENDS LEFT BLANK FOR WELDING IN THE 

     (A.) RAILS LONGER THAN 39’-0" SHALL BE CONTINUOUS WELDED RAIL (CWR), 

FURNISH ALL RAIL SHOWN IN SOLID LINES ON THIS DRAWING:

TO CUT RAIL ENDS TO PROVIDE CORRECT GAPS FOR FIELD WELDS.

PROVIDE GAPS NEEDED TO MAKE FIELD WELDS. IN THE FIELD IT MAY BE NECESSARY 

IN ADDITON TO NOTE 1. NO ALLOWANCE HAS BEEN MADE IN RAIL LENGTHS TO 

AND 14’-3" OF THE LIGHTER RAIL. 

LOCATION "B" THE 21’-3" RAIL SHALL BE REPLACED WITH 7’-0" OF THE HEAVIER RAIL 

REPLACED WITH 8’-0" OF THE HEAVIER RAIL AND 11’-6" OF THE LIGHTER RAIL. AT 

CROSSOVER ON 15’-0" TRACK CENTERS; AT LOCATION "A" THE 19’-6" RAIL SHALL BE 

ASSUMPTION THAT TRACK "H" IS LAID WITH HEAVIER RAIL THAN TRACK "L". 

COMPROMISE JOINTS ARE REQUIRED IN THE CROSSOVER TRACK ARE BASED ON AN 

HEAVIER RAIL SECTION. THE DISCRIPTIONS OF THE CHANGES IN RAIL LAYOUT WHEN 

THE INSULATED JOINTS IN THE CROSSOVER TRACK SHALL ALWAYS BE OF THE 

WHEN COMPROMISE JOINTS ARE TO BE USED TO JOIN DIFFERENT RAIL WEIGHTS, 

COMPROMISE JOINTS ARE REQUIRED BETWEEN THE FROGS IN A CROSSOVER TRACK. 

RAIL LAYOUT SHOWN FOR TURNOUT IS TO BE USED IN ALL CASES, EXCEPT WHERE 

RAIL LENGTH. 

THERMAL ADJUSTMENTS, THICKNESS OF WELDS AND VARIATIONS IN COMPONENT 

INSTALLED IS TO BE FIELD - ADJUSTED TO FIT OVERALL TURNOUT DIMENSIONS, 

STRESS - FREE CONDITION OF 110° F. ACTUAL EXACT LENGTHS OF RAILS TO BE 

RAILS SHOWN. DIMENSIONS OF TURNOUT AND ALL COMPONENTS IS FOR A THERMAL,

MADE FOR EXPANSION GAPS AND FIBRE END POSTS IN COMPUTING LENGTHS OF 

THICKNESS OF FIBRE END POST IN INSULATED JOINTS, NO ALLOWANCE HAS BEEN

POINTS IS GREATER THAN THE NORMAL EXPANSION GAPS AT RAIL JOINTS AND

THE PERMISSIBLE VARIATION IN STANDARD LENGTHS OF RAILS, FROGS AND SWITCH

-
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LIFTLIFT

LIFT

LIFT

P
-
2

1

NOTE:

GRAPHIC SCALE

#10 RIGHT HAND TURNOUT

POINT OF SWITCH (P.S.)

POINT OF INTERSECTION

STANDARD ROLLED STEEL TIE PLATES

STANDARD ROLLED STEEL TIE PLATES

14 @ 19�"

NOT BE INSTALLED.

BLOCK TIE GAGE PLATE PP WILL

AHEAD OF SWITCH POINT, HEAD

IF CONCRETE TIES ARE INSTALLED

CLIPS SEE SHEET 3

GAGE PLATES PP WITH

TIE PLATES

STANDARD ROLLED STEEL

TIE PLATES AT 30 CROSS TIES

STANDARD ROLLED STEEL

W/ CLIPS

SWITCH PLATES

MILLED W/ PLATES

TURNUOT PLATES

FLAT W/ CLIPS

TURNOUT PLATES

25 STANDARD CROSS TIES. 11 NOT SHOWN

STANDARD ROLLED STEEL PANDROL TIE PLATES AT

STANDARD CROSS TIES

AT 11 ADDITIONAL TIES, NOT SHOWN.

STANDARD ROLLED STEEL TIE PLATES

AT 14’-0"

2 DAP TIES

QTY. DESCRIPTION

16’-6" EXTENDED FIELD WELDED TYPE SWITCH POINTS (40’-0" RAIL)

NO. 1 SMJ TYPE SWITCH ROD W/BASKET

VERTICAL SWITCH ROD WITH SMJ CLIPS

GAGE PLATE NO. P-P

GAGE PLATE NO. G-1P

GAGE PLATE NO. G-2P

SLIDE PLATE S-8P

SLIDE PLATE S-9P

BRACE SLIDE PLATE S-5P

BRACE SLIDE PLATE S-7P

BRACE SLIDE PLATE S-4P

HEEL PLATE P-5RH

TURNOUT PLATES P-10 THRU P-21

PLATES P-22 THRU P-29

NO.10 SPRING RAIL FROG - 22’-6"

FROG PLATES No. FP-1 THRU FP-9

FROG PLATES No. FCP-1 THRU FCP-3

FROG GAGE PLATES FG-1P THRU FG-3P

16’-0" U-69 ADJUSTABLE GUARD RAIL W/PLATES

D.I. RAIL HOLD DOWN CLIPS E-3706

D.I. RAIL HOLD DOWN CLIPS E-3707

D.I. RAIL HOLD DOWN CLIPS E-3708

TIE PLATES

BOLTLESS ADJUSTABLE BRACE ASSEMBLY

19’-6" RAIL

23’-6" RAIL

30’-2" RAIL

39’-0" RAIL

BILL OF MATERIAL FOR LATERAL TURNOUT

7

8

11

16

6

2

6

6

9

TOTAL

71

7" x 9"

7" x 9"

7" x 9"

10" x 9"

7" x 9"

7" x 9"

7" x 9"

7" x 9"

7" x 9" 10’-0" 840.00

635.2511’-0"

12’-0"

13’-0"

14’-0"

DAP TIES

14’-0"

15’-0"

16’-0"

17’-0"

4824.75

TOTAL

803.25

504.00

472.50

147.00

441.00

477.75

504.00

PIECES SIZE LENGTH
FEET

BOARD

BILL OF SWITCH TIES

1 EACH

1 EACH

4 EACH

1 EACH

1 EACH

1 EACH

12 PCS.

8 PCS 

276 PCS.

552 PCS.

138 PCS.

2 EACH

2 EACH

5 EACH

2 EACH

1 EACH

1 EACH

1 EACH

1 EACH

1 EACH

2 EACH

2 EACH

2 EACH

2 EACH

4 EACH

4 EACH

6 EACH

1 EACH

1 EACH

3 EACH

1 EACH

1 EACH

1 EACH

1 EACH

1 PAIR

R.H. SAMSON STOCK RAILS (30’-0")

L.H.  SAMSON STOCK RAILS (40’-0")

"PANDROL", OR EQUAL, SCREW SPIKES 15#16" DIA. X 6" NO. 5760

"PANDROL", OR EQUAL, "E"-CLIP TYPE E-2055 (GALVANIZED)

"PANDROL", OR EQUAL, "E"-CLIP TYPE E-2063 (GALVANIZED)

EPOXY BONDED PREFABRICATED MITRE CUT INSULATED JOINT (46’-6")

EPOXY BONDED PREFABRICATED MITRE CUT INSULATED JOINT (30’-4")

-
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54’-7�"

12’-3"30’-1�"12’-3"

1
5
’-

0
"

55’-4� "
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REVISION
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

BILL OF SWITCH TIES

10206.00

TOTALTOTAL

7" x 9"24

336.0010" x 9"4

14’-0"7" x 9"16

13’-0"7" x 9"

12’-0"7" x 9"

10’-0"7" x 9"32

11’-0"7" x 9"

9’-0"7" x 9"24

9
’-

0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

5 @ 20"5 @ 20" 19"

9
’-

0
"

9
’-

0
"

9
’-

0
"

19"

9
’-

0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

"
T
" "V"

"U"

ON MAIN TRACK ON CROSSOVER

"U" "V"

TRACK CENTERS

"T"

CROSSOVER DATA

15’-0"

EACH 1" 0.831’ 0.835’

5 @ 19�"

54’-7�"

� FROG POINT� FROG POINT

LIFT

LIFT

LIFT

LIFT

MAIN TRACKS - TANGENT AND PARALLEL

CROSSOVER - TANGENT BETWEEN FROGS

NOTES:

GAGE PLATE No. P-P

SLIDE PLATE S-8P

BRACE SLIDE PLATE S-5P

BRACE SLIDE PLATE S-7P

SLIDE PLATE S-9P

12 PCS.

BRACE SLIDE PLATE S-4P

No.10 R.B.M. FROG - 22’-6"

D.I. RAIL HOLD DOWN CLIPS E-3706

D.I. RAIL HOLD DOWN CLIPS E-3707

D.I. RAIL HOLD DOWN CLIPS E-3708

FROG GAGE PLATES FG-1P THRU FG-3P

HEEL PLATE P-5RH

FROG PLATES No. FCP-1 THRU FCP-3

912 PCS.

VERTICAL SWITCH ROD WITH SMJ CLIPS

456 PCS.

BILL OF MATERIAL

PLATES P-22 THRU P-29

TURNOUT PLATES P-10 THRU P-21

FROG PLATES No. FP-1 THRU FP-9

GAGE PLATE No. G-1P

NO. 10 CROSSOVER

 2 PAIR

 2 EACH

 2 EACH

 2 EACH

 2 EACH

 2 EACH

 2 EACH

 2 EACH

 2 EACH

 4 EACH

 4 EACH

 4 EACH

 4 EACH

 4 EACH

 4 EACH

 4 EACH

 8 EACH

 8 EACH

 6 EACH

 12 EACH

 10 EACH

CROSSOVER DIAGRAM

1
4
’-

0
"

1
4
’-

0
"

1
4
’-

0
"

1
4
’-

0
"

228 PCS.

1680.00

1176.00

1890.00

1134.00

OF FROG

�"  POINT

OF FROG

�"  POINT

4"

"U" =

"V" =

55’-4�"

DISTANCE BETWEEN �"  FROG PTS.

 2 EACH

 2 EACH 23’-6" RAIL

39’-0" RAIL 6 EACH

TIE PLATES

BOLTLESS ADJUSTABLE BRACE ASSEMBLY

GAGE PLATE No. G-2P 2 EACH

DAP TIES

14’-0"

16’-0" U-69 ADJUSTABLE GUARD RAIL W/PLATES

24 PCS.

NO. 1 SMJ TYPE SWITCH ROD W/BASKET

30’-2" RAIL

2 EACH EPOXY BONDED PREFABRICATED MITRE CUT INSULATED JOINT (46’-6")

2 EACH EPOXY BONDED PREFABRICATED MITRE CUT INSULATED JOINT (40’-9")

2 EACH EPOXY BONDED PREFABRICATED MITRE CUT INSULATED JOINT (30’-4")

16’-6" EXTENDED FIELD WELDED TYPE SWITCH POINTS (40’-0" RAIL)

1 PAIR

1 PAIR

R.H. SAMSON STOCK RAILS (30’-0")

L.H.  SAMSON STOCK RAILS (40’-0")

22

16

14

1270.50

1008.00

955.50

158

7" x 9"6 24’-0" 756.00

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

SIZEPIECES LENGTH
FEET

BOARD

QTY. DESCRIPTION

"PANDROL", OR EQUAL, SCREW SPIKES  15/16 " DIA. X 6" No. 5760

"PANDROL", OR EQUAL, "E"-CLIP TYPE E-2055 (GALVANIZED)

"PANDROL", OR EQUAL, "E"-CLIP TYPE E-2063 (GALVANIZED)

9
’-

0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

14’-10"

3.

2.

1.

SEE SHEET ES2921-03 FOR TURNOUT

SEE SHEET ES2921-04 FOR BLL OF MATERIALS

SEE SHEET ES2921-01 FOR TURNOUT DATA AND NOTES
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

FG-2P

FG-3P

FP-3

P-29
P-28

P-26

FG-1P

P-27

FP-9
FP-8

FP-6
FP-5FP-4

FP-1

FP-7

ROLLED STEEL

ROLLED STEEL

C.I.

5"
THEO. PT.

12’-3"

22’-6"

10’-3"

TOP OF RAIL

8"

10"

INCL.

5"
22"

INCLINE
LEVEL

5"

P-22 P-23 P-24 P-25 FP-2

1�"

�" PT.

20�"

11�"

�" PT.

�"
�"ELEVATION OF WING WHEEL RISER

4"

20�" 19�" 19�" 19�" 19�" 19�" 19�" 19�" 19�" 19�" 19�" 19�" 19�" 19�" 20"

NO. 10 RAILBOUND MANGANESE STEEL FROG

NOTES:

TOE OF FROG HEEL OF FROG

�"  PT. OF FROG

7"

11.

10.

9.

 

8.

 

7.

 

 

6.

5.

 

 

4.

 

 

 

3.

2.

1.

LENGTH OF CASTING.

HEAD FOR THE ENTIRE

TO FIT SLOPE OF RAIL

MANG. MUST BE GROUND

NOTE:

�" DOWN.

OR BEVEL�" BACK,

MUST HAVE �" RADIUS

CASTING / RAIL FIT

DETAIL OF FROG

SCALE: NONE

ANGLE 5°-43’-29"

RAIL ENDS TO BE CUT AT 45 DEGREE ANGLE AT JOINT WITH FROG CASTING.

TOE AND HEEL BLOCKS AND BOLTS PER AREMA. SPECIFICATIONS.

BODY BOLTS TO BE 1�" DIA. H.T.C.S. PER AREMA. SPECIFICATIONS.

TRACK.

FROG PLATES ARE DESIGNED TO BE INSTALLED PERPENDICULAR TO MAIN

CURRENT AREMA. RECOMMENDED PRACTICE.

ANY CONSTRUCTION DETAILS NOT SHOWN SHALL BE IN ACCORDANCE WITH

SPECIFIED.

SPECIFICATIONS FOR "SPECIAL TRACKWORK", EXCEPT AS OTHERWISE

WORKMANSHIP AND MATERIALS SHALL BE PER CURRENT AREMA.

FOR DETAILS OF FROG PLATES SEE ES2921-07.

NUMBER. MARK TO BE STAMPED ON SAME END OF ALL FROG PLATES.

MANUFACTURER, FROG NUMBER, HAND OF TURNOUT, RAIL SECTION AND PLATE

ALL FROG PLATES SHALL BE STAMPED IN �" CHARACTERS TO INDICATE

MODIFIED FOR ARM LENGTHS AND PLATES WITH PANDROL TYPE FASTENERS.

HIGH INTEGRITY CASTING PER CURRENT AREMA. SPECIFICATIONS AND

NUMBERS 621 AND 623 WITH EXPLOSIVE HARDENED MANGANESE

RAILBOUND MANGANESE STEEL FROG PER CURRENT AREMA. PLAN

RAIL USED IN FABRICATION OF FROG TO BE 136 LB. "HIGH STRENGTH".

FROG ANGLE 5°-43’-29".

-
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2"

2"
2"2"

2"

2"

2"

2"

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION
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DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

RAIL
BASE OF

DIM "L"

DIM "B"

8"DIM "A"

14-FP-32-136-RH

1 EA.

1 EA.

Plts REQ’D.

1 EA.

NOTE:

4
6
P
-
1
3
6
-

R
H

14-FP-33-136-RH

FP-1

DIM "L"DIM "B"DIM "A"PLATE

8
"

DIM "A"

8" DIM "B"

DIM "L"

RAIL
BASE OF

DIM "A"

FP-2

FP-3

1 EA.FP-5

FP-6 1 EA.

SEE NOTE "A"

1 EA.FP-4

*

*

*

*

*

*

*

MIN

MIN

SEE NOTE "A"

SEE NOTE "A"

SEE NOTE "A"

SEE NOTE "A"

SEE NOTE "A"

FP-7* SEE NOTE "A" 1 EA.

1 EA.SEE NOTE "A"* FP-9

SEE NOTE "A"* 1 EA.FP-8

MIN

8"

DIMENSION TABLE

2’-6�"

2’-4�"

2’-8"

2’-8"

3’-0"

2’-4�"

2’-6�"

4
�

"
1
�

"
1
�

"

SEE NOTE 3.

BEVEL GROOVE WELD.

�
"

�
"

2
�

"

2
�

"

4
�

"
1
�

"
1
�

"

(4) HOLES

1" DIA.

2172-1 (TYP.)

PANDROL SHOULDER

OF TURNOUT

OF RAIL AND HAND

PLATE NO., WEIGHT

PROPER T.O. NO.,

STAMP PLATE WITH

�" x 8" x DIM "L" - FLAT - W/PANDROL CLIPS

�" x 8" x DIM "L" - FLAT - W/PANDROL CLIPS

NOTE:

OF TURNOUT

OF RAIL AND HAND

PLATE NO., WEIGHT

PROPER T.O. NO.,

STAMP PLATE WITH

4
�

"
1
�

"
1
�

"

(4) HOLES

1" DIA.

8
"

4
�

"
1
�

"
1
�

"

SEE NOTE 3.

BEVEL GROOVE WELD.

2
�

"

2
�

"

MIN

8"DIM "B"

DIM "L"

MIN
8"

�
"

�
"

2172-1 (TYP.)

PANDROL SHOULDER

8
"

4
�

"
1
�

"
1
�

"
�

"

NOTE:

OF TURNOUT

OF RAIL AND HAND

PLATE NO., WEIGHT

PROPER T.O. NO.,

STAMP PLATE WITH

SEE NOTE 3.

BEVEL GROOVE WELD.

2172-1 (TYP.)

PANDROL SHOULDER

2
�

"

(4) HOLES

1" DIA.

2
�

"

�" x 8" x DIM "L" - FLAT - W/PANDROL CLIPS

4
�

"
1
�

"
1
�

"

�
"

4
6
P
-
1
3
6
-

R
H

RAIL
BASE OF

DIM "A"

�" x 8" x DIM "L" - FLAT - W/PANDROL CLIPS

NOTE:

OF TURNOUT

OF RAIL AND HAND

PLATE NO., WEIGHT

PROPER T.O. NO.,

STAMP PLATE WITH

4
�

"
1
�

"
1
�

"

(4) HOLES

1" DIA.

8
"

4
�

"
1
�

"
1
�

"

SEE NOTE 3.

BEVEL GROOVE WELD.

2
�

"

2
�

"

MIN

8"DIM "B"

DIM "L"

MIN

8"

�
"

�
"

2172-1 (TYP.)

PANDROL SHOULDER

8"

MIN.

TO INSURE LOCATION OF PANDROL SHOULDERS

PROPERLY SPACED AND MARKED OFF FROM UNDER FROG

PLATES FP-1 THRU FP-9 ARE TO BE LAYED OUT AND

RAIL

BASE OF

NOTE:

FROG PLATE - FP-1 FROG PLATE - FP-4

FROG PLATE - FP-2 & FP-3 FROG PLATE - FP-5 THRU FP-9

NOTE "A"

NOTE "B"

SEE NOTE 6 ON SHEET 4

PAINT MARK ARROW

SEE NOTE 6 ON SHEET 4

PAINT MARK ARROW

SEE NOTE 6 ON SHEET 4

PAINT MARK ARROW

SEE NOTE 6 ON SHEET 4

PAINT MARK ARROW

2’-9�"

2’-10"

1. FOR FROG DETAILS AND NOTES SEE SHEET 8.

SHOULDERS IN PLACE.

VERIFIED USING FINISHED FROG AS A TEMPLATE BEFORE WELDING

*NOTES: DIMENSIONS FOR LOCATION OF PRESSED STEEL SHOULDERS TO BE

DETAILS AND INSTALLATION PROCEDURES SEE DWG. NO. 2921-16

TO BE WELDED TO FROG GAGE PLATES. FOR MANUFACTURERING

SPECIAL FROG PLATES FP-1, FP-4 AND FP-7 ARE DESIGNED

-
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2
5
°

�" BRACES

16’-0" LONG

(1) GUARD BAR UIC 33 (U69)

2172-5

PANDROL SHOULDER

2172-5

PANDROL SHOULDER

SECURITY LOCKNUT

WITH �" THICK FLAT WASHER AND

(10) GRADE 8 BOLTS - �" x 3�" LG.

2172-1 & 2172-5 (1) EA. REQ’D.

PANDROL SHOULDERS

BRACE WELDMENT AND

(10) GUARD RAIL PLATES WITH

5�"

3
�

"

1
�

"

1’-1" 1’-6�" 1’-9"

6"

7’-0"

6"

3
"

1
’-

5
�

"

1
’-

1
�

"

4
�

"

�" BACKER PLATE

(10) �" THICK

(20) �" THICK

(10) �" THICK

(40) ADJUSTMENT SHIMS

SEE DETAIL 1
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TYP.

(5) HOLES

1" DIA.

PANDROL SHOULDER

8"

3"

2
"

WEB SIDE

TOP

GUARD FACE SIDE

OF ALL MACHINED SURFACES

BREAK SHARP CORNERS

REF.

1st CUT 2nd CUT

12"

STRAIGHT GUARD FACE 9’-5"

STENCIL "LIFT" POINTS AS SHOWN WITH WHITE MARKER ON TOP OF BAR.

FROM THIS END

LAYOUT & DRILL

12"

OF BAR

"A"

"X"

"A"

"B"

"B"

AT TOP

No.1 No.1

LIFT

No.1 No.1

BASE OF RAIL
C/L PLT.

14° 14°

12"

LIFT

No.1 No.1 No.1

"B"

"B"

No.1No.1 No.1

10 TIE GUARD RAIL 16’-0" LONG

OF BAR

"A"

"A"

AT TOP

8�" 19�" 19�" 19�" 19�" 19�" 8�"19�" 19�" 19�" 19�"

4�"
2
�

"

1
�

"

2’-3�"

FLARE 3’-3�"

1
�

"

FLARE 3’-3�"

2’-3�"

2
�

"

4�"

"X"  8�"x 2’-3�"x 3’-11�"x 5’-6�"x 7’-2�"x 8’-9�"x 10’-5�"x 12’-0�"x 13’-8�"x 15’-3�"

HOLES 1" DIA. - 1�" A.B.

1�"

�"

3�"

2�"

�
"

1�"

3�"

�
"

2�" 2�"

3’-3�"

2’-3�"

3�" �" 2�" 1�"

1�"

AT �" BELOWAT �" BELOWAT �" BELOW

AT �" BELOW

NOTES:

3"

DETAIL 1 SECTION A - A SECTION B - B

FLARE DETAIL

TYPICAL PLATE PUNCHING DETAIL

ASSEMBLED 16’-0" GUARD RAIL

COLLECTIVE DRILLING FROM END OF GUARD BAR MARKED "X" SCALE:  1�" = 1’-0"

SCALE:  NONE SCALE:  NONE

SCALE:  NONESCALE:  NONESCALE:  3" = 1’-0"

5.

 

4.

 

3.

 

2.

 

1.

RAIL SEAT

CANT 1:40
�" DEEP�" DEEP

TYPICAL PLATE DETAIL

136RE

WELDING PER ANSI #AWS D1.1-92 OR LATEST REVISION.

FOR SPECIAL TRACKWORK.

WORKMANSHIP AND TOLERANCES PER AREMA. SPECIFICATIONS

EXCEPT BOLT TO GRADE 8 AND NUT TO BE SECURITY LOCKNUT.

GUARD RAIL BOLT AND NUT PER AREMA SPECIFICATION M11.

SPECIFICATION M7.

BASE PLATE, BRACKET AND SHIMS MILD STEEL PER AREMA.

(GUARD FACE BRINELL 319 MIN.)

GUARD RAIL SECTION UIC 33; (U69) UIC 860.0 GRADE 90A

-
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GUARD RAIL DETAILS

NO. 10 136 LB. R.H. RBM FROG 



1’-8"1’-9"1’-9"1’-9"1’-8�"1’-8�"1’-8"1’-8"1’-8"1’-8"
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�
"

1:4

1:4

8" R. AND 20" R.

78°

FACE OF WEB

1:4

Stock railSwitch Point

Headlock

Heel Spacer Block�"

7"

1"5"1"

TOP

RACOR

136RE

P-1889

7’-0"

5"11"

RAIL IN 3’-6"

STOP

13"

SIDE PLANING OF RAIL HEAD 7’-3�"

2�"

LEVEL 25’-9"

23’-6"

12"

HEEL END OF SWITCH POINT RAIL (SEE NOTE 10)

HEEL OF SW. PT.

6"

BOUTET FIELD WELD

16’-6"

SIDE VIEW OF SWITCH POINT

28’-6"
3’-4"14"

5"

RISER
NO NO

RISER
NO

RISER

4"

FIRST TOP PLANING �" IN 7’-0" RISE �" IN 3’-9"�" ABOVE STOCK

10�"10�"10�"11�" 11"11"11�"11�"11�"5"5"5"5"5"1�"

1�" RAD.

11 -�" DIA. HOLES

�" DIA. HOLES

2�" 3�"

3�"

3�"

4�"4�"

1�" DIA. HOLES

MFR. IDENTIFICATION TAG FASTEN HERE (SEE NOTE 2)

1�" DIA. HOLES

3�"

9�"

BEND SWITCH POINT 1�" IN 7’-3�"

TRANSIT CLIP

�" RIVETS SEE NOTE 12
3�" 6 �" HEEL SPREAD

6
�

"
-
�

"

+
�

"

�
"

3
�

"

STOCK RAIL

GAGE LINE OF

�"

�"�"

18°-25’ (1 IN 3)

2
�

"
-
 
0
 
"

+
�

"�
"

(MIN.)

�" RAD.

1�"

BAR

�" REINF.

3�"

1�"
1�"

- �"

+ �"

SCALE: NONE

�"
- �"

+ 0"

1�" 4�" 4�" 1�"

SPACER BLOCK

1�"1�"

1
�

"

3
�

"

�" R.
1�" DIA.

�" R.

1
�

"

2
4
�

"
 
R
.

�" R.

�" R.

�
"
 

M
A

X
.

5
�

"
 
a
t
 
3
�

"
 
a
b
o
v
e
 
b
a
s
e
 
o
f
 
B

L
.

5
�

"
 
a
t
 
t
o
p
 
c
o
n
t
a
c
t

5
�

"
 
a
t
 
b
o
t
t
o

m
 

c
o
n
t
a
c
t

2�"

3
�

"

�" DIA. 1
�

"

AND�" COTTER

SPRING WASHER, A.N.S. HEAVY HEX NUT

MACHINE BOLT 1�" x 4�" DRILLED 4�",

3
�

"

MADE FROM 40’-0" LONG RAIL

SECTION AT HEEL END OF 16’-6" SWITCH POINT

TOP VIEW OF SWITCH POINT NOTES:

HEEL BLOCK DETAIL

STOP

END VIEW OF POINT

SCALE: NONE

SCALE: NONE

SCALE: NONE

SCALE:�" = 1’-0"

12.

11.

 

10.

 

 

 

9.

 

 

 

8.

7.

 

 

 

 

6.

 

 

5.

4.

3.

 

2.

1.

�" R.

AND COLLAR PART NO. L3-2-R-24G.

AND FOR �" STOP BOLTS USE HUCK FASTENERS, BOLT PART NO. C-50-LR-BR2424

BOLT PART NO. C-50-LR-BR2416 AND COLLAR PART NO. L3-2-R-24G FOR �" RIVETS,

AND �" STOP BOLTS, MANUFACTURER CAN SUBSTITUTE �" HUCK FASTENERS,

UNLESS SWITCH POINT ORDER SPECIFICALLY CALLS FOR USE OF �" RIVETS

NON - INTERLOCKED AND INTERLOCKED SWITCH POINTS ARE MADE THE SAME.

PERIPHERY BY SLIGHTLY GRINDING. ALSO, "DO NOT" END HARDEN RAIL END.

AT HEEL END OF SWITCH POINT RAIL, BREAK SHARP CORNER AROUND THE ENTIRE

OF RAIL AT HEEL SPACER BLOCK IN LOCATION SHOWN.

THUS: 16’-6" (40’-0") NO. 10. TAG TO BE FASTENED TO SWITCH POINT, ON GAGE SIDE

THE ACTUAL LENGTH OF SWITCH POINT RAIL AND (3) THE TURNOUT NUMBER. MARK TAG

METAL IDENTIFICATION TAG SHOWING (1) DESIGN LENGTH OF SWITCH, (2) IN PARENTHESIS,

FULL HEAD CONTOUR.

RAIL AND SHALL RUN OUT AT THE END OF TOP PLANING, WHERE THE SWITCH POINT HAS

FROM THE POINT OF SWITCH AND SHALL BE SHAPED TO THE CONTOUR OF A NEW 136-LB.

THE CONTOUR PLANING SHALL BE ON THE GAGE SIDE BEGINNING AT A DISTANCE OF 36"

SWITCH POINTS FOR TURNOUT SIDE MAY BE ORDERED WITH MANGANESE STEEL TIP.

PEENING.

BRAND ON RAIL AT EDGE OF BOLT HOLE TO BE CAREFULLY REMOVED BY GRINDING BEFORE

SWITCH POINT RAIL, USING AIR HAMMER WITH SUITABLE HEAD AND FINISHING WITH DRIFT PIN.

BOLT HOLES AS INDICATED AT THE HEEL OF SWITCH POINT AND AT THE HEEL END OF THE

IN ORDER TO ELIMINATE STRESS RAISERS, MANUFACTURER SHALL PEEN THE EDGES OF THE

SPECIFIED ON THIS PLAN.

PER CURRENT AREMA. "TRACKWORK PLANS AND SPECIFICATIONS", UNLESS OTHERWISE

MATERIALS AND WORKMANSHIP, ALSO ANY CONSTRUCTION DETAILS NOT SHOWN, SHALL BE

SIDE PLANING FIGURED ON GAGE LINE �" BELOW TOP OF RAIL.

RIGHT HAND TURNOUT SHOWN, MAKE OPPOSITE HAND FOR LEFT HAND SWITCH POINTS.

MANUFACTURER AND WHEN MADE, TO BE FASTENED TO SWITCH POINT AT LOCATION SHOWN.

METAL IDENTIFICATION TAG SHOWING HAND OF SWITCH POINT, WEIGHT OF RAIL, HS,

SWITCH POINTS TO BE MADE FROM HIGH STRENGTH RAIL, PAINT MARKED ORANGE.

C

C

C

C

C

C

C

-
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AS NOTED

8 OF 15

ES2921-08

NO. 10 SPLIT SWITCH POINT DETAILS

�" IN 12"

SECOND TOP PLANING

THESE FOUR BOLT HOLES

PEENING NOTE 6 APPLIES TO

INSTALLATION OF SWITCH POINT LOCK

BOLT HOLE, LEAVE BLANK FOR

�" x 1�"  COTTER (A.N.S. HEAVY SQ. NUTS)

LUG BOLTS 1" x 5" LG., 4�" TO    COTTER, WITH 2 NUTS. �" SPRING WASHER AND

1�" x 1�" COTTER (A.N.S. HEAVY HEX NUTS)

TRANSIT CLIP BOLTS: 1" x 1�" LG., 3�" TO   COTTER, WITH �" SPRING WASHER AND

�" x 1�" COTTER (A.N.S. HEAVY SQ. NUTS), (SEE NOTE 12)

STOP BOLTS �" x 3�" LG., 3�" TO    COTTER, WITH 1�" SPRING WASHER AND

SWITCH ANGLE 1°-44’-11"

END OF BOTTOM PLANING.

A.N.S. HEAVY HEX NUTS ON STOCK RAIL SIDE AND �" COTTERS.

MACHINE BOLTS, FITTED WITH HEAD LOCKS,�" THICK SPRING WASHERS.

TWO BOLT HEEL SPACER BLOCK WITH 1�" x 4�", DRILLED 4�" H.T.C.S.

FASTENED HERE (SEE NOTE 9)

SWITCH POINT IDENTIFICATION TAG

ON GAGE SIDE ONLY

�" x 14’-6" LG. REINFORCING BAR

ROUND TO 1�" RAD. AND GRIND TO SHARP EDGE. REMOVE ALL BURRS.

�" POINT CHAMFERED TO�" IN 2’-0" AT�" BELOW TOP OF STOCK RAIL, CHAMFER ANGLE 78°00’,

RISER

�"

RISER

�"

RISER

�"

RISER

�"

RISER

�"

RISER

�"

RISER

�"

RISER

�"

(TYP. U.N.O.)

1�" DIA. HOLES
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Sw. Length BEND ANGLE

16’-6" 1°-44’-11" or 1" in 2’-9"

18°-25’ 1 IN 3

   

HEEL OF SWITCH POINT

HEEL OF SWITCH POINT

HEEL OF SWITCH POINT

  

  

HEEL OF SWITCH POINT

"B"

"B"

6"

"B"

6"

"B"

  

6"

  

"A"

"A"

   

"A"

"A"

6"

"A"

"A"

  

  

"A"

"A"

PLANE OFF

       

  

"D"

"D"

"D"

"D"

�
"

"C"

"V"

"C"

"C"

"V"

V (Vertex Dist.)

10

10

No.

T.O.Sw. Pt.
FOR REPLACE. ORDERS ONLYFOR FIRST (NEW) INSTALL.

40’-0"10’-0"16’-6"

40’-0"10’-0"16’-6"

LENGTH DC

BSTOCK 

RAIL

STR.

BENT

9’-6"

9’-6"

C D

52’-0"

52’-0"

SEE NO. 10

END DRILL. END DRILL.

SEE NO. 10

NONE

HEEL END 

ONLY ONLY

HEEL END 

NONE10’-0"

10’-0"

OF POINT OF SWITCH

INDICATE LOCATION

OF RAIL HEAD TO

PAINT MARK ON TOP

(      )"C"

(      )
HAND STRAIGHT

HEEL END OF LEFT

RAIL

BENT STOCK

RIGHT HAND

HEEL END OF

(      )

RAIL

BENT STOCK

LEFT HAND

HEEL END OF

STOCK RAIL

STRAIGHT

RIGHT HAND

HEEL END OF

(      )

OF POINT OF SWITCH

INDICATE LOCATION

OF RAIL HEAD TO

PAINT MARK ON TOP

    10�"

SECTION "A-A"

NOTES:

STOCK RAILS SHOWN ARE FOR "LEFT HAND TURNOUT"

STOCK RAILS SHOWN ARE FOR "RIGHT HAND TURNOUT"

LENGTHS B, C, & D FOR 136 LB. RAIL

SEE NOTE 5

BEND ANGLE

SEE NOTE 5

BEND ANGLE

3.

 

2.

 

1.

4.

TABLE BELOW

LENGTH "D" FOR NEW SAMSON SWITCH INSTALLATIONS OR REPLACEMENT ORDERS SEE

FOR STOCK RAIL UNDERCUT LENGTH "B", PER SECTION "A-A", LENGTH "C" AND

PER CURRENT AREMA PLAN NO. 1005.

UNDERCUT STOCK RAILS TO BE MADE OF HIGH STRENGTH RAIL WITH ENDS BEVELED

FOR CORRECT ORDERING OF REPLACEMENT STOCK RAILS.

INFORMATION OR DIMENSIONS NOTED THUS, (     ) TO BE FURNISHED BY FIELD FORCES

BEND ANGLE IN BENT STOCK RAIL TO BE AS FOLLOWS: 

-
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UNDERCUT STOCK RAILS

NO. 10 STRAIGHT OR CURVED
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1-11-30

L-5080

L
-
2

9
1
0

PART NUMBER MATERIAL SPECIF. DESCRIPTION DETAIL REMARKSQTY.

FURNISH WITH EACH CLIP ASSEMBLY:
16-GAGE STEEL THIMBLE

6’-9"

WROT WASHER BP-10003-BM

SPRING WASHER & NUT REMOVED FOR CLARITY

1 " DIA. HOLES IN RODS

4�"

THROW AT POINT

FOR 39’ SWITCHES ONLY

3’-4�"

�
"

(SHOWN FOR MACHINE ON RIGHT) SEE NOTE 2

+
-

1"

2�
" 

R.

1�
" 

R.

B.S. WHITWORTH 6 THREADS

1
"

6°

1"R.

1"

2"

1" 1"

T-6

TOWARD POINT

OF SWITCH

SWITCH

TOWARD HEEL OF

1"

2
"

7
"

5
"

1
"

1
"

1"R.

+ -

+ -

.0
2
3
0
"

R
.

.0
2
6
7
"

.0
2
6
7
"

.1
0
6
7
"

.1
6
0
1
"

.16667"

Pitch

BILL OF MATERIAL FOR 1 TYPE "SMJ" SWITCH ROD ASSEMBLY

MATERIAL FOR CLIP ASSEMBLIES

All 2 SMJ-1 S.A.E.1020-For.Stl. Bearing Clip MACHINED PER DETAIL

4 H.T.C.S. Web Bolt SEE NOTE

2 DD-2 Malleable Iron Bearing PAT. N0. L-2910, MACHINED PER DETAIL

2 HE-1 Malleable Iron Bearing PAT. NO. L-2915, MACHINED PER DETAIL

2 B-1 S.A.E.1045-For.Stl. Offset Bearing Cap

2 B-6 S.A.E.1045-For.Stl. Offset Bearing Cap

2 B-6 S.A.E.1045-For.Stl. Offset Bearing Cap

4 T-9 S.A.E.1020 Shim Retainer

12 T-6 Stainless Steel Adjustment Shim

4 BP-10003-BM Wrot Iron Wrot Washer

4 H.T.C.S. Rod Bolt

4 Steel Spg. Lox Washer For 1" Rod Bolts

4 Steel Cotter

2 Steel Grease Fitting PRESSURE - FOR BEARING CLIP

2 L-5080 Malleable Iron Headlock FOR ROD BOLTS

2 16-Gage Steel Thimble

2 16-Gage Steel Thimble

All

All

All

All

All

All

All

All

All

Material for Vertical Rod

C-1

B-11

AP-34

ST-684

1

2

1

2

4

1

4

All

All

All

All

All

All

All

All 4

Malleable Iron

Malleable Iron

AAR-Sig.Sec.13-52

AAR-Sig.Sec.13-52

AAR-Sig.Sec.13-52

H.R. Mild Steel

Low Carbon Steel

Cone Adj. Nut

Switch Adjuster

Channel

Bushing

Angle

Splice Plate

Collar

1

1
Vertical Rod

Vertical Rod

Conn.& Insul.Bolt

Use one-ST-708-1

Use one-ST-708-1

Use one-ST-708-2

Use one-ST-708-2

HUCK FASTENER NO. LC-2R24

FOR 1�" THROW RODS

26’

39’

26’

39’

26’

26’

39’

16’-6"

39’

-+

15�"

16�" (4’-0 �"  ROD NO.1) 16�"

15�"

1�"

1
�

"

…" DIA.

1�"

1
�

"

…" DIA.

FIG. 3, REF. C.

WITH COLLAR PART NO. LC-2R24 PER SIG. DEPT. DWG. 0-1065

2 - CONE ADJ. NUTS AND 4-HUCK BOLTS NO. H.L.C. 50LR-BR24-36,

SWITCH ADJUSTER, AAR-SIG. SECT. DWG.1274A COMPLETE WITH

9�"

2�"3�" 2�"

8�"

AND 2 - ADJ. SHIMS - T-6

SHIM RETAINER - T-9

ADJUSTABLE BEARING CLIP - SMJ-1

1�" DIA. HOLES IN RODS

SPLICE PLATE - ST-684

FIBRE ANGLE - AP-34

ALL 26’ SWITCHES

PLUS ADJUSTMENT FOR

8�"

SQ. HD. WITH SAME FITTINGS FOR 39’ SWS.

H.T.C.S. BOLTS 1" x 6�", DR. 6",�" THIN

FOR TWO (2) 26’ SWITCHES OR TWO (2)

�" SPRING LOX WASHER AND�" x 1�" COTTER

4�" THIN SQ. HD., SLOTTED HEX. NUT,

TWO (2) WEB BOLTS, H.T.C.S. 1"x 5�" ,DR.

�
"

SEE NOTE 5

STAMPING

3’-4�" �"

12�" 12�"

FOR 39’ SWITCHES ONLY

12�" 3�"12�"3�"8�" ADJUSTABLE

2�"

1"

2�"

2
�

"

2�"

�
"
 

M
IN
.

�
"
 

M
A

X
.

�
"

�
"

2
�

"

2
�

"

MIN.

2�"

1
�

"

12�" �"

COUNTERBORED

�" P.T.F.�" DEEP MINIMUM,

�" DIA.�" DEEP

1
�

" 1
�

"

COLD COINED TEATH

PER IN., 40 THREADS, 6�" LONG

FITTING

PRESSURE GREASE

�" DIA.

2�"2"+
-
 "

1�"

WITH SERRATIONS

BE PARALLEL

THIS FACE MUST

3
�

"
1
�

"
2
�

"

1
�

"
�

"

�"5�" 3�" 1�"

7�"

2
�

"

2�" 2�"

1�"

1
�

"
1
�

"

1
�

"

+
�

"

-
 

"

�
" 

R.

�" R.
�"R. 

5�" �"

3�" 1"

2
�

"

1�" DIA.

�"

1
�

"
�

"
�

"

�
"

�" R.

1�"

TO ROD

MUST BE 90°

THIS SURFACE

2
�

"

�
"

�
" 2
�

"

1�" DIA.

�"

�"

3
�

"
�

"

1
�

"

�
"

�
"

�
"

3
�

"

1�"

�"

STAMPED - DD - 2

1
�

"

�"

1
�

"

�
"

�"

�" R.

2
�

"

�
"

�
"

1�"

�" �"

�"�"

STAMPED-T-9
�" R.

�" R.

(4’-2�" ROD NO.5)(4’-3�" ROD NO.6)(Adjustable  1�" )

(4’-1�" ROD NO.2)(4’-1�" ROD NO.3)(4’-2�" ROD NO.4)

9�"

2�" 2�"3�" BEARING HE-1 FOR 39’ SWITCH

BEARING DD-2 FOR 26’ SWITCHES

B-1 OR B-6, SEE NOTE 1.

OFFSET BEARING CAP

L-5080

HEADLOCK

COTTER. (FURNISHED WITH CLIP)

SLOTTED HEX. NUT &�" x 1�"

DR. 3�" WITH SPG. LOX. WASH.

ROD BOLTS - H.T.C.S. 1" x 4�"

FIBRE CHANNEL - C-1

FIBRE BUSHING - B-11

1
�

"
3
�

"
FOR 39’ SWITCHES

MINUS ADJUSTMENT

ADJUSTABLE BEARING CLIP - SMJ-1

ST-708-1 FOR 26’ SWITCHES

ST-708-2 FOR 39’ SWITCHES

NO. 1 SWITCH ROD ASSEMBLY

ENLARGED PROFILE OF SERRATIONS

HEADLOCK L-5080

ADJUSTABLE BEARING CLIP - SMJ - 1

WROT WASHER - BP - 10003 - BM

ADJUSTABLE SHIM - T - 6

SHIM RETAINER - T - 9

BEARING - DD - 2

45°

SCALE: 3" = 1’-0"

.0
2
3
0
"

R
.

SCALE: NONE

SCALE: 6" = 1’-0"

- 0"

+�"

SCALE: 6" = 1’-0" SCALE: FULL

SCALE: FULL

SCALE: FULL

�" x 1�" x 2�"

�" x 2" x 1�"

1�" I.D. x 2" O.D.x�" THICK

1"x4�" DR.3�" REG.SQ.HD.SLOTTED HEX NUT

�" x 1�" FOR ROD BOLTS

1�" LONG - FOR SHIPPING

2�" LONG - FOR SHIPPING

HEAT TREATED - BRINELL -.225 to .250

HEAT TREATED - BRINELL -.225 to .250

HEAT TREATED - BRINELL -.225 to .250

�" x 1" x 10" HARD FIBRE - PARAFIN COATED

1" O.D. HARD FIBRE - PARAFIN COATED

�" x 2�" x 9�" FOR INSULATION

�" x 2�" x 4�" HARD FIBRE - PARAFIN COATED

HIGH FASTENER NO. HLC-50LR- BR24-36High Strength Steel

TWIST, MACHINE AND DRILL END HOLE

TWIST, MACHINE AND DRILL END HOLE

NOTES:

SWITCH

OF

LENGTH

136 LB. RE RAIL SECTIONS.

1-11-30 FOR USE ON 11’-0" TO 30’-0" SWITCHES, 115 LB., 119 LB., 131 LB., 132 LB. AND

1-39 FOR USE ON 39’-0" SWITCHES, 132 LB. AND 136 LB. RE RAIL SECTIONS.

CAN BE USED UPON. IDENTIFICATIOIN MARKING WILL BE AS FOLLOWS:

VERTICAL SWITCH ROD SHALL BE PLAINLY STAMPED TO INDICATE SWITCH THAT ROD ASSEMBLY 

SPECIAL TRACKWORK UNLESS OTHERWISE SPECIFIED.

MATERIALS AND WORKMANSHIP SHALL MEET CURRENT AREMA. SPECIFICATIONS FOR

WEB BOLT NUTS.

THE STOREKEEPER OR FIELD FORCES, TO BRING COTTER WITHIN THE LIMITS OF SLOT IN 

�" THICK SPRING WASHER SHOULD BE REPLACED WITH A �" THICK SPRING WASHER BY

IN TOP VIEW OF ROD ASSEMBLY. WHEN ROD IS USED ON 11’-0" AND 16’-6" SWITCHES THE

TWO WEB BOLTS SHALL BE FURNISHED WITH EACH CLIP ASSEMBLY AS CALLED FOR BY NOTE

(RIGHT OF LEFT) SHOULD ALSO BE SPECIFIED.

LENGTH OF SWITCH. ON INTERLOCKED SWITCHES WITH AUXILIARY THROW ROD, MACHINE SIDE

SHOWN IN BILL OF MATERIAL. REQUISITIONS AND ORDERS SHALL SPECIFY RAIL SECTION AND

WHEN COMPLETED RODS ARE ORDERED THEY SHALL BE ASSEMBLED AND INCLUDE ALL PARTS

WHEN AN INDIVIDUAL PART IS REQUIRED IT SHALL BE ORDERED BY PART NUMBER.

ALL PARTS SHOWN IN BILL OF MATERIAL SHALL BE FURNISHED WITH THESE CLIP ASSEMBLIES.

IS WANTED, REQUISITIONS AND ORDERS SHALL SPECIFY, RAIL SECTION AND LENGTH OF SWITCH.

MAY BE REQUISITIONED AND ORDERED SEPARATELY. WHEN A BEARING CLIP ASSEMBLY ONLY

WHILE THIS PLAN SHOWS BEARING CLIPS ASSEMBLED TO SWITCH ROD, THIS CLIP ASSEMBLY

5.

 

4.

 

 

 

 

3.

 

 

 

2.

 

 

 

 

1.

ADJUSTABLE

8�" 

-

2921

XXXXREVISIONXX-XX-XXX

A. CARLOS

AS NOTED

10 OF 15

ES2921-10

NO. 10 SWITCH ROD DETAILS



1
�

"
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�

"

9�"

1" 2�" 2�" 2�" 1"

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

SWITCH ADJUSTER

SPLICE PLATE-ST-684

FIBRE CHANNEL-C-1

FIBRE ANGLE-AP-34

OFFSET BEARING CAP-B-1

BEARING-HE-1

ELEVATION OF "SMJ"CLIP ASSEMBLY FOR 39’ SWITCHES

FIBRE BUSHING-B-11

OFFSET BEARING CAP-B-6

L
-
2
9
1
5

BEARING-HE-1

WROT WASHER-BP-10003-BM

OFFSET BEARING CAP-B-6

ADJUSTABLE BEARING CLIP-SMJ-1

SHARP CORNER

S
H

A
R

P
 

C
O

R
N

E
R

(DRAWN FOR 136 LB. RAIL) SPRING WASHER AND NUT REMOVED

2"

1�" DIA.

TOP

BOTTOM

2
"

1"-R.

7"

5"1" 1"

1
"

�"

10"

�"

3
"

1�"�"

2
�

"
�

"

�
"

3
�

"
1
�

"
1
�

"

OF HOLE

2 - ADJUSTMENT SHIMS-T-6

SHIM RETAINER-T-9 AND

9�"

2�" 2�" 2�"

2�"

1�" 2�" 2�" 2�" 1�"

1
¤

"

�
"

2
�

"
�

"

�" �"

1�" DIA. HOLES

�" DIA. HOLES

1�"

‚
"

2
�

"
�

"
�

"

1�"

1�"1�" 2�"

4�" �"

2
�

"

5�"

1 " DIA.

7
"

5
"

1
"

1
"

1"R.

+ -

+ -

�"+

-0"

1�"

TO ROD

MUST BE 90°

THIS SURFACE

2
�

"

�
"

�
"

2
�

"

�"

�"

3
�

"
�

"

1
�

"

�
"

�
"

�
"

3
�

"

1�"

�"

STAMPED -HE-1

3�" 3�"

�
"

�"

�"

DIMUNITION TO NOTHING

�" RADII AT CENTER,

�
"

�
" 

R
.

�
"

�
"

�
"

1"-R.

-+
1
�

"
 
 
 

"
-+

�
"
 
 
 

"

1�" DIA.

TOP

BOTTOM

2
"

1"-R.

7"

5"1" 1"

3�" 3�"

�
"

�"

�"

DIMUNITION TO NOTHING

�" RADII AT CENTER,

�
"

�
" 

R
.

�
"

�
"

�
"

1"-R.

-+
-+

1
"
 
 
 

"
1
"
 
 
 

"

STAMPED-B-6

�" R.

- 0"

+ �"

- 0"

+ �"

�" R.

- 0"

+  "

1 �" DIA.

C

4
«

"

-
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8
"

9�"9�" 1�"

4
�

"

6’-4�"

1
"

4
"

3"1�"

TO GAGE PLATE

FIELD WELDED

4
�

"
1
�

"
1
�

"

1" x 2�" x 7"

1
"

1" x 5�" x 7"

2
�

"
2
�

"
2
�

"

2�"2�"8"8"

(2) REQUIRED

�" DIA.

(2) REQUIRED

1�" DIA.

9" 2’-9"

6
�

"

14’-0"

1
0
"

3
�

"

9
"

- - 1’-5" 1’-3�"

5�"

4
"

4�"

AND ON BOTH SIDES TO 4�" LONG

�" x �" CHAMFER AT END OF PLATE

2 PLACES

.37" DEEP AT BOTTOM,

2�" DIAMETER C-BORE

.81" x 1.19" SQUARE SLOT

�" DIA. HOLE

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

NOTE:

LATCH & GAUGE PLATE

DRILLED IN BOTH

1�" DIA. HOLES

NOTE:   �" DIA. &

MACHINE

SWITCHTRACK

(2 PCS. REQ’D. AS SHOWN)

(2 PCS. REQ’D. AS SHOWN)

TIES SHALL BE MADE OF DOUGLAS FIR OR GUM AND TREATED AFTER FRAMING.

EXTENSION PLATE

TOP VIEW

SIDE VIEW

DAP TIE

WITH FINISHED MOUNTING LUGS.

US&S M23-A SWITCH MACHINE MUST BE FURNISHED

MANUFACTURER TO CALCULATE AND PROVIDE ON DETAILED DRAWING.

C C

C

C
H

O
L

E

HOLE

WELD ON THREE SIDES

WELDED STOPS

SEE SHEET 15 FOR NOTES.

-

2921

XXXXREVISIONXX-XX-XXX

A. CARLOS

" = 1’-0"2
11

12 OF 15

ES2921-12
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"
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2172-1

SHOULDER

2172-5

SHOULDER
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"
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"
1
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"

1
�

"
4
�

"
1
�

"

1
�

"
4
�

"
1
�

"

8" 6�" 6�"�"

8" 6�" 6�"

�"

1
"

1
"

1�" 1�"

(4 HOLES)

1" DIA.
(4 HOLES)

1" DIA.
(4 HOLES)

1" DIA.

SEE NOTE 6

PAINT MARK ARROWON PLATE S-7P

OMIT SLOTTED HOLES

2’-2"

11�"6�"

8
"

1’-0�"5�"

6�"

2"2"

�"

2’-4�"

11�" 10�"

6�"

5� "

1’-0�" 10�"

8
"

2"

2’-0�"

6�"8"

8
"

2’-4�"

8
"

2"

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS
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STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

2 EA.

Plts REQ’D.

2 EA.

2 EA.

2 EA.

2 EA.

2 EA.

1 EA.

2 EA.

2 EA.

Plts REQ’D.

2 EA.

2’-7�"

2’-8"

P-15

P-14

P-13

P-12

P-11

P-10

DIM "L"DIM "B"DIM "A"PLATE

P-28 3’-0"

2’-11"P-18

P-17

P-16

DIM "L"DIM "B"DIM "A"PLATE
2’-6"

4
"

2
"

HOLD DOWN CLIP FOR PLATES P-10 THRU P-15

"E"

"D"

1" DIA.

"F"

END DETAIL - BOTH ENDS

DIM "C"

P-27 1 EA.

1 EA.P-24

2"

8" DIM "B"

DIM "L"

DIM "A"8"

2"

P
-
16
-
13

6
-
R

H

DIM "A"

DIM "B"

DIM "L"

P
-
2
3
-
13

6
-
R

H

2"2"

8"

8"

P-25

P-26

1 EA.

1 EA.

HOLD DOWN CLIP FOR PLATES P-24 THRU P-26

DIM "C"

4
"

8"

8"

2"

DIM "L"

2"

DIM "A"

DIM "B"

1
"

P
-
10
-
13

6
-
R

H

6�" 6�"

8
"

1
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"
1
�

"
4
�

"

6�"

1
�

"
1
�

"
4
�

"

6�"

2
�

"

2
�

"

1
"

�
"

�
"

1" x 8" x DIM "L" - MILLED - W/ PANDROLS

6�" 6�"

8
"

1
�

"
1
�

"
4
�

"

HAND OF TURNOUT

WEIGHT OF RAIL &

PROPER PLT. NO.,

STAMP PLATE WITH

SEE NOTE 4

BEVEL GROOVE WELD

1
�

"
1
�

"
4
�

"

(4) HOLES

1" DIA.

SEE NOTE 6

PAINT MARK ARROW
�

"

2
�

"

2
�

"

�
"

6�" 6�"

2172-1 (TYP.)

PANDROL SHOULDER

�
"

�
"

BASE OF RAIL

�" x 8" x DIM "L" - FLAT - W/ PANDROL CLIPS
�" x 8" x DIM "L" - FLAT - W/ PANDROL CLIPS

6�" 6�"

6�"6�"

�
"

�
"

8
"

1
�

"
1
�

"
4
�

"

SEE NOTE 4

BEVEL GROOVE WELD

HAND OF TURNOUT

WEIGHT OF RAIL &

PROPER PLT. NO.,

STAMP PLATE WITH

1
�

"
1
�

"
4
�

"

(4) HOLES

1" DIA.

SEE NOTE 6

PAINT MARK ARROW

2
�

"

2
�

"

2172-1 (TYP.)

PANDROL SHOULDER

SEE NOTE 4

BEVEL GROOVE WELD

RAIL

BASE OF

17�"

17�"

18�"

17�"

17�"

19�"

2’-9�"17�"

18�"

19�"

18�"

18�" 2’-10�"

20�"

13�"

13�"

14�"

15"

15�"

16�"

15�"

15�"

13�"

13�"

14�"

15�"

15�"

16�"

16�"

16�"

14�"

14�"

15�"

15�"

15�"

16�"

15�"

15�"

2’-5"

2’-6�"

2’-8�"

2’-8�"

2’-8�"

�
"

�
"

1�"

�
"

DIMENSION TABLE

DIMENSION TABLE

P
5
-
13

6
-
R

H

S
-
5
P
-
13

6

S
-
8
P
-
13

6

3/4" FOR PLATE S-9P

1" FOR PLATE S-8P

BRACE SLIDE PLATE ~ S-5P & S-7P

BRACE PLATE ~ S-4P

1
" 1
"

S
-
4
P
-
13

6

1" FOR PLATE S-5P

SWITCH PLATES

NO. & WEIGHT OF RAIL

WITH PROPER PLATE

STAMP EACH PLATE

SEE NOTE 4

BEVEL GROOVE WELD

WELD

BEVEL GROOVE

(3) SIDES

�" FILLET WELD

1�" x 4" x 6"

R.S. STOP

�
"

1
"

�
"

�
"

�
"

�" FOR PLATE S-7P

NO. & WEIGHT OF RAIL

WITH PROPER PLATE

STAMP EACH PLATE

(3) SIDES

�" FILLET WELD

2172-1

PANDROL SHOULDER1�" x 4" x 6"

R.S. STOP

2 - S-4P PLATES REQUIRED AS SHOWN

1" x 8" x 2’-2" LG. ~ MILLED ~ W/ADJ. RAIL BRACE

2 - S-7P PLATES REQUIRED AS SHOWN

4 - S-5P PLATES REQUIRED AS SHOWN

1" X 8" X 2’-4�" LG. - MILLED - W/ADJ. RAIL BRACE

NO. & WEIGHT OF RAIL

WITH PROPER PLATE

STAMP EACH PLATE

SEE NOTE 5

BEVEL GROOVE WELD

2172-5

PANDROL SHOULDER

�
"

1
"

SLIDE PLATE - S-8P & S-9P

(4 HOLES)

1" DIA.

2172-5 (TYP.)

PANDROL SHOULDER

�
"

& HAND OF TURNOUT

NO. & WEIGHT OF RAIL

WITH PROPER PLATE

STAMP EACH PLATE

HEEL PLATE - P5 - RH

2 - P5-RH PLATES REQUIRED AS SHOWN FOR R.H. T.O.

1" X 8" X 2’-4�" LG. - MILLED - W/PANDROL CLIPS

CLARITY

NOT SHOWN FOR

SERRATED WASHER

ADJ. RAIL BRACE AND

NOTE:

�
"

CLARITY

NOT SHOWN FOR

SERRATED WASHER

ADJ. RAIL BRACE AND

NOTE:

4 - S-9P PLATES REQUIRED AS SHOWN (0" RISER)

6 - S-8P PLATES REQUIRED AS SHOWN (1/4" RISER)

1" X 8" X 2’-0�" LG. - MILLED - W/PANDROL CLIP

TURNOUT PLATES - P-10 THRU P-15, P-25 & P-26

1 EA.

2 EA.

1 EA.

2 EA.

Plts REQ’D.

P-29 3’-2"

3’-0"

3’-1"20�"

P-22

P-20

P-19

DIM "L"DIM "B"DIM "A"PLATE

P-21 21�" 3’-2" 2 EA.

1 EA.P-23 3’-0�"

20�"

21�"

22�"

22�"

20�"

22�"

19�"

21�" 3’-2�"

19�"

DIMENSION TABLE

TURNOUT PLATES - P-16 THRU P-18, P-24, P-27 & P-28

2’-10"

2’-10�"

TURNOUT PLATES - P-19 THRU P-23 & P-29

21 �"

DIM "D" DIM "E" DIM "F"

3�" 3�" 1�"

3�" 3�" 1�"

4�" 4�" 2�"

4�" 5�" 2�"

5�" 5�" 2�"

6�" 6�" 3�"

6�" 5�" 2�"

5�" 6�" 2�"

2 EA.

CLIPS REQ’D.

2 EA.

2 EA.

2 EA.

2 EA.

2 EA.

1 EA.

1 EA.

SEE NOTE 4

BEVEL GROOVE WELD

NOTES:

WELDING SPECIFICATIONS
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4.

 

 

3.

 

2.

1.

4.

 

 

 

 

3.

 

2.

 

1.

FOR, APPROVED BY DIRECTOR OF ENGINEERING, MAY BE USED.

OTHER WIRE OR ELECTRODES MEETING SPECIFICATIONS  AS CALLED 

  C. WIRE, WELDING � INCH, NR203, 1% NICKEL FLUX CORE.

  B. ELECTRODE � INCH, WELDING SPEC. 7018XLM.

  A. ELECTRODE  1� INCH, WELDING SPEC. 7018XLM.

THE FOLLOWING:

FOR WELDING PRESSED STEEL SHOULDERS OR PLATE STOPS USE 

OFF TO PROVIDE CLEAR DIMENSION CALLED FOR.

BEYOND THE FACE OF THE STOP OR SHOULDER MUST BE MACHINED 

OF SHOULDER IN THE AREA OF THE RAIL SEAT. ANY WELD PROJECTING

UNWELDED FOURTH SIDE OF THE STOP PLATE OR VERTICAL FACE 

NO WELD SHALL PROJECT BEYOND THE VERTICAL EDGE OF TH 

SHOULDERS AND STOPS ARE TO BE CAREFULLY WEDLED TO PLATE. 

�" + FILLET WELD. 

SHOULDER OF MILLED PLATE AS SHOWN AND WELD WITH 3 - PASS 

STOP PLATE FOR ADJUSTABLE RAIL BRACE TO BE SET FLUSH WITH 

2 - PASS �" + WELD.

RAIL OR SHOULDER OF MILLED PLATE AS SHOWN AND WELD WITH 

SET PRESSED STEEL SHOULDER FLUSH AGAINST LINE OF BASE OF 

TOWARD SWITCH POINT.

2921-03 AS A GUIDE, PAINT MARK EACH PLATE WITH AN ARROW POINTING 

DIRECTION OF ARROW SHOWN IS AN EXAMPLE ONLY. USING SHEET NO. 

PLATES AND GAGE PLATES FG-1P THRU FG-3P ARE TO BE OPPOSITE.

FOR A LEFT HAND TURNOUT, PLATES P-10 THRU P-29 INCLUSIVE AND FROG 

THE PLATES AS SHOWN ARE FOR A 136 LB., NO. 10 RIGHT HAND TURNOUT.

SEAT DIMENSION AS CALLED FOR.

AREA OF THE RAIL SEAT MUST BE MACHINED OUT TO PROVIDE A CLEAR RAIL 

ANY WELD PROJECTING BEYOND THE VERTICAL FACE OF SHOULDER IN THE 

THE PRESSED STEEL SHOULDER MUST BE CAREFULLY WELDED TO THE PLATE.

APPROVED ALTERNATE MEETING PANDROL’S DESIGN SPECIFICATIONS.

MILD STEEL, TO BE PURCHASED FROM PANDROL INTERNATIONAL OR 

THE PANDROL TYPE WELD - ON PRESSED STEEL SHOULDER, MADE FROM 

RAIL) & HAND OF TURNOUT (R.H. OR L.H.)

EACH PLATE TO BE PLAINLY STAMPED WITH PLATE NO. AND 136 (WEIGHT OF 

PLATES TO BE MADE OF MILD ROLLED STEEL.

-
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ES2921-13

NO. 10 TURNOUT AND SWITCH PLATE DETAILS

" = 1’-0"2
11

(4) HOLES

1" DIA.

SEE NOTE 6

PAINT MARK ARROW

DOWN CLIP

1" HOLE FOR HOLD

SEE NOTE 4

BEVEL GROOVE WELD

2172-5 (TYP.)

PANDROL SHOULDER

HAND OF TURNOUT

WEIGHT OF RAIL &

PROPER PLT. NO.,

STAMP PLATE WITH



2
�

"

�
"

1’-0�"2’-2�"

(TYP.)

1" DIA.

SWITCH LENGTH & WEIGHT OF RAIL

STAMP PLATE WITH PROPER PLT. No.,
OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

(TYP.)

SHOULDER 2172-1
1�" x 4" x 6"

R.S. STOP
DETAIL "A" THIS SHEET

FOR INSULATION SEE

(3) SIDES

�" FILLET WELD

1" DIA.

WELD

BEVEL GROOVE

4
�

"
1
�

"
1
�

"

7’-5�"

4’-5�"

2’-2�"11�"

9" 9" 9" 9"

6�"

6�"

1’-0�" 2’-2�" 2’-2�" 11�"

8
"

1
"

6’-10�"

4’-5�"

6�"2’-2�"6�" 2’-2�"

9" 9" 9" 9"

3
"

5
"3

"

5
"

8
"

3’-5" 3’-5"

2
�

"

1
"

2"2"

1
�

"
4
�

"
1
�

"

1" DIA.

SWITCH LENGTH & WEIGHT OF RAIL

STAMP PLATE WITH PROPER PLT. No.,
SEE NOTE 4

BEVEL GROOVE WELD

2172-1 (TYP.)

SHOULDER
DETAIL "A" THIS SHEET

FOR INSULATION SEE

1" DIA. (TYP.)

�
"

(3) SIDES

�" FILLET WELD

1" DIA.

4
�

"
1
�

"
1
�

"

(TYP.)

1" DIA.

SWITCH LENGTH & WEIGHT OF RAIL

STAMP PLATE WITH PROPER PLT. No.,

WELD

BEVEL GROOVE

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

1�" x 4" x 6"

R.S. STOP

(TYP.)

SHOULDER 2172-1
DETAIL "A" THIS SHEET

FOR INSULATION SEE

7’-5�"

4’-6�"

2’-2�"11�" 1’-0�"2’-3�"

9" 9"9" 9"

1’-0�" 2’-2�" 2’-3�" 11�"

3’-9"3’-8"

8
" 6�"

6�"

1
"
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REVISION
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PP-136

- 0"

+�"

- 0"

+�"

- 0"

+�"

- 0"

+�"
�"

GP-1  16-6  136 

INSULATED GAGE PLATE GP-1 - USED AT POINT OF SWITCH NOTE:

PANDROLIZED INSULATED GAGE PLATE PP

(SCALE:  1�" = 1’-0")

1" x 8" - FLAT - W/ INSULATION (3 PC. REQ’D AS SHOWN)

NOT SHOWN FOR CLARITY.

SERRATED WASHER AND BRACE PLATE

(1 PC. REQ’D AS SHOWN) (SCALE:  1�" = 1’-0")

1" x 8" - MILLED - W/ INSULATION & ADJ. RAIL BRACES

8
"

�"

4
�

"
1
�

"
1
�

"

4�" 1�"1�"

7�"

4�"

PART No. LC-2R24

HUCK COLLAR

ASTM A325 SPEC.

HARDENED STEEL FLAT WASHER

�" I.D. x 2" O.D. x �" THK.

STEEL PLATE

1" THICK

PLATE �" x 8" x 7�" 

"T" TYPE INSULATOR

STEEL PLATE

PLATES & �" DIA. HOLES IN

�" DIA. HOLES IN INSULATOR

NO. C50L90-BR24-28

90° FLUSH HEAD PART

�" DIA. HUCKBOLT WITH

FLUSH HEAD HUCK BOLTS

STEEL PLATE FOR 90°

COUNTERSINK HOLES IN

7�"

4�" 1�"

4
�

"
1
�

"

8
"

�"3�"

�"

1�" 1�"

�
"

1
" 1
"

�
"

1
"

�" DIA. (TYP.)

NOTE:

GPI-77

INSULATED JOINT ASSEMBLY

GAGE PLATE

INSULATION AT PLATES

DETAIL "A"

DETAIL OF INSULATION BLOCK

PURCHASE PART NO. GPI52P05

OR FIBERGLASS REINFORCED THERMOSET RESIN.

W/ BUSHINGS, PORTEC #127-07547-01

POLYESTER COATED STEEL CORE

RECESSED�" MAX.

HEAD OF HUCK BOLT

(SCALE: 3" = 1’-0")

- 0"

+�"

- 0"

+�"

- 0"

+�"

- 0"

+�"
�"

�
"

NOTE:
INSULATED GAGE PLATE GP-2 - USED AT POINT OF SWITCH

NOT SHOWN FOR CLARITY.

SERRATED WASHER AND BRACE PLATE

GP-2  16-6  136 

(1 PC. REQ’D AS SHOWN) (SCALE:  1�" = 1’-0")

1" x 8" - MILLED - W/ INSULATION & ADJ. RAIL BRACES

NOTES:

5.

 

 

4.

 

 

 

 

 

3.

 

 

 

2.

1.

SHEET 2921-13.

FOR EXTENSION PLATE AND DAP TIE DETAILS SEE 

TURNOUT, PLATES ARE TO BE OPPOSITE.

HAND HAND OPERATED TURNOUT. FOR A LEFT HAND 

THE PLATES AS SHOWN FOR A 136 LB., NO. 10 RIGHT 

CALLED FOR.

TO PROVIDE A CLEAR RAIL SEAT DIMENSION AS

AREA OF THE RAIL SEAT MUST BE MACHINED OUT 

BEYOND THE VERTICAL FACE OF SHOULDER IN THE 

WELDED TO GAGE PLATES. ANY WELD PROJECTING 

THE PRESSED STEEL SHOULDER MUST BE CAREFULLY 

SPECIFICATIONS.

FROM APPROVED SUPPLIER MEETING DESIGN 

SHOULDER, MADE OF MILD STEEL TO BE PURCHASED 

THE PANDROL TYPE WELD - ON, PRESSED STEEL 

PLATES TO BE MADE OF MILD ROLLED STEEL.

-

2921

XXXXREVISIONXX-XX-XXX

A. CARLOS

AS NOTED

14 OF 15

ES2921-14

NO. 10 SWITCH PLATE DETAILS
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7" 7"
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7" 7"

3
"

5
"

3
"

5
"

4
�

"
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�

"
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"
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"
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GUARD RAIL PLATE

SEE NOTE 3.

GR-1P GR-1P

SEE NOTE 3.

GUARD RAIL PLATE

FP-1

+ FILLET WELD

3 Pass�"

�"

+ FILLET WELD

3 Pass�"

WELD, SEE NOTE 4

3 PASS �" + FILLET

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

(TYP.)

1" DIA.

1
"

INSULATED FROG GAGE PLATE - FG-1P

INSULATED FROG GAGE PLATE - FG-2P

INSULATED FROG GAGE PLATE - FG-3P

NOTES:

�" x 8" - FLAT - W/ INSULATION (1 PC. REQ’D AS SHOWN)

�" x 8" - FLAT - W/ INSULATION (1 PC. REQ’D AS SHOWN)

�" x 8" - FLAT - W/ INSULATION (1 PC. REQ’D AS SHOWN)

SHEET 5 OF 14.

INSULATION PER DETAIL "A"Frog Plate FP-1

�"

GUARD RAIL PLATE

SEE NOTE 3.

GR-1P GR-1P

SEE NOTE 3.

GUARD RAIL PLATE

FP-4

+ FILLET WELD

3 Pass�"

�"

+ FILLET WELD

3 Pass�"

WELD, SEE NOTE 4

3 PASS �" + FILLET

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

(TYP.)

1" DIA.

1
"

SHEET 5 OF 14.

INSULATION PER DETAIL "A"Frog Plate FP-4

�"

GUARD RAIL PLATE

SEE NOTE 3.

GR-1P GR-1P

SEE NOTE 3.

GUARD RAIL PLATE

FP-7

+ FILLET WELD

3 Pass�"

�"

+ FILLET WELD

3 Pass�"

WELD, SEE NOTE 4

3 PASS �" + FILLET

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

(TYP.)

1" DIA.

1
"

SHEET 5 OF 14.

INSULATION PER DETAIL "A"Frog Plate FP-7

�"

4.

 

 

 

 

3.

 

 

2.

1.

THE TIE WITH PROPER ALIGNMENT.

THE GAGE PLATE AND THE FROG IS SECURED IN THE PROPER LOCATION ON 

ON BOTH ENDS OF THE PLATE. PLATES ARE TO BE WELDED ONLY AFTER 

GAGE PLATES IN THE FIELD WITH A 3 PASS  �" FILLET WELD CONTINUOUS 

FROG BASE PLATES FP-1, FP-4 AND FP-7 ARE TO BE WELDED TO THE FROG

THE TIE WITH PROPER ALIGNMENT.

THE GAGE PLATE AND THE FROG IS SECURED IN THE PROPER LOCATION ON

ON BOTH ENDS OF THE PLATE. PLATES ARE TO BE WELDED ONLY AFTER

GAGE PLATES IN THE FIELD WITH A 3 PASS  �" FILLET WELD CONTINUOUS

GUARD RAIL PLATES ARE TO BE INSTALLED AND WELDED TO THE FROG

TO BE OPPOSITE.

HAND OPERATED TURNOUT. FOR A LEFT HAND TURNOUT, PLATES ARE

THE PLATES AS SHOWN ARE FOR A 136 LB., NO. 10, RIGHT HAND,

PLATES TO BE MADE OF MILD ROLLED STEEL.

-
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NO. 10 INSULATED GAGE PLATE DETAILS
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THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH
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19.

18.

17.

 

16.

 

15.

 

14.

 

13.

12.

 

 

11.

10.

 

 

 

9.

 

 

8.

 

7.

6.

 

5.

 

4.

 

3.

 

 

 

 

2.

1.

FROG DATA

FROG NUMBER

FROG ANGLE

SWITCH DATA

SWITCH LENGTH

HEEL SPREAD

HEEL ANGLE

SWITCH ANGLE

RADIUS OF CENTER LINE - SWITCH

TANGENT LENGTH SWITCH

CENTRAL ANGLE OF CLOSURE CURVE-SWITCH

DEGREE OF CURVE - SWITCH

TURNOUT DATA

RADIUS OF CENTER LINE - TURNOUT

TANGENT LENGTH - TURNOUT

CENTRAL ANGLE OF CLOSURE CURVE - TURNOUT

DEGREE OF CURVE - TURNOUT                     

                    

          

          
          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

EQUIVALENT CURVE DATA

CURVE

RADIUS

DELTA

TANGENT (T)

LENGTH (L)

EXTERNAL

CROSSOVER DATA

LEAD

PC TO PS

PS TO PI

LENGTH OF TURNOUT

PS TO PT

PI TO �" PF

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

32

31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

15

14

13

320.85

310.82

300.79

290.77

280.77

270.71

260.69

250.66

240.63

230.61

220.58

210.55

200.53

190.50

180.48

170.45

160.42

150.40

140.37

130.34

413.39

403.42

393.44

383.46

373.49

363.51

353.53

343.56

333.58

323.60

313.63

303.65

293.68

283.70

273.72

263.75

253.77

243.79

233.82

223.84

385.25

375.28

365.30

355.32

345.35

335.37

325.39

315.42

305.44

295.46

285.49

275.51

265.54

255.56

245.58

235.61

225.63

215.65

205.68

195.70

386.70

376.67

366.64

356.62

346.59

336.56

326.54

316.51

306.48

296.46

286.43

276.40

266.38

256.65

246.33

236.60

226.27

216.25

206.22

196.19

225.85

215.82

205.79

195.77

185.74

175.72

165.69

155.66

145.64

135.61

125.58

115.56

105.53

95.50

85.48

75.45

65.43

55.40

45.37

35.35

A B C X Y U V2L+X PS TO PS
2(PC-PS)

2L+X-

226.70

216.67

206.65

196.62

186.59

176.57

166.54

156.51

146.49

136.46

126.43

116.41

106.38

96.36

86.33

76.30

66.28

56.25

46.22

36.20

414.84

404.81

394.78

384.76

374.73

364.70

354.68

344.65

334.62

324.60

314.57

304.54

294.52

284.49

274.47

264.44

254.41

244.39

234.36

224.33

CROSSOVER DATA TABLE

319.25

309.27

299.29

289.32

279.34

269.36

259.39

249.41

239.43

229.46

219.48

209.50

199.53

189.55

179.58

169.60

159.62

149.65

139.67

129.69

224.25

214.28

204.30

194.32

184.35

174.37

164.39

154.42

144.44

134.46

124.49

114.51

104.54

94.56

84.58

74.61

64.63

54.65

44.68

34.70

P
C

P
S

P
I

P
S

P
C

P
I

P
T

CROSSOVER LAYOUT

          

                    

DRAWING INDEX

7°-46’-58"

3°-59’-18"

25.65’

736.76’

 

 

N/A

N/A

N/A

N/A

1°-44’-11"

N/A

6�"

16’-6"

 

 

5°-43’-29"

10
INSULATED GAGE PLATE DETAILS

SWITCH PLATE DETAILS

TURNOUT AND SWITCH PLATE DETAILS

EXTENSION PLATE AND DAP TIE DETAILS FOR M-23A SWITCH MACHINE

SWITCH ROD MISCELLANIOUS DETAILS

SWITCH ROD DETAILS

STRAIGHT OR CURVED UNDERCUT STOCK RAIL

SPLIT SWITCH POINT DETAILS

GUARD RAIL DETAILS

FROG PLATE DETAILS

FROG LAYOUT

CROSSOVER LAYOUT AND BILL OF MATERIALS LAYOUT

TURNOUT BILL OF MATERIALS

TURNOUT LAYOUT

TURNOUT AND CROSSOVER JOINTS LOCATIONS

TURNOUT AND CROSSOVER GENERAL NOTES AND DATA

80.00’

117.28’

47.50’

33.00’

14.07’

80.500’

 

 

1.17’

94.07’

47.07’

5.724’

941.60’

6.0850’

TO CUMULATIVE DIMENSION FROM THE POINT OF SWITCH (PS).

THE TOLERANCE FOR SPACING OF SWITCH TIES IS +/-�" RELATIVE TO ADJACENT TIES AND 1�" RELATIVE

SWITCH POINTS SHALL BE FABRICATED PER AREMA SPECIFICATION NO. 9-28-92 AND PER ES2922-09.

ALL E-CLIPS SHALL BE GALVANIZED.

RAIL TEMPERATURE.

UPON COMPLETION OF TURNOUT INSTALLATION, RUNNING RAIL MUST BE ADJUSTED TO SCRRA NEUTRAL

P-10 THRU P-24 ARE DESIGNED TO BE PERPENDICULAR TO THE MAIN LINE THRU RUN RAILS.

GAGE PLATES FOR SWITCH AND FROG, SWITCH HEEL PLATE (FOR BOTH R.H. AND L.H. TURNOUTS) AND PLATES

NO. ES2922-02.

FOR LOCATION OF INSULATED AND COMPROMISE JOINTS FOR NO. 8 TURNOUT AND CROSSOVER, SEE DRAWING

RODS NO. 1 AND 2 PER ES2922-11 AND ES2922-04.

THE 16’-6" SWITCH POINT, MADE FROM 40’-0" RAIL PER ES2922-09 SHALL BE FURNISHED WITH SWITCH

MANUFACTURER SHALL BEVEL RAIL ENDS PER CURRENT AREMA. PLAN NO. 1005.

SHALL BE SCREWED INTO WOOD (NOT DRIVEN).

PLATE HOLES SHALL BE 1" DIAMETER. PILOT HOLES IN TIES SHALL BE �" DIAMETER. SCREW SPIKES

SCREW SPIKES (�" X 6-2 TPI) SHALL CONFORM TO SCRRA ENGINEERING STANDARD ES2357.

TIE PLATES SHALL CONFORM TO SCRRA ENGINEERING STANDARD ES2454.

SUPPLIED. THE MATERIAL FOR A "CROSSOVER COMPLETE" IS IDENTIFIED ON SHEET ES2922-05.

FIELD WELDS, RUNNING RAIL, AND CLOSURE RAIL IDENTIFICATION ON SHEET ES2922-02 MUST ALSO BE

TO CONSTRUCT A COMPLETE TURNOUT, SWITCH TIES (PER LIST ON THIS SHEET) AND INSULATED JOINTS,

THE MATERIAL INCLUDED IN A "TURNOUT COMPLETE" IS EVERYTHING LISTED IN THE BILL OF MATERIALS.

OF THESE STANDARDS MUST CLEARLY SPECIFY SUCH PROPOSED CHANGES.

AND CONSTRUCTION FOR APPROVAL PRIOR TO FABRICATION OF TURNOUT. SHOP DRAWINGS THAT CHANGE DETAILS

MANUFACTURER SHALL SUBMIT TWO COPIES OF SHOP DRAWINGS TO THE SCRRA DIRECTOR OF ENGINEERING

OTHERWISE SPECIFIED.

GAGE PLATES WILL BE FURNISHED INSULATED. SWITCH RODS WILL BE FURNISHED INSULATED UNLESS

WHERE REQUIRED, ALL IDENTIFICATION SYMBOLS TO BE PLAINLY STAMPED.

A.R.EM.A. "MANUAL AND PORTFOLIO" UNLESS OTHERWISE SPECIFIED.

MATERIALS AND WORKMANSHIP, ALSO ANY CONSTRUCTION DETAILS NOT SHOWN, SHALL BE PER CURRENT

REQUIREMENTS OF THE SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION.

ALL MATERIALS REQUIRED FOR HAND OR MACHINE OPERATED SWITCH OPERATION WILL BE FURNISHED PER

PER ES2504 UNLESS OTHERWISE SPECIFIED.

ALL INSULATED JOINTS ARE TO BE ADHESIVE BONDED PREFABRICATED MITRE CUT INSULATED JOINTS

AREA BETWEEN TIES, A MINIMUM DISTANCE OF 4" FROM EDGE OF NEAREST TIE PLATE.

JOINTS DOES NOT EXCEED 4’-6". SUSPENDED INSULATED JOINTS MUST BE LOCATED IN A CRIB

SO AS TO PROVIDE A SUITABLE SUSPENDED JOINT, PROVIDED THE STAGGER OF INSULATED

IT WILL BE SATISFACTORY TO RELOCATE THE INSULATED JOINT IN THE FIELD UP TO 12"

LOCATION OF INSULATED JOINTS IS DETERMINED BY DRAWING NUMBER ES2922-02.

TURNOUT TO BE FABRICATED FROM 136 LB. HEAD HARDENED RAIL, FROM POINT END TO LAST LONG SWITCH TIE.

ES2922-16

ES2922-15

ES2922-14 

ES2922-13 

ES2922-12 

ES2922-11 

ES2922-10 

ES2922-09 

ES2922-08 

ES2922-07 

ES2922-06 

ES2922-05 

ES2922-04 

ES2922-03 

ES2922-02 

ES2922-01 

-

2922

XXXXREVISIONXX-XX-XXX

A. CARLOS

NONE

1 OF 15

ES2922-01
GENERAL NOTES AND DATA

TURNOUT AND CROSSOVER 

NO. 10 136 LB. R.H. SR FROG



28’-8" 40’-6" 46’-6"

6’-8" 22’-0" 19’-6" 21’-0" 20’-4" 26’-2"
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DETAIL "A"

9�" 6"

1�" DIA. HOLES

FW

FW

FW

FW FW

FW

FW

FW

FW

FW

FW

FW

39’-0"

39’-0"

39’-0"

39’-0"

7’-2�" 16’-6"

Lead 80’-6"

6�" HEEL SPREAD �" POINT OF FROG

12’-0" 12’-6"

19’-6"

23’-6"

28’-6"

1’-11"

40’-0" POINT RAILS

TURNOUT

  = INSULATED JOINT

 FW = FIELD WELDED JOINT

40’-0"

{19’-6" Max.}

FW

28’-6"

40’-0" POINT RAILS

(30’-0")

40’-0"

FWFW39’-0"

FW = FIELD WELDED JOINT

  = INSULATED JOINT

1
5
’-

0
"

FW

{6’-6" Min.}

{19’-6" Max.}

TRACK L

TRACK H

FW
39’-0" FW

7’-2�"

FW

X

X

16’-6"

21’-0"FW

FW

23’-6"FW

15’-0" TRACK CENTERS

19’-6"

21’-0"

CROSSOVER

2’-2"

�" POINT OF FROG

19’-6"

FW

39’-0"

FW X

55’-4"

X

FW

FW

FW

23’-6"

FW

FW

12’-0"

Lead 80’-6"

FW

6�" HEEL SPREAD

28’-6"

FW

�" POINT OF FROG

12’-6"

FW 39’-0"

FW
1’-11"

FW

X

X

40’-0"

40’-0" POINT RAILS

(30’-0")

{6’-6" MIN.}

{19’-6" MAX.}

FW

FW

X

FW

X

39’-0"
FW

39’-0" FW

6�" HEEL SPREAD

16’-6"

54’-7�" Lead 80’-6"

19�"

16’-0" GUARD RAIL

CENTERLINE OF

19�"

GUARD RAIL

CENTERLINE OF 16’-0"

GUARD RAIL

CENTERLINE OF 16’-0"

19�"

19�"

GUARD RAIL

CENTERLINE OF 16’-0"

�" POINT

� POINT

GUARD RAIL

CENTERLINE OF 16’-0"

19�"

{6’-6" Min.}

GUARD RAIL

CENTERLINE OF 16’-0"

19�"

�" PT.

FOR WELDING IN THE FIELD

(SEE NOTE 5) BOTH ENDS SHALL BE LEFT BLANK

12’-6" 12’-0"

NOTES:

32’-0" 28’-0" FW 23’-0"FW

30’-0"

MITRE CUT INSULATED RAIL JOINT ASSEMBLY

28’-8" LONG ADHESIVE BONDED PREFABRICATED
7.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6.

 

5.

 

 

 

 

4.

 

 

3.

 

 

 

 

 

 

 

 

2.

 

 

 

 

 

 

 

1.

3
�

"

B

A

FW

FW

FW

FW

FW

FW

FW

FW

FW

ARE NOT REQUIRED)

IF TEMPORARY BOLTED JOINTS

(DRILLED HOLES NOT NECESSARY

SEE NOTE (b)

FW

6’-8" 22’-0"

26’-2"

20’-4"

FW

30’-2" 21’-10

1’-11"

20’-4"

26’-2"

22’-0"

6’-8"
FW

FW

21’-10"30’-2"

FOR WELDING IN THE FIELD

(SEE NOTE 5) BOTH ENDS SHALL BE LEFT BLANK

MITRE CUT INSULATED RAIL JOINT ASSEMBLY

40’-6" LONG ADHESIVE BONDED PREFABRICATED

FOR WELDING IN THE FIELD

(SEE NOTE 5) BOTH ENDS SHALL BE LEFT BLANK

MITRE CUT INSULATED RAIL JOINT ASSEMBLY

46’-6" LONG ADHESIVE BONDED PREFABRICATED

26’-2"

20’-4"

6’-8"

22’-0"
FW

30’-2"21’-10"

50’-0" MIN.

55’-0" MAX.

50’-0" MIN.

55’-0" MAX.

7’-2�"

55’-0" MAX.

50’-0" MIN.

AND PEENED.

ORDER POINT END AND HEEL END OF STOCK RAIL DRILLED

ADJACENT CONNECTING RAILS MUST BE TRIMMED IN THE FIELD TO FIT.

FURNISHED LONGER THAN SHOWN IN PARENTHESIS ON LAYOUT. THESE OR THEIR 

TOLERANCE LIMITS. BONDED INSULATED JOINT ASSEMBLIES AND STOCK RAILS ARE

MINIMUM CLEARANCE FROM TIE OR TIE PLATE THE JOINT MAY BE MOVED WITHIN

WHEN INSULATED JOINTS WITH TOLERANCES AND FIELD WELDED JOINTS FALL SHORT OF

SHOWN IN BRACKETS [0’-0"].

LOCATIONS ARE LONGER AND MUST BE FIELD ADJUSTED (CUT) WITHIN TOLERANCES 

DIMENSIONS SHOWN IN PARENTHESIS (0’-0") ARE EXACT. RAILS FURNISHED FOR THESE

LOCATED 4" MINIMUM FROM EDGE OF NEAREST TIE AND WELDED JOINT.

FIELD WELDED JOINTS DESIGNATED "FW" SHOULD BE IN CRIB AREA BETWEEN TWO TIES

JOINT. INSULATED JOINT MUST BE INTALLED TO BE CENTERED BETWEEN TWO (2) TIES.

TWO TIES LOCATED 4" MINIMUM FROM EDGE OF NEAREST TIE TO EDGE OF INSULATED 

ALL INSULATED JOINTS ARE TO BE PROPERLY SUSPENDED IN CRIB AREA BETWEEN

WITHOUT TOLERANCES, OR IF TOLERANCES ARE PERMISSABLE, WITH (+ OR -).

LOCATIONS OF INSULATED JOINTS ARE SHOWN ON TURNOUT AND CROSSOVER DIAGRAMS

EXCEPT GUARD RAILS.

ALL RAIL FURNISHED FOR TURNOUT AND CROSSOVERS SHALL BE "HIGH STRENGTH" 

WITH BOTH ENDS DRILLED PER DETAIL "A".

(B.) ALL OTHER RAILS SHALL BE 39’-0" OF SHORTER AS SPECIFIED ON THE DRAWING, 

FURNISHED WITH BOTH ENDS LEFT BLANK FOR WELDING IN THE FIELD.

(A.) RAILS LONGER THAN 39’-0" SHALL BE CONTINUOUS WELDED RAIL (CWR), TO BE 

FURNISH ALL RAIL SHOWN IN SOLID LINES ON THIS DRAWING:

ENDS TO PROVIDE CORRECT GAPS FOR FIELD WELDS.

GAPS NEEDED TO MAKE FIELD WELDS. IN THE FIELD IT MAY BE NECESSARY TO CUT RAIL 

IN ADDITON TO NOTE 1. NO ALLOWANCE HAS BEEN MADE IN RAIL LENGTHS TO PROVIDE

LIGHTER RAIL.

21’-3" RAIL SHALL BE REPLACED WITH 7’-0" OF THE HEAVIER RAIL AND 14’-3" OF THE 

8’-0" OF THE HEAVIER RAIL AND 11’-6" OF THE LIGHTER RAIL. AT LOCATION "B" THE 

ON 15’-0" TRACK CENTERS; AT LOCATION "A" THE 19’-6" RAIL SHALL BE REPLACED WITH

ASSUMPTION THAT TRACK "H" IS LAID WITH HEAVIER RAIL THAN TRACK "L". CROSSOVER 

COMPROMISE JOINTS ARE REQUIRED IN THE CROSSOVER TRACK ARE BASED ON AN 

RAIL SECTION. THE DESCRIPTIONS OF THE CHANGES IN RAIL LAYOUT WHEN 

THE INSULATED JOINTS IN THE CROSSOVER TRACK SHALL ALWAYS BE OF THE HEAVIER 

WHEN COMPROMISE JOINTS ARE TO BE USED TO JOIN DIFFERENT RAIL WEIGHTS, 

COMPROMISE JOINTS ARE REQUIRED BETWEEN THE FROGS IN A CROSSOVER TRACK. 

RAIL LAYOUT SHOWN FOR TURNOUT IS TO BE USED IN ALL CASES, EXCEPT WHERE 

RAIL LENGTH.

THERMAL ADJUSTMENTS, THICKNESS OF WELDS AND VARIATIONS IN COMPONENT 

INSTALLED IS TO BE FIELD - ADJUSTED TO FIT OVERALL TURNOUT DIMENSIONS, 

STRESS - FREE CONDITION OF 110° F. ACTUAL EXACT LENGTHS OF RAILS TO BE 

SHOWN. DIMENSIONS OF TURNOUT AND ALL COMPONENTS IS FOR A THERMAL,

MADE FOR EXPANSION GAPS AND FIBRE END POSTS IN COMPUTING LENGTHS OF RAILS

THICKNESS OF FIBRE END POST IN INSULATED JOINTS, NO ALLOWANCE HAS BEEN

POINTS IS GREATER THAN THE NORMAL EXPANSION GAPS AT RAIL JOINTS AND

THE PERMISSIBLE VARIATION IN STANDARD LENGTHS OF RAILS, FROGS AND SWITCH

-
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5’-0"

12"

7’-2�"

STOCK RAIL

28’-10" R.H. CVD.

STOCK RAIL

42’-0" L.H.

40’-0" SWITCH POINTS

LEAD RAIL

20’-0" CVD

LEAD RAIL

25’-3" CVD
28’-6" CLOSURE RAIL

28’-7�" CLOSURE RAIL

32’-0" LEAD RAIL 28’-0" LEAD RAIL

LEAD RAIL

28’-0" STR/CVD

23’-0" RAIL

23’-0" RAIL

25’-0" RAIL

INSULATED JOINT

INSULATED JOINT
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R
H

LEAD 80’-6"

Sw. Pt. 16’-6"

2 @ 19"12 @ 20"24 @ 20"3 @ 21"4 @ 20" 20"

12’-6"12’-0"

STANDARD 9’-0" CROSS TIE

10"

ROD NO. 1

ROD NO. 2

3’-4"14"

P
T

P
C

9-17’-0"6-16’-0"6-15’-0"6-14’-0"7-13’-0"8-12’-0"11-11’-0"16-10’-0"

STANDARD CROSS TIES

VERTEX

POINT OF SWITCH
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1
9

P
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2
0

P
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1

P
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1
8

P
-
2
2

F
-
2

F
-
3

P
-
1
2

HEEL OF FROGTOE OF FROG

S
-
9

P

S
-
9

P

F
G
-
1
P

F
G
-
2

P

F
G
-
3

P

4"

4"

16’-0" GUARD RAIL

�" POINT OF FROG

15’-5�"12’-11�"7’-5�"5’-6�"

19�"
�" POINT OF FROG

C

FOR VERTICAL ROD

SEE SHEETS 13 & 14

2 @ 20�" 9 @ 20�" 13 @ 19�"

7’-1�"

14 @ 19�"

C
16’-0" GUARD RAIL

19�"10�"

10"

6�" 8�" 11�" 19�" 2’-7�"

F
-
5

GUARD RAIL

16’-0" RAISED

GUARD RAIL

16’-0" RAISED

F
-
6

WELDED JOINT

WELDED JOINT WELDED JOINT

WELDED JOINT

P
-
2
9

P
-
3
0

STANDARD ROLLED STEEL PANDROL TIE PLATES

�" x 8" FLAT

TURNOUT PLATES

1" x 8" MILLED

TURNOUT PLATES

PANDROL PLATES AHEAD OF SWITCH WILL NOT BE NEEDED.

GAGE PLATES PP OR 9’-0" WOOD CROSS TIES AND

IF TRACK IS CONSTRUCTED WITH CONCRETE TIES:

LIFT

LIFT

NOTE:

NOT BE INSTALLED.

BLOCK TIE GAGE PLATE PP WILL

AHEAD OF SWITCH POINT, HEAD

IF CONCRETE TIES ARE INSTALLED

GRAPHIC SCALE

#10 RIGHT HAND TURNOUT

PLATE P-P

INSULATED GAGE

STEEL PLATES

STANDARD ROLLED

PLATES AT 12 CROSS TIES

STANDARD ROLLED STEEL

FOR MILLED CLIPS

SWITCH PLATES, MODIFIED STANDARD ROLLED STEEL TIE PLATES

STANDARD ROLLED STEEL TIE PLATES

STANDARD ROLLED STEEL TIE PLATES

STANDARD ROLLED STEEL TIE PLATES

F
-
4

LIFT

GAGE PLATE G-1P

INSULATED SWITCH

G
-
1
P

LIFT

AT 14’-0"

2 DAP TIES

7

8

11

16

6

2

6

6

9

TOTAL

71

7" x 9"

7" x 9"

7" x 9"

10" x 9"

7" x 9"

7" x 9"

7" x 9"

7" x 9"

7" x 9" 10’-0" 840.00

635.2511’-0"

12’-0"

13’-0"

14’-0"

DAP TIES

14’-0"

15’-0"

16’-0"

17’-0"

4824.75

TOTAL

803.25

504.00

472.50

147.00

441.00

477.75

504.00

PIECES SIZE LENGTH
FEET

BOARD

BILL OF SWITCH TIES

QTY. DESCRIPTION

1 EACH

1 EACH

4 EACH

1 EACH

1 EACH

1 EACH

1 EACH

1 EACH

1 EACH

12 PCS.

8 PCS.

276 PCS.

552 PCS.

138 PCS.

2 EACH

2 EACH

5 EACH

2 EACH

1 EACH

1 EACH

1 EACH

1 EACH

1 EACH

2 EACH

2 EACH

2 EACH

2 EACH

4 EACH

4 EACH

6 EACH

1 EACH

1 EACH

3 EACH

1 EACH

1 EACH

1 EACH

1 EACH

1 PAIR 16’-6" EXTENDED FIELD WELDED TYPE SWITCH POINTS (40’-0" RAIL)

R.H. SAMSON STOCK RAILS 30’-0"

L.H.  SAMSON STOCK RAILS 40’-0"

NO. 1 SMJ TYPE SWITCH ROD W/BASKET

VERTICAL SWITCH ROD WITH SMJ CLIPS

GAGE PLATE NO. P-P

GAGE PLATE NO. G-1P

GAGE PLATE NO. G-2P

SLIDE PLATE S-8P

SLIDE PLATE S-9P

BRACE SLIDE PLATE S-5P

BRACE SLIDE PLATE S-7P

BRACE SLIDE PLATE S-4P

HEEL PLATE P-5RH

TURNOUT PLATES P-10 THRU P-21

PLATES P-22 THRU P-29

NO.10 SPRING RAIL FROG - 22’-6"

FROG PLATES No. FP-1 THRU FP-9

FROG PLATES No. FCP-1 THRU FCP-3

FROG GAGE PLATES FG-1P THRU FG-3P

16’-0" U-69 ADJUSTABLE GUARD RAIL W/PLATES

D.I. RAIL HOLD DOWN CLIPS E-3706

D.I. RAIL HOLD DOWN CLIPS E-3707

D.I. RAIL HOLD DOWN CLIPS E-3708

TIE PLATES

"PANDROL", OR EQUAL, SCREW SPIKES �" DIA. X 6" No. 5760

"PANDROL", OR EQUAL, E-CLIP TYPE E-2055 (GALVANIZED)

"PANDROL", OR EQUAL, E-CLIP TYPE E-2063 (GALVANIZED)

BOLTLESS ADJUSTABLE BRACE ASSEMBLY

19’-6" RAIL

23’-6" RAIL

28’-6" RAIL

23’-0" RAIL

28’-0" RAIL

32’-0" RAIL

39’-0" RAIL

EPOXY BONDED PREFABRICATED MITRE CUT INSULATED JOINT (28’-8")

EPOXY BONDED PREFABRICATED MITRE CUT INSULATED JOINT (46’-6")

BILL OF MATERIAL FOR LATERAL TURNOUT

TIE PLATE

STANDARD

STANDARD CROSS TIE

-
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0
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9
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0
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9
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0
"

1
5
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0
"

9
’-

0
"

"V"=55’-4"

12’-6"

5 @ 20" 5 @ 20"

9
’-

0
"

19"

9
’-

0
"

9
’-

0
"

19"

12’-6"

9
’-

0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

GAGE PLATE No. P-P

SLIDE PLATE S-8P

BRACE SLIDE PLATE S-5P

BRACE SLIDE PLATE S-7P

SLIDE PLATE S-9P

2 PAIR

12 PCS.

BRACE SLIDE PLATE S-4P

D.I. RAIL HOLD DOWN CLIPS E-3706

D.I. RAIL HOLD DOWN CLIPS E-3707

D.I. RAIL HOLD DOWN CLIPS E-3708

FROG GAGE PLATES FG-1P THRU FG-3P

HEEL PLATE P-5RH

FROG PLATES No. FCP-1 THRU FCP-3

912 PCS.

VERTICAL SWITCH ROD WITH SMJ CLIPS

456 PCS.

PLATES P-22 THRU P-29

TURNOUT PLATES P-10 THRU P-21

FROG PLATES No. FP-1 THRU FP-9

GAGE PLATE No. G-1P

228 PCS.

10164.00

TOTALTOTAL

294.0010" x 9"4

14’-0"7" x 9"16

7" x 9"24

13’-0"7" x 9"

12’-0"7" x 9"

11’-0"7" x 9"

9’-0"7" x 9"24

10’-0"7" x 9"32

LIFT

LIFT

LIFT

LIFT

"U"=54’-7 �"

29’-7 �"

5 @ 19�"

�" POINT OF FROG �" POINT OF FROG

 2 EACH

 2 EACH

 2 EACH

 2 EACH

 2 EACH

 2 EACH

 2 EACH

 2 EACH

 4 EACH

 4 EACH

 4 EACH

 4 EACH

 4 EACH

 4 EACH

 4 EACH

 6 EACH

 12 EACH

 8 EACH

 8 EACH

 10 EACH

1680.00

1176.00

1890.00

No.10 SPRING RAIL FROG - 24’-6"

16’-0" U-69 ADJUSTABLE GUARD RAIL W/PLATES

TIE PLATES

BOLTLESS ADJUSTABLE BRACE ASSEMBLY

1134.00

BILL OF SWITCH TIES BILL OF MATERIAL

 2 EACH

 2 EACH 23’-6" RAIL

28’-6" RAIL

39’-0" RAIL 6 EACH

GAGE PLATE No. G-2P 2 EACH

RIGHT HAND CROSSOVER

DAP TIES

14’-0"

24 PCS.

No. 1 SMJ TYPE SWITCH ROD W/BASKET

2 EACH

2 EACH

2 EACH

EPOXY BONDED PREFABRICATED MITRE CUT INSULATED JOINT (28’-6")

EPOXY BONDED PREFABRICATED MITRE CUT INSULATED JOINT (40’-6")

EPOXY BONDED PREFABRICATED MITRE CUT INSULATED JOINT (46’-6")

16’-6" EXTENDED FIELD WELDED TYPE SWITCH POINTS (40’-0" RAIL)

1 PAIR

1 PAIR

R.H. SAMSON STOCK RAILS (30’-0")

L.H.  SAMSON STOCK RAILS (40’-0")2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

22

16

14

1270.50

1008.00

955.50

7" x 9"6 24’-0" 756.00

158

QTY. DESCRIPTION

"PANDROL", OR EQUAL, SCREW SPIKES  15/16 " DIA. X 6" No. 5760

"PANDROL", OR EQUAL, E-CLIPS TYPE E-2055 (GALVANIZED)

"PANDROL", OR EQUAL, E-CLIPS TYPE E-2063 (GALVANIZED)

SIZEPIECES LENGTH
FEET

BOARD

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

14’-10"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

-
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PLATE F-5

FROG TIE

MECHANISM

RETARDER
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NOTES:

NOTE:

INSTALLATION OF FROG FIELD WELDS:

NO. 10 SPRING RAIL STEEL FROG

         xxxxxx

#F-3-L

RAIL = 17’-10" LG.

#F-2-L

XXXXXXXXXXXXXXXX

X
X

X
X

XX
X

X
X

X

XXXXXXXXXXXXXXXX X
X

X
X

X

X
X

X
X

X

xxxxxxxxxxxxxxx

x
x

x
x

x

x
x
x
x
x

x
x
x
x
x

x
x

x
x
x

xxxxxxxxxxxxxxx

#1

x
x
x
x
x

 
x
x
x
x

        xxxxxx

         xxxxxx

        xxxxxx 
x
x
x
xx

x
x
x
x

x
x
x
x
x

x
x
x
x

         xxxxxx

x
x
x
xx

x
x
x
x

#2

#F-5-L

#3

x
x
x
x
x

        xxxxxx 
x
x
x
x

        xxxxxx

x
x
x
x
x

 
x
x
x
x

x
x
x
x
x

x
x
x
x

#4

x
x
x
xx

x
x
x
x

         xxxxxx

LONG PT. RAIL = 12’-10" LG.

#F-6-L

24’-6"

12’-0" 12’-6"

7’-5"

THEORETICAL POINT OF FROG

5"   

C TIE AND BOLTL

2’-0" FLARE

1’-6"

4"

BEND

4"

HOLD DOWN CLIP

HOLD DOWN CLIP FG-3PFG-2P

�" POINT OF FROG

5’-7�"

5"   

1’-11�" 2’-8" FLARE

6 BOLT SPACES @ 9�" 2 BOLT SPACES @ 8�"

1
5
�

"

1
3
�

"

3�" THROW

6 SPACES @ 19�" 7 SPACES @ 19�"

15�" 2’-5�"
�" POINT OF FROG

FROG PLATE F-3FROG PLATE F-2

3�"

(SHOWN WITH RETARDER MECHANISM)

SHORT PT. RAIL = 10’-3�" LG.

TO BE FIELD WELDED

TOE AND HEEL JOINTS

POINT OF FROG

7’-1�" FROM �"

POINT OF TANGENCY

PLATE FG-1P

FROG GAGE

PLATE F-6

FROG TIEPLATE F-4

FROG TIE

FILLET WELD (TYP.)

2 PASS �" +

" LG.2
12"  FLANGEWAY FILLER ~ 5’-11 

RAIL = 17’-7 �" LG.

RAIL END TO BE DRILLED OUTSIDE TWO HOLES OF SCRRA RAIL JOINT PER ES2502.

DRAWINGS MUST BE APPROVED BY SCRRA DIRECTOR OF ENGINEERING.

FROG SHOWN IS PER NOTE 3 ABOVE, IF ANOTHER SPRING RAIL FROG IS USED, SHOP

TO MANUFACTURING.

MANUFACTURER MAY SUBMIT ALTERNATE DESIGN FOR TOE BLOCK FOR APPROVAL PRIOR

(2" OPENING). REGULAR BOLT WITH THIMBLE TO BE USED INSTEAD OF SHOULDER BOLT.

NEXT TO SPRING WING RAIL TO BE BENT TO ALIGNMENT OF FULLY OPEN SPRING WING RAIL

THE TOE BLOCK TO BE CAST STEEL PER AREMA PLAN NO. 401-82. JOINT BAR

DURING MOVEMENT OF SPRING WING RAIL.

AS REQUIRED TO ALLOW CLEARANCE FOR BODY BOLTS AND OTHER FROG COMPONENTS

THE NUMBER OF BOLTS AND BOLT SPACING FOR HOLD DOWN HORNS TO BE ADJUSTED

HOLD DOWN HORN FOR SPRING BOX.

POINT OF FROG MAY BE USED IN PLACE OF AREMA SPRING BOX. SUBSTITUTE

SPRING ASSEMBLY WITH BOLT THROUGH RIGID AND SPRING WING RAILS AT THEORETICAL

CENTERED ON CENTERLINE OF SWITCH TIE.

WITH SPRING WING RAIL AT HALF OPEN POSITION. OTHER ITEMS TO BE APPROXIMATELY

TO FULLY OPENED SPRING WING RAIL. HOLD DOWN HOUSING TO BE CENTERED ON HORN

SPRING BOX FOR SPRING WING RAIL TO OPEN 2" AT BEND. LOCATE ITEMS PERPENDICULAR

DURING MANUFACTURING OF FROG PLATES, SET STOPS, HOLD DOWN HORNS AND

COUNTERSUNK, SQUARE NECK WITH SPRING WASHERS.

SPRING BOX BOLTS TO BE �" DIAMETER, HEAT TREATED CARBON STEEL, GRADE 8,

HEADLOCK.

CARBON STEEL, GRADE 8 WITH SQUARE NUTS, �" SPRING WASHER AND BEVELED

HORN AND CAST STEEL TOE BLOCK BOLTS TO BE 1" DIAMETER, HEAT TREATED

WITH �" SPRING WASHER AND BEVELED HEAD LOCK.

BODY BOLTS TO BE 1�" DIAMETER, HEAT TREATED CARBON STEEL, GRADE 8,

HOLES IN PLATES FOR SCREW SPIKES ARE DRILLED 1" DIA.

SHOULDERS MUST MEET APPROVED DESIGN SPECIFICATIONS.

FROG PLATES ARE DESIGNED TO BE INSTALLED PERPENDICULAR TO MAIN TRACK.

AREMA RECOMMENDED PRACTICE.

ANY CONSTRUCTION DETAILS NOT SHOWN SHALL BE IN ACCORDANCE WITH CURRENT

FOR "SPECIAL TRACKWORK", EXCEPT AS OTHERWISE SPECIFIED.

WORKMANSHIP AND MATERIALS SHALL BE PER CURRENT AREMA SPECIFICATIONS

SPRING, RAILS SECTION, DATE MADE AND MFG’S SERIAL NO. IF ANY.

FROG IN RAISED OR DEEPLY CUT CHARACTERS TO INDICATE MFG., FROG NO. 10, R.H.,

A MARKER PLATE SHALL BE PLACED ON THE RIGID WING RAIL NEAR THE �POINT OF

SAME END OF ALL FROG PLATES.

FROG NO., R.H., RAIL SECTION AND PLATE NUMBER. MARK TO BE STAMPED ON

ALL FROG PLATES SHALL BE STAMPED IN �" CHARACTERS TO INDICATE MFG.,

PLATES WITH "PANDROL" FASTENERS AND BODY BOLT SPACING.

SPRING RAIL FROG PER AREMA PLAN NO. 401-82 MODIFIED FOR ARM LENGTHS,

RAIL TO BE 136 LB. HIGH STRENGTH FOR ENTIRE TURNOUT.

FROG ANGLE 5°-43’-29".

-
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LAYOUT

NO. 10 136 LB. R.H. SR FROG 

19.

 

18.

 

 

 

 

17.

 

 

16.

 

 

15.

 

 

 

 

14.

 

13.

 

 

12.

 

11.

10.

9.

8.

 

7.

 

6.

 

 

5.

 

 

4.

 

3.

2.

1.

USE DOES NOT EXCEED ABOVE LIMITS.

BOLTED JOINTS PER ES1202 ARE TO BE USED ON TURNOUT SIDE IF TURNOUT

TRAFFIC OR MORE THAN ONCE PER DAY.

FIELD WELDS ARE USED ON TURNOUT (CURVED) SIDE IF USED BY THROUGH

IN ALL CASES.

FROG TO BE INSTALLED WITH FIELD WELDS ON MAIN TRACK (STRAIGHT) SIDE

USE A 12" BOND OF WELDED OR PLUG - IN TYPE.

PROPER INSTALLATION OF THE BONDS.

BONDS AS SHOWN HEREON, THE PLATE CLIP SHOULD BE ALTERED TO PERMIT

WHEN A PLATE CLIP ON SPRING RAIL FROGS INTERFERES WITH APPLICATION OF

END OF RAIL.

DECREASE, WHEN NECESSARY, DUE TO LIMITED DISTANCE FROM BOLT TO

DISTANCE BETWEEN TERMINALS IS SHOWN AS 1". THIS DIMENSION MAY

ON SPRING RAIL FROGS, BONDS TO BE INSTALLED ON RIGID WING RAIL SIDE.
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PLATE DIM "L" DIM "M" DIM "N"

F-2

Plts REQ’D.

1 EA.

NOTE:

8
"

DIM "L"

2"

N

M

1 EA.2’-8"F-3

4
"

1" DIA.

�
"

4’-0"

9"

2" R.
3
"
 

M
IN
.

2
"

2
’-

1
0
"

2
"

TYP.

1" DIA.

1
"

7’-3"

9"

2
"

10"

5"

4
"
 

M
IN
.

8"

1�" DIA.

24"

2
’-

1
"

1" DIA.

1" DIA.

3
"

6
"

2
"

2
"

NOTE:

10�" 9" 10�" 9" 10�" 9" 10�" 9"

2
’-

5
�

"

7
�

"

4�"2�"

(TYP.)

1" DIA.

1
�

"

(TYP.)

2" R.

2�" �
"

5
�

"

7
�

"

3
’-

2
�

"

�
"

3
�

"

5
"

5’-7�"

9" 10�" 9" 10�" 9" 10�" 9"

1
8
�

"

6
�

"
1
1
�

"

6
�

"
1
8
�

"

2
4
�

"

2
’-

7
�

"

2
"

2�"

4�"

1
4
�

"

6
�

"

6
�

"

�
"

1
6
�

"

6
�

"
1
0
�

"
6
�

"

4
�

"
2
’-

5
�

"

7
�

"
6
�

"

6
�

"

10�" 9" 10�" 9"

2
"

4�" 2�"4�"2�"

1�
"

�
"

FROG PLATE - F-5

FROG PLATE - F-6

FROG PLATE - F-4

1
�

"
4
�

"
1
�

"

6�"

2
�

"

2
�

"

3�" 6�"

6�"

6�" 2"

�
"

�
"

FROG PLATE - F-2 AND F-3

2’-9�" 20�"

18�"

19�"

17�"

9�"

10�"

4�"

�
"

�
"

�
"

1�"

1" DIA.

3
"

6
"

5�"

6�"

2�"

�
"

�
"

�
"

�
"

1�"

FOR PLATE - F-2 
HOLD DOWN CLIP

END DETAIL - BOTH ENDS

END DETAIL - BOTH ENDS
FOR PLATE - F-6
HOLD DOWN CLIP

SCALE: NONE
SCALE: NONE

SCALE: NONE
SCALE: NONE

DIMENSION TABLE

FOR NOTES AND FROG LAYOUT SEE DRAWING ES2922-06.

STAMP PLATE PER

NOTE 4, SHEET 6.

-
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DETAILS AND DIMENSION TABLE

NO. 10 136 LB. R.H. SR FROG PLATE

SHEET

SEE DETAIL THIS

HOLD DOWN CLIP

RAIL

BASE OF

(4) HOLES

1" DIA.

SHEET

SEE DETAIL THIS

PLATE F-2 ONLY

HOLD DOWN CLIP

F-2 ONLY

1" DIA. PLATE

WELD

BEVEL GROOVE

2172-1 (TYP.)

SHOULDER

(SCALE: NONE)

�" x 8" x DIM "L" - FLAT - W/ CLIPS

WELDED STOP

2" x 1" x 6"

FILLET WELD

2 PASS�" +

2172-1 (TYP.)

SHOULDER



2
5
°

�" BRACES

�" BACKER PLATE

16’-0" LONG

(1) GUARD BAR UIC 33 (U69)

2172-5

PANDROL SHOULDER

2172-5

PANDROL SHOULDER

(10) �" THICK

(20) �" THICK

(10) �" THICK

(40) ADJUSTMENT SHIMS

SECURITY LOCKNUT

WITH �" THICK FLAT WASHER AND

(10) GRADE 8 BOLTS - �" x 3�" LG.

2172-1 & 2172-5 (1) EA. REQ’D.

PANDROL SHOULDERS

BRACE WELDMENT AND

(10) GUARD RAIL PLATES WITH

2"

4�" 6�" 7"

2’-4"

2"

1
"

5
�

"

4
�

"

1
�

"

1
�

"

1�"

�
"

SEE DETAIL 1
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TYP.

(5) HOLES

1" DIA.

PANDROL SHOULDER

8"

3"

2
"

WEB SIDE

TOP

GUARD FACE SIDE

OF ALL MACHINED SURFACES

BREAK SHARP CORNERS

REF.

1st CUT 2nd CUT

12"

STRAIGHT GUARD FACE 9’-5"

STENCIL "LIFT" POINTS AS SHOWN WITH WHITE MARKER ON TOP OF BAR.

FROM THIS END

LAYOUT & DRILL

12"

OF BAR

"A"

"X"

"A"

"B"

"B"

AT TOP

No.1 No.1

LIFT

No.1 No.1

BASE OF RAIL
C/L PLT.

14° 14°

12"

LIFT

No.1 No.1 No.1

"B"

"B"

No.1No.1 No.1

10 TIE GUARD RAIL 16’-0" LONG

OF BAR

"A"

"A"

AT TOP

8�" 19�" 19�" 19�" 19�" 19�" 8�"19�" 19�" 19�" 19�"

4�"
2
�

"

1
�

"

2’-3�"

FLARE 3’-3�"

1
�

"

FLARE 3’-3�"

2’-3�"

2
�

"

4�"

"X"  8�"x 2’-3�"x 3’-11�"x 5’-6�"x 7’-2�"x 8’-9�"x 10’-5�"x 12’-0�"x 13’-8�"x 15’-3�"

HOLES 1" DIA. - 1�" A.B.

1�"

�"

3�"

2�"

�
"

1�"

3�"

�
"

2�" 2�"

3’-3�"

2’-3�"

3�" �" 2�" 1�"

1�"

AT �" BELOWAT �" BELOWAT �" BELOW

AT �" BELOW

3"

DETAIL 1

NOTES:

SECTION A - A SECTION B - B

FLARE DETAIL

ASSEMBLED 16’-0" GUARD RAIL

PUNCHING DETAIL

TYPICAL PLATE

COLLECTIVE DRILLING FROM END OF GUARD BAR MARKED "X"

5.

 

4.

 

3.

 

2.

 

1.

RAIL SEAT

CANT 1:40
�" DEEP�" DEEP

TYPICAL PLATE DETAIL

136RE

SCALE: NONE

WELDING PER ANSI #AWS D1.1-92 OR LATEST REVISION.

SPECIFICATIONS FOR SPECIAL TRACKWORK.

LOCKNUT. WORKMANSHIP AND TOLERANCES PER AREMA 

EXCEPT BOLT TO GRADE 8 AND NUT TO BE SECURITY 

GUARD RAIL BOLT AND NUT PER AREMA SPECIFICATION M11.

SPECIFICATION M7.

BASE PLATE, BRACKET AND SHIMS MILD STEEL PER AREMA

(GUARD FACE BRINELL 319 MIN.)

GUARD RAIL SECTION UIC 33; (U69) UIC 860.0 GRADE 90A

-
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GUARD RAIL DETAILS

NO. 10 136 LB. R.H. SR FROG 



1’-8"1’-9"1’-9"1’-9"1’-8�"1’-8�"1’-8"1’-8"1’-8"1’-8"4"

2
’-

8
�

"

SWITCH ANGLE 1°-44’-11"

END OF BOTTOM PLANING
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STOP
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LEVEL 25’-9"
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HEEL END OF SWITCH POINT RAIL (SEE NOTE 10)
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MADE FROM 40’-0" LONG RAIL

SECTION AT HEEL END OF 16’-6" SWITCH POINT

TOP VIEW OF SWITCH POINT

NOTES:

HEEL BLOCK DETAIL

STOP

END VIEW OF POINT

AND �" COTTER

SPRING WASHER, A.N.S. HEAVY HEX NUT

MACHINE BOLT 1�" x 4�" DRILLED 4�",

SCALE:�" = 1’-0"

SCALE: NONE

SCALE: NONE

SCALE: NONE

�" R.

C

C

-
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NO. 10 SPLIT SWITCH POINT DETAILS

�" IN 12"

SECOND TOP PLANING

(TYP. U.N.O.)

1�" DIA. HOLES

THESE FOUR BOLT HOLES

PEENING NOTE 6 APPLIES TO

�" x 1�"  COTTER (A.N.S. HEAVY SQ. NUTS)

LUG BOLTS 1" x 5" LG., 4�" TO    COTTER, WITH 2 NUTS. �" SPRING WASHER AND

1�" x 1�" COTTER (A.N.S. HEAVY HEX NUTS)

TRANSIT CLIP BOLTS: 1" x 1�" LG., 3�" TO   COTTER, WITH �" SPRING WASHER AND

�" x 1�" COTTER (A.N.S. HEAVY SQ. NUTS), (SEE NOTE 12)

STOP BOLTS �" x 3�" LG., 3�" TO    COTTER, WITH 1�" SPRING WASHER AND

A.N.S. HEAVY HEX NUTS ON STOCK RAIL SIDE AND �" COTTERS.

MACHINE BOLTS, FITTED WITH HEAD LOCKS,�" THICK SPRING WASHERS.

TWO BOLT HEEL SPACER BLOCK WITH 1�" x 4�", DRILLED 4�" H.T.C.S.

FASTENED HERE (SEE NOTE 9)

SWITCH POINT IDENTIFICATION TAG

ON GAGE SIDE ONLY

�" x 14’-6" LG. REINFORCING BAR

ROUND TO 1�" RAD. AND GRIND TO SHARP EDGE. REMOVE ALL BURRS.

�" POINT CHAMFERED TO�" IN 2’-0" AT�" BELOW TOP OF STOCK RAIL, CHAMFER ANGLE 78°00’,

RISER

�"

RISER

�"

RISER

�"

RISER

�"

RISER

�"

RISER

�"

RISER

�"

RISER

�"

INSTALLATION OF SWITCH POINT LOCK

BOLT HOLE, LEAVE BLANK FOR

12.

11.
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5.

4.

3.

 

2.

1.

L3-2-R-24G.

FASTENERS, BOLT PART NO. C-50-LR-BR2424 AND COLLAR PART NO. 

NO. L3-2-R-24G FOR �" RIVETS, AND FOR �" STOP BOLTS USE HUCK 

HUCK FASTENERS, BOLT PART NO. C-50-LR-BR2416 AND COLLAR PART 

RIVETS AND �" STOP BOLTS, MANUFACTURER CAN SUBSTITUTE �" 

UNLESS SWITCH POINT ORDER SPECIFICALLY CALLS FOR USE OF �" 

POINTS ARE MADE THE SAME.

HARDEN RAIL END. NON - INTERLOCKED AND INTERLOCKED SWITCH 

THE ENTIRE PERIPHERY BY SLIGHTLY GRINDING. ALSO, "DO NOT" END 

AT HEEL END OF SWITCH POINT RAIL, BREAK SHARP CORNER AROUND 

SPACER BLOCK IN LOCATION SHOWN.

TO BE FASTENED TO SWITCH POINT, ON GAGE SIDE OF RAIL AT HEEL 

(3) THE TURNOUT NUMBER. MARK TAG THUS: 16’-6" (40’-0") NO. 10. TAG 

(2) IN PARENTHESIS, THE ACTUAL LENGTH OF SWITCH POINT RAIL AND 

METAL IDENTIFICATION TAG SHOWING (1) DESIGN LENGTH OF SWITCH, 

CONTOUR.

END OF TOP PLANING, WHERE THE SWITCH POINT HAS FULL HEAD 

TO THE CONTOUR OF A NEW 136-LB. RAIL AND SHALL RUN OUT AT THE 

DISTANCE OF 36" FROM THE POINT OF SWITCH AND SHALL BE SHAPED 

THE CONTOUR PLANING SHALL BE ON THE GAGE SIDE BEGINNING AT A 

ALL SWITCH POINTS WILL BE FURNISHED WITHOUT ALLOY STEEL TIP.

GRINDING BEFORE PEENING.

ON RAIL AT EDGE OF BOLT HOLE TO BE CAREFULLY REMOVED BY 

HAMMER WITH SUITABLE HEAD AND FINISHING WITH DRIFT PIN. BRAND 

POINT AND AT THE HEEL END OF THE SWITCH POINT RAIL, USING AIR 

THE EDGES OF THE BOLT HOLES AS INDICATED AT THE HEEL OF SWITCH 

IN ORDER TO ELIMINATE STRESS RAISERS, MANUFACTURER SHALL PEEN 

SPECIFICATIONS", UNLESS OTHERWISE SPECIFIED ON THIS PLAN.

SHOWN, SHALL BE PER CURRENT AREMA "TRACKWORK PLANS AND 

MATERIALS AND WORKMANSHIP, ALSO ANY CONSTRUCTION DETAILS NOT 

SIDE PLANING FIGURED ON GAGE LINE �" BELOW TOP OF RAIL.

SWITCH POINTS.

RIGHT HAND TURNOUT SHOWN, MAKE OPPOSITE HAND FOR LEFT HAND 

SWITCH POINT AT LOCATION SHOWN.

OF RAIL, HS, MANUFACTURER AND WHEN MADE, TO BE FASTENED TO 

METAL IDENTIFICATION TAG SHOWING HAND OF SWITCH POINT, WEIGHT 

ORANGE.

SWITCH POINTS TO BE MADE FROM HIGH STRENGTH RAIL, PAINT MARKED
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18°-25’ 1 IN 3

   HEEL OF SWITCH POINT

HEEL OF SWITCH POINT

HEEL OF SWITCH POINT  

HEEL OF SWITCH POINT

6"

6"

  

6"

  

"A"

"A"

   

"A"

"A"

6"

"A"

"A"

  

  

"A"

"A"

PLANE OFF

       

  

�
"

10�"

10�"

OF POINT OF SWITCH

INDICATE LOCATION

OF RAIL HEAD TO

PAINT MARK ON TOP

(      )

(      )
HAND STRAIGHT

HEEL END OF LEFT

RAIL

BENT STOCK

RIGHT HAND

HEEL END OF

(      )

RAIL

BENT STOCK

LEFT HAND

HEEL END OF

STOCK RAIL

STRAIGHT

RIGHT HAND

HEEL END OF

(      )

OF POINT OF SWITCH

INDICATE LOCATION

OF RAIL HEAD TO

PAINT MARK ON TOP

SECTION "A-A"

NOTES:

STOCK RAILS SHOWN ARE FOR "LEFT HAND TURNOUT"

STOCK RAILS SHOWN ARE FOR "RIGHT HAND TURNOUT"

40’-0"

9’-6"

10’-0"

10’-0"

9’-6"

30’-0"

9’-6"

30’-0"

9’-6"

40’-0"

10’-0"

10’-0"

Sw. Length BEND ANGLE

16’-6" 1°-44’-11" or 1" in 2’-9"

V (Vertex Dist.)

10

10

No.

T.O.Sw. Pt.
FOR REPLACE. ORDERS ONLYFOR FIRST (NEW) INSTALL.

30’-0"16’-6"

40’-0"10’-0"16’-6"

LENGTH DC

BSTOCK 

RAIL

STR.

BENT

9’-6"

9’-6"

C D

52’-0"

52’-0"

SEE NO. 10

END DRILL. END DRILL.

SEE NO. 10

NONE

HEEL END 

ONLY ONLY

HEEL END 

NONE10’-0"

10’-0"

    10�"

LENGTHS B, C, & D FOR 136 LB. RAIL

10’-0"

SEE NOTE 5

SEE NOTE 5

3.

 

2.

 

1.

4. BEND ANGLE IN BENT STOCK RAIL TO BE AS FOLLOWS:

FOR NEW SAMSON SWITCH INSTALLATIONS OR REPLACEMENT ORDERS SEE TABLE BELOW.

FOR STOCK RAIL UNDERCUT LENGTH "B", PER SECTION "A-A", LENGTH "C" AND "D"

PER CURRENT AREMA PLAN NO. 1005.

UNDERCUT STOCK RAILS TO BE MADE OF HIGH STRENGTH RAIL WITH ENDS BEVELED

FOR CORRECT ORDERING OF REPLACEMENT STOCK RAILS.

INFORMATION OR DIMENSIONS NOTED THUS, (     ) TO BE FURNISHED BY FIELD FORCES

-
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UNDERCUT STOCK RAILS

NO. 10 STRAIGHT OR CURVED
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1-11-30

L-5080

L
-
2

9
1
0

PART NUMBER MATERIAL SPECIF. DESCRIPTION DETAIL REMARKSQTY.

FURNISH WITH EACH CLIP ASSEMBLY:
16-GAGE STEEL THIMBLE

6’-9"

WROT WASHER BP-10003-BM

SPRING WASHER & NUT REMOVED FOR CLARITY

1 " DIA. HOLES IN RODS

4�"

THROW AT POINT

FOR 39’ SWITCHES ONLY

3’-4�"

�
"

(SHOWN FOR MACHINE ON RIGHT) SEE NOTE 2

+
-

1"

2�
" 

R.

1�
" 

R.

B.S. WHITWORTH 6 THREADS

1
"

6°

1"R.

1"

2"

1" 1"

T-6

TOWARD POINT

OF SWITCH

SWITCH

TOWARD HEEL OF

1"

2
"

7
"

5
"

1
"

1
"

1"R.

+ -

+ -

.0
2
3
0
"

R
.

.0
2
6
7
"

.0
2
6
7
"

.1
0
6
7
"

.1
6
0
1
"

.16667"

Pitch

BILL OF MATERIAL FOR 1 TYPE "SMJ" SWITCH ROD ASSEMBLY

MATERIAL FOR CLIP ASSEMBLIES

All 2 SMJ-1 S.A.E.1020-For.Stl. Bearing Clip MACHINED PER DETAIL

4 H.T.C.S. Web Bolt SEE NOTE

2 DD-2 Malleable Iron Bearing PAT. N0. L-2910, MACHINED PER DETAIL

2 HE-1 Malleable Iron Bearing PAT. NO. L-2915, MACHINED PER DETAIL

2 B-1 S.A.E.1045-For.Stl. Offset Bearing Cap

2 B-6 S.A.E.1045-For.Stl. Offset Bearing Cap

2 B-6 S.A.E.1045-For.Stl. Offset Bearing Cap

4 T-9 S.A.E.1020 Shim Retainer

12 T-6 Stainless Steel Adjustment Shim

4 BP-10003-BM Wrot Iron Wrot Washer

4 H.T.C.S. Rod Bolt

4 Steel Spg. Lox Washer For 1" Rod Bolts

4 Steel Cotter

2 Steel Grease Fitting PRESSURE - FOR BEARING CLIP

2 L-5080 Malleable Iron Headlock FOR ROD BOLTS

2 16-Gage Steel Thimble

2 16-Gage Steel Thimble

All

All

All

All

All

All

All

All

All

Material for Vertical Rod

C-1

B-11

AP-34

ST-684

1

2

1

2

4

1

4

All

All

All

All

All

All

All

All 4

Malleable Iron

Malleable Iron

AAR-Sig.Sec.13-52

AAR-Sig.Sec.13-52

AAR-Sig.Sec.13-52

H.R. Mild Steel

Low Carbon Steel

Cone Adj. Nut

Switch Adjuster

Channel

Bushing

Angle

Splice Plate

Collar

1

1
Vertical Rod

Vertical Rod

Conn.& Insul.Bolt

Use one-ST-708-1

Use one-ST-708-1

Use one-ST-708-2

Use one-ST-708-2

HUCK FASTENER NO. LC-2R24

FOR 1�" THROW RODS

26’

39’

26’

39’

26’

26’

39’

16’-6"

39’

-+

15�"

16�" (4’-0 �"  ROD NO.1) 16�"

15�"

1�"

1
�

"

…" DIA.

1�"

1
�

"

…" DIA.

FIG. 3, REF. C.

WITH COLLAR PART NO. LC-2R24 PER SIG. DEPT. DWG. 0-1065

2 - CONE ADJ. NUTS AND 4-HUCK BOLTS NO. H.L.C. 50LR-BR24-36,

SWITCH ADJUSTER, AAR-SIG. SECT. DWG.1274A COMPLETE WITH

9�"

2�"3�" 2�"

8�"

AND 2 - ADJ. SHIMS - T-6

SHIM RETAINER - T-9

ADJUSTABLE BEARING CLIP - SMJ-1

1�" DIA. HOLES IN RODS

SPLICE PLATE - ST-684

FIBRE ANGLE - AP-34

ALL 26’ SWITCHES

PLUS ADJUSTMENT FOR

8�"

SQ. HD. WITH SAME FITTINGS FOR 39’ SWS.

H.T.C.S. BOLTS 1" x 6�", DR. 6",�" THIN

FOR TWO (2) 26’ SWITCHES OR TWO (2)

�" SPRING LOX WASHER AND�" x 1�" COTTER

4�" THIN SQ. HD., SLOTTED HEX. NUT,

TWO (2) WEB BOLTS, H.T.C.S. 1"x 5�" ,DR.

�
"

SEE NOTE 5

STAMPING

3’-4�" �"

12�" 12�"

FOR 39’ SWITCHES ONLY

12�" 3�"8�" ADJUSTABLE12�"3�"8�" ADJUSTABLE

2�"

1"

2�"

2
�

"

2�"

�
"
 

M
IN
.

�
"
 

M
A

X
.

�
"

�
"

2
�

"

2
�

"

MIN.

2�"

1
�

"

12�" �"

COUNTERBORED

�" P.T.F.�" DEEP MINIMUM,

�" DIA.�" DEEP

1
�

" 1
�

"

COLD COINED TEATH

PER IN., 40 THREADS, 6�" LONG

FITTING

PRESSURE GREASE

�" DIA.

2�"2"+
-
 "

1�"

WITH SERRATIONS

BE PARALLEL

THIS FACE MUST

3
�

"
1
�

"
2
�

"

1
�

"
�

"

�"5�" 3�" 1�"

7�"

2
�

"

2�" 2�"

1�"

1
�

"
1
�

"

1
�

"

+
�

"

-
 

"

�
" 

R.

�" R.
�"R. 

5�" �"

3�" 1"

2
�

"

1�" DIA.

�"

1
�

"
�

"
�

"

�
"

�" R.

1�"

TO ROD

MUST BE 90°

THIS SURFACE

2
�

"

�
"

�
" 2
�

"

1�" DIA.

�"

�"

3
�

"
�

"

1
�

"

�
"

�
"

�
"

3
�

"

1�"

�"

STAMPED - DD - 2

1
�

"

�"

1
�

"

�
"

�"

�" R.

2
�

"

�
"

�
"

1�"

�" �"

�"�"

STAMPED-T-9
�" R.

�" R.

(4’-2�" ROD NO.5)(4’-3�" ROD NO.6)(Adjustable  1�" )

(4’-1�" ROD NO.2)(4’-1�" ROD NO.3)(4’-2�" ROD NO.4)

9�"

2�" 2�"3�" BEARING HE-1 FOR 39’ SWITCH

BEARING DD-2 FOR 26’ SWITCHES

B-1 OR B-6, SEE NOTE 1.

OFFSET BEARING CAP

L-5080

HEADLOCK

COTTER. (FURNISHED WITH CLIP)

SLOTTED HEX. NUT &�" x 1�"

DR. 3�" WITH SPG. LOX. WASH.

ROD BOLTS - H.T.C.S. 1" x 4�"

FIBRE CHANNEL - C-1

FIBRE BUSHING - B-11

1
�

"
3
�

"
FOR 39’ SWITCHES

MINUS ADJUSTMENT

ADJUSTABLE BEARING CLIP - SMJ-1

ST-708-1 FOR 26’ SWITCHES

ST-708-2 FOR 39’ SWITCHES

NO. 1 SWITCH ROD ASSEMBLY

ENLARGED PROFILE OF SERRATIONS

HEADLOCK L-5080

ADJUSTABLE BEARING CLIP - SMJ - 1

WROT WASHER - BP - 10003 - BM

ADJUSTABLE SHIM - T - 6

SHIM RETAINER - T - 9

BEARING - DD - 2

45°

SCALE: 3" = 1’-0"

.0
2
3
0
"

R
.

SCALE: NONE

SCALE: 6" = 1’-0"

- 0"

+�"

SCALE: 6" = 1’-0" SCALE: FULL

SCALE: FULL

SCALE: FULL

�" x 1�" x 2�"

�" x 2" x 1�"

1�" I.D. x 2" O.D.x�" THICK

1"x4�" DR.3�" REG.SQ.HD.SLOTTED HEX NUT

�" x 1�" FOR ROD BOLTS

1�" LONG - FOR SHIPPING

2�" LONG - FOR SHIPPING

HEAT TREATED - BRINELL -.225 to .250

HEAT TREATED - BRINELL -.225 to .250

HEAT TREATED - BRINELL -.225 to .250

�" x 1" x 10" HARD FIBRE - PARAFIN COATED

1" O.D. HARD FIBRE - PARAFIN COATED

�" x 2�" x 9�" FOR INSULATION

�" x 2�" x 4�" HARD FIBRE - PARAFIN COATED

HIGH FASTENER NO. HLC-50LR- BR24-36High Strength Steel

TWIST, MACHINE AND DRILL END HOLE

TWIST, MACHINE AND DRILL END HOLE

NOTES:

SWITCH

OF

LENGTH

136 LB. RE RAIL SECTIONS.

1-11-30 FOR USE ON 11’-0" TO 30’-0" SWITCHES, 115 LB., 119 LB., 131 LB., 132 LB. AND

1-39 FOR USE ON 39’-0" SWITCHES, 132 LB., AND 136 LB. RE RAIL SECTIONS.

BE USED UPON. IDENTIFICATION MARKING WILL BE AS FOLLOWS:

VERTICAL SWITCH ROD SHALL BE PLAINLY STAMPED TO INDICATE SWITCH THAT ROD ASSEMBLY CAN

SPECIAL TRACKWORK UNLESS OTHERWISE SPECIFIED.

MATERIALS AND WORKMANSHIP SHALL MEET CURRENT A.R.E.M.A. SPECIFICATIONS FOR

THE STOREKEEPER OR FIELD FORCES, TO BRING COTTER WITHIN THE LIMITS OF SLOT IN WEB BOLT NUTS.

�" THICK SPRING WASHER SHOULD BE REPLACED WITH A �" THICK SPRING WASHER BY

TOP VIEW OF ROD ASSEMBLY. WHEN ROD IS USED ON 11’-0" AND 16’-6" SWITCHES THE

TWO WEB BOLTS SHALL BE FURNISHED WITH EACH CLIP ASSEMBLY AS CALLED FOR BY NOTE IN

(RIGHT OR LEFT) SHOULD ALSO BE SPECIFIED.

LENGTH OF SWITCH. ON INTERLOCKED SWITCHES WITH AUXILIARY THROW ROD, MACHINE SIDE

SHOWN IN BILL OF MATERIAL. REQUISITIONS AND ORDERS SHALL SPECIFY RAIL SECTION AND

WHEN COMPLETED RODS ARE ORDERED THEY SHALL BE ASSEMBLED AND INCLUDE ALL PARTS

WHEN AN INDIVIDUAL PART IS REQUIRED, IT SHALL BE ORDERED BY PART NUMBER.

ALL PARTS SHOWN IN BILL OF MATERIAL SHALL BE FURNISHED WITH THESE CLIP ASSEMBLIES.

IS WANTED, REQUISITIONS AND ORDERS SHALL SPECIFY, RAIL SECTION AND LENGTH OF SWITCH.

MAY BE REQUISITIONED AND ORDERED SEPERATELY. WHEN A BEARING CLIP ASSEMBLY ONLY

WHILE THIS PLAN SHOWS BEARING CLIPS ASSEMBLED TO SWITCH ROD, THIS CLIP ASSEMBLY
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NOTE:

LATCH & GAUGE PLATE

DRILLED IN BOTH

1�" DIA. HOLES

NOTE:   �" DIA. &

MACHINE

SWITCHTRACK

(2 PCS. REQ’D. AS SHOWN)

(2 PCS. REQ’D. AS SHOWN)

TIES SHALL BE MADE OF DOUGLAS FIR OR GUM AND TREATED AFTER FRAMING.

EXTENSION PLATE

TOP VIEW

SIDE VIEW

DAP TIE

WITH FINISHED MOUNTING LUGS.

US&S M23-A SWITCH MACHINE MUST BE FURNISHED

MANUFACTURER TO CALCULATE AND PROVIDE ON DETAILED DRAWING.

C C

C

C
H

O
L

E

HOLE

WELD ON THREE SIDES

WELDED STOPS

SEE SHEET 15 FOR NOTES.
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1" X 8" X 2’-4�" LG. - MILLED - W/ADJ. RAIL BRACE

NO. & WEIGHT OF RAIL

WITH PROPER PLATE

STAMP EACH PLATE

(4 HOLES)
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SEE NOTE 4

BEVEL GROOVE WELD
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2 EA.
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2 EA.

2 EA.

2 EA.
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2 EA.

TURNOUT PLATES - P-10 THRU P-15 TURNOUT PLATES - P-16 THRU P-18 & P-29

SEE NOTE 4

BEVEL GROOVE WELD

4 - S-9P PLATES REQUIRED AS SHOWN (0" RISER)

6 - S-8P PLATES REQUIRED AS SHOWN (�" RISER)

1" X 8" X 2’-0�" LG. - MILLED - W/PANDROL CLIP
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1.

APPROVED BY DIRECTOR OF ENGINEERING, MAY BE USED.

OTHER WIRE OR ELECTRODES MEETING SPECIFICATIONS  AS CALLED FOR, 

  C. WIRE, WELDING � INCH, NR203, 1% NICKEL FLUX CORE.

  B. ELECTRODE � INCH, WELDING SPEC. 7018XLM.

  A. ELECTRODE  1� INCH, WELDING SPEC. 7018XLM.

THE FOLLOWING:

FOR WELDING PRESSED STEEL SHOULDERS OR PLATE STOPS USE 

TO PROVIDE CLEAR DIMENSION CALLED FOR.

BEYOND THE FACE OF THE STOP OR SHOULDER MUST BE MACHINED OFF 

FACE OF SHOULDER IN THE AREA OF THE RAIL SEAT. ANY WELD PROJECTING

EDGE OF TH UNWELDED FOURTH SIDE OF THE STOP PLATE OR VERTICAL 

WEDLED TO PLATE. NO WELD SHALL PROJECT BEYOND THE VERTICAL 

SHOULDERS AND STOPS ARE TO BE CAREFULLY 

�" + FILLET WELD. 

SHOULDER OF MILLED PLATE AS SHOWN AND WELD WITH 3 - PASS 

STOP PLATE FOR ADJUSTABLE RAIL BRACE TO BE SET FLUSH WITH 

2 - PASS �" + WELD.

OR SHOULDER OF MILLED PLATE AS SHOWN AND WELD WITH 

SET PRESSED STEEL SHOULDER FLUSH AGAINST LINE OF BASE OF RAIL 

TOWARD SWITCH POINT.

NO. 2922-03 AS A GUIDE, PAINT MARK EACH PLATE WITH AN ARROW POINTING 

DIRECTION OF ARROW SHOWN IS AN EXAMPLE ONLY. USING SHEET 

PLATES AND GAGE PLATES FG-1P THRU FG-3P ARE TO BE OPPOSITE.

FOR A LEFT HAND TURNOUT, PLATES P-10 THRU P-29 INCLUSIVE AND FROG 

THE PLATES AS SHOWN ARE FOR A 136 LB., NO. 10 RIGHT HAND TURNOUT.

CLEAR RAIL SEAT DIMENSION AS CALLED FOR.

IN THE AREA OF THE RAIL SEAT MUST BE MACHINED OUT TO PROVIDE A 

PLATE. ANY WELD PROJECTING BEYOND THE VERTICAL FACE OF SHOULDER 

THE PRESSED STEEL SHOULDER MUST BE CAREFULLY WELDED TO THE 

APPROVED ALTERNATE MEETING PANDROL’S DESIGN SPECIFICATIONS.

MILD STEEL, TO BE PURCHASED FROM PANDROL INTERNATIONAL OR 

THE PANDROL TYPE WELD - ON PRESSED STEEL SHOULDER, MADE FROM 

OF RAIL) & HAND OF TURNOUT (R.H. OR L.H.)

EACH PLATE TO BE PLAINLY STAMPED WITH PLATE NO. AND 136 (WEIGHT 

PLATES TO BE MADE OF MILD ROLLED STEEL.

-
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1" DIA.

SEE NOTE 6

PAINT MARK ARROW

DOWN CLIP

1" HOLE FOR HOLD

SEE NOTE 4

BEVEL GROOVE WELD

2172-5 (TYP.)

PANDROL SHOULDER

HAND OF TURNOUT

WEIGHT OF RAIL &

PROPER PLT. NO.,

STAMP PLATE WITH

(4 HOLES)

1" DIA.

NO. & WEIGHT OF RAIL

WITH PROPER PLATE

STAMP EACH PLATE

WELD

BEVEL GROOVE

(3) SIDES

�" FILLET WELD

1�" x 4" x 6"

R.S. STOP

2 - S-4P PLATES REQUIRED AS SHOWN

1" x 8" x 2’-2" LG. ~ MILLED ~ W/ADJ. RAIL BRACE

CLARITY

NOT SHOWN FOR

SERRATED WASHER

ADJ. RAIL BRACE AND

SEE NOTE 4 

BEVEL GROOVE WELD
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4�" 1�"1�"

7�"

4�"

PART No. LC-2R24

HUCK COLLAR

ASTM A325 SPEC.

HARDENED STEEL FLAT WASHER

�" I.D. x 2" O.D. x �" THK.

STEEL PLATE

1" THICK

PLATE �" x 8" x 7�" 

"T" TYPE INSULATOR

STEEL PLATE

PLATES & �" DIA. HOLES IN

�" DIA. HOLES IN INSULATOR

NO. C50L90-BR24-28

90° FLUSH HEAD PART

�" DIA. HUCKBOLT WITH

FLUSH HEAD HUCK BOLTS

STEEL PLATE FOR 90°

COUNTERSINK HOLES IN

7�"

4�" 1�"

4
�

"
1
�

"

8
"

�"3�"

�"

1�" 1�"

�
"

1
" 1
"

�
"

1
"

�" DIA. (TYP.)

PP-136

- 0"

+�"

- 0"

+�"

- 0"

+�"

- 0"

+�"
�"

�
"

- 0"

+�"

- 0"

+�"

- 0"

+�"

- 0"

+�"
�"

�
"

GP-1  16-6  136 

NOT SHOWN FOR CLARITY.

SERRATED WASHER AND BRACE PLATE

INSULATED GAGE PLATE GP-1 - USED AT POINT OF SWITCH NOTE:

NOTES:

NOTE:

NOTE:
INSULATED GAGE PLATE GP-2 - USED AT POINT OF SWITCH

GPI-77

INSULATED JOINT ASSEMBLY

GAGE PLATE

INSULATION AT PLATES

DETAIL "A"

DETAIL OF INSULATION BLOCK

PANDROLIZED INSULATED GAGE PLATE PP

PURCHASE PART NO. GPI52P05

OR FIBERGLASS REINFORCED THERMOSET RESIN.

W/ BUSHINGS, PORTEC #127-07547-01

POLYESTER COATED STEEL CORE

NOT SHOWN FOR CLARITY.

SERRATED WASHER AND BRACE PLATE

RECESSED �" MAX.

HEAD OF HUCK BOLT

5.

 

 

4.

 

 

 

 

3.

 

 

2.

1.

GP-2  16-6  136 

(1 PC. REQ’D AS SHOWN) (SCALE:  1�" = 1’-0")

1" x 8" - MILLED - W/ INSULATION & ADJ. RAIL BRACES

(1 PC. REQ’D AS SHOWN) (SCALE:  1�" = 1’-0")

1" x 8" - MILLED - W/ INSULATION & ADJ. RAIL BRACES

(SCALE:  1�" = 1’-0")

1" x 8" - FLAT - W/ INSULATION (3 PC. REQ’D AS SHOWN)

(SCALE: 3" = 1’-0")

SHEET 2922-13.

FOR EXTENSION PLATE AND DAP TIE DETAILS SEE 

TURNOUT, PLATES ARE TO BE OPPOSITE.

HAND HAND OPERATED TURNOUT. FOR A LEFT HAND 

THE PLATES AS SHOWN FOR A 136 LB., NO. 10 RIGHT 

CALLED FOR.

TO PROVIDE A CLEAR RAIL SEAT DIMENSION AS 

AREA OF THE RAIL SEAT MUST BE MACHINED OUT 

BEYOND THE  VERTICAL FACE OF SHOULDER IN THE 

WELDED TO GAGE PLATES. ANY WELD PROJECTING

THE PRESSED STEEL SHOULDER MUST BE CAREFULLY 

SPECIFICATIONS.

FROM APPROVED SUPPLIER MEETING DESIGN 

SHOULDER, MADE OF MILD STEEL TO BE PURCHASED 

THE PANDROL TYPE WELD - ON, PRESSED STEEL 

PLATES TO BE MADE OF MILD ROLLED STEEL.

-
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NO. 10 SWITCH PLATE DETAILS
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11’-11�"

5’-7�"

12’-11�"
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GUARD RAIL PLATE

SEE NOTE 3.

GR-1P GR-1P

SEE NOTE 3.

GUARD RAIL PLATE

FP-1

+ FILLET WELD

3 Pass�"

�"

+ FILLET WELD

3 Pass�"

WELD, SEE NOTE 4

3 PASS �" + FILLET

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

(TYP.)

1" DIA.

1
"

INSULATED FROG GAGE PLATE - FG-1P

INSULATED FROG GAGE PLATE - FG-2P

INSULATED FROG GAGE PLATE - FG-3P

�" x 8" - FLAT - W/ INSULATION (1 PC. REQ’D AS SHOWN)

�" x 8" - FLAT - W/ INSULATION (1 PC. REQ’D AS SHOWN)

�" x 8" - FLAT - W/ INSULATION (1 PC. REQ’D AS SHOWN)

SHEET 5 OF 12.

INSULATION PER DETAIL "A"
FROG PLATE FP-1

�"

GUARD RAIL PLATE

SEE NOTE 3.

GR-1P GR-1P

SEE NOTE 3.

GUARD RAIL PLATE

FP-4

+ FILLET WELD

3 Pass�"

�"

+ FILLET WELD

3 Pass�"

WELD, SEE NOTE 4

3 PASS �" + FILLET

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

(TYP.)

1" DIA.

1
"

SHEET 5 OF 12.

INSULATION PER DETAIL "A"Frog Plate FP-4

�"

GUARD RAIL PLATE

SEE NOTE 3.

GR-1P GR-1P

SEE NOTE 3.

GUARD RAIL PLATE

FP-7

+ FILLET WELD

3 Pass�"

�"

+ FILLET WELD

3 Pass�"

WELD, SEE NOTE 4

3 PASS �" + FILLET

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

(TYP.)

1" DIA.

1
"

SHEET 5 OF 12.

INSULATION PER DETAIL "A"Frog Plate FP-7

�"

NOTES:

4.

 

 

 

 

3.

 

 

2.

1.

IN THE PROPER LOCATION ON THE TIE WITH PROPER ALIGNMENT.

BE WELDED ONLY AFTER THE GAGE PLATE AND THE FROG IS SECURED 

WELD CONTINUOUS ON BOTH ENDS OF THE PLATE. PLATES ARE TO 

THE FROG GAGE PLATES IN THE FIELD WITH A 3 PASS  �" + FILLET 

FROG BASE PLATES FP-1, FP-4 AND FP-7 ARE TO BE WELDED TO 

ALIGNMENT.

IS SECURED IN THE PROPER LOCATION ON THE TIE WITH PROPER

TO BE WELDED ONLY AFTER THE GAGE PLATE AND THE FROG PLATE 

WELD CONTINUOUS ON BOTH ENDS OF THE PLATE. PLATES ARE 

FROG GAGE PLATES IN THE FIELD WITH A 3 PASS  �" + FILLET 

GUARD RAIL PLATES ARE TO BE INSTALLED AND WELDED TO THE 

ARE TO BE OPPOSITE.

HAND OPERATED TURNOUT. FOR A LEFT HAND TURNOUT, PLATES 

THE PLATES AS SHOWN ARE FOR A 136 LB., NO. 10, RIGHT HAND, 

PLATES TO BE MADE OF MILD ROLLED STEEL.

-
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NOTES:

          

                    

DRAWING INDEX

FROG DATA

FROG NUMBER

FROG ANGLE

SWITCH DATA

SWITCH LENGTH

HEEL SPREAD

HEEL ANGLE

SWITCH ANGLE

RADIUS OF CENTER LINE - SWITCH

TANGENT LENGTH SWITCH

CENTRAL ANGLE OF CLOSURE CURVE-SWITCH

DEGREE OF CURVE - SWITCH

TURNOUT DATA

RADIUS OF CENTER LINE - TURNOUT

TANGENT LENGTH - TURNOUT

CENTRAL ANGLE OF CLOSURE CURVE - TURNOUT

DEGREE OF CURVE - TURNOUT                     

                    

          

          
          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

EQUIVALENT CURVE DATA

CURVE

RADIUS

DELTA

TANGENT (T)

LENGTH (L)

EXTERNAL

CROSSOVER DATA

LEAD

PC TO PS

PS TO PI

LENGTH OF TURNOUT

PS TO PT

PI TO �" PF

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

A B C X Y U V2L+X PS TO PS

CROSSOVER DATA TABLE

P
C

P
S

P
I

P
S

P
C

P
I

CROSSOVER LAYOUT

P
T

ES2931-16

ES2931-15

ES2931-14 

ES2931-13 

ES2931-12 

ES2931-11 

ES2931-10 

ES2931-09 

ES2931-08 

ES2931-07 

ES2931-06 

ES2931-05 

ES2931-04 

ES2931-03 

ES2931-02 

ES2931-01 

TO CUMULATIVE DIMENSION FROM POINT OF SWITCH (PS).

THE TOLERANCE FOR SPACING OF SWITCH TIES IS +/- �" RELATIVE TO ADJACENT TIES AND 1�" RELATIVE

SWICH POINTS SHALL BE FABRICATED PER AREMA SPECIFICATION NO. 9-28-92 AND ES2931-09.

ALL E-CLIPS SHALL BE GALVANIZED.

RAIL TEMPERATURE.

UPON COMPLETION OF TURNOUT INSTALLATION, RUNNING RAIL MUST BE ADJUSTED TO SCRRA NEUTRAL

P-10 THRU P-45 ARE DESIGNED TO BE PERPENDICULAR TO THE MAIN LINE THRU RUN RAILS.

GAGE PLATES FOR SWITCH AND FROG, SWITCH HEEL PLATE (FOR BOTH R.H. AND L.H. TURNOUTS) AND PLATES

NO. ES2931-02.

FOR LOCATION OF INSULATED AND COMPROMISE JOINTS FOR NO. 14 TURNOUT AND CROSSOVER, SEE DRAWING

RODS NO. 1 AND 2 PER ES2931-11 AND ES2931-12.

THE 26’-0" SWITCH POINT, MADE FROM 40’-0" RAIL PER ES2931-09 SHALL BE FURNISHED WITH SWITCH

MANUFACTURER SHALL BEVEL RAIL ENDS PER CURRENT AREMA PLAN NO. 1005.

SHALL BE SCREWED INTO WOOD (NOT DRIVEN).

PLATE HOLES SHALL BE 1" DIAMETER. PILOT HOLES IN TIES SHALL BE �" DIAMETER. SCREW SPIKES

SCREW SPIKES (�" X 6-2 TPI) SHALL CONFORM TO SCRRA ENGINEERING STANDARD ES2357.

TIE PLATES SHALL CONFORM TO SCRRA ENGINEERING STANDARD ES2454.

SUPPLIED. THE MATERIAL FOR A "CROSSOVER COMPLETE" IS IDENTIFIED ON SHEET ES2931-05.

FIELD WELDS, RUNNING RAIL, AND CLOSURE RAIL IDENTIFICATION ON SHEET ES2931-02 MUST ALSO BE

TO CONSTRUCT A COMPLETE TURNOUT, SWITCH TIES (PER LIST ON THIS SHEET) AND INSULATED JOINTS,

THE MATERIAL INCLUDED IN A "TURNOUT COMPLETE" IS EVERYTHING LISTED IN THE BILL OF MATERIALS.

OF THESE STANDARDS MUST CLEARLY SPECIFY SUCH PROPOSED CHANGES.

AND CONSTRUCTION FOR APPROVAL PRIOR TO FABRICATION OF TURNOUT. SHOP DRAWINGS THAT CHANGE DETAILS

MANUFACTURER SHALL SUBMIT TWO COPIES OF SHOP DRAWINGS TO THE SCRRA DIRECTOR OF ENGINEERING

OTHERWISE SPECIFIED.

GAGE PLATES WILL BE FURNISHED INSULATED. SWITCH RODS WILL BE FURNISHED INSULATED UNLESS

WHERE REQUIRED, ALL IDENTIFICATION SYMBOLS TO BE PLAINLY STAMPED.

AREMA "MANUAL AND PORTFOLIO" UNLESS OTHERWISE SPECIFIED.

MATERIALS AND WORKMANSHIP, ALSO ANY CONSTRUCTION DETAILS NOT SHOWN, SHALL BE PER CURRENT

REQUIREMENTS OF THE SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION.

ALL MATERIALS REQUIRED FOR HAND OR MACHINE OPERATED SWITCH OPERATION WILL BE FURNISHED PER

PER ES2504 UNLESS OTHERWISE SPECIFIED.

ALL INSULATED JOINTS ARE TO BE ADHESIVE BONDED PREFABRICATED MITRE CUT INSULATED JOINTS

AREA BETWEEN TIES, A MINIMUM DISTANCE OF 4" FROM EDGE OF NEAREST TIE PLATE.

JOINTS DOES NOT EXCEED 4’-6". SUSPENDED INSULATED JOINTS MUST BE LOCATED IN A CRIB

SO AS TO PROVIDE A SUITABLE SUSPENDED JOINT, PROVIDED THE STAGGER OF INSULATED

IT WILL BE SATISFACTORY TO RELOCATE THE INSULATED JOINT IN THE FIELD UP TO 12"

LOCATION OF INSULATED JOINTS IS DETERMINED BY DRAWING NUMBER ES2931-02.

TURNOUT TO BE FABRICATED FROM 136 LB. HEAD HARDENED RAIL, FROM POINT END TO LAST LONG SWITCH TIE.
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32

31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

15

14

13

448.57

434.55

420.53

406.52

392.50

378.48

364.46

350.45

336.43

322.41

308.39

294.37

280.36

266.34

252.32

238.30

224.28

210.27

196.25

182.23

579.25

565.27

551.29

537.31

523.32

509.34

495.36

481.38

467.39

453.41

439.43

425.45

411.47

397.48

383.50

369.52

355.54

341.56

327.57

313.59

531.69

517.70

503.72

489.74

475.76

461.78

447.78

433.81

419.83

405.85

391.87

377.88

363.90

349.92

335.94

321.95

307.97

293.99

280.01

266.03

532.72

518.70

504.68

490.66

476.65

462.63

448.61

434.59

420.57

406.56

392.54

378.52

364.50

350.49

336.47

322.45

308.43

294.41

280.40

266.38

315.58

301.56

287.54

273.52

259.50

245.49

231.47

217.45

203.43

189.42

175.40

161.38

147.36

133.34

199.33

105.31

91.29

77.27

63.26

49.24

2(PC-PS)

2L+X-

316.75

302.73

288.71

274.69

260.67

246.66

232.64

218.32

204.60

190.58

176.57

162.55

158.53

134.51

420.50

106.48

92.46

78.44

64.42

50.41

580.28

566.26

552.25

538.23

542.21

510.19

496.18

482.16

468.14

454.12

440.10

426.09

412.07

398.05

384.03

370.01

365.00

341.98

327.96

313.94

447.43

433.44

419.46

405.48

391.50

377.52

363.53

349.55

335.57

321.59

307.61

293.62

279.64

265.55

251.68

237.70

223.71

209.73

195.75

181.77

314.44

300.45

286.47

272.49

285.51

244.53

230.54

216.56

202.58

188.60

174.62

160.63

146.65

132.67

118.69

104.70

90.72

76.74

62.76

48.78

INSULATED GAGE PLATE DETAILS

FROG DIMENSION TABLE AND NOTES

TURNOUT AND FROG PLATE DETAILS

EXTENSION PLATE AND DAP TIE DETAILS FOR M-23A SWITCH MACHINE

SWITCH ROD MISCELLANIOUS DETAILS

SWITCH ROD DETAILS

STRAIGHT OR CURVED UNDERCUT STOCK RAILS

SPLIT SWITCH POINT DETAILS

GUARD RAIL DETAILS

GAGE PLATE DETAILS

FROG LAYOUT

CROSSOVER LAYOUT AND BILL OF MATERIALS LAYOUT

TURNOUT BILL OF MATERIALS

TURNOUT LAYOUT

TURNOUT AND CROSSOVER JOINTS LOCATIONS

TURNOUT AND CROSSOVER GENERAL NOTES AND DATA

107.99’

160.12’

66.50’

42.13’

23.78’

108.625’

 

 

1.18’

131.77’

65.91’

4.091’

1845.54’

3.1046’

3°-38’-07"

3°-14’-07"

44.51’

1,576.40’

 

 

2°-38’-45"

0°-36’-16"

12.98’

2,462.20’

0°-50’-44"

1°-27’-00"

6�"

26’-0"

 

 

4°-05’-27"
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-
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TURNOUT AND CROSSOVER 

NO. 14 136 LB. R.H. RBM FROG



7’-3"

50’-0" MIN. 66’-9" {   2’-6"}

26’-0" 14’-0" 11’-9" 17’-3"56’-10�"

LEAD 108’-7�"

5�"

2"

3’-6�"

{6’-6" MIN.}

1
5
’-

0
"

{6’-6" MIN.}

7’-3"

50’-0" MIN. 66’-9" {   2’-6"}

5�"

3’-3�"

2"

77’-3� "

2"

3’-6�"

5�"

3’-6�"

{6’-6" MIN.}

66’-9" {   2’-6"} 50’-0" MIN.

26’-0" 6’-9" 64’-1�" 11’-9" 17’-3" 42’-2�" 17’-3" 11’-9" 64’-1�" 6’-9" 26’-0"

LEAD 108’-7�"LEAD 108’-7�" 76’-8�"

7’-3"

10’-9"5’-9"

16’-6"

1�" DIA. HOLES

6"9�"

3
�

"

40’-0" POINT RAILS

10’-9"

10’-9"5’-9"

5’-9"

(5’-9")

(5’-9")

(10’-9")

(10’-9")

40’-0" POINT RAILS

(10’-9")

(10’-9")

(5’-9")

(5’-9")

A

B

19’-0" GUARDRAIL

CENTERLINE OF

(5’-9")

(5’-9") (10’-9")

(10’-9")

40’-0" POINT RAIL
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DETAIL "A"

TURNOUT

CROSSOVER

+-

+-
+-

MITRE CUT INSULATED RAIL JOINT ASSEMBLY

16’-6" LONG ADHESIVE BONDED PREFABRICATED

FW

FW
FW

FW

FW

FW

FW
FW

FW FW

FW

FW

FW

FW

FW

FW

39’-0"

39’-0" (40’-0")

6�" HEEL SPREAD

39’-0"

39’-0"

16’-0"

X  = INSULATED JOINT

FW = FIELD WELDED JOINT

+-
55’-0" MAX.

(40’-0") FW

24’-10"

56-10�"

24’-6"

(45’-0") (45’-0")

48’-9"

{10’-0" MAX.}

FW

{4’-6" MAX.}
FW

FW
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55’-0" MAX.

TRACK H

FW

FW

TRACK L

X  = INSULATED JOINT

FW = FIELD WELDED JOINT

{10’-0" MAX.}

40’-0"

(40’-0") 24’-10"
FW

FW

16’-0"
56’-10�"

45’-0"

FW

FW

FW

FW

24’-6"

45’-0"

48’-9"

{4’-6" MAX.}

FW

FW

FW

FW

FW

FW

16’-11�"

FW

FW

39’-0"

FW
FW

FW
FW

39’-0" FW

FW

FW

16’-11�"

39’-0"

39’-0"

{  2’-6"}

48’-9"

56’-10�"FW

FW 24’-6"

45’-0"

FW

FW

{4’-6" MAX.}

{10’-0" Max.}

FW

FW 24’-10"

16’-0" FW

FW

(40’-0") FW

FW

FW

45’-0" 40’-0"
FW

55’-0" MAX.

(15’-0" TRACK CENTERS)

BLANK FOR WELDING IN THE FIELD.

(SEE NOTE 6) BOTH ENDS SHALL BE LEFT

SEE NOTE 4 (b)

ADJACENT CONNECTING RAILS MUST BE TRIMMED IN THE FIELD TO FIT. 

AND STOCK RAILS ARE FURNISHED LONGER THAN SHOWN IN PARENTHESIS ON LAYOUT. THESE RAILS OR THEIR

TIE OR TIE PLATE THE JOINT MAY BE MOVED WITHIN TOLERANCE LIMITS. BONDED INSULATED JOINT ASSEMBLIES

WHEN INSULATED JOINTS WITH TOLERANCES AND FIELD WELDED JOINTS FALL SHORT OF MINIMUM CLEARANCE FROM

AND MUST BE FIELD ADJUSTED (CUT) WITHIN TOLERANCES SHOWN IN BRACKETS {0’-0"}.

DIMENSIONS SHOWN IN PARENTHESIS (0’-0") ARE EXACT. RAILS FURNISHED FOR THESE LOCATIONS ARE LONGER

BETWEEN NEAREST TIE AND WELDED JOINT.

FIELD WELDED JOINTS DESIGNATED "FW" SHOULD BE IN CRIB AREA BETWEEN TWO TIES LOCATED 4" MINIMUM

INSULATED JOINT MUST BE INSTALLED TO BE CENTERED BETWEEN TWO (2) TIES.

JOINT.

IN CRIB AREA BETWEEN TWO TIES LOCATED 4" MINIMUM FROM EDGE OF NEAREST TIE TO EDGE OF INSULATED

OR IF TOLERANCES ARE PERMISSIBLE, WITH (+ OR -). ALL INSULATED JOINTS ARE TO BE PROPERLY SUSPENDED

LOCATIONS OF INSULATED JOINTS ARE SHOWN ON TURNOUT AND CROSSOVER DIAGRAMS WITHOUT TOLERANCES,

ALL RAIL FURNISHED FOR TURNOUT AND CROSSOVER SHALL BE "HIGH STRENGTH" RAIL.

DETAIL "A", IF SO REQUIRED.

(B.) ALL OTHER RAILS 39’-0" OR SHORTER AS SPECIFIED ON THE DRAWING, WITH BOTH END DRILLED PER

BOTH ENDS LEFT BLANK FOR WELDING IN THE FIELD.

(A.) RAILS LONGER THAN 39’-0" SHALL BE CONTINUOUS WELDED RAIL (CWR), TO BE FURNISHED WITH

FURNISH ALL RAIL SHOWN IN SOLID LINES ON THIS DRAWING:

FOR FIELD WELDS.

TO MAKE FIELD WELDS. IN THE FIELD IT WILL BE NECESSARY TO CUT RAIL ENDS TO PROVIDE CORRECT GAPS

IN ADDITION TO NOTE 1, NO ALLOWANCE HAS BEEN MADE IN RAIL LENGTHS TO PROVIDE GAPS NEEDED

SHALL BE REPLACED WITH 10’-0" OF THE HEAVIER RAIL AND 6’-11�" OF THE LIGHTER RAIL.

WITH 5’-0" OF THE HEAVIER RAIL AND 60’-6" OF THE LIGHTER RAIL. AT LOCATION B THE 16’-11�" RAIL

TRACK L. CROSSOVER ON 15’-0" TRACK CENTERS; AT LOCATION A THE 65’-6" RAIL SHALL BE REPLACED

THE CROSSOVER TRACK ARE BASED ON ASSUMPTION THAT TRACK H IS LAID WITH HEAVIER RAIL THAN

THE DESCRIPTIONS OF THE CHANGES IN RAIL LAYOUT WHEN COMPROMISE JOINTS ARE REQUIRED IN

SHALL BE CHANGED TO LOCATE COMPROMISE JOINTS AS DESCRIBED BELOW:

JOINTS IN THE CROSSOVER TRACK SHALL ALWAYS BE OF THE HEAVIER SECTION AND THE RAIL LAYOUT

USED IN A TEMPORARY CONDITION.) WHEN COMPROMISE WELDS ARE REQUIRED, THE INSULATED

JOINTS ARE REQUIRED BETWEEN THE FROGS IN THE CROSSOVER TRACK. (COMPROMISE JOINTS CAN BE

RAIL LAYOUT SHOWN FOR CROSSOVERS IS TO BE USED IN ALL CASES, EXCEPT WHERE COMPROMISE

END POSTS IN COMPUTING LENGTHS OF RAILS SHOWN.

POST IN INSULATED JOINTS, NO ALLOWANCE HAS BEEN MADE FOR EXPANSION GAPS AND FIBRE

IS GREATER THAN THE NORMAL EXPANSION GAPS AT RAIL JOINTS AND THICKNESS OF FIBRE END

SINCE THE PERMISSIBLE VARIATION IN STANDARD LENGTHS OF RAILS, FROGS AND SWITCH POINTS

39’-0"

39’-0"

39’-0"

39’-0"

-
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�" POINT OF FROG

CENTERLINE OF 19’-0" GUARDRAIL

CENTERLINE OF 19’-0" GUARDRAIL

6�" HEEL SPREAD

�" POINT OF FROG

CENTERLINE OF 19’-0" GUARD RAIL

�" POINT OF FROG

19’-0" GUARDRAIL

CENTERLINE OF

19’-0" GUARDRAIL

CENTERLINE OF

6�" HEEL SPREAD
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POINT OF SWITCH

26’-0 SWITCH POINT 18’-6"

22" 20" 24 @ 20"
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HEEL OF SWITCH
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LIFT
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No.1
No.1

LIFT
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No.1
No.1

LIFT
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TOE END
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R
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R
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D
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10"

"PANDROL" CLIPS

GAGE PLATE PP W/

"PANDROL" PLATES

STANDARD ROLLED STEEL

STANDARD CROSS TIES

(MODIFIED FOR "PANDROLS")

1" x 8" MILLED RAIL SEAT

SWITCH GAGE PLATES

(MODIFIED FOR "PANDROLS")

SWITCH PLATES - 1" x 8" - MILLED RAIL SEAT

MILLED RAIL SEAT

SWITCH PLATES - 1" x 8" SWITCH PLATES - �" x 8" STANDARD ROLLED STEEL "PANDROL" PLATES

4
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8
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"

TIES NOT SHOWN

"PANDROL" PLATES AT 31

STANDARD ROLLED STEEL

OF FACE AHEAD OF TIE G-OP.
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Plates -�" x 8" Flat

OF FROG

TOE END �" POINT OF FROG
108’-7�"

19 @ 20"

GUARD RAIL

CENTER OF 19’-0" 5�"

�" POINT OF FROG

GUARD RAIL

CENTER OF 19’-0"

PANDROL PLATES

STANDARD ROLLED STEEL

AND GUARD RAIL PLATES TO BE WELDED ON IN FIELD

INSULATED FROG GAGE PLATES WITH FROG PLATES

�" x 8" FLAT PLATE

WITH PANDROLS

�" x 8" FLAT PLATE

PLATE

1" x 8" MILLED
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NO. 14 RIGHT HAND TURNOUT (CONT.)

NOTES:

STANDARD ROLLED STEEL TIE PLATES

AT 14’-0"

2 DAP TIES

GUARD RAIL PLATES

3.

2.

1.

SEE SHEET NO. ES2931-05 FOR CROSSOVER LAYOUT

SEE SHEET NO. ES2931-04 FOR TURNOUT BILL OF MATERIALS

SEE SHEET NO. ES2931-01   FOR NOTES AND TURNOUT DATA

-
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7" x 9"

TOTAL

7" x 9"

7" x 9"

7" x 9"

7" x 9"

7" x 9"

7" x 9"

TOTAL

16’-0"

17’-0"

15’-0"

PIECES SIZE LENGTH
FEET

BOARD

750.75

QTY. DESCRIPTION

EPOXY BONDED PREFABRICATED MITRE CUT INSULATED JOINT 16’-6"

BILL OF MATERIAL FOR LATERAL TURNOUT

FOR TURNOUT

BILL OF SWITCH TIES

1

2

18

16

11

7

7

14

14’-0"

DAP TIES

14’-0"

661.509

2

98

7" x 9"

10" x 9"

7" x 9"

10’-0"

15’-0"

10’-0"

11’-0"

13’-0"

693.0011 7" x 9" 12’-0"

52.50

136.50

945.00

924.00

147.00

551.25

588.00

1249.50

6699.00

NO. 14 RAIL BOUND MANGANESE FROG

19’-0" "U-69" ADJUSTABLE GUARD RAIL W/ PLATES

26’-0" EXTENDED FIELD WELDED TYPE SWITCH POINTS (40’-0" RAIL)

R.H. & L.H. SAMSON STOCK RAILS (40’-0")

"MF" TYPE FRONT ROD W/ "MF" CLIPS

NO. 1 SMJ TYPE SWITCH ROD W/ BASKET

NO. 2 THRU NO. 4 SMJ TYPE SWITCH ROD W/ BASKET

VERTICAL SWITCH ROD ASSEMBLY W/ SMJ CLIPS

SWITCH GAGE PLATE P-P

SWITCH GAGE PLATES G-OP THRU G-3P

TURNOUT PLATES P-10 THRU P-24

TURNOUT PLATES P-25 THRU P-30

TURNOUT PLATES P-39 THRU P-45

SINGLE RAIL PLATES P-46 AND P-47

FROG GAGE PLATES FG-1P THRU FG-4P

FROG PLATES FP-31 THRU FP-38

FROG CLAMP PLATES FCP-1 THRU FCP-3

SLIDE PLATE S-4P

SLIDE PLATE S-5P

SLIDE PLATE S-6P

SLIDE PLATE S-7P

SLIDE PLATE S-8P

SLIDE PLATES S-9P

HEEL PLATE P5-RH

D.I. RAIL HOLD DOWN CLIPS E-3706

D.I. RAIL HOLD DOWN CLIPS E-3708

D.I. RAIL HOLD DOWN CLIPS E-3709

D.I. RAIL HOLD DOWN CLIPS E-3710

"PANDROL", OR EQUAL, TYPE PLATES

BOLTLESS ADJUSTABLE BRACE ASSEMBLY

"PANDROL", OR EQUAL, CLIP TYPE E-2055

"PANDROL", OR EQUAL, CLIP TYPE E-2063

"PANDROL", OR EQUAL, �" DIA. No. 5760 SCREW SPIKES

16’-0" RAIL

24’-6" RAIL

24’-10" RAIL

39’-0" RAIL

45’-0" RAIL

48’-9" RAIL

56’-10�" RAIL

2 EA.

1 EACH

1 EACH

2 EACH

4 EACH

1 EACH

1 EACH

1 EACH

576

8

288

144

16

4

2

6

4

2

2

12

2

2

6

2

1 EACH

1 EACH

1 EACH

1 EACH

1 EACH

1 EACH

2 EACH

1 EACH

2

1

1 EACH

1

1

1 EACH

1 PAIR

2

1

-
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34 7" x 9" 9’-0"

7" x 9" 11’-0"

38 7" x 9" 10’-0"

7" x 9" 12’-0"

7" x 9" 13’-0"

18 7" x 9" 14’-0"

7" x 9"

TOTAL TOTAL

ON MAIN TRACK

"U"

62’-9"

ON CROSSOVER

"V"

63’-3"

Track

Centers

"T"

14’-0"

15’-0"

6 @ 20"

 9’-0" CROSS TIES

17’-3"

9’-0" CROSS TIES

CROSSOVER DATA DETAIL

"V"

"U"

6 @ 20"

16’-0"

17’-0"

Each 1" 1.165’ 1.168’

1
5
’-

0
"

No.1
No.1

LIFT

No.1
No.1

No.1

No.1

No.1
No.1

LIFT

No.1
No.1

No.1
No.1

No.1No.1

LIFT

No.1 No.1No.1No.1 No.1No.1

LIFT

No.1No.1No.1 No.1

No.1
No.1

LIFT

No.1
No.1

No.1

No.1

No.1
No.1

LIFT

No.1
No.1

No.1
No.1

No.1 No.1

LIFT

No.1No.1 No.1 No.1No.1 No.1

LIFT

No.1 No.1 No.1No.1

"U"-76’-8�"

42’-2�" 17’-3"

19�"
11�"10 @ 20�"19�"11�"

"V" 77’-3�"

OF FROG

�" POINT

OF FROG

�" POINT

CROSSOVER

76’-8�"

90’-8�"

104’-8�" 105’-3�"

91’-3�"

77’-3�"

�" FROG POINTS

DISTANCE BETWEEN

CROSSOVER - TANGENT BETWEEN FROGS

MAIN TRACKS - TANGENT AND PARALLEL

CROSSOVER DATA

BILL OF SWITCH TIES

1606.50

1995.00

1323.00

2

2

2

4

DESCRIPTIONQTY.

19’-0" "U-69" ADJUSTABLE GUARD RAIL W/ PLATES

2 PAIR

VERTICAL SWITCH ROD ASSEMBLY W/ SMJ CLIPS2

4

2 EACH

2 EACH

2 EACH

4

12

24

4

4

"MF" TYPE FRONT ROD W/ "MF" CLIPS

2 EACH

2 PAIR

4 EACH

2 EACH

8

32

12

4

8

186

372

4

4

2 EACH

2 EACH

2 EACH

�" POINT OF FROG �" POINT OF FROG

SWITCH GAGE PLATE P-P

SWITCH GAGE PLATES G-0P THRU G-3P

TURNOUT PLATES P-10 THRU P-24

TURNOUT PLATES P-25 THRU P-30

TURNOUT PLATES P-39 THRU P-45

SINGLE RAIL PLATES P-46 AND P-47

FROG GAGE PLATES FG-1P THRU FG-4P

FROG PLATES FP-31 THRU FP-38

FROG CLAMP PLATES FCP-1 THRU FCP-3

SLIDE PLATE S-4P

SLIDE PLATE S-5P

SLIDE PLATE S-6P

SLIDE PLATE S-7P

SLIDE PLATE S-8P

SLIDE PLATES S-9P

HEEL PLATE P5-RH

D.I. RAIL HOLD DOWN CLIPS E-3706

D.I. RAIL HOLD DOWN CLIPS E-3708

D.I. RAIL HOLD DOWN CLIPS E-3709

D.I. RAIL HOLD DOWN CLIPS E-3710

NOTES:

4 10" x 9" DAP TIES

14’-0"
294.00

BOLTLESS ADJUSTABLE BRACE ASSEMBLY

24

NO. 14 RAIL BOUND MANGANESE FROG

NO. 1 SMJ TYPE SWITCH ROD W/ BASKET

NO. 2 THRU NO. 4 SMJ TYPE SWITCH ROD W/ BASKET

26’-0" EXTENDED FIELD WELDED TYPE SWITCH POINTS (40’-0" RAIL)

R.H. & L.H. SAMSON STOCK RAILS (40’-0" RAIL)

BILL OF MATERIAL

DESCRIPTIONQTY.

6 EACH EPOXY BONDED PREFABRICATED MITRE CUT INSULATED JOINTS (16’-6")

2 EACH

2 EACH

2 EACH

2 EACH

2 EACH

2 EACH

2 EACH

2 EACH

16’-0" RAIL

24’-6" RAIL

24’-10" RAIL

39’-0" RAIL

45’-0" RAIL

48’-9" RAIL

16’-11�" RAIL

56’-10�" RAIL

BILL OF MATERIAL (CONT.)

TRACK

TRACK

7" x 9"

32

22

20

9

207

1848.00

1386.00

1365.00

24’-0" 1134.00
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0
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0
"
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"

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

"PANDROL", OR EQUAL, TYPE PLATES

"PANDROL", OR EQUAL, CLIP TYPE E-2055

"PANDROL", OR EQUAL, CLIP TYPE E-2063

"PANDROL", OR EQUAL,�" DIA. No. 5760 SCREW SPIKES744

PIECES SIZE LENGTH
FEET

BOARD

17-14’-10"

17-14’-10"

14’-10"34 2677.50

13629.00

3.

2.

1.

C

C

SEE SHEET NO. ES2931-03

SEE SHEET NO. ES2931-04 FOR BILL OF MATERIALS

SEE SHEET NO. ES2931-01   FOR TURNOUT NOTES AND DATA

-

2931

XXXXREVISIONXX-XX-XXX

A. CARLOS

" = 1’-0"16
3

5 OF 16

ES2931-05

LAYOUT AND BILL OF MATERIALS

NO. 14 136 LB. R.H. RBM FROG CROSSOVER 
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6"

SEE NOTE "A"

FP-36

FP-37

FP-38

FP-35

FP-34

FP-33

PLATE

FP-32

DIM "A" Plts REQ’D.

1 EA.

1 EA.

1 EA.

1 EA.

DIM "L"DIM "B"

1 EA.

1 EA.

1 EA.

�
"

8
"

2"

DIM "A"

F
P
3
1-

13
6
-
R

H

2"

DIM "B"

DIM "L"

8"

8" DIM "A"

8" DIM "B"

DIM "L"

FROG PLATE - FP-34

F
P
4
4
-
13

6
-
R

H

 IN POSITION ON SHEET 7, ARE DESIGNED TO BE WELDED TO FROG GAGE PLATES. FOR

UNDER FROG TO INSURE PROPER LOCATION OF PANDROL SHOULDERS.

PLATES FP-31 THRU FP-38 ARE TO BE LAYED OUT AND MARKED OFF FROM

(4) HOLES

1" DIA.

RAIL

BASE OF

SEE NOTE 5

BEVEL GROOVE WELD

1
�

"
1
�

"
4
�

"

2
�

"

HAND OF TURNOUT

WEIGHT OF RAIL &

PROPER PLT. NO.

STAMP PLATE WITH

1
�

"
1
�

"
4
�

"

2
�

"

2172-1 (TYP.)

PANDROL SHOULDER

�" x 8" x DIM "L" - FLAT - W/PANDROL CLIPS

2
�

"

2
�

"

2"

2"

DIM "B"

DIM "L"

8"
(4) HOLES

1" DIA.

RAIL

BASE OF
HAND OF TURNOUT

WEIGHT OF RAIL &

PROPER PLT. NO.

STAMP PLATE WITH

1
�

"
1
�

"
4
�

"

8
"

1
�

"
1
�

"
4
�

"
�

"

SEE NOTE 5

BEVEL GROOVE WELD

2172-1 (TYP.)

PANDROL SHOULDER

DIM "A"

1�" DIA.

3
�

"

9�"

TO BE USED.

IF NO TEMPORARY BOLTED JOINTS ARE

NOTE: RAIL END DRILLING CAN BE ELIMINATED

�" x 8" x DIM "L" ~ FLAT ~ W/PANDROL CLIPS

2’-5�"

2’-9"

2’-4�"

(4) HOLES

1" DIA.

1
�

"
1
�

"
4
�

"

2"

2
�

"

RAIL

BASE OF
HAND OF TURNOUT

WEIGHT OF RAIL &

PROPER PLT. NO.

STAMP PLATE WITH

8
"

1
�

"
1
�

"
4
�

"

SEE NOTE 5

BEVEL GROOVE WELD

F
P
5
0
-
13

6
-
R

H

�
"

2172-1 (TYP.)

PANDROL SHOULDER

2"

2
�

"
�" x 8" x DIM "L" - FLAT - W/PANDROL CLIPS

2"

15"

7
"

ROLLED STEEL

3"
IN 9"

ROLLED STEEL

14" 10" 5" 5" 5"

3’-0" FLARE

�" 21"

2"

3"

1"

BEND

THEO. PT.
7"

3’-6"

7’-7"

29’-0"

19"

11"-9" 17’-3"

BEND

14"

9" 2"4"

9
"

9" 2"

2’-8"

FG-2P

4"
FG-3P

FP-33

P.T.

P-41P-40P-39

FP-38

P-29 P-30

FG-1P

FG-4P

FP-37
FP-36

FP-35FP-34FP-2

FP-32
FP-31FP-1

TOE BOLCK

FP-3

9’-11�" 9’-11�"

�" PT.
9’-4�"

21�"

3’-0�"

�" PT.1�"

13"

8�" 2"15" 15"15"15"15"13"7"6"5"6"5"

2
�

"

2
�

"

1�"

2
"2
"

19�"
19�"19�"19�"19�"

19�" 19�" 19�" 19�" 19�" 19�" 19�" 19�" 19�" 19�" 19�" 19�"

�" PT.

9
�

"

15
�

"

SEE NOTE "A"

SEE NOTE "A"

SEE NOTE "A"

SEE NOTE "A"

SEE NOTE "A"

SEE NOTE "A"

2’-11"

3’-1"

FROG PLATES - FP-35 THRU FP-38

NO. 14 RAIL BOUND MANGANESE STEEL FROG

P-28

2
�

"

NOTE "A"

NOTE "B"

DIMENSION TABLE

WELDING OF GAGE PLATE & GUARD RAIL PLATES:

SEE NOTE "A"FP-31 1 EA.2’-4�"

2’-8�"

2’-11�"

FROG PLATES - FP-32 & FP-33

�
"

8
"

2"

DIM "A"

F
P
4
5
-
13

6
-
R

H

2"

DIM "B"

DIM "L"

8"

(4) HOLES

1" DIA.

RAIL

BASE OF

SEE NOTE 5

BEVEL GROOVE WELD
1
�

"
1
�

"
4
�

"

2
�

"

HAND OF TURNOUT

WEIGHT OF RAIL &

PROPER PLT. NO.

STAMP PLATE WITH

1
�

"
1
�

"
4
�

"

2
�

"

2172-1 (TYP.)

PANDROL SHOULDER

�" x 8" x DIM "L" - FLAT - W/PANDROL CLIPS

FROG PLATE - FP-31

�" SLOPE

2
�
"

2
�
"

1�
"

1�
"

3
�
"

TO POINT OF SWITCH

PAINT MARK ARROW POINTING

TO POINT OF SWITCH

PAINT MARK ARROW POINTING

TO POINT OF SWITCH

PAINT MARK ARROW POINTING

TO POINT OF SWITCH

PAINT MARK ARROW POINTING

5.

4.

 

3.

2.

1.

SPECIAL FROG PLATES FP-1, FP-2, AND FP-3 WITH STEEL SHOULDERS, SHOWN

16.

 

15.

 

 

 

14.

 

 

 

 

13.

 

 

 

 

 

12.

 

11.

10.

9.

8.

7.

 

6.

 

5.

 

4.

 

 

3.

2.

1.

LENGTH OF CASTING.

HEAD FOR THE ENTIRE

TO FIT SLOPE OF RAIL

MANG. MUST BE GROUND

NOTE:

CASTING / RAIL FIT
DETAIL OF FROG

SCALE: NONE

RAIL END DRILLING

DOWN

OR BEVEL �" BACK, �"

MUST HAVE �" RADIUS

RAILS ENDS TO BE CUT AT 45 DEGREE ANGLE AT JOINT WITH FROG CASTING.

OF RAIL, FROG NO., MANUFACTURER AND YEAR MANUFACTURED.

IDENTIFICATION TAG WITH RAISED METAL CHARACTERS TO BE APPLIED WHICH WILL STATE WEIGHT

LOCATION ON THE TIE WITH PROPER ALIGNMENT.

TO BE WELDED ONLY AFTER THE GAGE PLATE AND THE FROG IS SECURED IN THE PROPER

WITH A 3 PASS �" + FILLET WELD CONTINUOUS ON BOTH ENDS OF THE PLATE. PLATES ARE

GUARD RAIL PLATES ARE TO BE INSTALLED AND WELDED TO THE FROG GAGE PLATES IN THE FIELD

WITH THE FROG IN PLACE AT PROPER ALIGNMENT.

WELDED ONLY AFTER THE GAGE PLATES ARE SECURED IN THE PROPER LOCATION ON THE TIE

WELDED TO THE GAGE PLATES IN THE FIELD WITH A 3 PASS �" + FILLET WELD. PLATES WILL BE

CLAMPS ON FROG PLATES FP-1, FP-2 AND FP-3 TO INSURE PROPER FIT. FROG PLATES WILL BE

MANUFACTURER OF FROG PLATES SHALL USE COMPLETED FROG TO VERIFY LOCATION OF ADJUSTABLE

OUT TO PROVIDE A CLEAR RAIL SEAT DIMENSION AS CALLED FOR.

THE VERTICAL FACE OF SHOULDER IN THE AREA OF THE BASE OF RAIL SEAT MUST BE MACHINED

FILLET WELD ALONG THE BEVELED GROOVES OF THE SHOULDER. ANY WELD PROJECTING BEYOND

STEEL SHOULDER MUST BE CAREFULLY WELDED TO ALL PLATES WITH A MINIMUM 2 PASS �" +

MILD STEEL AND MEETING "PANDROL’S" DESIGN SPECIFICATIONS SHALL BE USED. THE PRESSED

THE "PANDROL", OR APPROVED EQUAL, TYPE WELD-ON PRESSED STEEL SHOULDER, MADE OF

TURNOUT, PLATES TO BE OPPOSITE.

THE PLATES AS SHOWN ARE FOR A 136 LB., NO. 14, RIGHT HAND TURNOUT. FOR A LEFT HAND

PLATES TO BE MADE OF MILD ROLLED STEEL.

TOE AND HEEL BLOCKS AND BOLTS PER AREMA SPECIFICATIONS.

BODY BOLTS 1�" DIA. H.T.C.S. - PER AREMA SPECIFICATIONS.

FROG PLATES ARE DESIGNED TO BE INSTALLED PERPENDICULAR TO MAIN TRACK.

RECOMMENDED PRACTICE.

ANY CONSTRUCTION DETAILS NOT SHOWN SHALL BE IN ACCORDANCE WITH CURRENT AREMA

EXCEPT AS OTHERWISE SPECIFIED.

WORKMANSHIP AND MATERIALS SHALL BE PER CURENT AREMA "MANUAL AND PORTFOLIO",

RAIL SECTION AND PLATE NUMBER. MARK TO BE STAMPED ON SAME END OF ALL FROG PLATES.

ALL FROG PLATES SHALL BE STAMPED IN �" CHARACTERS TO INDICATE MFG., FROG NO., R.H.,

SPECIFICATIONS AND MODIFIED FOR ARM LENGTHS AND PLATES WITH FASTENERS.

WITH EXPLOSIVE HARDENED MANGANESE HIGH INTEGRITY CASTING PER CURRENT AREMA

RAIL BOUND MANGANESE STEEL FROG PER CURRENT AREMA PLAN NO. 621 & 625

RAIL USED TO FABRICATE FROG IS TO BE 136 LB. HIGH STRENGTH.

FROG ANGLE 4°-05’-27".

APPROVED BY SCRRA DIRECTOR OF ENGINEERING MAY BE USED.

OTHER WIRE OR ELECTRODES MEETING SPECIFICATIONS AS CALLED FOR AND

  C. WIRE, � INCH, NR203, 1% NICKEL FLUX CORE.

  B. ELECTRODE, � INCH, WELDING SPEC. 7018XLM.

  A. ELECTRODE, � INCH, WELDING SPEC. 7018XLM.

3 PASS �" + FILLET WELD. FOR WELDING USE THE FOLLOWING:

CAREFULLY WELD FROG PLATE AND GUARD RAIL PLATE TO FROG GAGE PLATES WITH

RECHECK TRACK GAGE IF NECESSARY.

AND SECURE TO FROG AND GUARD RAIL WITH "PANDROL" CLIPS.

STARTING WITH ONE GAGE PLATE, PLACE FROG PLATES WITH ELASTIC CLIPS

CHECK TRACK FOR CORRECT GAGE.

POSITION GAGE PLATES AT DESIGNATED TIE LOCATIONS AND ANCHOR IN PLACE.

MANUFACTURING DETAILS AND INSTALLATION PROCEEDURES SEE DWG. No. 2931-07.
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LAYOUT

NO. 14 136 LB. R.H. RBM FROG 

BLOCK

HEEL FILLER

IN 6"

�" DOWN
1 IN 8

ANGLE

FILLER BLOCK

TOE AND

1 IN 8

ANGLE



3’-5"

12’-9�"

5’-10" 3’-5"

2’-2�" 6�" 8"2’-5�" 1’-3" 2’-1�"

2’-1�"1’-2�"2’-6�" 8"6�"2’-2�"

8"

5
" 3
"

5
" 3
"

5
" 3
"

5
"

8"8" 8"8"8" 8"

8
"

2"

1’-10�"1’-0�"

6� "

1’-1�" 1’-9�"

11’-8�"

8
"

2"
8"8" 8" 8"

3’-5" 4’-9" 3’-5"

2’-8"

1
"

1
"

12’-1�"

3’-1"

8
"

8" 8"

5
"

5
"

8"8"

3’-5" 5’-2" 3’-5"

2" 2"

12’-5�"

3’-0"

8
"

8" 8"

5
"

5
"

8"8"

3’-5" 5’-6" 3’-5"

2" 2"

BY MANUFACTURER

BY MANUFACTURER

BY MANUFACTURER

BY MANUFACTURER

1
"

1
"

(TYP. U.N.O.)

1" DIA.

3
"

3
"

3
"

3
"

3
"

3
"

3
"

3
"

WELD (TYP.)

2 PASS �" + FILLET

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

2172-1 (TYP.)

PANDROL SHOULDER

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

2172-1 (TYP.)

PANDROL SHOULDER

WELD (TYP.)

2 PASS �" + FILLET

WELD (TYP.)

2 PASS �" + FILLET

2172-1 (TYP.)

PANDROL SHOULDER

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW
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NOTES:

GUARD RAIL PLATE

INSULATED FROG GAGE PLATE - FG-1P
1" x 8" - FLAT - W/3M INSULATION (1 PC. REQ’D. AS SHOWN)

1
"

INSULATED FROG GAGE PLATE - FG-2P
1" x 8" - FLAT - W/3M INSULATION (1 PC. REQ’D. AS SHOWN)

INSULATED FROG GAGE PLATE - FG-3P
1" x 8" - FLAT - W/3M INSULATION (1 PC. REQ’D. AS SHOWN)

1" x 8" - FLAT - W/3M INSULATION (1 PC. REQ’D. AS SHOWN)

INSULATED FROG GAGE PLATE - FG-4P

GUARD RAIL PLATE

GUARD RAIL PLATEGUARD RAIL PLATE

FP-1

FP-2

1
"

�
"

1
"

2172-1 (TYP.)

PANDROL SHOULDER

OF SWITCH

POINTING TO POINT

POINT MARK ARROW

1
�

"
4
�

"
1
�

"

�" �"

1
�

"
4
�

"
1
�

"

GUARD RAIL PLATEGUARD RAIL PLATE

FP-3

1
"

�
"

1
"

1
�

"
4
�

"
1
�

"

1
�

"
4
�

"
1
�

"

SEE NOTE 5SEE NOTE 5

SEE NOTE 5SEE NOTE 5

SEE NOTE 5SEE NOTE 5

GUARD RAIL PLATES TO GAGE PLATES:
INSTRUCTIONS FOR WELDING

SEE NOTE 4

SEE NOTE 4

SEE NOTE 4

SEE NOTE 4

SEE NOTE 4

SEE NOTE 4

5.

 

 

 

 

4.

 

 

 

 

 

 

3.

 

2.

1.

5.

4.

 

3.

2.

1.

�
"

1
"

BY MANUFACTURER

BY MANUFACTURER

LOCATION ON THE TIE WITH PROPER ALIGNMENT.

TO BE WELDED ONLY AFTER THE GAGE PLATE AND THE FROG IS SECURED IN THE PROPER

WITH A 3 PASS �" + FILLET WELD CONTINUOUS ON BOTH ENDS OF THE PLATE. PLATES ARE

GUARD RAIL PLATES ARE TO BE INSTALLED AND WELDED TO THE FROG GAGE PLATES IN THE FIELD

THE TIE WITH THE FROG IN PLACE AT PROPER ALIGNMENT.

WILL BE WELDED ONLY AFTER THE GAGE PLATES ARE SECURED IN THE PROPER LOCATION ON

BE WELDED TO THE GAGE PLATES IN THE FIELD WITH A 3 PASS �" + FILLET WELD. PLATES

ON FROG PLATES FP-1, FP-2 AND FP-3 TO INSURE PROPER FIT. FROG PLATES WILL

MANUFACTURER OF FROG PLATES SHALL USE COMPLETED FROG TO VERIFY LOCATION OF SHOULDERS

MACHINED OUT TO PROVIDE A CLEAR RAIL SEAT DIMENSION AS CALLED FOR.

THE VERTICAL FACE OF THE SHOULDER IN THE AREA OF THE BASE OF RAIL SEAT MUST BE

WELD ALONG THE BEVELED GROOVES OF THE SHOULDER. ANY WELD PROJECTING BEYOND

MUST BE CAREFULLY WELDED TO ALL PLATES WITH A MINIMUM 2 PASS �" + FILLET

MEETING "PANDROL’S" DESIGN SPECIFICATIONS. THE PRESSED STEEL SHOULDER

TO BE PURCHASED FORM "PANDROL INTERNATIONAL" OR APPROVED ALTERNATE

THE "PANDROL" TYPE WELD-ON PRESSED STEEL SHOULDER, MADE OF MILD STEEL,

LEFT HAND TURNOUT, PLATES ARE TO BE OPPOSITE.

THE PLATES AS SHOWN ARE FOR A  136 LB., NO. 14, RIGHT HAND TURNOUT, FOR A

PLATES TO BE MADE OF MILD ROLLED STEEL.

FILLET WELD (TYP.)
2 PASS �" +

FILLET WELD (TYP.)
2 PASS �" +

FILLET WELD (TYP.)
2 PASS �" +

FILLET WELD (TYP.)
2 PASS �" +

FILLET WELD (TYP.)
2 PASS �" +

FILLET WELD (TYP.)
2 PASS �" +

SCRRA DIRECTOR OF ENGINEERING MAY BE USED.

OTHER WIRE OR ELECTRODES MEETING SPECIFICATIONS AS CALLED FOR AND APPROVED BY

  C. WIRE, � INCH, NR203, 1% NICKEL FLUX CORE.

  B. ELECTRODE, � INCH, WELDING SPEC. 7018XLM.

  A. ELECTRODE, � INCH, WELDING SPEC. 7018XLM.

�" + FILLET WELD. FOR WELDING USE THE FOLLOWING:

CAREFULLY WELD FROG PLATE AND GUARD RAIL PLATE TO FROG GAGE PLATES WITH 3 PASS

RECHECK TRACK GAGE AND CORRECT IF NECESSARY.

TO FROG AND GUARD RAIL WITH "PANDROL" CLIPS.

STARTING WITH ONE GAGE PLATE, PLACE FROG PLATES WITH ADJUSTABLE BRACES AND SECURE

CHECK TRACK FOR CORRECT GAGE.

POSITION GAGE PLATES AT DESIGNATED TIE LOCATIONS AND ANCHOR IN PLACE.

SEE NOTE 3

FILLET WELD (TYP.)

2 PASS �" +

DWG. NO. ES2931-16.

3M INSULATION PER DETAIL "A"

DWG. NO. ES2931-16

3M INSULATION PER DETAIL "A"

DWG. NO. ES2931-06

3M INSULATION PER DETAIL "A"

DWG. NO. ES2931-16

3M INSULATION PER DETAIL "A"
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GAGE PLATE DETAILS

NO. 14 136 LB. R.H. RBM FROG 

(TYP. U.N.O.)

1" DIA.

(TYP. U.N.O.)

1" DIA.

(TYP. U.N.O.)
1" DIA.



SEE DETAIL 1

1�"

1
�

"

1
�

"

4
�

"5
�

"

2"

1
"

2’-4"

4�" 6�" 7"

2"

�
"

�" BRACES

SECURITY LOCKNUT

WITH �" THICK FLAT WASHER AND

(16) GRADE 8 BOLTS - �" x 3�" LG.

(12) �" THICK

(24) �" THICK

(12) �" THICK

(48) ADJUSTMENT SHIMS

�" BACKER PLATE

19’-0" LONG

(1) GUARD BAR UIC 33 (U69)

2172-1 & 2172-5 (1) EA. REQ’D.

PANDROL SHOULDERS

BRACE WELDMENT AND

(12) GUARD RAIL PLATES WITH

2172-5

PANDROL SHOULDER
2172-5

PANDROL SHOULDER

2
5
°
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(5) HOLES

2
"

TYP.

1" DIA.

8"

3"
WEB SIDE

TOP

GUARD FACE SIDE

PANDROL SHOULDER

BASE OF RAILC/L PLT.

OF ALL MACHINED SURFACES
BREAK SHARP CORNERS

REF.

1st CUT 2nd CUT

12"

14° 14°

3’-3�"

2’-3�"

3 �" �" 2 �" 1 �"

1 �"

AT �" BELOW AT �" BELOW AT �" BELOW

AT �" BELOW

1 �"

�"

3 �"

�"

2 �"

1 �"

3 �"

�"

2 �" 2 �"

12"

STRAIGHT GUARD FACE 12’-5"

STENCIL "LIFT" POINTS AS SHOWN WITH WHITE MARKER ON TOP OF BAR.

"A"

"B"

"X""X"

"A"

"B"

No.1 No.1

LIFT

No.1No.1 No.1 No.1No.1 No.1

LIFT

No.1 No.1

12 TIE GUARD RAIL 19’-0" LONG

12"

"A"

"B"

"B"

"A"

No.1No.1

6�" 19�"

OF BAR

4�" AT TOP

6�"19�" 19�" 19�" 19�" 19�" 19�" 19�" 19�" 19�" 19�"

2’-3�"

FLARE 3’-3�"

2�"

FROM THIS END

LAYOUT & DRILL

1
�

"

2’-3�"

FLARE 3’-3�"

1
�

"

2�"

OF BAR

4�" AT TOP

"X"  6�"x 2’-2�"x 3’-9�"x 5’-5�"x 7’-0�"x 8’-8�"x 10’-3�"x 11’-11�"x 13’-6�"x 15’-2�"x 16’-9�"x 18’-5�"

HOLES 1" DIA. - 1�" A.B.

3"

DETAIL 1

NOTES:

ASSEMBLED 19’-0" GUARD RAIL

TYPICAL PLATE DETAIL TYPICAL PLATE PUNCHING DETAIL
FLARE DETAIL

SECTION A-A SECTION B-B

COLLECTIVE DRILLING FROM END OF GUARD BAR MARKED "X"

SCALE: 1" = 1’-0"

SCALE: NONE
SCALE: NONE

SCALE: NONE SCALE: NONE SCALE: NONE

5.

 

4.

 

3.

 

2.

 

1.

RAIL SEAT

CANT 1:40
�" DEEP�" DEEP

136RE

WELDING PER ANSI #AWS D1.1-92 OR LATEST REVISION.

FOR SPECIAL TRACKWORK.

WORKMANSHIP AND TOLERANCES PER AREMA SPECIFICATIONS

EXCEPT BOLT TO GRADE 8 AND NUT TO BE SECURITY LOCKNUT.

GUARD RAIL BOLT AND NUT PER A.REMA SPECIFICATION M11.

SPECIFICATION M7.

BASE PLATE, BRACKET AND SHIMS MILD STEEL PER AREMA

(GUARD FACE BRINELL 319 MIN.)

GUARD RAIL SECTION UIC 33; (U69) UIC 860.0 GRADE 90A

-

2931

XXXXREVISIONXX-XX-XXX

A. CARLOS

1" = 1’-0"
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GUARD RAIL DETAILS

NO. 14 136 LB. R.H. RBM FROG 



DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011

UserName=> carlosa Date Plotted: 2:39:14 PM10/5/2011 Plot Driver=> S:\Plot Drivers\pdf.plt FileName=> s:\V8EngStds\2000\Turnouts\Maintenance Only Standards\ES2931-09.dgn

ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

HOLE FOR SHIPPING.

NUT TO BE INSTALLED IN FIRST DRILLED

�" x 1�" COTTER AND A.N.S. HVY. SQ.

COMPLETE WITH�" SPRING WASHER

1" x 4�" LG. BOLT. DRILLED 4�"

IN PLACE OF LUG BOLTS (SEE NOTE 9),

NOTES:

SIDE VIEW OF SWITCH POINT

TOP VIEW OF SWITCH POINT

    

  

   

5" 15" 13" 10" 13"12"

14" 3’-4" 3’-4" 19’-7"

FIRST TOP PLANING �" IN 12’-0"

SECOND TOP PLANING �" IN 12"

26’-0"

   

BOUTET FIELD WELD

6"
     

HEEL OF SW. PT.
RAIL END OF SWITCH

POINT (SEE NOTE 10)

7"

2
�

"

14’-0"

Level 15’-6"

5’-0" 2’-9"

  

6"

�
"

�"

�"

�"

1:4

1:4

8" R. and 20" R.

78°

FACE OF WEB

1:4

CAHMFER TO �" POINT IN 18"

�
"

A

�
"

A

TOP PLANING �" IN 12’-0"

5"

1"x5"

6" 6"

TOP OF STOCK RAIL

�
"

14"

�
"

�
"

3’-6"

6" 5" 5"

�
"

B

7"

C

�
"

3’-4"

B C

12"

�
"

BASE OF STOCK RAIL

TRANSIT CLIP

GAGE LINES

6" 5" 15" 15" 5" 14"

5’-0"

1�" RAD.

1�"
5" 5"

1�" 1�" 1�" 1�" 1�"

6" 5" 5" 5" 5" 5" 5"

1�" 1�" 1�" 1�" 1�" 1�" 1�" 1�" 1�" 1�" 1�" 1�"

15" 15" 15" 15"5" 5"

�" �"

�" ABOVE STOCK RAIL IN 7’-6"

NO. 1

STOP

�" �" (11) -�" DIA. HOLES

8�"

RISE�" IN 5’-0"

NO. 2

STOP

15�" 2�" 4�"4�"

1�" DIA. HOLES

1�" DIA. HOLES

9�"

3
�

"

3
�

"

3
�

"

3
�

"

3
�

"

2
�

"

2
�

"

3
�

"

2
�

"

OF SWITCH POINT LOCK.

BOLT HOLE, LEAVE OPEN FOR INSTALLATION

AND�" x 1�" COTTER (A.N.S. HVY. HEX NUTS).

�" x 3�" LONG BOLTS, 3�" TO CENTERLINE COTTER WITH�" SPRING WASHER

RIVETS (SEE NOTE 11)

AND GRIND TO SHARP EDGE. REMOVE ALL BURRS.

CAHMFER ANGLE 78°00’, ROUND TO 1�" RADIUS

�" POINT CHAMFERED TO �" IN 2’-0" AT �" BELOW TOP OF STOCK RAIL,

(A.N.S. HEAVY HEX NUTS). BOLTS FURNISHED WITH RODS.

TO CENTERLINE OF COTTER, WITH �" SPRING WASHER AND �" x 1�" COTTER

ROD BOLTS: 2’-1" x 5�"  LONG, 4�" TO CENTERLINE OF COTTER; 6’-1" x 5�" 

AND�" x 1�" COTTER (A.N.S. HEAVY HEX. NUTS), SEE NOTE 9.

LUG BOLTS 1" x 5" LONG, 4�" TO CENTERLINE COTTER, WITH 2 NUTS,�" SPRING WASHER

THESE FOUR BOLT HOLES

PEENING NOTE 5 APPLIES TO

AND �" COTTERS.

SPRING WASHERS. A.N.S. HEAVY HEX NUTS ON STOCK RAIL SIDE

H.T.C.S. MACHINE BOLTS, FITTED WITH HEAD LOCKS, �" THICK

TWO BOLT HEEL SPACER BLOCK WITH 1�" x 4�", DRILLED 4�"

6�" HEEL SPREAD

SWITCH ANGLE 1°-18’-08"

END OF BOTTOM BASE PLANING.

3
�

"

2
�

"

FASTENED HERE (SEE NOTE 8)

SWITCH POINT IDENTIFICATION TAG

(A.N.S. HEAVY SQUARE NUTS), (SEE NOTE 11).

WITH �" SPRING WASHER AND �" x 1�" COTTER

STOP BOLTS �" x 4" LONG, 3�" TO CENTERLINE OF COTTER,

ON BOTH SIDES.

�" x 24’-0" LONG REINFORCING BAR

�
"

�
"

�
"

�
"

�
"

�
"

�
"

1" x�"

SWITCH ROD NO. 1 (SEE NOTE 9).

�
"

2
�

"

1�" RAD.

1�"

1
�

"

1�" 5" 5" 2�" 2�"

CORED HOLES - 1�" DIA. 2
�

"

2�"

1" RAD.

2
�

"

MANGANESE OR ALLOY STEEL TIP

26’-0" SWITCH POINT WITH OPTIONAL

STOCK RAIL

GAGE LINE OF

18°-25’ (1 IN 3)

6
�

"
-
 
�

"

+
 
�

"
�

"

2
�

"

2
�

"
-
 
 
0
"

+
 
�

"

�
"

(MIN.)

�" RAD.

3
�

"�" REINF. BAR

�"
- �"

+ 0

1�"

�"
- �"

+ �" 1�"

3�"

7
�

"

WITH ALLOY STEEL TIP

END VIEW OF POINT

SCALE: 1" = 1’-0"

SCALE: NONE
SCALE: NONE

FASTENED HERE (SEE NOTE 8)

MFR. IDENTIFICATION TAG

1"x3�"

11.
 
 

10.
 
 
9.
 
 
 
 
 
 
 
8.
 
 
 
7.
 
6.
 
 
 
 
 
5.
 
 
 
4.
3.
 
 
2.
1.

AND COLLAR PART NO. L3-2-R-24G.
RIVETS. AND FOR �" STOP BOLTS USE HUCK FASTENERS, BOLT NO. C-50-LR-BR2424
BOLT PART NO. C-50-LR-BR2416 AND COLLAR PART NO. L3-2-R-24G FOR �"
AND �" STOP BOLTS, MANUFACTURER CAN SUBSTITUTE �" HUCK FASTENERS,
UNLESS SWITCH POINT ORDER SPECIFICALLY CALLS FOR USE OF �" RIVETS
RAIL END.
ENTIRE PERIPHERY BY SLIGHTLY GRINDING. ALSO, "DO NOT" END HARDEN
AT HEEL END OF SWITCH POINT RAIL, BREAK SHARP CORNER AROUND THE
FURNISHED WITH SWITCH POINTS.
FOR SWITCH RODS NO. 1,2,3, AND 4 COMPLETE WITH BOLTS WILL NOT BE
UNLESS SPECIFIED ON ORDER, FRONT ROD LUG BOLTS AND TRANSIT CLIPS
TO SWITCH POINT AT LOCATION SHOWN.
WEIGHT OF RAIL, HS, MANUFACTURER AND WHEN MADE, TO BE FASTENED
A SECOND METAL IDENTIFICATION TAG SHOWING HAND OF SWITCH POINT,
SPACER BLOCK IN LOCATION SHOWN.
TAG TO BE FASTENED TO SWITCH POINT, ON GAGE SIDE OF RAIL AT HEEL
(3) THE TURNOUT NUMBER. MARK TAG THUS: 26’-0" (40’-0") NO. 14.
(2) IN PARENTHESIS: THE ACTUAL LENGTH OF SWITCH POINT RAIL AND
METAL IDENTIFICATION TAG SHOWING (1) DESIGN LENGTH OF SWITCH,
TOP PLANING, WHERE THE SWITCH POINT HAS FULL HEAD CONTOUR.
THE CONTOUR OF A NEW 136-LB. RAIL AND SHALL RUN OUT AT THE END OF
DISTANCE OF 36" FROM THE POINT OF SWITCH AND SHALL BE SHAPED TO
THE CONTOUR PLANING SHALL BE ON THE GAGE SIDE BEGINNING AT A
STEEL TIP.
SWITCH POINTS FOR TURNOUT SIDE MAY BE FURNISHED WITH ALLOY
PEENING.
AT EDGE OF BOLT HOLE TO BE CAREFULLY REMOVED BY GRINDING BEFORE
WITH SUITABLE HEAD AND FINISHING WITH DRIFT PIN. BRAND ON RAIL
AND AT THE HEEL END OF THE SWITCH POINT RAIL, USING AIR HAMMER
EDGES OF THE BOLT HOLES AS INDICATED AT THE HEEL OF SWITCH POINT
IN ORDER TO ELIMINATE STRESS RAISERS, MANUFACTURERS SHALL PEEN THE
UNLESS OTHERWISE SPECIFIED ON THIS PLAN.
PLANS" AND THE AREMA "MANUAL OF RAILWAY ENGINEERING",
NOT SHOWN, SHALL BE PER CURRENT AREMA "PORFOLIO OF TRACKWORK
MATERIALS AND WORKMANSHIP ALSO ANY CONSTRUCTION DETAILS
SIDE PLANING FIGURED ON GAGE LINE �" BELOW TOP OF RAIL.
LEFT HAND TURNOUT.
MAKE OPPOSITE HAND FOR RIGHT AND LEFT HAND SWITCH POINTS FOR
CURVED LEFT HAND SITCH POINT FOR RIGHT HAND TURNOUT SHOWN.
SWITCH POINTS TO BE MADE FROM NEW HIGH STRENGTH RAIL.

C

C

C

-
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NO. 14 SPLIT SWITCH POINT DETAILS

23’-6" LONG

�" REINFORCING BAR

28’-0" LONG

�" REINFORCING BAR

SHARP EDGE

GRIND TO
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18°-25’

1 IN 3

NOMINAL HEEL OF SWITCH POINT

NOMINAL HEEL OF SWITCH POINT

6"

6"

"A"

"A"

"A"

"A"

PLANE OFF

�
"

FOR FIRST (NEW) INSTALL.

DCB

26’-0’

26’-0" 14

14 STR.

CURVED

15’-2" 7’-3" 40’-0"

15’-2" 7’-3" 40’-0"

C D

NONE

NONE NONE

NONE

12’-0"

10’-0"

43’-0"

43’-0"

STOCK RAIL UNDERCUT

�"

�"

0°-50.7333’

26’-0"

P
.C
.

STRAIGHT

LOCATION OF SWITCH POINT.

FOR 26’-0" (SEE DET. B)

END OF SWITCH POINT RAIL

END OF SWITCH POINT RAIL

CURVE TO RADIUS OF 2462.20’

9
�

"

OF POINT OF SWITCH

INDICATE LOCATION

OF RAIL HEAD TO

PAINT MARK ON TOP

STOCK RAIL

HEEL END OF

OF POINT OF SWITCH

INDICATE LOCATION

OF RAIL HEAD TO

PAINT MARK ON TOP

STOCK RAIL

HEEL END OF

RIGHT HAND STRIAGHT STOCK RAIL

BEING LEFT HAND CURVED STOCK RAIL AND

FOR LEFT HAND TURNOUT, STOCK RAILS ARE OPPOSITE HAND,

STOCK RAILS SHOWN ARE FOR " RIGHT HAND TURNOUT".

2464.55’ RADIUS

AT THE QUARTER POINTS 6’-6"

PORTION OF THE STOCK RAIL

ORDINATES FOR THE CURVED

RAIL

STOCK

NO.

T.O.

LENGTH

SW. PT.

SEE NO. 10

END DRILL.

SEE NO. 10

END DRILL.

FOR FIRST (NEW) INSTALL.

40’-0"

15’-2"

7’-3" 26’-0"

7’-3" 26’-0"

40’-0"

15’-2"

5’-0" 5’-7"

�"

CURVE TO R. OF 1576.04’

NOTES:

LENGTHS B, C, & D FOR 136 LB. RAIL

SECTION "A-A"

LEFT HAND STRAIGHT STOCK RAIL

RIGHT HAND CURVED STOCK RAIL

DETAIL "B"

SEE NOTE 5

BEND ANGLE

THE CURVED PORTION OF THE CURVED STOCK RAIL SHALL BE CURVED PER DETAIL "B".
BEND ANGLE IN BENT STOCK RAIL TO BE AS FOLLOWS: 0°-50.7333’ OR 1" IN 5’-7 3/4 ".
SEE TABLE BELOW.
LENGTH "D" FOR NEW SAMSON SWITCH INSTALLATIONS OR REPLACEMENT ORDERS
FOR STOCK RAIL UNDERCUT LENGTH "B", PER SECTION "A-A", LENGTH "C" AND
PER CURRENT AREMA PLAN NO. 1005.
UNDERCUT STOCK RAILS TO BE MADE OF HIGH STRENGTH RAIL WITH ENDS BEVELED
LENGTH OF SWITCH POINT (26’-0").
FOR CORRECT ORDERING OF REPLACEMENT STOCK RAILS.
INFORMATION OR DIMENSIONS NOTED THUS, (     ) TO BE FURNISHED BY FIELD FORCES

6.
5.
 
 
4.
 
3.
2.
 
1.

-

2931
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UNDERCUT STOCK RAILS

NO. 14 STRAIGHT OR CURVED
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1-11-30

L-5080

L
-
2

9
1
0

PART NUMBER MATERIAL SPECIF. DESCRIPTION DETAIL REMARKS

LENGTH

OF

SWITCH
QTY.

FURNISH WITH EACH CLIP ASSEMBLY:
16-GAGE STEEL THIMBLE

6’-9"

WROT WASHER BP-10003-BM

SPRING WASHER & NUT REMOVED FOR CLARITY

1 " DIA. HOLES IN RODS

4�"

THROW AT POINT

FOR 39’ SWITCHES ONLY

3’-4�"

�
"

(SHOWN FOR MACHINE ON RIGHT) SEE NOTE 2

+
-

1"

2�
" 

R.

1�
" 

R.

B.S. WHITWORTH 6 THREADS

1
"

6°

1"R.

1"

2"

1" 1"

T-6

TOWARD POINT

OF SWITCH

SWITCH

TOWARD HEEL OF

1"

2
"

7
"

5
"

1
"

1
"

1"R.

+ -

+ -

.0
2
3
0
"

R
.

.0
2
6
7
"

.0
2
6
7
"

.1
0
6
7
"

.1
6
0
1
"

.16667"

Pitch

BILL OF MATERIAL FOR 1 TYPE "SMJ" SWITCH ROD ASSEMBLY

MATERIAL FOR CLIP ASSEMBLIES

All 2 SMJ-1 S.A.E.1020-For.Stl. Bearing Clip MACHINED PER DETAIL

4 H.T.C.S. Web Bolt SEE NOTE

2 DD-2 Malleable Iron Bearing PAT. N0. L-2910, MACHINED PER DETAIL

2 HE-1 Malleable Iron Bearing PAT. NO. L-2915, MACHINED PER DETAIL

2 B-1 S.A.E.1045-For.Stl. Offset Bearing Cap

2 B-6 S.A.E.1045-For.Stl. Offset Bearing Cap

2 B-6 S.A.E.1045-For.Stl. Offset Bearing Cap

4 T-9 S.A.E.1020 Shim Retainer

12 T-6 Stainless Steel Adjustment Shim

4 BP-10003-BM Wrot Iron Wrot Washer

4 H.T.C.S. Rod Bolt

4 Steel Spg. Lox Washer For 1" Rod Bolts

4 Steel Cotter

2 Steel Grease Fitting PRESSURE - FOR BEARING CLIP

2 L-5080 Malleable Iron Headlock FOR ROD BOLTS

2 16-Gage Steel Thimble

2 16-Gage Steel Thimble

All

All

All

All

All

All

All

All

All

Material for Vertical Rod

C-1

B-11

AP-34

ST-684

1

2

1

2

4

1

4

All

All

All

All

All

All

All

All 4

Malleable Iron

Malleable Iron

AAR-Sig.Sec.13-52

AAR-Sig.Sec.13-52

AAR-Sig.Sec.13-52

H.R. Mild Steel

Low Carbon Steel

Cone Adj. Nut

Switch Adjuster

Channel

Bushing

Angle

Splice Plate

Collar

1

1
Vertical Rod

Vertical Rod

Conn.& Insul.Bolt

Use one-ST-708-1

Use one-ST-708-1

Use one-ST-708-2

Use one-ST-708-2

HUCK FASTENER NO. LC-2R24

FOR 1�" THROW RODS

26’

39’

26’

39’

26’

26’

39’

16’-6"

39’

-+

15�"

16�" (4’-0 �"  ROD NO.1) 16�"

15�"

1�"

1
�

"

…" DIA.

1�"

1
�

"

…" DIA.

FIG. 3, REF. C.

WITH COLLAR PART NO. LC-2R24 PER SIG. DEPT. DWG. 0-1065

2 - CONE ADJ. NUTS AND 4-HUCK BOLTS NO. H.L.C. 50LR-BR24-36,

SWITCH ADJUSTER, AAR-SIG. SECT. DWG.1274A COMPLETE WITH

9�"

2�"3�" 2�"

8�"

AND 2 - ADJ. SHIMS - T-6

SHIM RETAINER - T-9

ADJUSTABLE BEARING CLIP - SMJ-1

1�" DIA. HOLES IN RODS

SPLICE PLATE - ST-684

FIBRE ANGLE - AP-34

ALL 26’ SWITCHES

PLUS ADJUSTMENT FOR

8�"

SQ. HD. WITH SAME FITTINGS FOR 39’ SWS.

H.T.C.S. BOLTS 1" x 6�", DR. 6",�" THIN

FOR TWO (2) 26’ SWITCHES OR TWO (2)

�" SPRING LOX WASHER AND�" x 1�" COTTER

4�" THIN SQ. HD., SLOTTED HEX. NUT,

TWO (2) WEB BOLTS, H.T.C.S. 1"x 5�" ,DR.

�
"

SEE NOTE 5

STAMPING

3’-4�" �"

12�" 12�"

FOR 39’ SWITCHES ONLY

12�" 3�"8�" ADJUSTABLE12�"3�"8�" ADJUSTABLE

2�"

1"

2�"

2
�

"

2�"

�
"
 

M
IN
.

�
"
 

M
A

X
.

�
"

�
"

2
�

"

2
�

"

MIN.

2�"

1
�

"

12�" �"

COUNTERBORED

�" P.T.F.�" DEEP MINIMUM,

�" DIA.�" DEEP

1
�

" 1
�

"

COLD COINED TEATH

PER IN., 40 THREADS, 6�" LONG

FITTING

PRESSURE GREASE

�" DIA.

2�"2"+
-
 "

1�"

WITH SERRATIONS

BE PARALLEL

THIS FACE MUST

3
�

"
1
�

"
2
�

"

1
�

"
�

"

�"5�" 3�" 1�"

7�"

2
�

"

2�" 2�"

1�"

1
�

"
1
�

"
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�

"

+
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"

-
 

"
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R.

�" R.
�"R. 

5�" �"

3�" 1"

2
�

"

1�" DIA.

�"

1
�

"
�

"
�

"

�
"

�" R.

1�"

TO ROD

MUST BE 90°

THIS SURFACE

2
�

"

�
"

�
" 2
�

"

1�" DIA.

�"

�"

3
�

"
�

"

1
�

"

�
"

�
"

�
"

3
�

"

1�"

�"

STAMPED - DD - 2

1
�

"

�"

1
�

"

�
"

�"

�" R.

2
�

"

�
"

�
"

1�"

�" �"

�"�"

STAMPED-T-9
�" R.

�" R.

(4’-2�" ROD NO.5)(4’-3�" ROD NO.6)(Adjustable  1�" )

(4’-1�" ROD NO.2)(4’-1�" ROD NO.3)(4’-2�" ROD NO.4)

9�"

2�" 2�"3�" BEARING HE-1 FOR 39’ SWITCH

BEARING DD-2 FOR 26’ SWITCHES

B-1 OR B-6, SEE NOTE 1.

OFFSET BEARING CAP

L-5080

HEADLOCK

COTTER. (FURNISHED WITH CLIP)

SLOTTED HEX. NUT &�" x 1�"

DR. 3�" WITH SPG. LOX. WASH.

ROD BOLTS - H.T.C.S. 1" x 4�"

FIBRE CHANNEL - C-1

FIBRE BUSHING - B-11

1
�

"
3
�

"
FOR 39’ SWITCHES

MINUS ADJUSTMENT

ADJUSTABLE BEARING CLIP - SMJ-1

ST-708-1 FOR 26’ SWITCHES

ST-708-2 FOR 39’ SWITCHES

NO. 1 SWITCH ROD ASSEMBLY

ENLARGED PROFILE OF SERRATIONS

HEADLOCK L-5080

ADJUSTABLE BEARING CLIP - SMJ - 1

WROT WASHER - BP - 10003 - BM

ADJUSTABLE SHIM - T - 6

SHIM RETAINER - T - 9

BEARING - DD - 2

45°

SCALE: 3" = 1’-0"

.0
2
3
0
"

R
.

SCALE: NONE

SCALE: 6" = 1’-0"

- 0"

+�"

SCALE: 6" = 1’-0" SCALE: FULL

SCALE: FULL

SCALE: FULL

�" x 1�" x 2�"

�" x 2" x 1�"

1�" I.D. x 2" O.D.x�" THICK

1"x4�" DR.3�" REG.SQ.HD.SLOTTED HEX NUT

�" x 1�" FOR ROD BOLTS

1�" LONG - FOR SHIPPING

2�" LONG - FOR SHIPPING

HEAT TREATED - BRINELL -.225 to .250

HEAT TREATED - BRINELL -.225 to .250

HEAT TREATED - BRINELL -.225 to .250

�" x 1" x 10" HARD FIBRE - PARAFIN COATED

1" O.D. HARD FIBRE - PARAFIN COATED

�" x 2�" x 9�" FOR INSULATION

�" x 2�" x 4�" HARD FIBRE - PARAFIN COATED

HIGH FASTENER NO. HLC-50LR- BR24-36High Strength Steel

TWIST, MACHINE AND DRILL END HOLE

TWIST, MACHINE AND DRILL END HOLE

136-LB. R.E. RAIL SECTIONS

1-11-30 FOR USE ON 11’-0" TO 30’-0" SWITCHES, 115-LB., 119-LB., 131-LB., 132-LB. AND

1-39 FOR USE ON 39’-0" SWITCHES, 132-LB. AND 136-LB. R.E. RAIL SECTIONS.

BE USED UPON. IDENTIFICATION MARKING WILL BE AS FOLLOWS:

VERTICAL SWITCH ROD SHALL BE PLAINLY STAMPED TO INDICATE SWITCH THAT ROD ASSEMBLY CAN

TRACKWORK UNLESS OTHERWISE SPECIFIED.

MATERIALS AND WORKMANSHIP SHALL MEET CURRENT AREMA SPECIFICATIONS FOR SPECIAL

OR FIELD FORCES, TO BRING COTTER WITHIN THE LIMITS OF SLOT IN WEB BOLT NUTS.

SPRING WASHER SHOULD BE REPLACED WITH A �" THICK SPRING WASHER BY THE STOREKEEPER

TOP VIEW OF ROD ASSEMBLY. WHEN ROD IS USED ON 11’-0" AND 16’-6" SWITCHES THE �" THICK

TWO WEB BOLTS SHALL BE FURNISHED WITH EACH CLIP ASSEMBLY AS CALLED FOR BY NOTE IN

(RIGHT OR LEFT) SHOULD ALSO BE SPECIFIED.

LENGTH OF SWITCH. ON INTERLOCKED SWITCHES WITH AUXILIARY THROW ROD, MACHINE SIDE

SHOWN IN BILL OF MATERIAL. REQUISITIONS AND ORDERS SHALL SPECIFY RAIL SECTION AND

WHEN COMPLETED RODS ARE ORDERED THEY SHALL BE ASSEMBLED AND INCLUDE ALL PARTS

WHEN AN INDIVIDUAL PART IS REQUIRED IT SHALL BE ORDERED BY PART NUMBER.

ALL PARTS SHOWN IN BILL OF MATERIAL SHALL BE FURNISHED WITH THESE CLIP ASSEMBLIES.

IS WANTED, REQUISITIONS AND ORDERS SHALL SPECIFY, RAIL SECTION AND LENGTH OF SWITCH.

MAY BE REQUISITIONED AND ORDERED SEPARATELY. WHEN A BEARING CLIP ASSEMBLY ONLY

WHILE THIS PLAN SHOWS BEARING CLIPS ASSEMBLED TO SWITCH ROD THIS CLIP ASSEMBLY

NOTES:

5.

 

4.

 

 

 

3.

 

 

 

2.
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SWITCH ADJUSTER

SPLICE PLATE-ST-684

FIBRE CHANNEL-C-1

FIBRE ANGLE-AP-34

OFFSET BEARING CAP-B-1

BEARING-HE-1

ELEVATION OF "SMJ"CLIP ASSEMBLY FOR 39’ SWITCHES

FIBRE BUSHING-B-11

OFFSET BEARING CAP-B-6

L
-
2
9
1
5

BEARING-HE-1

WROT WASHER-BP-10003-BM

OFFSET BEARING CAP-B-6

ADJUSTABLE BEARING CLIP-SMJ-1

SHARP CORNER

S
H

A
R

P
 

C
O

R
N

E
R

(DRAWN FOR 136 LB. RAIL) SPRING WASHER AND NUT REMOVED

2"

1�" DIA.

TOP

BOTTOM

2
"

1"-R.

7"

5"1" 1"

1
"

�"

10"

�"

3
"

1�"�"

2
�

"
�

"

�
"

3
�

"
1
�

"
1
�

"

4
«

"

OF HOLE

9�"

2�" 2�" 2�"

2�"

1�" 2�" 2�" 2�" 1�"

1
¤

"

�
"

2
�

"
�

"

�" �"

1�" DIA. HOLES

�" DIA. HOLES

1�"

‚
"

2
�

"
�

"
�

"

1�"

1�"1�" 2�"

4�" �"

2
�

"

5�"

1 " DIA.

7
"

5
"

1
"

1
"

1"R.

+ -

+ -

�"+

-0"

1�"

TO ROD

MUST BE 90°

THIS SURFACE
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�

"

�
"

�
"
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�

"

�"

�"
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�

"
�

"

1
�

"

�
"

�
"

�
"
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�

"

1�"

�"

STAMPED -HE-1

3�" 3�"

�
"

�"

�"

DIMUNITION TO NOTHING

�" RADII AT CENTER,

�
"

�
" 

R
.

�
"

�
"

�
"

1"-R.

-+
1
�

"
 
 
 

"
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�
"
 
 
 

"

2"

1�" DIA.

TOP

BOTTOM

2
"

1"-R.

7"

5"1" 1"

3�" 3�"

�
"

�"

�"

DIMUNITION TO NOTHING

�" RADII AT CENTER,

�
"

�
" 

R
.

�
"

�
"

�
"

1"-R.

-+
-+

1
"
 
 
 

"
1
"
 
 
 

"

STAMPED-B-6

C

�" R.

- 0"

+ �"

- 0"

+ �"

�" R.

- 0"

+  "

1 �" DIA.

-
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2 - ADJUSTMENT SHIMS-T-6

SHIM RETAINER-T-9 AND



8
"

9�"9�" 1�"

4
�

"

6’-4�"

1
"

4
"

3"1�"

TO GAGE PLATE

FIELD WELDED

4
�

"
1
�

"
1
�

"

1" x 2�" x 7"

1
"

1" x 5�" x 7"

2
�

"
2
�

"
2
�

"

2�"2�"8"8"

(2) REQUIRED

�" DIA.

(2) REQUIRED

1�" DIA.

9" 2’-9"

6
�

"

14’-0"

1
0
"

3
�

"

9
"

- - 1’-5" 1’-3�"

5�"

4
"

4�"

AND ON BOTH SIDES TO 4�" LONG

�" x �" CHAMFER AT END OF PLATE

2 PLACES

.37" DEEP AT BOTTOM,

2�" DIAMETER C-BORE

.81" x 1.19" SQUARE SLOT

�" DIA. HOLE
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LATCH & GAUGE PLATE

DRILLED IN BOTH

1�" DIA. HOLES

NOTE:   �" DIA. &

MACHINE

SWITCHTRACK

(2 PCS. REQ’D. AS SHOWN)

(2 PCS. REQ’D. AS SHOWN)

TIES SHALL BE MADE OF DOUGLAS FIR OR GUM AND TREATED AFTER FRAMING.

EXTENSION PLATE

TOP VIEW

SIDE VIEW

DAP TIE

WITH FINISHED MOUNTING LUGS.

US&S M23-A SWITCH MACHINE MUST BE FURNISHED

MANUFACTURER TO CALCULATE AND PROVIDE ON DETAILED DRAWING.

C C

C

C
H

O
L

E

HOLE

WELD ON THREE SIDES

WELDED STOPS

-
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NO. 14 EXTENSION PLATE AND DAP TIE DETAILS 



SEE NOTE 4, SHT. 5.

BEVEL GROOVE WELD

2’-0�"

1’-10"

2’-4�"

1’-10�"

2’-4�"

2"
2"

(4) HOLES
1" DIA.

(4) HOLES

1" DIA.

SEE NOTE 4, SHT. 5.

BEVEL GROOVE WELD
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8"

8"

2"

DIM "L"

DIM "B"

DIM "A"

P
2
5
-
13

6
-
R

H

BASE OF
RAIL

1" x 8" x DIM "L" - MILLED - W/PANDROLS

8"

8"

2"

DIM "L"

2"

DIM "B"

DIM "A"

P
2
9
-
13

6
-
R

H

2 - S-7P PLATES REQUIRED AS SHOWN

12 - S-5P PLATES REQUIRED AS SHOWN

 2 - S-9P PLATES REQUIRED AS SHOWN

2 - S-8P PLATES REQUIRED AS SHOWN

RAIL
BASE OF

RAIL
BASE OF

WELD. SEE NOTE 4.

BEVEL GROOVE

P
2
1-

13
6
-
R

H

P
10
-
13

6
-
R

H

P
2
7
-
13

6
-
R

H

ON PLATE S-7P ONLY
OMIT SLOTTED HOLES

(3) SIDES

S
-
5
P
-
13

6

S
-
4
P
-
13

6

1
"

DIM "A"

DIM "B"

1" x 8" x DIM "L" - MILLED - W/PANDROLS

DIM "L"

2"

8"

8
"

2"

8"DIM "B’

DIM "L"

DIM "A" 8"

�
"

2"

�
"

DIM "A"

DIM "B"

DIM "L"

2"

8"

1" FOR PLATE S-8P

1" FOR S-5P ONLY

1
"

�
"

R.S. STOP

SERRATED WASHER

ADJ. RAIL BRACE
2172-1

PANDROL SHOULDER

2"

2"

2"

8
"

BRACE SLIDE PLATE - S-5P & S-7P

2"

8"

4
"

DIM "C"

8"

DIM "C"

4
"

8"

8
"

8"

1
"

�
"

HEEL PLATE - P5-RH

8"

�"

P
5
-
R
H
-
1
3
6
-
R
H

2 - P5-RH PLATES REQUIRED AS SHOWN FOR R.H. T.O.

HEEL PLATE - P6-LH

2 - P6-RH PLATES REQUIRED AS SHOWN,

EXCEPT OPPOSITE FOR L.H. T.O.

�
"

�
"

�
"

END DETAIL - BOTH ENDS

"F"

1" DIA.

"D"

"E"

2
"

4
"

HOLD DOWN CLIP DETAIL

2 - S-4P PLATES REQUIRED AS SHOWN

TURNOUT PLATES - P-46

P
-
4
6
-
13

6

3
/
4
"

8"

8
"

2"

2"

TURNOUT PLATES - P-47

P
-
6
7
-
13

6

2" 2"

holes
1" DIA.
(4)

8"

4
�

"
1
�

"
1
�

"

6�"

6�"

6�"8�"

2�"

5�" 12�"

4
�

"
1
�

"
1
�

"

12�"  5�"
�" FILLET WELD

�" FOR S-7P ONLY1�" x 4" x 6"

1�" 1�"

�
"

�
"

6�"6�"

2
�

"

6�"6�"

6�"6�"

�"

6�"6�"

1
�

"
1
�

"
4
�

"

2
�

"

SEE NOTE 4.

BEVEL GROOVE
(4) HOLES

1" DIA.

6�" 6�"

6�"6�"

2
�

"

(4) HOLES

1" DIA.

PANDROL SHOULDER
2172-1 (TYP.)

6�"

2
�

"

�" FOR PLATE S-9P

�" FOR PLATE S-4P

�" FOR PLATE S-6P

2
�

"

(4) HOLES

1" DIA.

BEVEL GROOVE
WELD. SEE NOTE 4.

6�" 6�"

6�"6�"

�
"

2
�

"

�
"

PANDROL SHOULDER
2172-5 (TYP.)

(5) HOLES
1" DIA.

4
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"
1
�

"

6�"

2
�

"

2
�

"
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1
�

"

PANDROL SHOULDER
2172-5 (TYP.)

6�"

6�"

2
�

"

1�"

4
�

"
1
�

"
1
�

"

2
�

"

1 EA. -�" x 8" x 22" LG. - FLAT - W/PANDROL CLIPS

4
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"
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"
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"
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"
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"

8
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"
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"
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"
1
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"
1
�

"

4
�

"
1
�

"
1
�

"

8
"

�
"

2172-1 (TYP.)

PANDROL SHOULDER

1 EA. -�" x 8" x 22�" LG. - FLAT - W/PANDROL CLIPS

�" x 8" x DIM "L" - FLAT - W/PANDROL CLIPS

1" x 8" x 2’-0�" LG. - MILLED - W/PANDROL CLIP

1" x 8" x 2’-4�" LG. - MILLED - W/ADJ. RAIL BRACE

4
�

"
1
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"
1
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"
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�

"
1
�

"
1
�

"

4
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1
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"

�" x 8" x DIM "L" - FLAT - W/PANDROL CLIPS
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"

4
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"
1
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"
1
�

"

2"

8
"

HAND OF TURNOUT

WEIGHT OF RAIL, &

PROPER PLT. NO.,

STAMP PLATE WITH

2172-1 (TYP.)

PANDROL SHOULDER

HAND OF TURNOUT

WEIGHT OF RAIL, &

PROPER PLT. NO.,

STAMP PLATE WITH

2
�

"

1
�

"
1
�

"
4
�

"

2172-5 (TYP.)

PANDROL SHOULDER

HAND OF TURNOUT

WEIGHT OF RAIL &

PROPER PLT. NO.,

STAMP PLATE WITH
�

"

6�" 2"

4
�

"
1
�

"
1
�

"

HAND OF TURNOUT

WEIGHT OF RAIL &

PROPER PLT. NO.,

STAMP PLATE WITH

6�"

�
"

1
"

HOLD DOWN CLIP

HOLE FOR �" DIA.

(4) HOLES
1" DIA.

4
�

"
1
�

"
1
�

"

6�"

8
"

4
�

"
1
�

"
1
�

"

HAND OF TURNOUT

WEIGHT OF RAIL &

PROPER PLT. NO.,

STAMP PLATE WITH

6�"

1
"

1
"

�
"

�
"

2
�

"

1" DIA. HOLE

1" x 8" x 2’-4�" LG. - MILLED - W/PANDROL CLIPS

1" x 8" x 2’-4�" LG. - MILLED - W/PANDROL CLIPS

 2 - S-6P PLATES REQUIRED AS SHOWN

SLIDE PLATE - S-4P, S-6P, S-8P, S-9P

RAIL
BASE OF

P
17
-
13

6
-
R

H

2"

8" DIM "B’

DIM "L"

DIM "A"8"

�
"

2"

�
"

6�"6�"

2
�

"

6�"6�"

4
�

"
1
�

"
1
�

"

4
�

"
1
�

"
1
�

"

8
"

2
�

"

�
"

�" x 8" x DIM "L" - FLAT - W/PANDROL CLIPS

TURNOUT PLATES - P-41 THRU P-42

TURNOUT PLATES - P-17 THRU P-20 &
TURNOUT PLATES - P-27 AND P-28

TURNOUT PLATES - P-21 THRU P-24, P-43 THRU P-45 TURNOUT PLATES - P-25 AND P-26

& WEIGHT OF RAIL

WITH PROPER PLT. NO.

STAMP EACH PLATE

FROG PLATES - P-29, P-30 AND P-39TURNOUT PLATES - P-10 THRU P-16 & P-40

SEE NOTE 6, SHT. 5.

PAINT MARK ARROW
SEE NOTE 4, SHT. 5.

BEVEL GROOVE WELD

SEE NOTE 6, SHT. 5.

PAINT MARK ARROW

SEE NOTE 6, SHT. 5.

PAINT MARK ARROW

SEE NOTE 4, SHT. 5.
BEVEL GROOVE

SEE NOTE 6, SHT. 5.
PAINT MARK ARROW

SEE NOTE 6, SHT. 5.
PAINT MARK ARROW

SEE NOTE 4, SHT. 5.
BEVEL GROOVE WELD

SCALE: NONE

SCALE: NONE

�" x 8" x DIM "L" ~ FLAT ~ W/PANDROL CLIPS

1. SEE SHEET NO. ES2931-15 FOR DIMENSION TABLE AND NOTES

NOTES:
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NO. 14 TURNOUT AND FROG PLATE DETAILS

WELD. SEE NOTE 4.
BEVEL GROOVE

(4) HOLES

1" DIA.
AND WEIGHT OF RAIL
WITH PROPER PLT. NO.
STAMP EACH PLATE

2172-1 (TYP.)
PANDROL SHOULDER

(4) HOLES

1" DIA.

2172-1 (TYP.)
PANDROL SHOULDER

HAND OF TURNOUT

WEIGHT OF RAIL &

PROPER PLT. NO.,

STAMP PLATE WITH

SEE NOTE 4, SHT. 5.

BEVEL GROOVE WELD
SEE NOTE 6, SHT. 5.

PAINT MARK ARROW

(4) HOLES

1" DIA.

2172-1 (TYP.)
PANDROL SHOULDER

HAND OF TURNOUT

WEIGHT OF RAIL &

PROPER PLT. NO.,

STAMP PLATE WITH

SEE NOTE 4, SHT. 5.

BEVEL GROOVE WELD
SEE NOTE 6, SHT. 5.

PAINT MARK ARROW

WELD
BEVEL GROOVE

AND WEIGHT OF RAIL
WITH PROPER PLT. NO.
STAMP EACH PLATE

2172-1 (TYP.)
PANDROL SHOULDER

AND WEIGHT OF RAIL

WITH PROPER PLT. NO.

STAMP EACH PLATE

SEE NOTE 4, SHT. 5.

BEVEL GROOVE WELD
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2 EA.

Plts REQ’D.

2 EA.

2 EA.

2 EA.

P-13

DIM "L"DIM "B"DIM "A"PLATE

2’-7"

2’-8�"

2’-9"

DIM "C" DIM "E"DIM "D" DIM "F"

2

2

2

Clips REQ’D.

2

P-14

P-15

P-16

14�"

15�"

16�"

16�"

15�"

15�"

16�"

17�"

7�"

7�"

8�"

8�"

2’-8"

4�"

5�"

6�"

6�"

4�"

5�"

6�"

7�"

2�"

2�"

3�"

3�"

BILL OF FROG PLATES AND DIMENSION TABLE

P-26 2 EA.3’-1"20�" 20�"

P-42

P-41 1 EA.

1 EA.

17�"

18�"

18�"

19�"

2’-10�"

2’-11�"

2’-11�"

2’-10�"

2’-10�"

2’-11�"

2 EA.

2 EA.

2 EA.

P-10

2’-6�" 2

2

2

P-11

P-12

13�"

13�"

14�"

13�"

13�"

14�"

6�"

6�"

7�"

2’-6"

3�"

3�"

4�"

3�"

3�"

4�"

1�"

1�"

2�"

2’-5�"

1 EA.

1 EA.

1 EA.

1 EA.

P-29 2’-9"

2’-7�"

2’-9"

1

1

1

1

P-30

P-39

P-40

16�"

15�"

14�"

16�"

16�"

14�"

15�"

16�"

8�"

7�"

7�"

8�"

2’-7�"

6�"

5�"

4�"

6�"

6�"

4�"

5�"

6�"

3�"

2�"

2�"

3�"

NOTES:

WELDING SPECIFICATIONS:
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1.

BY THE DIRECTOR OF ENGINEERING.

CALLED FOR MAY BE USED UPON APPROVAL

OTHER ELECTRODES OR WIRE MEETING SPECIFICATIONS

    FLUX CORE.

  C. WIRE, WELDING � INCH, NR-203, 1% NICKEL

  B. ELECTRODES, � INCH, WELDING SPEC. 7018XLM.

  A. ELECTRODES, � INCH, WELDING SPEC. 7018XLM.

OR PLATES TO GAGE PLATES USE ONE OF THE FOLLOWING:

WHEN WELDING PRESSED STEEL SHOULDERS, STOPS

  FOURTH SIDE.

  PROJECT BEYOND THE VERTICAL EDGE OF THE UNWELDED

  WITH 3 PASS � " + FILLET WELD AND NO WELD SHALL

  THE PLATES SHALL BE WELDED ON THREE SIDES ONLY

  SHOULDER OF MILLED PALTE AND CENTERED FOR WELDING.

  B. THE 1�" X 6" STOPS MUST BE SET FLUSH AGAINST

  CALLED FOR.

  OUT TO PROVIDE A CLEAR RAIL SEAT DIMENSION AS

  IN THE AREA OF THE RAIL SEAT MUST BE MACHINED

  PROJECTING BEYOND THE VERTICAL FACE OF SHOULDER

  �" + FILLET OR BEVEL GROOVE WELD. ANY WELD

  CAREFULLY WELDED TO THE PLATE WITH 2 PASS

  A. THE PRESSED STEEL SHOULDERS MUST BE

AND WELD IN PLACE WHILE SIMULTANEOUSLY CONTROLLING CORRECT GAGE.

START WITH ONE GAGE PLATE. PLACE PANDROL SHOULDERS TIGHT AGAINST BASE OF RAIL

CHECK TRACK FOR CORRECT GAGE.

MUST BE PROPERLY POSITIONED AND SECURED IN PLACE BEFORE WELDING.

WHEN FIELD WELDING SHOULDERS OR STOPS TO GAGE PLATES, THE GAGE PLATES

SWITCH POINT.

A GUIDE, PAINT MARK EACH PLATE WITH AN ARROW POINTING TOWARDS

ARROW SHOWN ON DETAIL IS FOR EXAMPLE ONLY. USING DWG. NO. 2931-03 AS

INCLUSIVE AND FROG GAGE PLATES FG-1P THRU FG-4P ARE TO BE OPPOSITE.

OPERATED TURNOUT. FOR A LEFT HAND TURNOUT, PLATES P-13 THRU P-65

THE PLATES AS SHOWN ARE FOR A 136 LB., NO. 14, RIGHT HAND, MACHINE

DIMENSION AS CALLED FOR.

OF THE RAIL SEAT MUST BE MACHINED OUT TO PROVIDE A CLEAR RAIL SEAT

ANY WELD PROJECTING BEYOND THE VERTICAL FACE OF SHOULDER IN THE AREA

THE PRESSED STEEL SHOULDER MUST BE CAREFULLY WELDED TO THE PLATE.

SEE WELD SPECIFICATIONS.

SPECIFICATIONS. MINIMUM �" WELD ALONG BEVELED GROOVE OF THE SHOULDER.

FROM PANDROL INTERNATIONAL OR APPROVED ALTERNATE MEETING PANDROL’S DESIGN

THE WELD-ON PRESSED STEEL SHOULDER, MADE OF MILD STEEL, TO BE PURCHASED

AND HAND OF TURNOUT (R.H. OR L.H.)

EACH PLATE TO BE PLAINLY STAMPED WITH PLATE NO. AND 136 (WEIGHT OF RAIL)

PLATES TO BE MADE OF MILD ROLLED STEEL.

-
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NO. 14 136 LB. RBM FROG 



1" DIA.

(3) SIDES

�" FILLET WELD

1" DIA.

SEE NOTE 3

BEVEL GROOVE WELD

1�" x 4" x 6"

R.S. STOP

1" DIA.

(3) SIDES

�" FILLET WELD

1" DIA.

SEE NOTE 3

BEVEL GROOVE WELD

1�" x 4" x 6"

R.S. STOP

2172-1 (TYP.)

SHOULDER1�" x 4" x 6"

R.S. STOP

(3) SIDES

�" FILLET WELD

1" DIA.

SEE NOTE 3

BEVEL GROOVE WELD

SEE NOTE 3

BEVEL GROOVE WELD

DETAIL "A" THIS SHEET

FOR INSULATION SEE

BASE OF RAIL

2172-1 (TYP.)

SHOULDER

STEEL PLATE

PLATES & �" DIA. HOLES IN

�" DIA. HOLES IN INSULATOR

PLATE �" x 7�" x 8"

"T" TYPE INSULATOR
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INSULATED GAGE PLATE - O-P

3M INSULATION PER DETAIL "A"

O-P ~ 39 ~ 136

1
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+ 1/32"

1-P ~ 26 ~ 136

SW. LENGTH & WEIGHT OF RAIL
STAMP PLATE WITH PROPER PLT. No.,
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3M INSULATION PER DETAIL "A"

INSULATED GAGE PLATE - 1-P

- 0"
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"

INSULATED GAGE PLATE - 2-P
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�
"

3-P ~ 39 ~ 136

STAMP PLATE WITH PROPER PLT. No.,

SW. LENGTH & WEIGHT OF RAIL

3M INSULATION PER DETAIL "A"

INSULATED GAGE PLATE - 3-P

1" DIA.
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BEVEL GROOVE WELD

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW
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(3) SIDES

�" FILLET WELD

(1 PC. REQ’D. AS SHOWN)

1" x 8" "MILLED" W/3M INSULATION & ADJ. RAIL BRACES

(1 PC. REQ’D. AS SHOWN)

1" x 8" "MILLED" W/3M INSULATION & ADJ. RAIL BRACES

(1 PC. REQ’D. AS SHOWN)

1" x 8" "MILLED" W/3M INSULATION & ADJ. RAIL BRACES

(1 PC. REQ’D. AS SHOWN)

1" x 8" "MILLED" W/3M INSULATION & ADJ. RAIL BRACES

INSULATED GAGE PLATE PP WITH PANDROL CLIPS

(2 PC. REQ’D AS SHOWN)
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PART No. LC-2R24

HUCK COLLAR

ASTM A325 SPEC.

HARDENED STEEL FLAT WASHER

�" I.D. x 2" O.D. x �" THK.

STEEL PLATE

1" THICK

NO. C50L90-BR24-28

90° FLUSH HEAD PART

�" DIA. HUCKBOLT WITH

FLUSH HEAD HUCK BOLTS

STEEL PLATE FOR 90°

COUNTERSINK HOLES IN
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PURCHASE PART NO. GPI52P05

OR FIBERGLASS REINFORCED THERMOSET RESIN.

W/ BUSHINGS, PORTEC #127-07547-01

POLYESTER COATED STEEL CORE

GPI-77
INSULATED JOINT ASSEMBLY

GAGE PLATE

DETAIL OF INSULATION BLOCK

�" DIA. (TYP.)

INSULATION AT GAGE PLATES

RECESSED�" MAX.

HEAD OF HUCK BOLT

(SCALE:  NONE)
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SHOULDER
2172-1 (TYP.)

SHOULDER

5.

 

 

 

4.
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2.

1.

FOR EXTENSION PLATE AND DAP TIE DETAILS SEE SHEET 2931-13.

REQUIRED BY SWITCH MANUFACTURER TO PROVIDE PROPER SEATING.

IS USED, SWITCH GAGE PLATES 1-P AND 2-P MAY VARY AND SHOULD BE MODIFIED AS

INTERLOCKED FOR U.S. & S. CO’S STYLE M23A MACHINE. IF OTHER SWITCH MACHINE

SWITCH GAGE PLATES FOR RIGHT HAND TURNOUT, MCHINE ON RIGHT, ELECTRICALLY

DIMENSION AS CALLED FOR.

OF THE RAIL SEAT MUST BE MACHINED OUT TO PROVIDE A CLEAR RAIL SEAT

ANY WELD PROJECTING BEYOND THE VERTICAL FACE OF SHOULDER IN THE AREA

A MINIMUM �" WELD ALONG THE BEVELED GROOVES OF THE SHOULDER.

THE PRESSED STEEL SHOULDER MUST BE CAREFULLY WELDED TO GAGE PLATES WITH

MEETING  PANDROL’S DESIGN SPECIFICATIONS.

TO BE PURCHASED FROM PANDROL INTERNATIONAL OR APPROVED ALTERNATE

THE PANDROL TYPE WELD - ON PRESSED STEEL SHOULDER, MADE OF MILD STEEL,

PLATES TO BE MADE OF MILD ROLLED STEEL.

-
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FROG DATA

FROG NUMBER

FROG ANGLE

SWITCH DATA

SWITCH LENGTH

HEEL SPREAD

HEEL ANGLE

SWITCH ANGLE

RADIUS OF CENTER LINE - SWITCH

TANGENT LENGTH SWITCH

CENTRAL ANGLE OF CLOSURE CURVE-SWITCH

DEGREE OF CURVE - SWITCH

TURNOUT DATA

RADIUS OF CENTER LINE - TURNOUT
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CURVE
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440.29

420.28

400.26

380.24
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621.73

601.75

581.76

561.77

541.78

521.79

501.80

481.82

461.83

441.84

421.85

401.86

381.88

762.37

742.36

722.35

702.33

682.32

662.31

642.29

622.28

602.27

582.25

562.24

542.23

522.21

502.20

482.19

462.17

442.16

422.15

402.14

382.12

450.43

430.42

410.41

390.39

370.38

350.37

330.35

310.34

290.33

270.31

250.30

230.29

210.27

190.26

170.25

150.23

130.22

110.21

90.20

70.18

A B C X Y U V2L+X PS TO PS
2(PC-PS)

2L+X-

452.11

432.09

412.08

392.07

372.05

352.04

332.03

312.03

292.00

271.99

251.98

231.96

211.95

191.94

171.92

151.91

131.90

111.88

91.87

71.86

828.66

808.64

788.63

768.62

748.60

728.59

708.58

688.56

668.55

648.54

628.52

608.51

588.50

568.48

548.47

528.46

508.45

488.43

468.42

448.41

CROSSOVER DATA TABLE

PI TO �" PF

639.62

619.63

599.64

579.66

559.67

539.68

519.69

499.70

479.72

459.76

439.74

419.75

399.76

379.77

359.79

339.80

319.81

299.82

279.83

259.85

449.63

429.65

409.66

389.67

369.68

349.69

329.71

309.72

289.73

269.74

249.75

229.76

209.78

189.79

169.80

149.81

129.82

109.84

89.85

69.86

1°-43’-15"

2°-24’-32"

69.98’

3,329.91’

 

 

1°-35’-20"

0°-37’-11"

19.48’

3,605.70’

0°-27’-19"

1°-04’-30"

6 1/4 "

39’-0"
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S
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CROSSOVER LAYOUT

INSULATED GAGE PLATE DETAILS

TURNOUT AND FROG PLATE DETAILS

EXTENSIONS PLATE AND DAP TIE DETAILS

SWITCH ROD MISCELLANEOUS DETAILS

SWITCH ROD DETAILS

STRAIGHT OR CURVED UNDERCUT STOCK RAILS

SPLIT SWITCH POINT DETAILS

FROG GUARD RAIL DETAILS

FROG GAGE PLATE DETAILS

FROG LAYOUT

CROSSOVER LAYOUT AND BILL OF MATERIALS

TURNOUT BILL OF MATERIALS

TURNOUT LAYOUT

TURNOUT AND CROSSOVER JOINT LOCATIONS

TURNOUT AND CROSSOVER GENERAL NOTES AND DATA

P
T

155.13’

229.57’

94.99’

61.01’

33.14’

156.008’

 

 

1.18’

188.27’

94.16’

2.864’

3766.40’

1.5213’

ES2941-15

ES2941-14

ES2941-13

ES2941-12

ES2941-11

ES2941-10

ES2941-09

ES2941-08

ES2941-07

ES2941-06

ES2941-05

ES2941-04

ES2941-03

ES2941-02

ES2941-01

HELPER THROW ROD ASSEMBLIES SHALL CONFORM TO ES2941-11.

SWITCH POINT ROLLER BEARINGS WILL BE MOUNTED ABOVE PLATE AND WILL NOT BE LOCATED BETWEEN SWITCH TIES.

SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION, SUBMITTED AS SHOP DRAWINGS PER NOTE 8 ABOVE.

SWITCH POINT ROLLER BEARINGS AND SWITCH PLATES WITH POINT ROLLER RISERS SHALL BE AS APPROVED BY THE

TO CUMULATIVE DIMENSION FROM THE POINT OF SWITCH (PS).

THE TOLERANCE FOR SPACING OF SWITCH TIES IS +/- �" RELATIVE TO ADJACENT TIES AND 1�" RELATIVE

SWITCH POINTS SHALL BE FABRICATED PER AREMA SPECIFICATION NO. 9-28-92 AND ES2941-09.

ALL E-CLIPS SHALL BE GALVANIZED.

RAIL TEMPERATURE.

UPON COMPLETION OF TURNOUT INSTALLATION, RUNNING RAIL MUST BE ADJUSTED TO SCRRA. NEUTRAL

OF PLATE P-67 TO BE PERPENDICULAR TO TURNOUT SIDE OF TRACK.

P-13 THRU P-66 ARE DESIGNED TO BE PERPENDICULAR TO THE MAIN LINE THRU RUN RAILS, WITH THE EXCEPTION

GAGE PLATES FOR SWITCH AND FROG, SWITCH HEEL PLATE (FOR BOTH R.H. AND L.H. TURNOUTS) AND PLATES

NO. ES2941-02.

FOR LOCATION OF INSULATED AND COMPROMISE JOINTS FOR NO. 20 TURNOUT AND CROSSOVER, SEE DRAWING

SWITCH ROD AND WILL BE FURNISHED WITHOUT BASKET ADJUSTMENT

PER DRAWINGS ES2941-11 AND ES2941-12. SWITCH RODS NO. 2,3,4 & 6 SHALL BE SIMILAR TO NO. 1

THE 39’-0" SWITCH POINT PER ES2941-09 IS TO BE FURNISHED WITH A "SMJ" NO. 1 & 5 SWITCH ROD

MANUFACTURER SHALL BEVEL RAIL ENDS PER CURRENT AREMA PLAN NO. 1005.

SHALL BE SCREWED INTO WOOD (NOT DRIVEN).

PLATE HOLES SHALL BE 1" DIAMETER. PILOT HOLES IN TIES SHALL BE �" DIAMETER. SCREW SPIKES

SCREW SPIKES (�" X 6-2 TPI) SHALL CONFORM TO SCRRA ENGINEERING STANDARD ES2357.

TIE PLATES SHALL CONFORM TO SCRRA ENGINEERING STANDARD ES2454.

SUPPLIED. THE MATERIAL FOR A "CROSSOVER COMPLETE" IS IDENTIFIED ON SHEET ES2941-05.

FIELD WELDS, RUNNING RAIL, AND CLOSURE RAIL IDENTIFICATION ON SHEET ES2941-02 MUST ALSO BE

TO CONSTRUCT A COMPLETE TURNOUT, SWITCH TIES (PER LIST ON THIS SHEET) AND INSULATED JOINTS,

THE MATERIAL INCLUDED IN A "TURNOUT COMPLETE" IS EVERYTHING LISTED IN THE BILL OF MATERIALS.

OF THESE STANDARDS MUST CLEARLY SPECIFY SUCH PROPOSED CHANGES.

AND CONSTRUCTION FOR APPROVAL PRIOR TO FABRICATION OF TURNOUT. SHOP DRAWINGS THAT CHANGE DETAILS

MANUFACTURER SHALL SUBMIT TWO COPIES OF SHOP DRAWINGS TO THE SCRRA DIRECTOR OF ENGINEERING

OTHERWISE SPECIFIED.

GAGE PLATES WILL BE FURNISHED INSULATED. SWITCH RODS WILL BE FURNISHED INSULATED UNLESS

WHERE REQUIRED, ALL IDENTIFICATION SYMBOLS TO BE PLAINLY STAMPED.

AREMA "MANUAL AND PORTFOLIO" UNLESS OTHERWISE SPECIFIED.

MATERIALS AND WORKMANSHIP, ALSO ANY CONSTRUCTION DETAILS NOT SHOWN, SHALL BE PER CURRENT

REQUIREMENTS OF THE SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION.

ALL MATERIALS REQUIRED FOR HAND OR MACHINE OPERATED SWITCH OPERATION WILL BE FURNISHED PER

PER ES2504 UNLESS OTHERWISE SPECIFIED.

ALL INSULATED JOINTS ARE TO BE ADHESIVE BONDED PREFABRICATED MITRE CUT INSULATED JOINTS

AREA BETWEEN TIES, A MINIMUM DISTANCE OF 4" FROM EDGE OF NEAREST TIE PLATE.

JOINTS DOES NOT EXCEED 4’-6". SUSPENDED INSULATED JOINTS MUST BE LOCATED IN A CRIB

SO AS TO PROVIDE A SUITABLE SUSPENDED JOINT, PROVIDED THE STAGGER OF INSULATED

IT WILL BE SATISFACTORY TO RELOCATE THE INSULATED JOINT IN THE FIELD UP TO 12"

LOCATION OF INSULATED JOINTS IS DETERMINED BY DRAWING NUMBER ES2941-02.

TURNOUT TO BE FABRICATED FROM 136 LB. HEAD HARDENED RAIL, FROM POINT END TO LAST LONG SWITCH TIE.

-
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(7’-3")

6�" HEEL SPREAD

(12’-9")

(12’-9")

(7’-3")

(7’-3")

4’-10"

"A"

"B"

5�"

�" POINT OF FROG

CENTERLINE OF 26’-0" GUARD RAIL

�" POINT OF FROG

109’-10"LEAD 156’-0�" LEAD 156’-0�"

5�"

(12’-9")

(12’-9")(7’-3")

(7’-3")

6�" HEEL SPREAD

50’-0" MIN.88’-9" (  2’-6")

3
�

"

12’-9"7’-3"

20’-0"

{6’-6" MIN.}
{6’-6" MIN.}

88’-9" {  2’-6"}50’-0" MIN.

50’-0" MIN.

{6’-6" MIN.}

9’-6"39’-0"17’-0"86’-6�"13’-6"

9’-6"

14’-3"

14’-3"

9’-6"

14’-3"

22’-3"13’-6"86’-6�"17’-0"39’-0"

3"

26’-0" GUARD RAIL

CENTERLINE OF

86’-6�"17’-0"39’-0" 22’-3"65’-4"22’-3"13’-6"

3"

26’-0" GUARD RAIL

CENTERLINE OF

3"

110’-2"26’-0" GUARD RAIL

CENTERLINE OF

3’-6�"

3’-6�"
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NOTES:

X  = INSULATED JOINT

FW = FIELD WELDED JOINT

FW

FW

FW
FW

FW

FW

FW FW

FW

FW

FW

FW

56’-0" POINT RAILS

(64’-0")

6�" HEEL SPREAD

(12’-9")

(7’-3")

22’-0"

17’-0"

45’-6�"

+
-

(64’-0") FW
(12’-9")

TURNOUT

�" POINT OF FROG

CENTERLINE OF 26’-0" GUARD RAIL

FW

FW

CROSSOVER

MITRE CUT INSULATED RAIL JOINT ASSEMBLY

20’-0" LONG ADHESIVE BONDED PREFABRICATED

DETAIL "A"

SCALE: 1�" = 1’-0"

SEE NOTE 4 (b)

FW

FW
56’-0" POINT RAILS

TRACK L

(64’-0")

FW

FW

FW

FW

22’-0"

17’-0’
FW

FW

FW

FW

45’-6�"

X  = INSULATED JOINT

FW = FIELD WELDED JOINT

+-

{  2’-6"}
+-

FW
53’-3"

FW

FW

FW

FW

FW

FW

FW
FW

FW
FW 53’-3"

FW

CENTERLINE OF 26’-0" GUARD RAIL

FW

45’-6�"
FW

FW

FW

FW
22’-0"

FW
17’-0"

FW

FW

FW

FW

FW

FW

56’-0" POINT RAILS

+-

55’-0" MAX.

{10’-0" MAX.}{10’-0" MAX.}

55’-0" MAX.

55’-0" MAX.

{10’-0" MAX.}

SCALE: NONE

WELDING IN THE FIELD. (SCALE: NONE)

(SEE NOTE 6) BOTH ENDS SHALL BE LEFT BLANK FOR

(SCALE: NONE)

15’-0" TRACK CENTERS

86’-6�"

138’-6"

53’-3"

53’-3"

3’-6�" {4’-6" MAX.}

(64’-0")

86’-6�"

104’-6"

29’-6"

29’-6"

104’-6"

86’-6�" (64’-0")

(64’-0")

{4’-6" MAX.}

{4’-6" MAX.}
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1.

INSULATED JOINTS SHALL HAVE 45° MITRE CUT RAIL ENDS.

ON LAYOUT. THESE RAILS OR THEIR ADJACENT CONNECTING RAILS MUST BE TRIMMED IN THE FIELD TO FIT.

INSULATED JOINT ASSEMBLIES AND STOCK RAILS ARE FURNISHED LONGER THATN SHOWN IN PARENTHESIS

CLEARANCE FROM TIE OR TIE PLATE THE JOINT MAY BE MOVED WITHIN TOLERANCE LIMITS. BONDED

WHEN INSULATED JOINTS WITH TOLERANCES AND FIELD WELDED JOINTS FALL SHORT OF MINIMUM

WITHIN TOLERANCES SHOWN IN BRACKETS {0’-0"}.

ARE EXACT. RAILS FURNISHED FOR THESE LOCATIONS ARE LARGER AND MUST BE FIELD ADJUSTED (CUT)

MINIMUM BETWEEN NEAREST TIE AND WELDED JOINT. DIMENSIONS SHOWN IN PARENTHESIS (0’-0")

FIELD WELDED JOINTS DESIGNATED "FW" SHOULD BE IN CRIB AREA BETWEEN TWO TIES LOCATED 4"

INSULATED JOINT MUST BE INSTALLED TO BE CENTERED BETWEEN TWO (2) TIES.

NEAREST TIE TO EDGE OF INSULATED JOINT.

PROPERLY SUSPENDED IN CRIB AREA BETWEEN TWO TIES LOCATED 4" MINIMUM FROM EDGE OF

TOLERANCES, OR IF TOLERANCES ARE PERMISSABLE, WITH (+ OR -). ALL INSULATED JOINTS ARE TO BE

LOCATIONS OF INSULATED JOINTS ARE SHOWN ON TURNOUT AND CROSSOVER DIAGRAMS WITHOUT

ALL RAIL FURNISHED FOR TURNOUT AND CROSSOVER SHALL BE "HIGH STRENGTH" EXCEPT GUARD RAILS.

DETAIL "A", IF SO REQUIRED.

(B.) ALL OTHER RAILS 39’-0" OR SHORTER AS SPECIFIED ON THE DRAWING, WITH BOTH ENDS DRILLED PER

BOTH ENDS LEFT BLANK FOR WELDING IN THE FIELD.

(A.) RAILS LONGER THAN 39’-0" SHALL BE CONTINUOUS WELDED RAIL (CWR), TO BE FURNISHED WITH

FURNISH ALL RAIL SHOWN IN SOLID LINES ON THIS DRAWING:

CORRECT GAPS FOR FIELD WELDS.

NEEDED TO MAKE FIELD WELDS. IN THE FIELD IT WILL BE NECESSARY TO CUT RAILS ENDS TO PROVIDE

IN ADDITION TO NOTE 1, NO ALLOWANCE HAS BEEN MADE IN THE RAIL LENGTHS TO PROVIDE GAPS

BE REPLACED WITH 10’-0" OF THE HEAVIER RAIL AND 19’-6" OF THE LIGHTER RAIL.

16’-6" OF THE HEAVIER RAIL AND 88’-6" OF THE LIGHTER RAIL. AT LOCATION B THE 29’-6" RAIL SHALL

CROSSOVER ON 15’-0" TRACK CENTERS: AT LOCATION A THE 104’-6" RAIL SHALL BE REPLACED WITH

THAN TRACK L.

THE CROSSOVER TRACK ARE BASED ON ASSUMPTION THAT TRACK H IS LAID WITH THE HEAVIER RAIL

THE DESCRIPTIONS OF THE CHANGES IN RAIL LAYOUT WHEN COMPROMISE JOINTS ARE REQUIRED IN

SHALL BE CHANGED TO LOCATE COMPROMISE JOINTS AS DESCRIBED BELOW:

JOINTS IN THE CROSSOVER TRACK SHALL ALWAYS BE OF THE HEAVIER RAIL SECTION AND THE RAIL LAYOUT

BE USED IN A TEMPORARY CONDITION.) WHEN COMPROMISE WELDS ARE REQUIRED,  THE INSULATED

JOINTS ARE REQUIRED BETWEEN THE FROGS IN THE CROSSOVER TRACK. (COMPROMISE JOINTS CAN

RAIL LAYOUT SHOWN FOR CROSSOVERS IS TO BE USED IN ALL CASES, EXCEPT WHERE COMPROMISE

END POSTS IN COMPUTING LENGTHS OF RAILS SHOWN.

POST IN INSULATED JOINTS, NO ALLOWANCE HAS BEEN MADE FOR EXPANSION GAPS AND FIBRE

IS GREATER THAN THE NORMAL EXPANSION GAPS AT RAIL JOINTS AND THICKNESS OF FIBRE END

SINCE THE PERMISSIBLE VARIATION IN STANDARD LENGTHS OF RAILS, FROGS AND SWITCH POINTS

FW

FW

FW

FW

-
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3’-6" 3’-4" 6’-6�" 6’-6�" 6’-6"14"

SWITCH POINT 39’-0"

26’-6"26’-6"26’-6"

51 @ 20" 8 @ 20�"

�" x 8"

SWITCH GAGE PLATES - 1" x 8" - MILLED SWITCH PLATES - 1" x 8" - MILLED PLATES - 1" x 8" PLATES - �" x 8" FLAT STANDARD ROLLED STEEL PLATES

U-69 ADJUSTABLE GUARD RAIL PLATES

3"

STANDARD ROLLED STEEL PLATES

STANDARD ROLLED STEEL PLATES

CONCRETE OR WOOD

STANDARD CROSS TIE

CONCRETE OR WOOD

STANDARD CROSS TIE

WITH "PANDROLS"

1" x 8" MILLED RAIL SEAT

WELDED HEEL JOINTS

�" x 8" FLAT PLATES

�" x 8" FLAT PLATES

PLATES

�" x 8" FLAT

PLATES

�" x 8" FLAT

"PANDROLS"

RAIL SEAT W/

1" x 8" MILLED

10" 27 @ 20"17 @ 19�"8 @ 19�"

13’-0�"5�" 4"

5�"

22’-3"13’-6"

STANDARD TIE PLATE

CROSS TIES

STANDARD 9’-0"

SHEET 5

CLIPS SEE DETAIL

GAGE PLATES PP W/

ES1406-01

ENGINEERING STANDARD

TIE PLATES PER SCRRA

SEE SHEET 6

FOR DAP TIE DETAIL
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1
1
’-

0
"

HELPER THROW ROD AND SWITCH ROLLERS TO

BE FURNISHED AND INSTALLED (SEE NOTE 22)

Lead 156’-0�"

2’-11�"

23�"13�"

FLAT PLATES

13 - 13’-0" 2 - 14’-0"3-10’-0" 2-10’-0"

(MODIFIED FOR CLIPS) (MODIFIED FOR CLIPS) MILLED RAIL SEAT PER DRAWING NUMBER ES 1406-1

16 - 12’-0"19 - 11’-0"23 - 10’-0"

10 - 14’-0" 14 - 15’-0" 12 - 16’-0" 17 - 17’-0"

(NOT ALL SHOWN)

AT 24 ADDITIONAL CROSS TIES

STANDARD ROLLED STEEL PLATES

AND GUARD RAIL PLATES TO BE WELDED ON IN FIELD

INSULATED FROG GAGE PLATES WITH FROG PLATES

26’-0" GUARD RAILC

26’-0" GUARD RAILC
P.T.

TOE OF FROG HEEL OF FROG

Lead 156’-0�"
�" POINT OF FROG

P
-
6
7

F
G
-
1
P

F
G
-
2

P

F
G
-
3

P

P
-
6
6

F
G
-
4

P

NOTES:
NOTE:

NOTE:

NO. 20 RIGHT HAND TURNOUT 

TURNOUT CONTINUED

LIFT

LIFT

LIFT

LIFT

SEE SHEET NO. 5 FOR CROSSOVER

SEE SHEET NO. 4 FOR BILL OF MATERIAL

SEE SHEET NO. 1 FOR NOTES AND TURNOUT DATA 

3.

2.

1.

-
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W
E

L
D

E
D
 

T
O

E
 
J

O
IN

T
S

"
P

A
N

D
R

O
L

S
"

R
A
IL
 

S
E

A
T
 

W
/

1
"
 
x
 
8
"
 

M
IL

L
E

D

INSTALLED.

TIE GAGE PLATE PP WILL NOT BE

AHEAD OF SWITCH POINT, HEAD BLOCK

IF CONCRETE TIES ARE INSTALLED

WITH BRACES AND PLATES PER SHEET 8.

2 - 26’-0" LONG U-69 RAISED GUARD RAIL

HEEL OF SWITCH

POINT OF SWITCH

TOE OF FROG

AT 14’-0"

2 DAP TIES

RISERS BY MANUFACTURER (SEE NOTE 21)

ROLLER BEARING AND SLIDE PLATES WITH

NUMBER ES1406-01

TIE PLATES PER DRAWING
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7" x 9"

TOTAL

7" x 9"

7" x 9"

7" x 9"

7" x 9"

20

16

7" x 9"

7" x 9"

7" x 9"

13’-0"

TOTAL

1160.25

16’-0"

17’-0"

15’-0"

14’-0"

11’-0"

12’-0"

10’-0"

2 10" x 9"

PIECES SIZE LENGTH
FEET

BOARD

DAP TIES

14’-0"

882.00

CRANK STAND PIN

JAW PIN

STAND, PIPE CARRIER

BILL OF MATERIAL FOR HELPER ASSEMBLY

QTY. DESCRIPTIONQTY. DESCRIPTION

SLIDE PLATE S-7P

ROLLER BEARING BRACE PLATES RBP-1, RBP-2, & RBP-3

17’-0" RAIL

39’-0" EXTENDED FIELD WELDED TYPE SWITCH POINTS (56’-0" RAIL)

EPOXY BONDED PREFABRICATED MITRE CUT INSULATED JOINT 20’-0"

BILL OF MATERIAL FOR LATERAL TURNOUT

2 EACH

576

8

255

144

22

4

2

6

5

7

4 PIECES

2

2

2

18

2

12

1 EACH

1 EACH

1 EACH

1

1 EACH

1 EACH

1 EACH

2 EACH

2

1

1 EACH

1

1 EACH

1 EACH

1 EACH

1 EACH

1 EACH

1 EACH

1 EACH

1 EACH

1 PAIR

2

1 NO. 20 RAIL BOUND MANGANESE FROG

26’-0" "U-69" ADJUSTABLE GUARD RAIL W/ PLATES

R.H. & L.H. SAMSON STOCK RAILS (64’-0")

22’-0" RAIL

53’-3" CURVED RAIL

TURNOUT PLATES P-13 THRU P-33

TURNOUT PLATES P-56 THRU P-65

53’-3" STRAIGHT RAIL

138’-6" CURVED RAIL

No. 1 & 5 SMJ TYPE SWITCH ROD W/ BASKET

No. 2, 3, 4 & 6 SMJ TYPE SWITCH ROD W/O BASKET

VERTICAL SWITCH ROD ASSEMBLY W/ SMJ CLIPS

SWITCH MACHINE EXTENSION PLATES

TURNOUT PLATES P-34 THRU P-43

SWITCH GAGE PLATE P-P

SWITCH GAGE PLATES G-0P THRU G-3P

FROG GAGE PLATES FG-1P THRU FG-4P

SINGLE RAIL PLATES P-66 AND P-67

FROG PLATES FP-44 THRU FP-55

SLIDE PLATE S-5P

SLIDE PLATE S-8P

SLIDE PLATES S-9P THRU S-12P

HEEL PLATE P5-RH

ROLLER RISER PLATES RBP-1 AND RBP-2

SWITCH POINT ROLLER ASSEMBLIES

D.I. RAIL HOLD DOWN CLIPS E-3706

D.I. RAIL HOLD DOWN CLIPS E-3707

D.I. RAIL HOLD DOWN CLIPS E-3708

D.I. RAIL HOLD DOWN CLIPS E-3709

D.I. RAIL HOLD DOWN CLIPS E-3710

BOLTLESS ADJUSTABLE BRACE ASSEMBLY

"PANDROL", OR EQUAL, "E"-CLIP TYPE E-2055

"PANDROL", OR EQUAL, 15/16 " DIA. No. 5760 SCREW SPIKES

"PANDROL", OR EQUAL, 15/16 " DIA. No. 5760 SCREW SPIKES

1

1

2

1

1

1

1

2

4

9

2

4

1

2

6

4

2

7

16

8

8

8

2

1

6

6

11

6

11

11

8

4

9

1

4

11

PIPE COUPLER

PIN, PIPE CARRIER ROLLER

RETAINER, BOLT

ROD OPERATING - No. 5 HELPER

ASSY - SWITCH POINT ADJUSTER

ROLLER, PIPE CARRIER

CONE NUT, SWITCH POINT ADJUSTER

CLEVIS

SCREW JAW ROD

SOLID JAW

JAW PIN

ADJUSTABLE LINK

CRANK,3 ARM, STAGE 3

CRANK, 3 ARM, STAGE 2

CRANK, 3 ARM, STAGE 1

CRANK STAND

CRANK PLATE, STAGE 2

CRANK PLATE, STAGE 1

30

13

12

18

12

17

140 9576.00

1008.00

1417.50

126.00

887.25

1008.00

1155.00

157.00

FOR TURNOUT

BILL OF SWITCH TIES

BOLT, �- 10 X 3" LG, HVY HEX

COTTER PIN, � x 1�

COTTER PIN, �X 1� LG

45’-6�" RAIL

86’-6�" STRAIGHT RAIL

SCREW JAW, 1�- 7 X 6�LG

PIPE - SCHEDULE 80 x 212� LG

NUT, 1�- 7, HEAVY HEX, JAMB

LOCK WASHER, 1�"  HEAVY

RIVET, �"  x 1�, ROUND, STEEL

� x 4 LG LAG BOLT

� x 5 LG LAG BOLT

STUD, � x 14 W 3"�- 10 THREAD BOTH ENDS

NUT, �- 10, HEAVY HEX

NUT, �- 10, HEAVY SQUARE

LOCK WASHER, �, HVY

FLAT WASHER, �, USS

-
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65’-4"

10" 10 @ 20" 10 @ 20"

25-9’-0" CROSS TIES

10"

"U"=109’-9�"

22’-3" 22’-3"

25-9’-0" CROSS TIES

1
5
’-

0
"
 
T

R
A

C
K
 

C
E

N
T

E
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S

2 @ 21"

P
-
6
3

No.1No.1

LIFT

No.1No.1No.1No.1 No.1No.1No.1 No.1

No.1

No.1
No.1

No.1

LIFT

No.1

No.1

No.1 No.1
No.1

No.1

No.1

No.1
No.1

No.1

LIFT

No.1
No.1

No.1
No.1

No.1
No.1

No.1 No.1 No.1

LIFT

No.1 No.1 No.1 No.1No.1 No.1 No.1

3 @ 19�" 3 @ 19�"5 @ 20�"5 @ 20�"

5�"

(TYP.)

NO.1

L 

CROSSOVER

Track
C

Track
C

WELDED HEEL JOINTS

PANDROLIZED PLATES

�"x8" FLAT

(15’-0" TRACK CENTERS)

OF FROG

CROSSOVER DATA DETAIL

"V"

"U"

CROSSOVER DATA

�" POINT �" POINT

OF FROG

TRACK

TRACK

CROSSOVER - TANGENT BETWEEN FROGS

MAIN TRACKS - TANGENT AND PARALLEL

"T"
CENTERS

TRACK �  FROG POINTS
DISTANCE BETWEEN

"U"
ON MAIN TRACK

"V"
ON CROSSOVER

Plts REQ’D.DIM "L"DIM "B"DIM "A"PLATE

3’-1"

3’-0"

3’-2"

3’-3"P-34 1 EA.

1 EA.

1 EA.

1 EA.

P-35

P-36

P-37

P-40

P-39

P-38

2’-9"

2’-10"

2’-10" 1 EA.

1 EA.

1 EA.

P-61

P-60

P-59 2’-10"

2’-11"

3’-0" 1 EA.

1 EA.

1 EA.

P-62 3’-1" 1 EA.

17�" 17�"

18�" 18�"

19�" 19�"

20�" 20�"

P-64

P-63 3’-2"

3’-3" 1 EA.

1 EA.

P-65 3’-4" 1 EA.

21�" 21�"

22�" 22�"

23�" 23�"

P-25

P-24

P-23 2’-9�"

2’-10"

2’-11" 2 EA.

2 EA.

2 EA.

P-26 2’-11" 2 EA.

17�" 17�"

17�" 17�"

18�" 18�"

18�" 18�"

P-27 2 EA.19�" 19�" 2’-11�"

22"

20"P-28

P-29

P-30

P-31

P-32

P-33

2 EA.

2 EA.

2 EA.

2 EA.

2 EA.

2 EA.3’-3"

3’-0"

3’-1"

19�"

20�"

20�"

21�"

22�"

20�"

21�"

21�"

22�"

22�"

3’-0�"

3’-1�"

3’-2�"

23�"

22�"

21�"

20�"

19�"

18�"

17�"

22�"

21�"

20�"

19�"

18�"

17�"

16�"

P-66 1 EA.

P-67 1 EA.

2 EA.

2 EA.

Plts REQ’D.

2 EA.

2 EA.

2 EA.

2 EA.

2 EA.

2 EA.

P-13

DIM "L"DIM "B"DIM "A"PLATE

2 EA.

2 EA.

1 EA.

1 EA.

1 EA.

2’-5"

2’-6"

2’-7"

2’-6"

2 -8"

2’-9"

DIM "C"

1

1

1

2

2

2

2

2

2

2

2

Clips REQ’D.

2

2

P-14

P-15

P-16

P-17

P-18

P-19

P-20

P-21

P-22

P-41

P-42

P-43

P-58

P-57

P-56 1

1

1

2’-7"

2’-8"

2’-9" 1 EA.

1 EA.

1 EA.

12�"

13�"

13�"

14�"

14�"

14�"

15�"

15�"

16�"

16�"

12�"

13�"

13�"

14�"

14�"

15�"

15�"

15�"

16�"

16�"

6�"

6�"

6�"

7�"

7�"

7�"

7�"

7�"

8�"

8�"

2’-5�"

2’-6�"

2 -7�"

2’-8�"

16�"

15�"

14�"

14�"

15�"

16�" 16�"

15�"

14�"

13�"

14�"

15�" 8�"

7�"

7�"

8�"

7�"

7�"

2’-8�"

2’-7�

2’-6�"

NOTES:

2

2

2

4

DESCRIPTIONQTY.

26’-0" "U-69" ADJUSTABLE GUARD RAIL W/ PLATES

2 EACH

VERTICAL SWITCH ROD ASSEMBLY W/ SMJ CLIPS2

2

2 EACH

2 EACH

2 EACH

4

24

36

4

4

"MF" TYPE FRONT ROD W/ "MF" CLIPS

2 EACH

2 PAIR

2 EACH

2 EACH

4 EACH

2 EACH

4

14

44

8 PIECES

10

12

4

8

282

1128

7" x 9"

TOTAL

58

50

24

7" x 9"

7" x 9"

7" x 9"

60

7" x 9"

7" x 9"

7" x 9"

13’-0"

TOTAL

4567.50

2362.509’-0"

14’-0"

11’-0"

12’-0"

10’-0" 3150.00

1764.00

BILL OF MATERIAL FOR CROSSOVER

PLATES

�" x 8" FLAT

SWITCH POINT ROLLER ASSEMBLIES

BOLTLESS ADJUSTABLE BRACE ASSEMBLY

OF FROG

�" POINT

TURNOUT PLATES P-13 THRU P-33

TURNOUT PLATES P-34 THRU P-43

TURNOUT PLATES P-56 THRU P-65

SINGLE RAIL PLATES P-66 AND P-67

SWITCH GAGE PLATE P-P

SWITCH GAGE PLATES G-0P THRU G-3P

FROG GAGE PLATES FG-1P THRU FG-4P

FROG PLATES FP-44 THRU FP-55

SLIDE PLATE S-5P

SLIDE PLATE S-7P

SLIDE PLATE S-8P

SLIDE PLATES S-9P THRU S-12P

HEEL PLATE P5-RH

ROLLER RISER PLATES RBP-1 AND RBP-2

D.I. RAIL HOLD DOWN CLIPS E-3706

D.I. RAIL HOLD DOWN CLIPS E-3707

D.I. RAIL HOLD DOWN CLIPS E-3708

D.I. RAIL HOLD DOWN CLIPS E-3709

D.I. RAIL HOLD DOWN CLIPS E-3710

2 EACH

2 EACH

2 EACH

2 EACH

2 EACH

2 EACH

2 EACH

17’-0" RAILS

22’-0" RAILS

29’-6" RAILS

45’-6�" RAILS

53’-3" RAILS

86’-6�" RAILS

104’-6" RAILS

RAIL SEAT

1" x 8" MILLED

BILL OF TURNOUT PLATES AND DIMENSION TABLE

BILL OF TURNOUT PLATES AND DIMENSION TABLE

1 CRANK PLATE, STAGE 1

1 CRANK PLATE, STAGE 2

2 CRANK STAND

1 CRANK, 3 ARM, STAGE 1

CRANK, 3 ARM, STAGE 21

CRANK,3 ARM, STAGE 31

1 ADJUSTABLE LINK

SCREW JAW, 1 1/4-7 X 6 1/2 LG

CRANK STAND PIN

NUT, 1 1/4-7, HEAVY HEX, JAMB

LOCK WASHER, 1 1/4" HEAVY

SOLID JAW

SCREW JAW ROD

2

4

2 PIPE - SCHEDULE 80 X 212 7/8 LG

7 RIVET, 1/4" X 1 1/2, ROUND, STEEL

3/4 X 5 LG LAG BOLT

8

ASSY - SWITCH POINT ADJUSTER

8

1 ROD OPERATING - #5 HELPER

2 CONE NUT, SWITCH POINT ADJUSTER

2

16

4

6

4

1 CLEVIS

8 ROLLER, PIPE CARRIER

STAND, PIPE CARRIER

1/2 X 4 LG LAG BOLT

9

2

JAW PIN

FLAT WASHER, 3/4, USS

LOCK WASHER, 3/4, HVY

STUD, 3/4 X 14 W 3" 3/4-10 THREAD BOTH ENDS

NUT, 3/4-10, HEAVY HEX

RETAINER, BOLT

NUT, 3/4-10, HEAVY SQUARE

6

11

6

11

11

BOLT, 3/4-10 X 3" LG, HVY HEX4

6

PIPE COUPLER

8 PIN, PIPE CARRIER ROLLER

COTTER PIN, 3/16 x 1 1/2

4

11 COTTER PIN, 3/16 X 1 3/4 LG

JAW PIN1

9

QTY. DESCRIPTION

(TWO REQUIRED)
BILL OF MATERIAL FOR HELPER ASSEMBLY

4 10" x 9" DAP TIES

14’-0"
294.00

564

24

EPOXY BONDED PREFABRICATED MITRE CUT INSULATED JOINT 20’-0"

39’-0" EXTENDED FIELD WELDED TYPE SWITCH POINTS (56’-0" RAIL)

R.H. & L.H. SAMSON STOCK RAILS (64’-0")

89’-9�"

109’-9�"

129’-9�"

149’-9�"

90’-2�"

110’-2�"

130’-2�"

150’-2�"

1.668’1.666’EACH 1"

17’-0"

16’-0"

15’-0"

14’-0"

4.

3.

2.

1.

"V"-110’-2� "

6 EA.

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

7" x 9"

40

32

26

2310.00

2016.00

1774.50

13 24’-0" 1638.00

307 19876.50

"PANDROL", OR EQUAL, TIE PLATES

"PANDROL", OR EQUAL, "E"-CLIP TYPE E-2055

"PANDROL", OR EQUAL, "E"-CLIP TYPE E-2063

"PANDROL", OR EQUAL,�" DIA. No. 5760 SCREW SPIKES

No. 1 SMJ TYPE SWITCH ROD W/ BASKET

No. 2 THRU No. 6 SMJ TYPE SWITCH ROD W/ BASKET

PIECES SIZE LENGTH

FOR CROSSOVER

BILL OF SWITCH TIES

FEET

BOARD

No. 20 RAIL BOUND MANGANESE FROG

14-14’-10" CROSS TIES

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
’-

1
0
"

1
4
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14’-10"

SEE SHEET 14 FOR SWITCH AND TURNOUT PLATES

SEE SHEET 3 FOR LAYOUT OF NO. 20 TURNOUT

SEE SHEET 4 FOR BILL OF MATERIALS

SEE SHEET 1  FOR NO. 20 TURNOUT DATA AND NOTES

C

C

SEE DRAWING 2941-04 FOR DETAILS

SEE DRAWING 2941-04 FOR DETAILS
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35’-9"

13’-6" 22’-3"

10"

NOTES:

4"

P-40 P-41 P-42 P-43

FG-1P

FP-44 FP-45 FP-46 FP-47 FP-48 FP-49
FP-50 FP-51

FG-2P

FP-52 FP-53

FP-54 FP-55

FG-3P

P-56 P-57 P-58 P-59FG-4P

6"

FP-1 FP-2
FP-3

HOLD DOWN CLIPS

HOLD DOWN CLIPS
2 BOND WIRES 12" LG.

FROG PLATES ~ FP-46 THRU FP-48 & FP-50 THRU FP-55

SPECIAL FROG PLATES WITH ADJUSTABLE CLAMPS

SEE NOTE "B"

"   "   "

"   "   "

"   "   "

"   "   "

"   "   "

"   "   "

"   "   "

"   "   "

"   "   "

"   "   "

SEE NOTE "A"

FROG PLATES - FP-45 & FP-49

DIMENSION TABLE

FP-2

FP-3

FP-1

FP-51

FP-52

FP-53

FP-54

FP-55

FP-50

FP-48

FP-47

PLATE

FP-46

DIM "A"

1 EA.3’-1"

3’-0" 1 EA.

Plts REQ’D.

2’-8" 1 EA.

1 EA.

1 EA.

1 EA.

1 EA.

1 EA.

1 EA.

DIM "L"DIM "B"

1 EA.

1 EA.

1 EA.

DIM "A"

�
"

8
"

NOTE:

FP-49

FP-45

PLATE

2"

Plts REQ’D.

DIM "A"

F
P
4
5
-13

6
-R

H

2"

DIM "B"

DIM "L"

DIMENSION TABLE

DIM "B"

"   "   "

8"

SEE NOTE "A"

DIM "L"

1

1

DIMENSION TABLE

8" DIM "A"

SEE NOTE "A"

DIM "A"

8"

FP-44

PLATE

DIM "B"

DIM "L"

DIM "B"

1 EA.

Plts REQ’D.DIM "L"

FROG PLATE - FP-44

F
P
4
4
-
1
3
6
-

R
H

SPECIAL FROG PLATES FP-1, FP-2, AND FP-3 WITH ADJUSTABLE CLAMPS, SHOWN

PLATES FP-44 THRU FP-55 ARE TO BE LAYED OUT AND MARKED OFF FROM

NOTE "A"

NOTE "B"

�" PT.

2�"

�" PT.

THEO. PT.

13
�

"

HOLD DOWN CLIPS

�" PT.

19�"19�"19�"19�"19�"19�"19�"19�"19�"19�"19�"19�"19�"19�"19�"19�"19�"19�"19�"19�"19�"19�"19�"

2’-5�"

(4) HOLES

 1" DIA.

RAIL

BASE OF

1
�

"
1
�

"
4
�

"

2
�

"

HAND OF TURNOUT

WEIGHT OF RAIL &

PROPER PLT. NO.

STAMP PLATE WITH

1
�

"
1
�

"
4
�

"

2
�

"

2’-4�"

2
�

"

2
�

"

NOTE:

2"

2"

DIM "B"

DIM "L"

8"
(4) HOLES

 1" DIA.

RAIL

BASE OF
HAND OF TURNOUT

WEIGHT OF RAIL &

PROPER PLT. NO.

STAMP PLATE WITH

1
�

"
1
�

"
4
�

"

8
"

1
�

"
1
�

"
4
�

"
�

"

DIM "A"

1�" DIA.

3
�

"

9�"

�" x 8" x DIM "L" ~ FLAT ~ W/PANDROL CLIPS

2’-8�"

2’-9�"

2’-11�"

2’-8�"

2’-10�"

2’-11�"

3’-0�"

2’-4"

2’-6"

(4) HOLES

1" DIA.

1
�

"
1
�

"
4
�

"

2"

2
�

"

RAIL

BASE OF

NOTE:

HAND OF TURNOUT

WEIGHT OF RAIL &

PROPER PLT. NO.

STAMP PLATE WITH

8
"

1
�

"
1
�

"
4
�

"

F
P
5
0
-
13

6
-
R

H

�
"

2"

2
�

"

TO BE FIELD WELDED

TOE AND HEEL JOINTS

TO BE FIELD WELDED

TOE AND HEEL JOINTS

No.20 RAILBOUND MANGANESE STEEL FROG

RAIL END DRILLING

UNDER FROG TO INSURE PROPER LOCATION OF SHOULDERS.

2172-1 (TYP.)

SHOULDER

2172-1 (TYP.)

SHOULDER

�" x 8" x DIM "L" - FLAT - W/ CLIPS

�" x 8" x DIM "L" - FLAT - W/ CLIPS

2172-1 (TYP.)

SHOULDER

WITH PLATES

2’-10�"

SEE NOTE 13

BEVEL GROOVE WELD
TO POINT OF SWITCH

PAINT MARK ARROW POINTING

SEE NOTE 13

BEVEL GROOVE WELD
TO POINT OF SWITCH

PAINT MARK ARROW POINTING SEE NOTE 13

BEVEL GROOVE WELD

TO POINT OF SWITCH

PAINT MARK ARROW POINTING

 IN POSITION ON THIS SHEET,  ARE DESIGNED TO BE WELDED TO FROG GAGE PLATES. FOR

LENGTH OF CASTING.

HEAD FOR THE ENTIRE

TO FIT SLOPE OF RAIL

MANG. MUST BE GROUND

NOTE:

�" DOWN.

OR BEVEL�" BACK,

MUST HAVE �" RADIUS

CASTING / RAIL FIT

DETAIL OF FROG

SCALE: NONE

TO BE USED.

IF NO TEMPORARY BOLTED JOINTS ARE

NOTE: RAIL END DRILLING CAN BE ELIMINATED

17.

 

16.

 

 

  

15.

 

 

 

  

  

 14.

 

 

 

 

 

 

13.

 

12.

11.

10.

9.

8.

 

7.

 

6.

 

5.

 

 

4.

 

 

 

3.

2.

1.

RAIL ENDS TO BE CUT AT 45 DEGREE ANGLE AT JOINT WITH FROG CASTING.

STATE WEIGHT OF RAIL, FROG NO., MANUFACTURER AND YEAR MANUFACTURED.

IDENTIFICATION TAG WITH RAISED METAL CHARACTERS TO BE APPLIED WHICH WILL

FROG IS SECURED IN THE PROPER LOCATION ON TH TIE WITH PROPER ALIGNMENT.

THE PLATE.  PLATES ARE TO BE WELDED ONLY AFTER THE GAGE PLATE AND THE 

IN THE FIELD WITH A 3 PASS �" FILLET WELD CONTINUOUS ON BOTH ENDS OF

GUARD RAIL PLATES ARE TO BE INSTALLED AND WELDED TO THE FROG GAGE PLATES

WITH THE FROG IN PLACE AT PROPER ALIGNMENT

AFTER THE GAGE PLATES ARE SECURED IN THE PROPER LOCATION ON THE TIE

THE FIELD WITH A 3 PASS �"+ FILLET WELD.  PLATES WILL BE WELDED ONLY 

INSURE PROPER FIT. FROG PLATES WILL BE WELDED TO THE GAGE PLATES IN

OF ADJUSTABLE CLAMPS ON FROG PLATES FP-1, FP-2, AND FP-3 TO

MANUFACTURER OF FROG PLATES SHALL USE COMPLETED FROG TO VERIFY LOCATION

RAIL SEAT DIMENSION AS CALLED FOR.

OF THE BASE OF RAIL SEAT MUST BE MACHINED OUT TO PROVIDE A CLEAR

ANY WELD PROJECTING BEYOND THE VERTICAL FACE OF THE SHOULDER IN THE AREA

MINIMUM 2 PASS �" + FILLET WELD ALONG THE BEVELED GROOVES OF THE SHOULDER.

THE PRESSED STEEL SHOULDER MUST BE CAREFULLY WELDED TO ALL PLATES WITH A

OF MILD STEEL, AND MEETING PANDROL’S DESIGN SPECIFICATIONS SHALL BE USED.

THE PANDROL TYPE, OR APPROVED EQUAL, WELD-ON PRESSED STEEL SHOULDER, MADE

FOR A LEFT HAND TURNOUT, PLATES ARE TO BE OPPOSITE.

THE PLATES AS SHOWN ARE FOR A 136 LB., NO. 20, RIGHT HAND, TURNOUT.

PLATES TO BE MADE OF MILD ROLLED STEEL.

TOE AND HEEL BLOCKS AND BOLTS PER AREMA SPECIFICATIONS.

BODY BOLTS  1�" DIA., H.T.C.S. - PER AREMA SPECIFICATIONS.

FROG PLATES ARE DESIGNED TO BE INSTALLED PERPENDICULAR TO MAIN TRACK.

AREMA RECOMMENDED PRACTICE.

ANY CONSTRUCTION DETAILS NOT SHOWN SHALL BE IN ACCORDANCE WITH CURRENT

FOR SPECIAL TRACKWORK", EXCEPT AS OTHERWISE SPECIFIED.

WORKMANSHIP AND MATERIALS SHALL BE PER CURRENT "AREMA SPECIFICATIONS

OF FROG PLATES FP-44 THRU FP-55 SEE THIS SHEET.

FOR DETAILS OF FROG PLATES FP-1 THRU FP-3, SEE SHEET 7 FOR DETAILS

ON SAME END OF ALL FROG PLATES.

FROG NO., R.H., RAIL SECTION AND PLATE NUMBER.  MARK TO BE STAMPED

ALL FROG PLATES SHALL BE STAMPED IN �" CHARACTERS TO INDICATE MFG.,

WITH PANDROL FASTENERS.

CURRENT AREMA SPECIFICATIONS AND MODIFIED FOR ARM LENGTHS AND PLATES

625 WITH EXPLOSIVE HARDENED MANGANESE HIGH INTEGRITY CASTING PER

RAIL BOUND MANGANESE STEEL FROG PER CURRENT AREMA PLAN NO. 621 &

RAIL USED TO FABRICATE FROG IS TO BE 136 LB. HIGH STRENGTH.

FROG ANGLE 2°-51’-51".

MANUFACTURING DETAILS AND INSTALLATION PROCEEDURES SEE DWG. No. 2941-07
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11’-8�"

3’-5" 4’-9" 3’-5"

2" 8" 8"

5
" 3
"

8"

5
" 3
"

8"

8
"

2’-8"

12’-1�"

3’-5" 5’-2" 3’-5"

2" 8" 8"

5
" 3
"

8"

5
" 3
"

8"

8
"

3’-1"

12’-5�"

3’-5" 5’-6" 3’-5"

2" 8" 8"

5
" 3
"

8"

5
" 3
"

8"

8
"

3’-5"

BY MANUFACTURER

BY MANUFACTURER

BY MANUFACTURER

BY MANUFACTURER

2’-2�" 1’-1�" 2’-8�"

12’-9�"

3’-4"6’-0"3’-4"

1’-8�" 6�" 1’-1�"

1’-7�" 6�" 1’-2�"

2’-2�" 1’-1�" 2’-8�"

2’-1�"6�"8"

8" 6�" 2’-1�"

1
�

"
4
�

"
1
�

"

8
"

2"8" 8" 8"

3
"

3
"

3
"

8" 8"8" 8"

3
"

3
"

3
"

3
"

2172-1 (TYP.)

SHOULDER

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

(TYP. U.N.O.)

1" DIA.

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

(TYP. U.N.O.)

1" DIA.

2172-1 (TYP.)

SHOULDER

1
"

1
"

�
"

1
"

1
"

(TYP. U.N.O.)

1" DIA.

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

1
"

2172-1 (TYP.)

SHOULDER

�
"

1
"

2172-1 (TYP.)

SHOULDER

OF SWITCH

POINTING TO POINT

POINT MARK ARROW

2"
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GUARD RAIL PLATE

�"

1
"

GUARD RAIL PLATE

FP-1

�"

1
"

(TYP. U.N.O.)

1" DIA.

FILLET WELD (TYP.)

2 PASS �" +

1
�

"
4
�

"
1
�

"

FILLET WELD (TYP.)

2 PASS �" +

BY MANUFACTURER

�"

BY MANUFACTURER

FP-2

�"

1
�

"
4
�

"
1
�

"

FILLET WELD (TYP.)

2 PASS �" +

�"

FP-3

�"

1
�

"
4
�

"
1
�

"

FILLET WELD (TYP.)

2 PASS �" +

SEE NOTE 4

SEE NOTE 4

SEE NOTE 5SEE NOTE 5

SEE NOTE 4

SEE NOTE 4

SEE NOTE 4

SEE NOTE 4

�
"

1
"

1" x 8" - FLAT - W/3M INSULATION (1 PC. REQ’D. AS SHOWN)

INSULATED FROG GAGE PLATE - FG-1P

GUARD RAIL PLATE

SEE NOTE 5

GUARD RAIL PLATE

FILLET WELD (TYP.)

2 PASS �" +

SEE NOTE 5

1" x 8" - FLAT - W/3M INSULATION (1 PC. REQ’D. AS SHOWN)

INSULATED FROG GAGE PLATE - FG-2P

GUARD RAIL PLATE

SEE NOTE 5

GUARD RAIL PLATE

FILLET WELD (TYP.)

2 PASS �" +

SEE NOTE 5

INSULATED FROG GAGE PLATE - FG-3P
1" x 8" - FLAT - W/3M INSULATION (1 PC. REQ’D. AS SHOWN)

1" x 8" - FLAT - W/3M INSULATION (1 PC. REQ’D. AS SHOWN)

INSULATED FROG GAGE PLATE - FG-4P

NOTES:

5.

 

 

 

 

4.

 

 

 

 

 

 

3.

 

2.

1.

SEE NOTE 3

FILLET WELD (TYP.)

2 PASS �" +

LOCATION ON THE TIE WITH PROPER ALIGNMENT.

ARE TO BE WELDED ONLY AFTER THE GAGE PLATE AND THE FROG IS SECURED IN THE PROPER

WITH A 3 PASS �+ FILLET WELD CONTINUOUS ON BOTH ENDS OF THE PLATE. PLATES ARE

GUARD RAIL PLATES ARE TO BE INSTALLED AND WELDED TO THE FROG GAGE PLATES IN THE FIELD

ON THE TIE WITH THE FROG IN PLACE AT PROPER ALIGNMENT.

PLATES WILL BE WELDED ONLY AFTER THE GAGE PLATES ARE SECURED IN THE PROPER LOCATION

WILL BE WELDED TO THE GAGE PLATES IN THE FIELD WITH A 3 PASS �+ FILLET WELD.

CLAMPS ON FROG PLATES FP-1, FP-2, AND FP-3 TO INSURE PROPER FIT. FROG PLATES

MANUFACTURER OF FROG PLATES SHALL USE COMPLETED FROG TO VERIFY LOCATION OF AJUSTABLE

RAIL SEAT DIMENSION AS CALLED FOR.

AREA OF THE BASE OF RAIL SEAT MUST BE MACHINED OUT TO PROVIDE A CLEAR

SHOULDER. ANY WELD PROJECTING BEYOND THE VERTICAL FACE OF THE SHOULDER IN THE

WITH A MINIMUM 2 PASS �" + FILLET WELD ALONG THE BEVELED GROOVES OF THE

THE PRESSED STEEL SHOULDER MUST BE MUST BE CAREFULLY WELDED TO ALL PLATES

OF MILD STEEL, AND MEETING PANDROL’S DESIGN SPECIFICATIONS SHALL BE USED.

THE PANDROL TYPE OR APPROVED EQUAL WELD-ON PRESSED STEEL SHOULDER, MADE OF

  OPERATED TURNOUT. FOR A LEFT HAND TURNOUT, PLATES ARE TO BE OPPOSITE.

THE PLATES AS SHOWN ARE FOR A 136 LB., NO. 20, RIGHT HAND, MACHINE

PLATES TO BE MADE OF MILD ROLLED STEEL.

DWG. NO. 2941-5.

3M INSULATION PER DETAIL "A"

DWG. NO. 2941-05

3M INSULATION PER DETAIL "A"

DWG. NO. 2941-5.

3M INSULATION PER DETAIL "A"

DWG. NO. 2941-5.

3M INSULATION PER DETAIL "A"

-
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SEE DETAIL 1

2
5
°

2’-4"

4�" 6�" 7"

2"2"

1
"

5
�

"

4
�

"

1
�

"

1
�

"

1�"

�
"

�" BRACES

SECURITY LOCKNUT

WITH �" THICK FLAT WASHER AND

(16) GRADE 8 BOLTS - �" x 3�" LG.

(16) �" THICK

(32) �" THICK

(16) �" THICK

(64) ADJUSTMENT SHIMS

�" BACKER PLATE

26’-0" LONG

(1) GUARD BAR UIC 33 (U69)

2172-1 & 2172-5 (1) EA. REQ’D.

PANDROL SHOULDERS

BRACE WELDMENT AND

(16) GUARD RAIL PLATES WITH

2172-5

PANDROL SHOULDER
2172-5

PANDROL SHOULDER
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No.1

"B"

12"

"X"

"A"

"A"

No.1

(5) HOLES

2
"

TYP.

1" DIA.

8"

3"

WEB SIDE

TOP

GUARD FACE SIDE

BASE OF RAIL

"B"

No.1 No.1

LIFT

No.1 No.1 No.1

STRAIGHT GUARD FACE 19’-5"

No.1No.1 No.1

LIFT

No.1 No.1

OF ALL MACHINED SURFACES

BREAK SHARP CORNERS

REF.

1st CUT 2nd CUT

12"

14° 14°

12"

No.1 No.1

"B"

"B"
"A"

No.1No.1

"A"

16 TIE GUARD RAIL 26’-0" LONG

STENCIL "LIFT" POINTS AS SHOWN WITH WHITE MARKER ON TOP OF BAR.

FROM THIS END

LAYOUT & DRILL

OF BAR

4�" AT TOP

9�" 19�" 19�"

1�"

2�"

2’-3�"

FLARE 3’-3�"

"X"  9�"x 2’-5�"x 4’-0�"x 5’-8�"x 7’-3�"x 8’-11�"x 10’-6�"x 12’-2�"x 13’-9�"x

15’-5�"x 17’-0�"x 18’-8�"x 20’-3�"x 21’-11�"x 23’-6�"x 25’-2�"

19�" 19�" 19�" 19�" 19�" 19�" 19�" 19�" 19�" 9�"

1�"

2�"

2’-3�"

FLARE 3’-3�"

19�" 19�" 19�" 19�"

OF BAR

4�" AT TOP

3’-3�"

2’-3�"

3 �" �" 2 �" 1 �"

1 �"

AT �" BELOW AT �" BELOW AT �" BELOW

AT �" BELOW

HOLES 1" DIA. ~ 1�" A.B.

1 �"

�"

3 �"

�"

2 �"

1 �"

3 �"

�"

2 �" 2 �"

3"

DETAIL 1

NOTES:

TYPICAL PLATE PUNCHING DETAIL

SECTION A-A SECTION B-B

FLARE DETAIL

ASSEMBLED 26’-0" GUARD RAIL

SHOULDER

COLLECTIVE DRILLING FROM END OF GUARD BAR MARKED "X"

SCALE: NONE
SCALE: NONE

SCALE: NONE
SCALE: NONE SCALE: NONE

SCALE: NONE

SCALE: 1" = 1’-0"

5.

 

4.

 

3.

 

2.

 

1.

RAIL SEAT

CANT 1:40
�" DEEP�" DEEP

TYPICAL PLATE DETAIL

136RE

PLATE

WELDING PER ANSI #AWS D1.1-92 OR LATEST REVISION.

FOR SPECIAL TRACKWORK.

WORKMANSHIP AND TOLERANCES PER AREMA SPECIFICATIONS

EXCEPT BOLT TO GRADE 8 AND NUT TO BE SECURITY LOCKNUT.

GUARD RAIL BOLT AND NUT PER AREMA SPECIFICATION M11.

SPECIFICATION M7.

BASE PLATE, BRACKET AND SHIMS MILD STEEL PER AREMA

(GUARD FACE BRINELL 319 MIN.)

GUARD RAIL SECTION U.I.C. 33; (U69) UIC 860.0 GRADE 90A

C

-

2941
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A. CARLOS
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GUARD RAIL DETAILS

NO. 20 136 LB. R.H. RBM FROG 
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5"5"5" 6" 6" 6" 6" 6" 7" 5"5" 6"5"5"5" 9" 7" 13" 13" 13" 5" 12" 14" 5" 11" 11" 5" 5" 11" 11" 5" 7" 7" 5" 10" 10"

14" 3’-6" 3’-4"

Level 18’-6"

2’-7" 4’-10" 4’-0"

FIRST TOP PLANING �" IN 20’-0"

SECOND TOP PLANING�" IN 12"

2
�

"

2
�

"

17’-0"39’-0"

5’-0"

�
"

Stop#1 #2
#3

STOP #1 #2 #3

ANGLE AT POINT   0" PT.

0° 27.3167’

0" Pt.0° 27.3167’
BEND ANGLE

RADIUS = 3605.7’

RADIUS = 3605.7’

HEEL OF SW. PT.

5’-0"5’-0"5’-0"

   

1�" RAD.

5" 5" BOUTET FIELD WELD

6"

STOP NO. 3
STOP NO. 1

STOP NO. 2

END OF BOTTOM BASE PLANING

4’-10"

HEAD SEPARATION

HEEL OF SW. PT.

HEAD SEPARATION

HEEL OF SW. PT.

4’-0"4’-10"4’-10"

4’-10" 4’-10" 4’-0"

7"7" 5"11"

5° SLOPE

78°
78°

5° SLOPE

7
8
°

5° SLOPE
1" BOLT

78°

(WITHOUT MANG. OR ALLOY STEEL TIP)

RADIUS = 3332.26’

FOR 39’-0"

11’-5"

C ROD NO. 4L

10’-5�"

CENTERLINE OF ROLLER BEARING

6’-6�" 6’-6�" 6’-6"

�" ABOVE STOCK RAIL IN 12’-2" RISE�" IN 5’-4"

1�"

1�" DIA. HOLES

2
�

"

2
�

"

3
�

"

2
�

"

3
�

"

3
�

"

3
�

"

�" DIA. HOLES

5" 8�"8�"5�"

4�"

2
�

"

3
�

"

1�" DIA. HOLES

9�"

4�"

5�"13�" 11�"

3
�

"

3
�

"

2
�

"

�" DIA. HOLES

2
�

"

3
�

"

5�"

11�"

1�" DIA. HOLES

6�" 10�"10�"

3
�

"

5�"
4�"4�"

1�" DIA. HOLES

3
�

"

3
�

"

9�"

1�" DIA. HOLES

6�" HEEL SPREAD

5’-0" 5’-0"

SIDE OF HEAD PLANING = 22’-0"

1
�

"

1
�

"

3
�

"

2
�

"

5
�

"

GAGE AT 0" POINTS OF SWITCH IS 4’-8�"

5
�

"

4
�

"
4
�

"

3
�

"

2
�

"

�
"

1
�

"

1
�

"

SIDE OF HEAD PLANING = 22’-0"

CURVED TO RAD. = 3605.7’

RADIUS = 3327.55’

CENTERLINE OF ROLLER BEARING

NOTES:

2
�

"

SIDE VIEW OF SWITCH POINT

TOP VIEW OF SWITCH POINT

2�" 3�"
4�"

WITH MANGANESE OR ALLOY STEEL TIP

CURVED SWITCH POINT MAY BE EQUIPPED

6�"

MANGANESE OR ALLOY STEEL TIP

STRAIGHT SWITCH POINT WITHOUT

6�"

END VIEW AT POINT SECTION "B-B" SECTION "C-C"

(1 IN 3)

18°-25’-00"

7
�

"

�" R.

�
"

�" R.

�"

4
�

"
2
�

"

3
�

"
2
"
-
 
0
"

+
�

"

2
�

"
�

"

�
"

�
"

�" R.

�"

�" 1�"1"

�"
-�"

+�"

�"

(1 IN 3)

18°-25’-00"

�"

7
�

"

�
"

3
�

"

3
�

"
�

"

�"

-�"

+�"
�"

-
 
0
"

+
�

"

2
"

5° SLOPE

�
"

�
"

�" R.

1�"�"�"

7
�

"

6
�

"
-
�

"

+
�

"

1
�

"

�
"

2
�

"

(1 IN 3)

18°-25’-00"

LONG FROM POINT

�" DEEP x 1�" WIDE x 4’-0"

GROOVE�" REINFORCING BAR
REMOVE ALL BURRS

GRIND TO SHARP EDGE

ROUND TO 1�" RADIUS AND

PLANE TO 0" POINT AT 78°,

�
"

�" COTTER

�"

�" SPRING WASHER

-
 
0
"

+
�

"

2
"

�
"

�
"

�" �"

1�" �"
-�"

+�"

�"
-�"

+ 0"

1�"�"

�"

REMOVE ALL BURRS

GRIND TO SHARP EDGE

ROUND TO 1�" RADIUS AND

PLANE TO 0" POINT AT 78°,(1 IN 3)

18°-25’-00"

�" �"

7
�

"

6
�

"
-
�

"

+
�

"

�
"

4
�

"

3
�

"

2
�

"

2
"

-
 
0
"

+
�

"

�
"

2
�

"
�

"

�" R.

�" �"

1�"

�" R.

1�"

�"
-�"

+ 0"
�"

-�"

+�"
�"

SCALE: NONE SCALE: NONE

END VIEW AT "A-A"
SCALE: NONE SCALE: NONE

SCALE: NONE

SCALE: NONE

SCALE: 1" = 1’-0"

10.

 

 

9.

 

 

 

 

 

 

 

8.

 

 

 

 7.

 

 

 

6.

 

 

 

 

 

5.

 

 

4.

3.

 

 

2.

1.

CROD NO. 1 ROD NO. 2 ROD NO. 3C C C ROD NO. 5 ROD NO. 6C

RAIL END.

ENTIRE PERIPHERY BY SLIGHTLY GRINDING. ALSO, "DO NOT" END HARDEN

AT HEEL END OF SWITCH POINT RAIL, BREAK SHARP CORNER AROUND THE

NOT BE FURNISHED WITH SWITCH POINTS.

FOR SWITCH RODS NO. 1, 2, 3, 4, 5 AND 6 COMPLETE WITH BOLTS WILL

UNLESS SPECIFIED ON ORDER, FRONT ROD LUG BOLTS AND TRANSIT CLIPS

TO SWITCH POINT AT LOCATION SHOWN.

WEIGHT OF RAIL, HS, MANUFACTURER AND WHEN MADE, TO BE FASTENED

A SECOND METAL IDENTIFICATION TAG SHOWING HAND OF SWITCH POINT,

SPACER BLOCK IN LOCATION SHOWN.

TAG TO BE FASTENED TO SWITCH POINT, ON GAGE SIDE OF RAIL AT HEEL

(3) THE TURNOUT NUMBER. MARK TAG THUS: 39’-0"  (56’-0")  NO. 20.

(2) IN PERENTHESIS, THE ACTUAL LENGTH OF SWITCH POINT RAIL AND

METAL IDENTIFICATION TAG SHOWING (1) DESIGN LENGTH OF SWITCH,

OF TOP PLANING, WHERE THE HEAD HAS FULL HEAD CONTOUR.

TO THE CONTOUR OF A NEW 136 LB. RAIL AND SHALL RUN OUT AT THE END

DISTANCE OF 7’-6" FROM THE POINT OF SWITCH AND SHALL BE SHAPED

THE CONTOUR PLANING SHALL BE ON THE GAGE SIDE BEGINNING AT A

ALLOY STEEL TIP.

(RIGHT HAND POINT FOR RIGHT HAND TURNOUT) TO BE FURNISHED WITHOUT

MAY BE FURNISHED WITH ALLOY STEEL TIP. THE MAIN LINE SWITCH POINT

THE TURNOUT SWITCH POINT (LEFT HAND POINT FOR RIGHT HAND TURNOUT)

BEFORE PEENING.

ON RAIL AT EDGE OF BOLT HOLE TO BE CAREFULLY REMOVED BY GRINDING

HAMMER WITH SUITABLE HEAD AND FINISHING WITH DRIFT PIN. BRAND

POINT AND AT THE HEEL END OF THE SWITCH POINT RAIL, USING AIR

THE EDGES OF THE BOLT HOLES AS INDICATED AT THE HEEL OF SWITCH

IN ORDER TO ELIMINATE STRESS RAISERS, MANUFACTURER SHALL PEEN

UNLESS OTHERWISE SPECIFIED ON THIS PLAN.

NOT SHOWN, SHALL BE PER CURRENT AREMA "MANUAL AND PORTFOLIO",

MATERIALS AND WORKMANSHIP, ALSO ANY CONSTRUCTION DETAILS

SIDE PLANING FIGURED ON GAGE LINE �" BELOW TOP OF RAIL.

FOR RIGHT AND LEFT HAND SWITCH POINTS FOR LEFT HAND TURNOUT.

POINT FOR RIGHT HAND TURNOUT SHOWN. MAKE OPPOSITE HAND

CURVED LEFT HAND SWITCH POINT AND STRAIGHT HAND SWITCH

SWITCH POINTS TO BE MADE FROM HIGH STRENGTH RAIL.

 1/4 " x 1 1/2 " COTTER (A.N.S. HVY. HEX NUTS)

COTTER, WITH  3/8 " SPRING WASHER AND

 7/8 " x 5" LG. BOLTS, 4 5/8 " TO CENTERLINE

-

2941
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ES2941-09

NO. 20 SPLIT SWITCH POINT DETAILS

�" DEEP x 1�" WIDE x 4’-0" LONG

GROOVE REINF. BAR ON STOCK RAIL SIDE
BOLT HOLES AT LOCATIONS SHOWN

PEENING NOTE 5 APPLIES TO FOUR

SEE DETAIL BELOW FOR ALLOY STEEL TIP.

SWITCH POINT SHOWN WITHOUT ALLOY STEEL TIP.

AND�" x 1�" COTTER (A.N.S. HVY. HEX NUTS).

CLIP BOLTS: 2-1" x 5�" LONG,�" T.H., 4�" TO CENTERLINE COTTER WITH�" SPRING WASHER

POINT (SEE NOTE 10).

RAIL END OF SWITCH

ON GAGE SIDE.

1�" x 37’-0" LG. REINFORCING BAR

SPRINGWASHERS. A.N.S. HEAVY HEX NUTS ON STOCK RAIL SIDE.

H.T.C.S. MACHINE BOLTS, FITTED WITH HEADLOCKS, �" THICK

TWO BOLT HEEL SPACER BLOCK WITH 1�" x 4�", DRILLED 4�"

BAR ON STOCK RAIL SIDE.

�" x 37’-0" LG. REINFORCING
FASTENED HERE SEE NOTE 8.

SWITCH POINT IDENTIFICATION TAG

FASTENED HERE (SEE NOTE 8)

MFR. IDENTIFICATION TAG

AND 1/4 " x 1 1/2 " COTTER (A.N.S. HVY. SQ. NUT)

CENTERLINE COTTER, WITH  3/8 " SPRING WASHER

STOP BOLTS 1" x 5" LG. BOLTS, 4 5/8 " TO

AND GRIND TO SHARP EDGE. REMOVE ALL BURRS.

CAHMFER ANGLE 78°00’, ROUND TO 1 1/2 " RADIUS

 1/4 " POINT CHAMFERED TO  1/8 " IN 2’-0" AT  11/16 " BELOW TOP OF STOCK RAIL,

AND 1/4 " x 1 3/4 " COTTER (SLOTTED HEX. NUTS), FURNISHED WITH SWITCH ROD.

CLIP BOLTS 1" x 6 1/2 " LONG,  3/8 " T.H., 6" TO CENTERLINE COTTER, WITH 1/4 " SPRING WASHER

 1/4 " x 1 1/2 " COTTER (A.N.S. VY. SQ. NUTS).

1" x 4 1/4 " LONG BOLTS,  3/8 " T.H., 3 7/8 " TO CENTERLINE COTTER, WITH  3/8 " SPRING WASHER AND

HOLE FOR SHIPPING.

NUT TO BE INSTALLED IN FIRST DRILLED

 1/4 " x 1 1/2 " COTTER AND A.N.S. HVY. SQ.

COMPLETE WITH  3/8 " SPRING WASHER

1" x 4 1/2 " LG. BOLT. DRILLED 4 1/8 "

IN PLACE OF LUG BOLTS (SEE NOTE 9),

 1/4 " x 1 1/2 " COTTER (A.N.S. HVY. HEX NUTS)

COTTER, WITH  3/8 " SPRING WASHER AND

 7/8 " LG. BOLTS, 4 5/8 " TO CENTERLINE

COTTER (SLOTTED HEX NUTS)

SPRING WASHER AND  1/4 " x 1 3/4 "

6 1/8 " TO CENTERLINE COTTER WITH 1/4 "

CLIP BOLTS: 2-1" x 6 1/2 " LONG,

MADE FROM 56’-0" LG. RAIL.

39’-0" CURVED SW. PT.

MADE FROM 56’-0" LG. RAIL

39’-0" STRAIGHT SW. PT.

LEFT HAND SWITCH OPPOSITE HAND.

RIGHT HAND SWITCH SHOWN.

DIMENSIONS SHOWN ARE ON SWITCH POINTS �" BELOW TOP OF RAIL.
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18°-25’

1 IN 3

NOMINAL HEEL OF SWITCH POINT

NOMINAL HEEL OF SWITCH POINT

"B" 

"B"

6"

6"

"A"

"A"

"A"

"A"

PLANE OFF

( )

"D"

"D"

�
"

"C"

"C"

FOR REPLACE. ORDERS ONLYFOR FIRST (NEW) INSTALL.

DC

B

LENGTHS B, C, & D FOR 136 LB. RAIL

39’-0’

39’-0" 20

20 STR.

CURVED

23’-6" 10’-0" 67’-0"

23’-6" 12’-0" 67’-0"

C D

NONE

NONE NONE

NONE

12’-0"

10’-0"

70’-0"

70’-0"

L

STOCK RAIL UNDERCUT

�"

�"

�"

0°-27.3167’

39’-0"

P
.C
.

STRAIGHT

CURVE TO R. OF 3327.5558’

LOCATION OF SWITCH POINT.

FOR 39’-0" (SEE DET. B)

END OF SWITCH POINT RAIL

END OF SWITCH POINT RAIL

9’-9�"10’-5�"

CURVE TO RADIUS OF 3605.70’

10’-5�" 9’-9�"

C

7
�

"

OF POINT OF SWITCH

INDICATE LOCATION

OF RAIL HEAD TO

PAINT MARK ON TOP

STOCK RAIL

HEEL END OF

OF POINT OF SWITCH

INDICATE LOCATION

OF RAIL HEAD TO

PAINT MARK ON TOP

STOCK RAIL

HEEL END OF

RIGHT HAND STRIAGHT STOCK RAIL

BEING LEFT HAND CURVED STOCK RAIL AND

FOR LEFT HAND TURNOUT, STOCK RAILS ARE OPPOSITE HAND,

STOCK RAILS SHOWN ARE FOR " RIGHT HAND TURNOUT".

3605.70’ RADIUS

AT THE QUARTER POINTS 9’-9"

PORTION OF THE STOCK RAIL

ORDINATES FOR THE CURVED

NOTES:

SECTION "A-A"

LEFT HAND STRAIGHT STOCK RAIL

RIGHT HAND CURVED STOCK RAIL

DETAIL "B"

SEE NOTE 7

ROLLER BEARINGS - TWO HOLES,

SEE NO. 10

END DRILL

SEE NO. 10

END DRILLLENGTH

Sw. Pt.

NO.

T.O.

RAIL

STOCK

C ROLLER BEARINGS-TWO HOLES, SEE NOTE 7.

SEE NOTE 5

BEND ANGLE

7.
6.
5.
 
4.
 
3.
2.
 
1.

PERMISSIBLE VARIATIONS: DIA. 0" UNDER, �" OVER. LOCATION �" OVER OR UNDER.
FOR ROLLER BEARINGS: DRILL TWO HOLES, �" DIA. 3�" ABOVE BASE OF RAIL.
THE CURVED PORTION OF THE CURVED STOCK RAIL SHALL BE CURVED PER DETAIL "B".
BEND ANGLE IN BENT STOCK RAIL TO BE AS FOLLOWS: 0°-27.3167’ OR 1" IN 10’-5�.
FOR NEW SAMSON SWITCH INSTALLATIONS OR REPLACEMENT ORDERS SEE TABLE BELOW.
FOR STOCK RAIL UNDERCUT LENGTH "B", PER SECTION "A-A", LENGTH "C" AND LENGTH "D"
BEVELED PER CURRENT AREMA PLAN NO. 1005.
UNDERCUT STOCK RAILS TO BE MADE OF HIGH STRENGTH RAIL WITH ENDS
CROSS OUT ONE - FOR JOINTED RAIL TURNOUT.
BY FIELD FORCES FOR CORRECT ORDERING OF REPLACEMENT STOCK RAILS. 
INFORMATION OR DIMENSIONS SHOWN THUS (         ) TO BE FURNISHED

-

2941
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UNDERCUT STOCK RAILS

NO. 20 STRAIGHT OR CURVED
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1-11-30

L-5080

L
-
2
9
1
0

PART NUMBER MATERIAL SPECIF. DESCRIPTION DETAIL REMARKS

LENGTH

OF

SWITCH
QTY.

FURNISH WITH EACH CLIP ASSEMBLY:
16-GAGE STEEL THIMBLE

6’-9"

WROT WASHER BP-10003-BM

SPRING WASHER & NUT REMOVED FOR CLARITY

1 " DIA. HOLES IN RODS

4�"

THROW AT POINT

FOR 39’ SWITCHES ONLY

3’-4�"

�
"

(SHOWN FOR MACHINE ON RIGHT) SEE NOTE 2

+-

1"

2�
" 
R.

1�
" 

R.

B.S. WHITWORTH 6 THREADS

6°

1"R.

1"

2"

1" 1"

T-6

TOWARD POINT

OF SWITCH

SWITCH

TOWARD HEEL OF

1"

2
"

7
"

5
"

1
"

1
"

1"R.

+ -

+ -

.0
2

3
0
"

R
.

.0
2

6
7
"

.0
2

6
7
"

.1
0
6
7
"

.1
6
0
1
"

.16667"

Pitch

BILL OF MATERIAL FOR 1 TYPE "SMJ" SWITCH ROD ASSEMBLY

MATERIAL FOR CLIP ASSEMBLIES

All 2 SMJ-1 S.A.E.1020-For.Stl. Bearing Clip MACHINED PER DETAIL

4 H.T.C.S. Web Bolt SEE NOTE

2 DD-2 Malleable Iron Bearing PAT. N0. L-2910, MACHINED PER DETAIL

2 HE-1 Malleable Iron Bearing PAT. NO. L-2915, MACHINED PER DETAIL

2 B-1 S.A.E.1045-For.Stl. Offset Bearing Cap

2 B-6 S.A.E.1045-For.Stl. Offset Bearing Cap

2 B-6 S.A.E.1045-For.Stl. Offset Bearing Cap

4 T-9 S.A.E.1020 Shim Retainer

12 T-6 Stainless Steel Adjustment Shim

4 BP-10003-BM Wrot Iron Wrot Washer

4 H.T.C.S. Rod Bolt

4 Steel Spg. Lox Washer For 1" Rod Bolts

4 Steel Cotter

2 Steel Grease Fitting PRESSURE - FOR BEARING CLIP

2 L-5080 Malleable Iron Headlock FOR ROD BOLTS

2 16-Gage Steel Thimble

2 16-Gage Steel Thimble

All

All

All

All

All

All

All

All

All

Material for Vertical Rod

C-1

B-11

AP-34

ST-684

1

2

1

2

4

1

4

All

All

All

All

All

All

All

All 4

Malleable Iron

Malleable Iron

AAR-Sig.Sec.13-52

AAR-Sig.Sec.13-52

AAR-Sig.Sec.13-52

H.R. Mild Steel

Low Carbon Steel

Cone Adj. Nut

Switch Adjuster

Channel

Bushing

Angle

Splice Plate

Collar

1

1
Vertical Rod

Vertical Rod

Conn.& Insul.Bolt

Use one-ST-708-1

Use one-ST-708-1

Use one-ST-708-2

Use one-ST-708-2

HUCK FASTENER NO. LC-2R24

FOR 1�" THROW RODS

26’

39’

26’

39’

26’

26’

39’

16’-6"

39’

-+

15�"

16�" (4’-0 �"  ROD NO.1) 16�"

15�"

1�"

1
�

"

…" DIA.

1�"

1
�

"

…" DIA.

FIG. 3, REF. C.

WITH COLLAR PART NO. LC-2R24 PER SIG. DEPT. DWG. 0-1065

2 - CONE ADJ. NUTS AND 4-HUCK BOLTS NO. H.L.C. 50LR-BR24-36,

SWITCH ADJUSTER, AAR-SIG. SECT. DWG.1274A COMPLETE WITH

9�"

2�" 3�" 2�"

8�"

AND 2 - ADJ. SHIMS - T-6

SHIM RETAINER - T-9

ADJUSTABLE BEARING CLIP - SMJ-1

1�" DIA. HOLES IN RODS

SPLICE PLATE - ST-684

FIBRE ANGLE - AP-34

ALL 26’ SWITCHES

PLUS ADJUSTMENT FOR

8�"

SQ. HD. WITH SAME FITTINGS FOR 39’ SWS.

H.T.C.S. BOLTS 1" x 6�", DR. 6",�" THIN

FOR TWO (2) 26’ SWITCHES OR TWO (2)

�" SPRING LOX WASHER AND�" x 1�" COTTER

4�" THIN SQ. HD., SLOTTED HEX. NUT,

TWO (2) WEB BOLTS, H.T.C.S. 1"x 5�" ,DR.

�
"

SEE NOTE 5

STAMPING

3’-4�" �"

12�" 12�"

FOR 39’ SWITCHES ONLY

12�" 3�" 8�" ADJUSTABLE12�"3�"8�" ADJUSTABLE

2�"

1"

2�"

2
�

"

2�"

�
"
 

M
IN
.

�
"
 

M
A

X
.

�
"

�
"

2
�

"

2
�

"

MIN.

2�"

1
�

"

12�" �"

COUNTERBORED

�" P.T.F.�" DEEP MINIMUM,

�" DIA.�" DEEP

1
�

"

1
�

"

COLD COINED TEATH

PER IN., 40 THREADS, 6�" LONG

FITTING

PRESSURE GREASE

�" DIA.

2�"2" +
-
 "

1�"

WITH SERRATIONS

BE PARALLEL

THIS FACE MUST

3
�

"
1
�

"
2
�

"

1
�

"
�

"

�"5�" 3�" 1�"

7�"

2
�

"

2�" 2�"

1�"

1
�

"
1
�

"

1
�

"

+
�

"

-
 

"

�
" 

R.

�" R.
�"R. 

5�" �"

3�" 1"

2
�

"

1�" DIA.

�"

1
�

"
�

"
�

"

�
"

�" R.

1�"

TO ROD

MUST BE 90°

THIS SURFACE

2
�

"

�
"

�
" 2
�

"

1�" DIA.

�"

�"

3
�

"
�

"

1
�

"

�
"

�
"

�
"

3
�

"

1�"

�"

STAMPED - DD - 2

1
�

"

�"

1
�

"

�
"

�"

�" R.

2
�

"

�
"

�
"

1�"

�" �"

�"�"

STAMPED-T-9
�" R.

�" R.

(4’-2�" ROD NO.5)(4’-3�" ROD NO.6)(Adjustable  1�" )

(4’-1�" ROD NO.2)(4’-1�" ROD NO.3)(4’-2�" ROD NO.4)

9�"

2�" 2�"3�" BEARING HE-1 FOR 39’ SWITCH

BEARING DD-2 FOR 26’ SWITCHES

B-1 OR B-6, SEE NOTE 1.

OFFSET BEARING CAP

L-5080
HEADLOCK

COTTER. (FURNISHED WITH CLIP)

SLOTTED HEX. NUT &�" x 1�"

DR. 3�" WITH SPG. LOX. WASH.

ROD BOLTS - H.T.C.S. 1" x 4�"

FIBRE CHANNEL - C-1

FIBRE BUSHING - B-11

1
�

"
3
�

"
FOR 39’ SWITCHES

MINUS ADJUSTMENT

ADJUSTABLE BEARING CLIP - SMJ-1

ST-708-1 FOR 26’ SWITCHES

ST-708-2 FOR 39’ SWITCHES

NO. 1 SWITCH ROD ASSEMBLY

ENLARGED PROFILE OF SERRATIONS

HEADLOCK L-5080

ADJUSTABLE BEARING CLIP - SMJ - 1

WROT WASHER - BP - 10003 - BM

ADJUSTABLE SHIM - T - 6

SHIM RETAINER - T - 9

BEARING - DD - 2

45°

SCALE: 3" = 1’-0"

.0
2

3
0
"

R
.

SCALE: NONE

SCALE: 6" = 1’-0"

- 0"

+�"

SCALE: 6" = 1’-0" SCALE: FULL

SCALE: FULL

SCALE: FULL

�" x 1�" x 2�"

�" x 2" x 1�"

1�" I.D. x 2" O.D.x�" THICK

1"x4�" DR.3�" REG.SQ.HD.SLOTTED HEX NUT

�" x 1�" FOR ROD BOLTS

1�" LONG - FOR SHIPPING

2�" LONG - FOR SHIPPING

HEAT TREATED - BRINELL -.225 to .250

HEAT TREATED - BRINELL -.225 to .250

HEAT TREATED - BRINELL -.225 to .250

�" x 1" x 10" HARD FIBRE - PARAFIN COATED

1" O.D. HARD FIBRE - PARAFIN COATED

�" x 2�" x 9�" FOR INSULATION

�" x 2�" x 4�" HARD FIBRE - PARAFIN COATED

HIGH FASTENER NO. HLC-50LR- BR24-36High Strength Steel

TWIST, MACHINE AND DRILL END HOLE

TWIST, MACHINE AND DRILL END HOLE

NOTES:

5.

 

4.

 

 

 

3.

 

 

 

2.

 

 

 

 

1.

136-LB. R.E. RAIL SECTIONS

1-11-30 FOR USE ON 11’-0" TO 30’-0" SWITCHES, 115-LB., 119-LB., 131-LB., 132-LB. AND

1-39 FOR USE ON 39’-0" SWITCHES, 132-LB. AND 136-LB. R.E. RAIL SECTIONS.

BE USED UPON. IDENTIFICATION MARKING WILL BE AS FOLLOWS:

VERTICAL SWITCH ROD SHALL BE PLAINLY STAMPED TO INDICATE SWITCH THAT ROD ASSEMBLY CAN

TRACKWORK UNLESS OTHERWISE SPECIFIED.

MATERIALS AND WORKMANSHIP SHALL MEET CURRENT AREMA SPECIFICATIONS FOR SPECIAL

OR FIELD FORCES, TO BRING COTTER WITHIN THE LIMITS OF SLOT IN WEB BOLT NUTS.

SPRING WASHER SHOULD BE REPLACED WITH A �" THICK SPRING WASHER BY THE STOREKEEPER

TOP VIEW OF ROD ASSEMBLY. WHEN ROD IS USED ON 11’-0" AND 16’-6" SWITCHES THE �" THICK

TWO WEB BOLTS SHALL BE FURNISHED WITH EACH CLIP ASSEMBLY AS CALLED FOR BY NOTE IN

(RIGHT OR LEFT) SHOULD ALSO BE SPECIFIED.

LENGTH OF SWITCH. ON INTERLOCKED SWITCHES WITH AUXILIARY THROW ROD, MACHINE SIDE

SHOWN IN BILL OF MATERIAL. REQUISITIONS AND ORDERS SHALL SPECIFY RAIL SECTION AND

WHEN COMPLETED RODS ARE ORDERED THEY SHALL BE ASSEMBLED AND INCLUDE ALL PARTS

WHEN AN INDIVIDUAL PART IS REQUIRED IT SHALL BE ORDERED BY PART NUMBER.

ALL PARTS SHOWN IN BILL OF MATERIAL SHALL BE FURNISHED WITH THESE CLIP ASSEMBLIES.

IS WANTED, REQUISITIONS AND ORDERS SHALL SPECIFY, RAIL SECTION AND LENGTH OF SWITCH.

MAY BE REQUISITIONED AND ORDERED SEPARATELY. WHEN A BEARING CLIP ASSEMBLY ONLY

WHILE THIS PLAN SHOWS BEARING CLIPS ASSEMBLED TO SWITCH ROD THIS CLIP ASSEMBLY

-
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1
�

"

2
�

"

9�"

1" 2�" 2�" 2�" 1"

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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SWITCH ADJUSTER

SPLICE PLATE-ST-684

FIBRE CHANNEL-C-1

FIBRE ANGLE-AP-34

OFFSET BEARING CAP-B-1

BEARING-HE-1

ELEVATION OF "SMJ"CLIP ASSEMBLY FOR 39’ SWITCHES

FIBRE BUSHING-B-11

OFFSET BEARING CAP-B-6

L
-
2
9
1
5

BEARING-HE-1

WROT WASHER-BP-10003-BM

OFFSET BEARING CAP-B-6

ADJUSTABLE BEARING CLIP-SMJ-1

SHARP CORNER

S
H

A
R

P
 

C
O

R
N

E
R

(DRAWN FOR 136 LB. RAIL) SPRING WASHER AND NUT REMOVED

2"

1�" DIA.

TOP

BOTTOM

2
"

1"-R.

7"

5"1" 1"

1
"

�"

10"

�"

3
"

1�"�"

2
�

"
�

"

�
"

3
�

"
1
�

"
1
�

"

4
«

"

OF HOLE

2 - ADJUSTMENT SHIMS-T-6

SHIM RETAINER-T-9 AND

9�"

2�" 2�" 2�"

2�"

1�" 2�" 2�" 2�" 1�"

1
¤

"

�
"

2
�

"
�

"

�" �"

1�" DIA. HOLES

�" DIA. HOLES

1�"

‚
"

2
�

"
�

"
�

"

1�"

1�"1�" 2�"

4�" �"

2
�

"

5�"

1 " DIA.

7
"

5
"

1
"

1
"

1"R.

+ -

+ -

�"+

-0"

1�"

TO ROD

MUST BE 90°

THIS SURFACE

2
�

"

�
"

�
"

2
�

"

�"

�"

3
�

"
�

"

1
�

"

�
"

�
"

�
"

3
�

"

1�"

�"

STAMPED -HE-1

3�" 3�"

�
"

�"

�"

DIMUNITION TO NOTHING

�" RADII AT CENTER,

�
"

�
" 

R
.

�
"

�
"

�
"

1"-R.

-+
1
�

"
 
 
 

"
-+

�
"
 
 
 

"

2"

1�" DIA.

TOP

BOTTOM

2
"

1"-R.

7"

5"1" 1"

3�" 3�"

�
"

�"

�"

DIMUNITION TO NOTHING

�" RADII AT CENTER,

�
"

�
" 

R
.

�
"

�
"

�
"

1"-R.

-+
-+

1
"
 
 
 

"
1
"
 
 
 

"

STAMPED-B-6

C

�" R.

- 0"

+ �"

- 0"

+ �"

�" R.

- 0"

+  "

1 �" DIA.

-
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8
"

9�"9�" 1�"

4
�

"

6’-4�"

1
"

4
"

3"1�"

TO GAGE PLATE

FIELD WELDED

4
�

"
1
�

"
1
�

"

1" x 2�" x 7"

1
"

1" x 5�" x 7"

2
�

"
2
�

"
2
�

"

2�"2�"8"8"

(2) REQUIRED

�" DIA.

(2) REQUIRED

1�" DIA.

9" 2’-9"

6
�

"

14’-0"

1
0
"

3
�

"

9
"

- - 1’-5" 1’-3�"

5�"

4
"

4�"

AND ON BOTH SIDES TO 4�" LONG

�" x �" CHAMFER AT END OF PLATE

2 PLACES

.37" DEEP AT BOTTOM,

2�" DIAMETER C-BORE

.81" x 1.19" SQUARE SLOT

�" DIA. HOLE

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS
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STANDARD
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SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.
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THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED
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SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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LATCH & GAUGE PLATE

DRILLED IN BOTH

1�" DIA. HOLES

NOTE:   �" DIA. &

MACHINE

SWITCHTRACK

(2 PCS. REQ’D. AS SHOWN)

(2 PCS. REQ’D. AS SHOWN)

TIES SHALL BE MADE OF DOUGLAS FIR OR GUM AND TREATED AFTER FRAMING.

EXTENSION PLATE

TOP VIEW

SIDE VIEW

DAP TIE

WITH FINISHED MOUNTING LUGS.

US&S M23-A SWITCH MACHINE MUST BE FURNISHED

MANUFACTURER TO CALCULATE AND PROVIDE ON DETAILED DRAWING.

C C

C

C
H

O
L

E

HOLE

WELD ON THREE SIDES

WELDED STOPS

-
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(4) HOLES

1" DIA.

(4) HOLES

1" DIA.

SEE NOTE 3, SHT. 5.

BEVEL GROOVE WELD

SEE NOTE 3, SHT. 5.

BEVEL GROOVE WELD

SEE NOTE 3, SHT. 5.

BEVEL GROOVE WELD BASE OF RAIL
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REVISION
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SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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8"

8"

2"

DIM "L"

DIM "B"

DIM "A"

TURNOUT PLATES - P-34 THRU P-37

P
3
4
-
13

6
-
R

H

BASE OF
RAIL

FROG PLATES - P-41, P-42 & P-43

8"

8"

2"

DIM "L"

2"

DIM "B"

DIM "A"

4
2
P
-
13

6
-
R

H

NOTE:

2 - S-7P PLATES REQUIRED AS SHOWN

12 - S-5P PLATES REQUIRED AS SHOWN
 2 - S-9P PLATES REQUIRED AS SHOWN

22 - S-8P PLATES REQUIRED AS SHOWN

RAIL
BASE OF

P
2
7
-
13

6
-
R

H

10
P
-
13

6
-
R

H

P
2
3
-
13

6
-
R

H

ON PLATE S-7P ONLY
OMIT SLOTTED HOLES

(3) SIDES

S
-
5
P
-
13

6

NOTE:

S
-
8
P
-
13

6

1
"

DIM "A"

DIM "B"

TURNOUT PLATES - P-13 THRU P-22 & P-56 THRU P-58

DIM "L"

2"

8"

8
"

TURNOUT PLATES ~ P-59 THRU P-62

2"

8" DIM "B’

DIM "L"

DIM "A"8"

�
"

2"

�
"

TURNOUT PLATES - P-28 THRU P-33, P-63, P-64, & P-65

DIM "A"

DIM "B"

DIM "L"

2"

8"

1" FOR PLATE S-8P

1" FOR S-5P ONLY

1
"

�
"

R.S. STOP

SERRATED WASHER

ADJ. RAIL BRACE
2172-1

2"

2"

2"

8
"

BRACE SLIDE PLATE - S-5P & S-7P

2"

8"

SLIDE PLATE - S-8P, S-9P, S-11P & S-12P

4
"

DIM "C"

8"

DIM "C"

4
"

8"

8
"

2"

8"

1
"

�
"

HEEL PLATE - P5-RH

8"

�"

NOTE:

P
5
-
R

H
-
13

6
-
R

H

2 - P5-RH PLATES REQUIRED AS SHOWN FOR R.H. T.O.

HEEL PLATE - P6-LH

2 - P6-RH PLATES REQUIRED AS SHOWN,

EXCEPT OPPOSITE FOR L.H. T.O.

�
"

�
"

�
"

END DETAIL - BOTH ENDS

"F"

1" DIA.

"D"

"E"

2
"

4
"

HOLD DOWN CLIP DETAIL

2 - S-11P PLATES REQUIRED AS SHOWN

 2 - S-12P PLATES REQUIRED AS SHOWN

NOTE:

TURNOUT PLATES ~ P-66

P
-
6
6
-
13

6

8"

8
"

2"

22"

2"

TURNOUT PLATES ~ P-67

P
-
6
7
-
13

6

2"
& WEIGHT OF RAIL

WITH PROPER PLT. No.
STAMP EACH PLATE

NOTE:

2"

8"

4
�

"
1
�

"
1
�

"

6�"

6�"

6�"8�"

22�"

2�"

2’-4�"

5�" 12�"

4
�

"
1
�

"
1
�

"

12�"  5�"
�" FILLET WELD

�" FOR S-7P ONLY1�" x 4" x 6"

1�" 1�"

�
"

�
"

6�"6�"

2
�

"

6�"6�"

(4) HOLES

1" DIA.

6�"6�"

2’-4�"

�"

6�"6�"

1
�

"
1
�

"
4
�

"

2
�

"

(4) HOLES

1" DIA.

NOTE:

6�" 6�"

6�"6�"

2
�

"

(4) HOLES

1" DIA.

2172-1 (TYP.)

6�"

2’-0�"

2
�

"

�" FOR PLATE S-9P

�" FOR PLATE S-11P

�" FOR PLATE S-12P

(4) HOLES

1" DIA.

2
�

"

(4) HOLES

1" DIA.

NOTE:

BEVEL GROOVE
WELD. SEE NOTE 4.

6�" 6�"

6�"6�"

�
"

2
�

"

�
"

2172-5 (TYP.)

(4) HOLES

1" DIA.

4
�

"
1
�

"

6�"
2
�

"

2
�

"

NOTE:

6�"

1
�

"

2172-5 (TYP.)

6�"

6�"

2
�

"

1�"

NOTE:

TURNOUT PLATES ~ P-23 THRU P-27 &

TURNOUT PLATES ~ P-38 THRU P-40 &

4
�

"
1
�

"
1
�

"

AND WEIGHT OF RAIL

WITH PROPER PLT. NO.

STAMP EACH PLATE

2
�

"

2172-1 (TYP.)

PANDROL SHOULDER

4
�

"
1
�

"
1
�

"

4
�

"
1
�

"
1
�

"

8
"

NOTE:

AND WEIGHT OF RAIL

WITH PROPER PLT. NO.

STAMP EACH PLATE

1
"

�
"

4
�

"
1
�

"
1
�

"

4
�

"
1
�

"
1
�

"

8
"

HAND OF TURNOUT

WEIGHT OF RAIL &

PROPER PLT. NO.,

STAMP PLATE WITH

2
�

"

�
"

4
�

"
1
�

"
1
�

"

4
�

"
1
�

"
1
�

"

8
"

�
"

1" x 8" x 2’-4�" LG. - MILLED - W/ADJ. RAIL BRACE

4
�

"
1
�

"
1
�

"

4
�

"
1
�

"
1
�

"

4
�

"
1
�

"
1
�

"

2"

8
"

�
"

2
�

"

4
�

"
1
�

"
1
�

"

4
�

"
1
�

"
1
�

"

2"

8
"

HAND OF TURNOUT

WEIGHT OF RAIL, &

PROPER PLT. NO.,

STAMP PLATE WITH

HAND OF TURNOUT

WEIGHT OF RAIL, &

PROPER PLT. NO.,

STAMP PLATE WITH

AND WEIGHT OF RAIL

WITH PROPER PLT. NO.

STAMP EACH PLATE

2"

2
�

"

1
�

"
1
�

"
4
�

"

HAND OF TURNOUT

WEIGHT OF RAIL &

PROPER PLT. NO.,

STAMP PLATE WITH

1
"

�
"

6�" 2"

4
�

"
1
�

"
1
�

"

HAND OF TURNOUT

WEIGHT OF RAIL &

PROPER PLT. NO.,

STAMP PLATE WITH

6�"

�
"

1
"

HOLD DOWN CLIP

1" DIA. HOLE FOR

(4) HOLES

1" DIA.

4
�

"
1
�

"
1
�

"

6�"

8
"

4
�

"
1
�

"
1
�

"

NOTE:

HAND OF TURNOUT

WEIGHT OF RAIL &

PROPER PLT. NO.,

STAMP PLATE WITH

6�"

1
"

1
"

�
"

�
"

2
�

"

1 EA. -�" x 8" x 22" LG. - FLAT - W/ CLIPS

2172-1 (TYP.)

SHOULDER

1" x 8" x 2’-0�" LG. - MILLED - W/ CLIP

SHOULDER

2172-5 (TYP.)

SHOULDER

�" x 8" x DIM "L" - FLAT - W/ CLIPS

SHOULDER

SHOULDER

1" x 8" x 2’-4�" LG. - MILLED - W/ CLIPS

1" x 8" x 2’-4�" LG. - MILLED - W/ CLIPS

1" x 8" x DIM "L" - MILLED

2172-1 (TYP.)

SHOULDER

2172-1 (TYP.)

SHOULDER

2172-1 (TYP.)

SHOULDER

�" x 8" x DIM "L" - FLAT - W/ CLIPS

1 EA. -�" x 8" x 22�" LG. - FLAT - W/ CLIPS

�" x 8" x DIM "L" ~ FLAT ~ W/ CLIPS

SHOULDER

1" x 8" x DIM "L" - MILLED

 1" DIA. HOLE

SEE NOTE 3, SHT. 5.

BEVEL GROOVE WELD

SEE NOTE 3, SHT. 5.

BEVEL GROOVE WELD.

SEE NOTE 3, SHT. 5.

BEVEL GROOVE WELD
TO POINT OF SWITCH

PAINT MARK ARROW POINTING

(4) HOLES

1" DIA.

SEE NOTE 3, SHT. 5.

BEVEL GROOVE WELD
SEE NOTE 3, SHT. 5.

BEVEL GROOVE WELD

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

SEE NOTE 3, SHT. 5.

BEVEL GROOVE WELD

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

SEE NOTE 3, SHT. 5.

BEVEL GROOVE WELD
TO POINT OF SWITCH

PAINT MARK ARROW POINTING

SEE NOTE 3, SHT. 5.

BEVEL GROOVE WELD
TO POINT OF SWITCH

PAINT MARK ARROW POINTING

�
"

SEE DRAWING 2941-05.

FOR BILL OF TURNOUT PLATES AND DIMENSION TABLES
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SEE NOTE 3

BEVEL GROOVE WELD

SEE NOTE 3

BEVEL GROOVE WELD

DETAIL "A" THIS SHEET

FOR INSULATION SEE

BASE OF RAIL

2172-1 (TYP.)

SHOULDER

STEEL PLATE

PLATES & �" DIA. HOLES IN

�" DIA. HOLES IN INSULATOR

PLATE �" x 7�" x 8"

"T" TYPE INSULATOR

7’-5�"

4’-5�"

1’-0�"2’-2�"2’-2�"11�"

6�" 0�"

2’-2�"1’-0�" 11�"2’-2�"

3’-9"3’-8"

9’-5�"

11�" 4’-5�"

6�" 2’-2�" 2’-2�"

8"9"8" 9"

1’-0�" 4’-5�"

2’-2�" 2’-2�"

3’-8" 5’-9"

11�"

3’-5�"

3’-5�"

7�"1’-9�"

1’-0�" 3"

6�"

4"

9’-5�"

3’-5�"

3’-5�"

1’-0�"

11�"

7�"1’-8�" 6"

11�" 4’-5�"

1’-0�" 4’-5�"

3"

3’-8" 5’-9"

8"9"8" 9"

2’-2�" 2’-2�"

2’-2�" 2’-2�"

6�"

6�"

6’-10�"

4’-5�"

6�" 2’-2�" 6�"2’-2�"

9"9"9" 9"

8
"

3’-5" 3’-5"

7’-4�"

4’-5�"

1’-0�"2’-2�"2’-2�"11�"

9" 9" 9"9" 6�"

11�"

3’-8"3’-8"

1’-0�"

6�"

2" 2"

1" DIA.

(3) SIDES

�" FILLET WELD

1" DIA.

SEE NOTE 3

BEVEL GROOVE WELD

1�" x 4" x 6"

R.S. STOP

1" DIA.

(3) SIDES

�" FILLET WELD

1" DIA.

SEE NOTE 3

BEVEL GROOVE WELD

1�" x 4" x 6"

R.S. STOP

2172-1 (TYP.)

SHOULDER

2172-1 (TYP.)

SHOULDER

2172-1 (TYP.)

SHOULDER1�" x 4" x 6"

R.S. STOP

(3) SIDES

�" FILLET WELD

1" DIA.
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INSULATED GAGE PLATE - O-P

3M INSULATION PER DETAIL "A"

O-P ~ 39 ~ 136

1
"

8
"

2"

- 0"
+ 1/32"

- 0"

+ 1/32"

1-P ~ 26 ~ 136

SW. LENGTH & WEIGHT OF RAIL
STAMP PLATE WITH PROPER PLT. No.,

5
" 3
"

3M INSULATION PER DETAIL "A"

INSULATED GAGE PLATE - 1-P

- 0"

1
"

INSULATED GAGE PLATE - 2-P

1
"

�
"

3-P ~ 39 ~ 136

STAMP PLATE WITH PROPER PLT. No.,

SW. LENGTH & WEIGHT OF RAIL

3M INSULATION PER DETAIL "A"

INSULATED GAGE PLATE - 3-P

1" DIA.

NOTES:

4
"

�"

2
"

3
"

1" DIA.

8
"

P
O

W
E

R
 

S
W
IT

C
H
 

M
A

C
H
IN

E

�"

1" DIA.

PP-136 PP-136

4
�

"
1
�

"
1
�

"

1�"
+�"

1�"

�
"

�
"

3
"

5
"

�
"

�
"

3
"

1�"

1
�

"
4
�

"

�" DIA.

1
�

"

2
�

"
2
"

8
"

4
�

"
1
�

"
1
�

"

3
"

�"

1" DIA.

5
" 3
"

5
"

STAMP PLATE WITH PROPER PLT. No.,
SW. LENGTH & WEIGHT OF RAIL

�
"

1
"

1
"

�
"1�" x 4" x6"

R.S. STOP

4
�

"
1
�

"
1
�

"

8
"

4
�

"
1
�

"
1
�

"

2"

8" 8"9"9"

�"
2"

4
�

"
1
�

"
1
�

"

3
"

5
" 3
"

5
"

�"

1
"

�
"

3
"

5
" 3
"

5
"

1
"

(3) SIDES

�" FILLET WELD

(1 PC. REQ’D. AS SHOWN)

1" x 8" "MILLED" W/3M INSULATION & ADJ. RAIL BRACES

INSULATED GAGE PLATE PP WITH PANDROL CLIPS

(2 PC. REQ’D AS SHOWN)

1" x 8" "FLAT" W/3M INSULATION

- 0"

+ �"

- 0"

+ �"

- 0"

+�"

1�" 1�"

NOTE:

8
"

�"

4
�

"
1
�

"
1
�

"

4�" 1�"1�"

7�"

4�"

PART No. LC-2R24

HUCK COLLAR

ASTM A325 SPEC.

HARDENED STEEL FLAT WASHER

�" I.D. x 2" O.D. x �" THK.

STEEL PLATE

1" THICK

NO. C50L90-BR24-28

90° FLUSH HEAD PART

�" DIA. HUCKBOLT WITH

FLUSH HEAD HUCK BOLTS

STEEL PLATE FOR 90°

COUNTERSINK HOLES IN

7�"

4�" 1�"

4
�

"
1
�

"

8
"

�"3�"

�"

1�" 1�"

�
"

1
" 1
"

�
"

1
"

PURCHASE PART NO. GPI52P05

OR FIBERGLASS REINFORCED THERMOSET RESIN.

W/ BUSHINGS, PORTEC #127-07547-01

POLYESTER COATED STEEL CORE

GPI-77
INSULATED JOINT ASSEMBLY

GAGE PLATE

DETAIL OF INSULATION BLOCK

�" DIA. (TYP.)

INSULATION AT GAGE PLATES

RECESSED�" MAX.

HEAD OF HUCK BOLT

(SCALE:  NONE)

DETAIL "A"

�"

�"�"

�"

�"

�"

1
"

8
"

2"

- 0"
+ 1/32"

- 0"

+ 1/32"

2-P ~ 26 ~ 136

SW. LENGTH & WEIGHT OF RAIL
STAMP PLATE WITH PROPER PLT. No.,

5
" 3
"

3M INSULATION PER DETAIL "A"

- 0"

1
"

4
"

�"

2
"

3
"

8
"

4
�

"
1
�

"
1
�

"

+�"

1�"

�
"

�
"

3
"

5
"

�
"

�
"

3
"

1�"

1
�

"
4
�

"

�" DIA.

2
"

1�" 1�"

�"

�"�"

�"

�"

�"

2
"

�
"

- 0"

+ �"

�"

�"

�"

�"

AND WEIGHT OF RAIL

STAMP PLATE WITH PROPER PLT. NO.

1
�

"
4
�

"
1
�

"

�"

2172-1 (TYP.)

SHOULDER
2172-1 (TYP.)

SHOULDER

4.

 

 

 

 

3.

 

 

2.

1.

REQUIRED BY SWITCH MANUFACTURER TO PROVIDE PROPER SEATING.

IS USED, SWITCH GAGE PLATES 1-P AND 2-P MAY VARY AND SHOULD BE MODIFIED AS

INTERLOCKED FOR U.S. & S. CO’S STYLE M23A MACHINE. IF OTHER SWITCH MACHINE

SWITCH GAGE PLATES FOR RIGHT HAND TURNOUT, MCHINE ON RIGHT, ELECTRICALLY

DIMENSION AS CALLED FOR.

OF THE RAIL SEAT MUST BE MACHINED OUT TO PROVIDE A CLEAR RAIL SEAT

ANY WELD PROJECTING BEYOND THE VERTICAL FACE OF SHOULDER IN THE AREA

A MINIMUM �" WELD ALONG THE BEVELED GROOVES OF THE SHOULDER.

THE PRESSED STEEL SHOULDER MUST BE CAREFULLY WELDED TO GAGE PLATES WITH

MEETING  PANDROL’S DESIGN SPECIFICATIONS.

TO BE PURCHASED FROM PANDROL INTERNATIONAL OR APPROVED ALTERNATE

THE PANDROL TYPE WELD - ON PRESSED STEEL SHOULDER, MADE OF MILD STEEL,

PLATES TO BE MADE OF MILD ROLLED STEEL.

C

-
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NO. 20 INSULATED GAGE PLATE DETAILS

(1 PC. REQ’D. AS SHOWN)

1" x 8" "MILLED" W/3M INSULATION & ADJ. RAIL BRACES

(1 PC. REQ’D. AS SHOWN)

1" x 8" "MILLED" W/3M INSULATION & ADJ. RAIL BRACES

- 0"

+ �"

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

- 0"

+ �"

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

SEE NOTE 3

BEVEL GROOVE WELD

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

(1 PC. REQ’D. AS SHOWN)

1" x 8" "MILLED" W/3M INSULATION & ADJ. RAIL BRACES

- 0"

+ �"

- 0"

+ �"

- 0"

+ �"

- 0"

+ �"



V

X

C

B

PS - PS

Y

A

U

L

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011

UserName=> carlosa Date Plotted: 2:39:38 PM10/5/2011 Plot Driver=> S:\Plot Drivers\pdf.plt FileName=> s:\V8EngStds\2000\Turnouts\Maintenance Only Standards\ES2951-01.dgn

ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

22.

 

 

21.

 

20.

19.

18.

 

17.

 

16.

 

15.

 

 

 

14.

13.

 

12.

11.

10.

 

 

 

9.

 

 

8.

 

7.
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3.

 

 

 

 

2.

1.

NOTES:

FROG DATA

FROG NUMBER

FROG ANGLE

SWITCH DATA

SWITCH LENGTH

HEEL SPREAD

HEEL ANGLE

SWITCH ANGLE

RADIUS OF CENTER LINE - SWITCH

TANGENT LENGTH SWITCH

CENTRAL ANGLE OF CLOSURE CURVE-SWITCH

DEGREE OF CURVE - SWITCH

TURNOUT DATA

RADIUS OF CENTER LINE - TURNOUT

TANGENT LENGTH - TURNOUT

CENTRAL ANGLE OF CLOSURE CURVE - TURNOUT

DEGREE OF CURVE - TURNOUT                     

                    

          

          
          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

EQUIVALENT CURVE DATA

CURVE

RADIUS

DELTA

TANGENT (T)

LENGTH (L)

EXTERNAL

CROSSOVER DATA

LEAD

PC TO PS

PS TO PI

LENGTH OF TURNOUT

PS TO PT

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

32

31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

15

14

13

768.65

744.63

720.61

696.59

672.57

648.55

624.53

600.51

576.49

552.47

528.45

504.43

480.41

456.38

432.36

408.34

384.32

360.30

336.28

312.26

993.87

969.87

945.87

921.87

897.88

873.88

849.88

825.88

801.88

777.88

753.88

729.88

705.88

681.88

657.88

633.88

609.88

585.88

561.88

537.88

950.00

926.00

902.00

878.00

854.00

830.00

806.00

782.00

758.00

734.00

710.00

686.00

662.00

638.01

614.01

590.01

566.01

542.01

518.01

494.01

950.60

926.58

902.56

878.54

854.52

830.50

806.48

782.46

758.44

734.42

710.40

686.38

662.36

638.34

614.32

590.29

566.27

542.25

518.23

494.21

540.66

516.64

492.62

468.60

444.58

420.56

396.54

372.52

348.50

324.48

300.46

276.44

252.42

228.40

204.38

180.36

156.34

132.32

108.30

84.28

A B C X Y U V2L+X PS TO PS
2(PC-PS)

2L+X-

542.76

518.74

494.72

470.70

446.68

422.66

398.64

374.62

350.59

326.57

302.55

278.53

254.51

230.49

206.47

182.45

158.43

134.41

110.39

86.37

994.47

970.45

946.43

922.41

898.39

874.37

850.35

826.33

802.31

778.29

754.27

730.25

706.23

682.21

658.19

634.17

610.15

586.13

562.11

538.09

CROSSOVER DATA TABLE

PI TO �" PF

1°-11’-24"

1°-50’-27"

101.20’

4815.00’

 

 

1°-11’-22"

1°-50’-27"

77.36’

4817.35’

0°-08’-00"

0°-59’-02"

6�"

61’-8"

 

 

2°-23’-13"

24

767.98

743.98

719.98

695.98

671.98

647.98

623.99

599.99

575.99

551.99

527.99

503.99

479.99

455.99

431.99

407.99

383.99

359.99

335.99

311.99

540.00

516.00

492.00

468.00

444.00

420.00

396.00

372.00

348.00

324.00

300.00

276.00

252.00

228.01

204.01

180.01

156.01

132.01

108.01

84.01

203.92’

293.28’

113.99’

91.01’

21.94’

205.000’

 

 

1.18’

225.86’

112.95’

2.386’

5423.62’

1.0564’

          

                    

P
C

P
S

P
I

P
S

P
C

P
I

DRAWING INDEX

INSULATED GAGE PLATE DETAILS

SWITCH PLATE DETAILS

TURNOUT AND FROG PLATE DETAILS

EXTENSION PLATE AND DAP TIE DETAILS FOR M-23A SWITCH MACHINE

SWITCH ROD MISCELLANIOUS DETAILS

SWITCH ROD DETAILS

STRAIGHT SPLIT SWITCH POINT DETAILS

CURVED SPLIT SWITCH POINT DETAILS

GUARD RAIL DETAILS

GAGE PLATE DETAILS

FROG LAYOUT

CROSSOVER LAYOUT AND BILL OF MATERIALS LAYOUT

TURNOUT BILL OF MATERIALS

TURNOUT LAYOUT

TURNOUT AND CROSSOVER JOINTS 

TURNOUT AND CROSSOVER GENERAL NOTES AND DATA

P
T

CROSSOVER LAYOUT

ES2951-16

ES2951-15

ES2951-14 

ES2951-13 

ES2951-12 

ES2951-11 

ES2951-10 

ES2951-09 

ES2951-08 

ES2951-07 

ES2951-06 

ES2951-05 

ES2951-04 

ES2951-03 

ES2951-02 

ES2951-01 

HELPER THROW ROD ASSEMBLIES SHALL CONFORM TO ES2951-11.

SWITCH POINT ROLLER BEARINGS WILL BE MOUNTED ABOVE PLATE AND WILL NOT BE LOCATED BETWEEN SWITCH TIES.

SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION, SUBMITTED AS SHOP DRAWINGS PER NOTE 8 ABOVE.

SWITCH POINT ROLLER BEARINGS AND SWITCH PLATES WITH POINT ROLLER RISERS SHALL BE AS APPROVED BY THE

CUMULATIVE DIMENSION FROM THE POINT OF SWITCH (PS).

THE TOLERANCE FOR SPACING OF SWITCH TIES IS +/- �" RELATIVE TO ADJACENT TIES AND 1�" RELATIVE TO

SWITCH POINTS SHALL BE FABRICATED PER AREMA SPECIFICATION NO. 9-28-92 AND ES2951-09 & ES2951-10.

ALL E-CLIPS SHALL BE GALVANIZED.

RAIL TEMPERATURE.

UPON COMPLETION OF TURNOUT INSTALLATION, RUNNING RAIL MUST BE ADJUSTED TO SCRRA NEUTRAL

P-13 THRU P-37 ARE DESIGNED TO BE PERPENDICULAR TO THE MAIN LINE THRU RUN RAILS.

GAGE PLATES FOR SWITCH AND FROG, SWITCH HEEL PLATE (FOR BOTH R.H. AND L.H. TURNOUTS) AND PLATES

NO. ES2951-02.

FOR LOCATION OF INSULATED AND COMPROMISE JOINTS FOR NO. 24 TURNOUT AND CROSSOVER, SEE DRAWING

WITHOUT BASKET ADJUSTMENT.

AND SWITCH RODS NO. 2, 3, 4 AND 6 SHALL BE SIMILAR TO NO. 1 SWITCH ROD AND WILL BE FURNISHED

PER SCRRA SIGNALS DEPARTMENT. "SMJ" NO. 1, 5 & 7 SWITCH RODS PER ES2951-11 & ES2951-12

THE 61’-8" SWITCH POINT, PER ES2951-09 & ES2951-10 SHALL BE FURNISHED WITH "MF" FRONT ROD

MANUFACTURER SHALL BEVEL RAIL ENDS PER CURRENT AREMA PLAN NO. 1005.

SHALL BE SCREWED INTO WOOD (NOT DRIVEN).

PLATE HOLES SHALL BE 1" DIAMETER. PILOT HOLES IN TIES SHALL BE �" DIAMETER. SCREW SPIKES

SCREW SPIKES (�" X 6-2 TPI) SHALL CONFORM TO SCRRA ENGINEERING STANDARD ES2357.

TIE PLATES SHALL CONFORM TO SCRRA ENGINEERING STANDARD ES2454.

SUPPLIED. THE MATERIAL FOR A "CROSSOVER COMPLETE" IS IDENTIFIED ON SHEET ES2951-05.

FIELD WELDS, RUNNING RAIL, AND CLOSURE RAIL IDENTIFICATION ON SHEET ES2951-02 MUST ALSO BE

TO CONSTRUCT A COMPLETE TURNOUT, SWITCH TIES (PER LIST ON THIS SHEET) AND INSULATED JOINTS,

THE MATERIAL INCLUDED IN A "TURNOUT COMPLETE" IS EVERYTHING LISTED IN THE BILL OF MATERIALS.

OF THESE STANDARDS MUST CLEARLY SPECIFY SUCH PROPOSED CHANGES.

AND CONSTRUCTION FOR APPROVAL PRIOR TO FABRICATION OF TURNOUT. SHOP DRAWINGS THAT CHANGE DETAILS

MANUFACTURER SHALL SUBMIT TWO COPIES OF SHOP DRAWINGS TO THE SCRRA DIRECTOR OF ENGINEERING

OTHERWISE SPECIFIED.

GAGE PLATES WILL BE FURNISHED INSULATED. SWITCH RODS WILL BE FURNISHED INSULATED UNLESS

WHERE REQUIRED, ALL IDENTIFICATION SYMBOLS TO BE PLAINLY STAMPED.

AREMA "MANUAL AND PORTFOLIO" UNLESS OTHERWISE SPECIFIED.

MATERIALS AND WORKMANSHIP, ALSO ANY CONSTRUCTION DETAILS NOT SHOWN, SHALL BE PER CURRENT

REQUIREMENTS OF THE SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION.

ALL MATERIALS REQUIRED FOR HAND OR MACHINE OPERATED SWITCH OPERATION WILL BE FURNISHED PER

PER ES2504 UNLESS OTHERWISE SPECIFIED.

ALL INSULATED JOINTS ARE TO BE ADHESIVE BONDED PREFABRICATED MITRE CUT INSULATED JOINTS

AREA BETWEEN TIES, A MINIMUM DISTANCE OF 4" FROM EDGE OF NEAREST TIE PLATE.

JOINTS DOES NOT EXCEED 4’-6". SUSPENDED INSULATED JOINTS MUST BE LOCATED IN A CRIB

SO AS TO PROVIDE A SUITABLE SUSPENDED JOINT, PROVIDED THE STAGGER OF INSULATED

IT WILL BE SATISFACTORY TO RELOCATE THE INSULATED JOINT IN THE FIELD UP TO 12"

LOCATION OF INSULATED JOINTS IS DETERMINED BY DRAWING NUMBER ES2951-02.

TURNOUT TO BE FABRICATED FROM 136 LB. HEAD HARDENED RAIL, FROM POINT END TO LAST LONG SWITCH TIE.

-
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NOTES:

X  = INSULATED JOINT

FW = FIELD WELDED JOINT

FW

FW

FW
FW

FW

FW
FW

FW

FW

FW

FW

FW

FW

FW

61’-8" POINT RAILS

(78’-0")

6�" HEEL SPREAD

(12’-9")

(7’-3")

55’-0"

38’-4"

40’-6"

72’-11�"

+
-

(78’-0") FW
(12’-9")

5’-6"

39’-6"

(80’-0")
(80’-0")

56’-3"

80’-0"

TURNOUT

�" POINT OF FROG

CENTERLINE OF 26’-0" GUARD RAIL

FW

FW

CROSSOVER

MITRE CUT INSULATED RAIL JOINT ASSEMBLY

20’-0" LONG ADHESIVE BONDED PREFABRICATED

DETAIL "A"

SCALE: 1�" = 1’-0"

SEE NOTE 4 (b)

FW

FW
61’-8" POINT RAILS

78’-0"

TRACK L

(78’-0")

FW

FW

FW

FW

38’-4"

40’-6"

55’-0"

FW

FW

80’-0"

39’-6"

FW

FW 56’-3"

72’-11�"

X  = INSULATED JOINT

FW = FIELD WELDED JOINT

+-

{  2’-6"}
+-

57’-0"

FW

57’-0"

80’-0" 78’-3�"

FW

FW

FW

78’-3�"

FW

FW

FW

FW
FW

FW

80’-0"

FW 57’-0"

57’-0"

FW

CENTERLINE OF 26’-0" GUARD RAIL

80’-0"

FW 56’-3"

72’-11�"
FW

80’-0"

FW

FW39’-6"

FW
38’-4"

FW
40’-6"

80’-0"

FW

FW

FW

FW

FW

FW

78’-0"

78’-0"

61’-8" POINT RAILS

+-

55’-0" MAX.

{10’-0" MAX.}{10’-0" MAX.}

55’-0" MAX.

55’-0" MAX.

{10’-0" MAX.}

SCALE: NONE

WELDING IN THE FIELD. (SCALE: NONE)

(SEE NOTE 6) BOTH ENDS SHALL BE LEFT BLANK FOR

(SCALE: NONE)

15’-0" TRACK CENTERS

10.

 

 

 

9.

 

 

 

8.

7.

 

 

 

6.

5.

 

 

 

 

4.

 

 

3.

 

 

 

 

 

 

 

 

 

 

2.

 

 

 

1.

55’-0"

INSULATED JOINTS SHALL HAVE 45° MITRE CUT RAIL ENDS.

ON LAYOUT. THESE RAILS OR THEIR ADJACENT CONNECTING RAILS MUST BE TRIMMED IN THE FIELD TO FIT.

INSULATED JOINT ASSEMBLIES AND STOCK RAILS ARE FURNISHED LONGER THATN SHOWN IN PARENTHESIS

CLEARANCE FROM TIE OR TIE PLATE THE JOINT MAY BE MOVED WITHIN TOLERANCE LIMITS. BONDED

WHEN INSULATED JOINTS WITH TOLERANCES AND FIELD WELDED JOINTS FALL SHORT OF MINIMUM

WITHIN TOLERANCES SHOWN IN BRACKETS {0’-0"}.

ARE EXACT. RAILS FURNISHED FOR THESE LOCATIONS ARE LARGER AND MUST BE FIELD ADJUSTED (CUT)

MINIMUM BETWEEN NEAREST TIE AND WELDED JOINT. DIMENSIONS SHOWN IN PARENTHESIS (0’-0")

FIELD WELDED JOINTS DESIGNATED "FW" SHOULD BE IN CRIB AREA BETWEEN TWO TIES LOCATED 4"

INSULATED JOINT MUST BE INSTALLED TO BE CENTERED BETWEEN TWO (2) TIES.

NEAREST TIE TO EDGE OF INSULATED JOINT.

PROPERLY SUSPENDED IN CRIB AREA BETWEEN TWO TIES LOCATED 4" MINIMUM FROM EDGE OF

TOLERANCES, OR IF TOLERANCES ARE PERMISSABLE, WITH (+ OR -). ALL INSULATED JOINTS ARE TO BE

LOCATIONS OF INSULATED JOINTS ARE SHOWN ON TURNOUT AND CROSSOVER DIAGRAMS WITHOUT

ALL RAIL FURNISHED FOR TURNOUT AND CROSSOVER SHALL BE "HIGH STRENGTH" EXCEPT GUARD RAILS.

DETAIL "A", IF SO REQUIRED.

(B.) ALL OTHER RAILS 39’-0" OR SHORTER AS SPECIFIED ON THE DRAWING, WITH BOTH ENDS DRILLED PER

BOTH ENDS LEFT BLANK FOR WELDING IN THE FIELD.

(A.) RAILS LONGER THAN 39’-0" SHALL BE CONTINUOUS WELDED RAIL (CWR), TO BE FURNISHED WITH

FURNISH ALL RAIL SHOWN IN SOLID LINES ON THIS DRAWING:

CORRECT GAPS FOR FIELD WELDS.

NEEDED TO MAKE FIELD WELDS. IN THE FIELD IT WILL BE NECESSARY TO CUT RAILS ENDS TO PROVIDE

IN ADDITION TO NOTE 1, NO ALLOWANCE HAS BEEN MADE IN THE RAIL LENGTHS TO PROVIDE GAPS

SHALL BE REPLACED WITH 10’-0" OF THE HEAVIER RAIL AND 68’-3�" OF THE LIGHTER RAIL.

16’-6" OF THE HEAVIER RAIL AND 63’-6" OF THE LIGHTER RAIL. AT LOCATION B THE 78’-3�" RAIL

CROSSOVER ON 15’-0" TRACK CENTERS: AT LOCATION A THE 80’-0" RAIL SHALL BE REPLACED WITH

THAN TRACK L.

THE CROSSOVER TRACK ARE BASED ON ASSUMPTION THAT TRACK H IS LAID WITH THE HEAVIER RAIL

THE DESCRIPTIONS OF THE CHANGES IN RAIL LAYOUT WHEN COMPROMISE JOINTS ARE REQUIRED IN

SHALL BE CHANGED TO LOCATE COMPROMISE JOINTS AS DESCRIBED BELOW:

JOINTS IN THE CROSSOVER TRACK SHALL ALWAYS BE OF THE HEAVIER RAIL SECTION AND THE RAIL LAYOUT

BE USED IN A TEMPORARY CONDITION.) WHEN COMPROMISE WELDS ARE REQUIRED,  THE INSULATED

JOINTS ARE REQUIRED BETWEEN THE FROGS IN THE CROSSOVER TRACK. (COMPROMISE JOINTS CAN

RAIL LAYOUT SHOWN FOR CROSSOVERS IS TO BE USED IN ALL CASES, EXCEPT WHERE COMPROMISE

END POSTS IN COMPUTING LENGTHS OF RAILS SHOWN.

POST IN INSULATED JOINTS, NO ALLOWANCE HAS BEEN MADE FOR EXPANSION GAPS AND FIBRE

IS GREATER THAN THE NORMAL EXPANSION GAPS AT RAIL JOINTS AND THICKNESS OF FIBRE END

SINCE THE PERMISSIBLE VARIATION IN STANDARD LENGTHS OF RAILS, FROGS AND SWITCH POINTS

-
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5’-6" 8’-10�" 13’-2�" 16’-1"

SWITCH GAGE PLATES - 1" x 8" MILLED PLATES - 1" x 8" MILLED RAIL SEAT PLATES - �" x 8" FLAT

HELPER THROW ROD AND SWITCH ROLLERS

8’-2�"3’-4" 3’-4" 6’-6" 6’-6�" 6’-6"17"

SWITCH POINT 61’-8"

4’-11"

7 @ 19�" 29 @ 19�" 5 @ 21"22 @ 20"16 @ 20"

2
1
�

"

1" x 8" MILLED RAIL �" x 8" FLAT �" x 8" FLAT �" x 8" FLAT �" x 8" FLAT 1" x 8" MILLED RAIL �" x 8" FLAT

12"

26’-3"15’-9"

3 @ 20"16 @ 21"16 @ 21"3 @ 20"30 @ 19�"3 @ 20�"2 @ 19�"

STANDARD ROLLED STEEL PLATES PER DRAWING ES2454-01

STANDARD ROLLED STEEL PLATES PER DRAWING ES2454-01

THRU-RUN GAGE

TO BE CENTERED ON

ALL 15’-0" SWITCH TIES

THROW = 4�"

SEE SHEET 7

FOR DAP TIE DETAILS

STOCK RAIL

R.H. CURVED 78’-0"

LEAD RAIL

40’-6" R.H. CURVED

LEAD RAIL

39’-6" R.H. CURVED

JOINT

INSULATED

CLOSURE RAIL

55’-0" STRAIGHT

CLOSURE RAIL

56’-3" STRAIGHT

CLOSURE RAIL

72’-11�" R.H. CURVED

INSULATED JOINT

CLOSURE RAIL

38’-4" R.H. CURVED

LEAD RAIL

80’-0" STRAIGHT

SWITCH RAIL

R.H. STRAIGHT 78’-0"

STOCK RAIL

L.H. STRAIGHT 78’-0"

STOCK RAIL

L.H. CURVED 78’-0"

THERMAL STRESS BLOCK

SWITCH GAGE PLATES

LEAD RAIL

80’-0" STRAIGHT

CURVED LEAD RAIL

80’-0" R.H. PART

LEAD RAIL

57’-0" STRAIGHT
LEAD RAIL

57’-0" STRAIGHT

CONNECTING RAIL

78’-3�" STRAIGHT

CONNECTING RAIL

78’-3�" STRAIGHT
WELDED HEEL JOINTS

WELDED TOE JOINTS

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011

UserName=> carlosa Date Plotted: 2:39:39 PM10/5/2011 Plot Driver=> S:\Plot Drivers\pdf.plt FileName=> s:\V8EngStds\2000\Turnouts\Maintenance Only Standards\ES2951-03.dgn

ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

F
-

1
4

F
-

1
3

F
-

1
2

F
-

1
1

F
-

1
0

F
-

9

F
-

8

F
-

1
7 F
-

2
1

F
-

2
0

F
-

1
9

F
-

1
8

F
-

1
6

F
-

1
5

F
-

2
8

F
-

2
7

F
-

2
5

F
-

2
4

F
-

2
3

F
-

2
2 F
-

3
4

F
-

3
3

F
-

3
2

F
-

3
1

F
-

2
9

F
-

3
5

F
-

3
9

F
-

3
8

F
-

3
7

F
-

3
6

F
-

4
0 3
’
-

6
�

"
 

F
-
1

F
-
2

F
-
3

F
-
4

F
-
5

F
-
6

F
-
7

(
T

Y
P
.)

(MODIFIED FOR "PANDROL" CLIPS)

S
-
8

P

S
-
8

P

R
B

P
-
1

S
-
8

P

S
-
5

P

S
-
8

P

S
-
8

P

S
-
5

P

S
-
8

P

S
-
8

P

R
B

P
-
2

S
-
8

P

S
-
5

P

S
-
8

P

S
-
8

P

S
-
5

P

S
-
8

P

S
-
8

P

S
-
5

P

S
-
8

P

R
B

P
-
3

S
-
8

P

S
-
8

P

S
-
5

P

S
-
8

P

S
-
8

P

S
-
5

P

S
-
8

P

S
-
8

P

S
-
5

P

S
-
8

P

S
-
1
1
P

S
-
7

P

S
-
1
2

P

S
-
9

P

H
-
5

P

P
-
1
3

P
-
1
4

P
-
1
5

P
-
1
6

P
-
1
7

P
-
1
8

P
-
1
9

P
-
2

0

P
-
2

1

P
-
2

2

P
-
2

3

P
-
2

4

P
-
2

5

P
-
2

6

P
-
2

7

P
-
2

8

P
-
2

9

P
-
3

0

P
-
3

1

P
-
3

2

P
-
3

3

P
-
3

4

P
-
3

5

P
-
3

6

P
-
3

7

P
-
P

P
-
P

G
P
-
0
-
P

G
P
-
1
-

R

G
P
-
2
-

R

G
P
-
3
-

R

S
-
8

P

S
-
8

P

R
B

P
-
1

S
-
8

P

S
-
5

P

S
-
8

P

S
-
8

P

S
-
5

P

S
-
8

P

S
-
8

P

R
B

P
-
2

S
-
8

P

S
-
5

P

S
-
8

P

S
-
8

P

S
-
5

P

S
-
8

P

S
-
8

P

S
-
5

P

S
-
8

P

ROD #4 ROD #5

ROD #3

ROD #6 ROD #7

ROD #2

ROD #1

TO BE FURNISHED AND INSTALLED (SEE NOTE 22)

ROD SPACING

4�" 22" 19" 23"18�" 19" 22" 19"18" 2 @ 19�" 20"

205’-0" LEAD

1
4
’-

0
"

1
4
’-

0
"

1
5
’-

0
"

1
5
’-

0
"

1
5
’-

0
"

1
1
’-

0
"

1
5
’-

0
"

1
5
’-

0
"

1
5
’-

0
"

1
5
’-

0
"

1
5
’-

0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

9
’-

0
"

(9) 9’-0" LG. TIES (42) 10’-0" LG. TIES (19) 11’-0" LG. TIES

R
B

P
-
3

S
-
8

P

S
-
8

P

S
-
8

P

S
-
8

P

S
-
8

P

S
-
8

P

S
-
5

P

S
-
5

P

S
-
5

P

S
-
8

P

S
-
1
1
P

S
-
1
2

P

S
-
7

P

S
-
9

P

�
"
 

R
IS

E
R

�
"
 

R
IS

E
R

�
"
 

R
IS

E
R

�
"
 

R
IS

E
R

0
"
 

R
IS

E
R

H
-
5

P

P
-
1
3

P
-
1
4

P
-
1
5

P
-
1
6

P
-
1
7

P
-
1
8

P
-
1
9

P
-
2
0

P
-
2
1

P
-
2
2

P
-
2
3

P
-
2
4

P
-
2
5

P
-
2
6

P
-
2
7

P
-
2
8

P
-
2
9

P
-
3
0

P
-
3
1

P
-
3
2

P
-
3
3

P
-
3
4

P
-
3
5

P
-
3
6

P
-
3
7

E
-
3

7
1
0

E
-
3

7
1
0

E
-
3

7
0
9

E
-
3

7
0
9

E
-
3

7
0
8

E
-
3

7
0
8

E
-
3

7
0
7

E
-
3

7
0
7

E
-
3

7
0
7

E
-
3

7
0
6

(
T

Y
P
.) SEAT W/ PANDROLS SEAT W/ PANDROLS PANDROLIZED PLATES

THEO. PT. OF FROG

17 @ 20�"

205’-0" LEAD

20"20�"20"

(16) 12’-0" LG. TIES (4) 13’-0" LG. TIES (10) 13’-0" LG. TIES (13) 14’-0" LG. TIES (17) 15’-0" LG. TIES (14) 16’-0" LG. TIES (13) 17’-0" LG. TIES STD. CROSS TIES (CONC. OR WOOD)

F
G

P
-
1

F
G

P
-
2

F
G

P
-
3

F
G

P
-
4

F
G

P
-
5

 
E
-
3
7

0
8

 
E
-
3
7

0
7

 
E
-
3
7

0
6

 
E
-
3
7

0
7

 
E
-
3
7

0
8

NOTE:

NOTE:

M
A

T
C

H
 

L
IN

E

M
A

T
C

H
 

L
IN

E

#24 RIGHT HAND TURNOUT

(LEFT HAND TURNOUT OPPOSITE HAND)

#24 RIGHT HAND TURNOUT (CONT.)

2. SEE SHEET 2951-05 FOR CROSSOVER AND CROSSOVER DATA.

1. SEE COVER SHEET FOR NOTES, BILL OF MATERIAL AND TURNOUT DATA.
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LAYOUT

NO. 24, 136 LB. R.H. RBM FROG TURNOUT 

RISERS BY MANUFACTURER (SEE NOTE 21)

ROLLER BEARING & SLIDE PLATES WITH

POINT OF SWITCH

HEEL SPD = 6�"

HEEL OF SWITCH

PP WILL NOT BE INSTALLED

SWITCH POINT, HEAD BLOCK TIE GAGE PLATE

IF CONCRETE TIES ARE INSTALLED AHEAD OF

(MODIFIED FOR "PANDROL" CLIPS)

1" x 8" MILLED

PLATES

PANDROLIZED

PLATES

PANDROLIZED

PLATES

PANDROLIZED

PLATES

PANDROLIZED

ADJUSTABLE GUARD RAIL

4�" TO C.L. OF 26’-0"

�" PT. OF FROG

5�" FROM C.L. TIE TO

HEEL OF FROGTOE OF FROG

�" POINT OF FROG

RAIL PLATES TO BE WELDED ON IN FIELD PLATES FGP-1, 2 & 3

INSULATED FROG GAGE PLATES WITH FROG PLATES AND GUARD
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7" x 9"14

159

TOTAL

13

25

14

13

7" x 9"

7" x 9"

7" x 9"

7" x 9"

20

16

42

7" x 9"

7" x 9"

7" x 9"

955.5013’-0"

10192.00

TOTAL

1160.25

1968.75

1176.0016’-0"

17’-0"

15’-0"

14’-0"

1155.0011’-0"

12’-0"

10’-0" 1680.00

1008.00

2 10" x 9" 147.00

PIECES SIZE LENGTH
FEET

BOARD

DAP TIES

14’-0"

955.50

CRANK PLATE, STAGE 1

CRANK PLATE, STAGE 2

CRANK PLATE, STAGE 3

CRANK STAND

CRANK, 3 ARM, STAGE 1

CRANK, 3 ARM, STAGE 2

CRANK,3 ARM, STAGE 3

ADJUSTABLE LINK

CRANK STAND PIN

SOLID JAW

SCREW JAW ROD

ASSY - SWITCH POINT ADJUSTER

CONE NUT, SWITCH POINT ADJUSTER

CLEVIS

ROLLER, PIPE CARRIER

STAND, PIPE CARRIER

JAW PIN

RETAINER, BOLT

PIPE COUPLER

PIN, PIPE CARRIER ROLLER

LOCK WASHER,  1�" HEAVY

RIVET, �" x 1�", ROUND, STEEL

PIPE - SCHEDULE 80 x 148�" LG

PIPE - SCHEDULE 80 x 212�" LG

�"  x 5" LG LAG BOLT

�"  x 4" LG LAG BOLT

NUT,  1�" - 7, HEAVY HEX, JAMB

COTTER PIN, �"  x 1�"  LG

COTTER PIN, �"  x  1�" 

BOLT, �" - 10 X 3" LG, HVY HEX

FLAT WASHER, �" , USS

LOCK WASHER, �" , HVY

NUT,�" - 10, HEAVY SQUARE

NUT,�" - 10, HEAVY HEX

SCREW JAW, 1�" - 7" x 6�"  LG

STUD,�"x14" W/3 - �" - 10 THREAD BOTH ENDS

ROD OPERATING - No. 7 HELPER

ROD OPERATING - No. 5 HELPER

BILL OF MATERIAL FOR HELPER ASSEMBLY

QTY. DESCRIPTION

JAW PIN

1

1

1

3

1

1

1

1

3

4

11

4

4

1

2

2

8

4

4

8

16

8

8

8

2

1

1

6

6

12

6

12

12

8

6

9

1

4

11

QTY. DESCRIPTION

GAGE PLATE No. P-P

SLIDE PLATE S-8P

BRACE SLIDE PLATE S-5P

BRACE SLIDE PLATE S-7P

R.H. & L.H.  SAMSON STOCK RAILS

GAGE PLATE No. GP-0-P

No.24 RAILBOUND MANGANESE FROG ~ 42’-0" LONG

SLIDE PLATE S-9P

SLIDE PLATE S-11P

SLIDE PLATE S-12P

GAGE PLATE No. GP-1-R OR GP-1-L

GAGE PLATE No. GP-2-R OR GP-2-L

GAGE PLATE No. GP-3-R OR GP-3-L

HEEL PLATE HP-5 & TURNOUT PLATES P-13 THRU P-37

FROG PLATES No. F-1 THRU F-40

D.I. RAIL HOLD DOWN CLIP - E-3706

D.I. RAIL HOLD DOWN CLIP - E-3707

D.I. RAIL HOLD DOWN CLIP - E-3708

FROG GAGE PLATES FGP-1 THRU FGP-5

RACOR SWITCH POINT ROLLER ASSEMBLIES

ROLLER BEARING BRACE PLATES RBP-1, RBP-2, & RBP-3

D.I. RAIL HOLD DOWN CLIP - E-3709

D.I. RAIL HOLD DOWN CLIP - E-3710

THERMAL STRESS BLOCK ASSEMBLY

R.H. & L.H. CURVED STOCK RAILS - 78’-0"

STRAIGHT LEAD RAILS - 80’-0"

R.H. PART CURVED RAIL - 80’-0"

STRAIGHT CLOSURE RAIL - 55’-0"

STRAIGHT CLOSURE RAIL - 56’-3"

CURVED LEAD RAILS - 39’-6" & 40’-6"

R.H. CURVED COLSURE RAIL - 38’-4" & 72’-11�"

26’-0" U-69 ADJUSTABLE GUARD RAIL W/ PLATES

BOLTLESS ADJUSTABLE BRACE ASSEMBLIES

61’-8" EXTENDED FIELD WELDED TYPE SWITCH POINTS (78’-0" RAIL)

EPOXY BONDED PREFABRICATED MITRE CUT INSULATED JOINT 20’-0"

"PANDROL", OR EQUAL,  CLIP TYPE E-2055

"PANDROL", OR EQUAL, CLIP TYPE E-2063 (USE AT INSUL. JTS.)

"PANDROL", OR EQUAL, SHOULDER PR-2172-1 (USE ON FGP-4 & FGP-5)

"PANDROL", OR EQUAL, SCREW SPIKES, �" D. X 6" LONG

"PANDROL", OR EQUAL, STANDARD TIE PLATES

HELPER ROD ASSEMBLY

No. 1 SMJ TYPE SWITCH ROD

SWITCH RODS No.2 THRU 7 - SMJ TYPE

BILL OF MATERIAL FOR LATERAL TURNOUT

2 EACH

2 EACH

2 EACH

2 EACH

16 EACH

2 EACH

2 EACH

2 EACH

40 EACH

1 EACH

1 EACH

1 EACH

1 EACH

2 EACH

1 EACH

1 EACH

1 EACH

2 EACH

1 EACH

374 PCS

1496 PCS

16 PCS

8 PCS

748 PCS

32 PCS.

4 EACH

4 EACH

6 EACH

8 EACH

3 EACH

12 PCS

1 EACH

1 EACH

1 EACH

1 EACH

1 EACH

2 EACH

1 EACH

1 PAIR

2 EACH

1 EACH

1 EACH

1 EACH

FOR TURNOUT

BILL OF SWITCH TIES

-
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16 AT 21" 3 AT 20"

26’-3" 15’-9"

20"20"

THEO. PT. OF FROG
12"

CROSSOVER SYMMETRICAL ABOUT C/L

STR. LEAD RAIL

57’-0"

STR. LEAD RAIL

57’-0"

STR. LEAD RAIL

57’-0"

F
-
4

0

F
-
4
0

270’-11 �" (TO PT. OF SWITCH) 270’-11 �" (TO PT. OF SWITCH)

20�" 30 AT 19�"

�" PT. OF FROG�" PT. OF FROG

�" PT. OF FROG

5�" FROM C.L. TIE TO

�" PT. OF FROG

5�" FROM C.L. TIE TO

2
1
�

"
 
T

Y
P
.

CONNECTING RAIL

78’-3�" STR

3
’-

6
�

"
 

3
’-

6
�

"
 

CONNECTING RAIL

78’-3�" STR

PLATES FGP-1, -2 & -3

PLATES IN THE FIELD (TYPICAL)

FROG TIE PLATES TO THE FROG GAGE

CUSTOMER TO WELD GUARD RAIL PLATES AND

131’-10 �" ( �" PT. OF FROG TO �" PT. OF FROG)

F
G

P
-
1

F
G

P
-
2

F
G

P
-
3

F
G

P
-
4

F
G

P
-
5

F
G

P
-
5

F
G

P
-
4

F
G

P
-
3

F
G

P
-
2

F
G

P
-
1

7" x 9"

TOTAL

52

26

7" x 9"

7" x 9"

84

7" x 9"

7" x 9"

7" x 9"

13’-0"

22942.50

TOTAL

4095.00

14’-0"

11’-0"

12’-0"

10’-0" 4410.00

1911.00

FOR CROSSOVER
BILL OF SWITCH TIES

76 7" x 9" 9’-0" 3591.00

NOTES:

STR. LEAD RAIL

57’-0"

GAGE PLATE No. P-P

SLIDE PLATE S-8P

BRACE SLIDE PLATE S-5P

BRACE SLIDE PLATE S-7P

2 PAIR

2 EACH

2 EACH

4 EACH

2 EACH

4 EACH

4 EACH

R.H. & L.H.  SAMSON STOCK RAILS

4 EACH

4 EACH

2 EACH

2 EACH

2 EACH

GAGE PLATE No. GP-0-P

80 EACH

4 EACH

2 EACH

SLIDE PLATE S-9P

SLIDE PLATE S-11P

SLIDE PLATE S-12P

GAGE PLATE No. GP-1-R OR GP-1-L

GAGE PLATE No. GP-2-R OR GP-2-L

GAGE PLATE No. GP-3-R OR GP-3-L

HEEL PLATE HP-5 & TURNOUT PLATES P-13 THRU P-37

4 EACH

32 EACH

ROLLER BEARING BRACE PLATES RBP-1, RBP-2, & RBP-3

DESCRIPTION

PORTEC "POLY" TRANSIT INSULATED JOINT KITS (PART #400205503)

3610 PCS.

4 EACH THERMAL STRESS BLOCK ASSEMBLY

600 PCS.

QTY.

BILL OF MATERIAL FOR CROSSOVER

2 EACH

64 PCS.

4 EACH

2 EACH

No.24 RAILBOUND MANGANESE FROG ~ 42’-0" LONG

2 EACH FROG PLATES No. F-1 THRU F-40

D.I. RAIL HOLD DOWN CLIP - E-3706

D.I. RAIL HOLD DOWN CLIP - E-3707

D.I. RAIL HOLD DOWN CLIP - E-3708

2 EACH

FROG GAGE PLATES FGP-1 THRU FGP-5

12 PCS. RACOR SWITCH POINT ROLLER ASSEMBLIES

2100 PCS.

D.I. RAIL HOLD DOWN CLIP - E-37092 EACH

D.I. RAIL HOLD DOWN CLIP - E-37102 EACH

DESCRIPTION

2 EACH

2 EACH

4 EACH

QTY.

5 EACH

4 EACH

BILL OF MATERIAL FOR CROSSOVER

2 EACH

4 EACH

2 EACH

2 EACH L.H. & R.H. CURVED STOCK RAILS - 78’-0"

L.H. & R.H. STRAIGHT STOCK RAILS - 78’-0"

STRAIGHT LEAD RAILS - 80’-0"

2 EACH

STRAIGHT CLOSURE RAILS - 55’-0" & 56’-3"

R.H. PART CURVED RAIL - 80’-0"

2 EACH

STRAIGHT LEAD RAILS - 57’-0"

STRAIGHT CONNECTING RAILS - 78’-3�"

24 PCS.

16 PCS.

PLATES FGP-1, -2 & -3

THE FIELD (TYPICAL)

FROG GAGE PLATES IN

FROG TIE PLATES TO THE

GUARD RAIL PLATES AND

INSTALLER TO WELD

(14) 9’-0" LG. TIES

(14) 9’-0" LG. TIES

R.H. CURVED LEAD RAILS - 39’-6" & 40’-6"

R.H. CURVED CLOSURE RAILS - 38’-4" & 72’-11�"

1 CRANK PLATE, STAGE 1

1 CRANK PLATE, STAGE 2

1 CRANK PLATE, STAGE 3

3 CRANK STAND

1 CRANK, 3 ARM, STAGE 1

CRANK, 3 ARM, STAGE 21

CRANK,3 ARM, STAGE 31

1 ADJUSTABLE LINK

CRANK STAND PIN

SOLID JAW

SCREW JAW ROD

4

4

2

2

8

8

ASSY - SWITCH POINT ADJUSTER

8

1

4 CONE NUT, SWITCH POINT ADJUSTER

3

16

4

8

4

1 CLEVIS

8 ROLLER, PIPE CARRIER

STAND, PIPE CARRIER

11

2

JAW PIN

1

RETAINER, BOLT6

12

6

12

12

6

6

PIPE COUPLER

8 PIN, PIPE CARRIER ROLLER

4

11

JAW PIN1

9

QTY. DESCRIPTION

(TWO REQUIRED)
BILL OF MATERIAL FOR HELPER ASSEMBLY

4 10" x 9" DAP TIES

14’-0"
294.00

SWITCH RODS No. 2, 3, 4 & 6 SMJ TYPE

4.

 

 

 

 

 

3.

2.

1.

26’-0" U-69 ADJUSTABLE GUARD RAIL W/ PLATES

BOLTLESS ADJUSTABLE BRACE ASSEMBLIES

ADJUSTABLE GUARD RAIL

4�" TO C.L. OF 26’-0"

ADJUSTABLE GUARD RAIL

4�" TO C.L. OF 26’-0"

No. 1,5 & 7 SMJ TYPE SWITCH ROD

2 SETS

61’-8" EXTENDED FIELD WELDED TYPE SWITCH POINTS (78’-0" RAIL)

EPOXY BONDED PREFABRICATED MITRE CUT INSULATED JOINTS 20’-0"

No. 24 CROSSOVER

541’-10�" (PT. OF SWITCH TO PT. OF SWITCH)

BOLT, �" - 10 X 3" LG, HVY HEX

NUT, �" - 10, HEAVY SQUARE

ROD OPERATING - No. 5 HELPER

ROD OPERATING - No. 7 HELPER

STUD, �X 14 W 3" �- 10 THREAD BOTH ENDS

NUT, �" - 10, HEAVY HEX

LOCK WASHER, �", HVY

FLAT WASHER, �", USS

COTTER PIN, �" x 1�

COTTER PIN, �"  x 1�LG

�" x 5" LG LAG BOLT

�"  x 4" LG LAG BOLT

RIVET, �" x 1�", ROUND, STEEL

LOCK WASHER,  1�" HEAVY

NUT,  1�" - 7, HEAVY HEX, JAMB

PIPE - SCHEDULE 80 x 148�" LG

PIPE - SCHEDULE 80 x 212�" LG

SCREW JAW, 1�" - 7 x 6�LG

30 AT 19�"

6 EACH

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

2
4
’-

0
"

38

32

28

2194.50

2016.00

1911.00

7" x 9"20 24’-0" 2520.00

360

"PANDROL", OR EQUAL, SCREW SPIKES, �" D. X 6" LONG

"PANDROL", OR EQUAL, STANDARD TIE PLATES

"PANDROL", OR EQUAL, CLIP TYPE E-2055

"PANDROL", OR EQUAL, CLIP TYPE E-2063 (USE AT INSUL. JTS.)

"PANDROL", OR EQUAL, SHOULDER PR-2172-1 (USE ON FGP-4 & FGP-5)

PIECES SIZE LENGTH
FEET

BOARD

14’-10"

(17) 14’-10" LG. TIES

BRINELL 352 MINIMUM.

MANGANESE CASTINGS TO BE EXPLOSION HARDENED

PREBORE TIES �" X 5�" DEEP.

CROSSOVER TO BE PRE-PLATED ON TIES.

DIMENSIONS THAT FOLLOW THESE EXAMPLES.

DRAWINGS DETAILING RAIL AND TIE LAYOUT AND

CENTER SPACING, MANUFACTURER TO FURNISH SHOP

TURNOUTS PER DRAWING 2951-03. FOR OTHER TRACK

FOR 16’-0" OR GREATER TRACK CENTERS, USE TWO

CROSSOVER FOR 15’-0" TRACK CENTERS IS SHOWN.

SEE DRAWING 2951-03 FOR NO. 24 TURNOUT.

FOR NOTES SEE DRAWING 2951-01

-
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NOTES:

6"

UNDER FROG TO INSURE PROPER LOCATION OF PANDROL SHOULDERS.

1�" DIA.

3
�

"

9�"

TO BE USED.

IF NO TEMPORARY BOLTED JOINTS ARE

NOTE: RAIL END DRILLING CAN BE ELIMINATED

6’-0" 5’-3"

19"

12"

13’-0"

13’-3"

13’-3"

3"

7
"

A-3-H

A-3-N

A-3-N

A-3-H

PLANE 3’-0"

BEVEL 25° BEV. 45°

2’-4" 2’-6"
2’-9"

2’-11" 2’-11" 2’-10" 2’-11"
2’-4" 2’-5"

9
"

TIE SPACING ~ TIES ARE PERPENDICULAR TO MAIN LINE OF FROG

5’-3"

F-12

2’-5"

PLATES TO BE PERPENDICULAR TO CENTERLINE OF FROG

2’-10"

WITH PANDROLIZED PLATES

NO. 24 RAILBOUND MANGANESE STEEL FROG
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42’-0" (N.T.S.)
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TO BE FIELD WELDED

TOE AND HEEL JOINTS
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RAIL END DRILLING

NOTES: CONT.

PLATES F-12, F-17 AND F-22 ARE TO BE LAYED OUT AND MARKED OFF FROM

11.

10.

9.

8.

 

7.

 

6.

5.

 

 

4.

 

 

 

3.

2.

1.

18.

 

17.

 

 

 

16.

 

 

 

 

 

15.

 

 

 

 

14.

 

13.

 

12.

LENGTH OF CASTING.

HEAD FOR THE ENTIRE

TO FIT SLOPE OF RAIL

MANG. MUST BE GROUND

NOTE:

�" DOWN.

OR BEVEL�" BACK,

MUST HAVE �" RADIUS

CASTING / RAIL FIT

DETAIL OF FROG

SCALE: NONE

30’-6�"

30’-6�"

RAIL ENDS TO BE CUT AT 45 DEGREE ANGLE AT JOINT WITH FROG CASTING.

STATE WEIGHT OF RAIL, FROG NO., MANUFACTURER AND YEAR MANUFACTURED.

IDENTIFICATION TAG WITH RAISED METAL CHARACTERS TO BE APPLIED WHICH WILL

FROG IS SECURED IN THE PROPER LOCATION ON THE TIE WITH PROPER ALIGNMENT.

THE PLATE.  PLATES ARE TO BE WELDED ONLY AFTER THE GAGE PLATE AND THE 

IN THE FIELD WITH A 3 PASS  1/2 + FILLET WELD CONTINUOUS ON BOTH ENDS OF

GUARD RAIL PLATES ARE TO BE INSTALLED AND WELDED TO THE FROG GAGE PLATES

WITH THE FROG IN PLACE AT PROPER ALIGNMENT.

AFTER THE GAGE PLATES ARE SECURED IN THE PROPER LOCATION ON THE TIE

THE FIELD WITH A 3 PASS  1/2 + FILLET WELD.  PLATES WILL BE WELDED ONLY

INSURE PROPER FIT.  FROG PLATES WILL BE WELDED TO THE GAGE PLATES IN

OF ADJUSTABLE CLAMPS ON FROG GAGE PLATES FGP-1, FGP-2, AND FGP-3 TO

MANUFACTURER OF FROG PLATES SHALL USE COMPLETED FROG TO VERIFY LOCATION

AS CALLED FOR.

BASE OF RAIL SEAT MUST BE MACHINED OUT TO PROVIDE A CLEAR RAIL SEAT DIMENSION

ANY WELD PROJECTING BEYOND THE VERTICAL FACE OF THE SHOULDER IN THE AREA OF THE

MINIMUM 2 PASS  3/8 " + FILLET WELD ALONG THE BEVELED GROOVES OF THE SHOULDER.

THE PRESSED STEEL SHOULDER MUST BE CAREFULLY WELDED TO ALL PLATES WITH A

MADE OF MILD STEEL AND MEETING "PANDROL’S" DESIGN SPECIFICATIONS SHALL BE USED.

THE "PANDROL", OR APPROVED EQUAL, TYPE WELD-ON PRESSED STEEL SHOULDER,

FOR A LEFT HAND TURNOUT, PLATES ARE TO BE OPPOSITE.

THE PLATES AS SHOWN ARE FOR A 136 LB., NO. 24, RIGHT HAND TURNOUT.

NOTE "A"

PLATES TO BE MADE OF MILD ROLLED STEEL.

TOE AND HEEL BLOCKS AND BOLTS PER AREMA SPECIFICATIONS.

BODY BOLTS  1�" DIA., H.T.C.S. - PER AREMA SPECIFICATIONS.

FROG PLATES ARE DESIGNED TO BE INSTALLED PERPENDICULAR TO MAIN TRACK.

AREMA RECOMMENDED PRACTICE.

ANY CONSTRUCTION DETAILS NOT SHOWN SHALL BE IN ACCORDANCE WITH CURRENT

FOR SPECIAL TRACKWORK", EXCEPT AS OTHERWISE SPECIFIED.

WORKMANSHIP AND MATERIALS SHALL BE PER CURRENT "AREMA SPECIFICATIONS

FOR DETAILS OF FROG PLATES SEE SHEET 2951-14.

ON SAME END OF ALL FROG PLATES.

FROG NO., R.H., RAIL SECTION AND PLATE NUMBER.  MARK TO BE STAMPED

ALL FROG PLATES SHALL BE STAMPED IN �" CHARACTERS TO INDICATE MFG.,

WITH PANDROL FASTENERS.

CURRENT AREMA SPECIFICATIONS AND MODIFIED FOR ARM LENGTHS AND PLATES

625 WITH EXPLOSIVE HARDENED MANGANESE HIGH INTEGRITY CASTING PER

RAIL BOUND MANGANESE STEEL FROG PER CURRENT AREMA PLAN NO. 621 &

RAIL USED TO FABRICATE FROG IS TO BE 136 LB. HIGH STRENGTH.

FROG ANGLE 2°-23’-13".

-
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GR-1P GR-1P

GR-1P GR-1P

GR-1P GR-1P

11’-10"

4’-4"3’-8�" 3’-8�"

7"7"2’-5"7"7"2" 2"

3
�

"

3
�

"

3
�

"

3
�

"

8
"

�" �"

BY MANUFACTURER

BY MANUFACTURER

12’-2"

3’-8�" 4’-8" 3’-8�"

7"7"2’-10"7"7"

BY MANUFACTURER

8
"

BY MANUFACTURER

2"2"

3
�

"

3
�

"

3
�

"

3
�

"

�" �"

12’-6"

3’-8�" 5’-0" 3’-8�"

7"7"2’-9�"

BY MANUFACTURER

7"7"

8
"

BY MANUFACTURER

�" �"

2"2"

3
�

"

3
�

"

3
�

"

3
�

"

3’-4�"

12’-4�"

7"7"BY MANUFACTURER

5’-6�"

7"7"

3’-4�"

8
"

BY MANUFACTURER

2"

3
�

"

3
�

"

3
�

"

3
�

"

2"

�"�"

FILLET WELD (TYP.)

2 PASS �" +

8
"

3’-4�"

12’-1�"

5’-3�"

7"7"
BY MANUFACTURER

7" 7"

3’-4�"

BY MANUFACTURER

2"

3
�

"

3
�

"

3
�

"

3
�

"

2"

�"�"

BE LOCATED IN THE FIELD

SHOULDER 2172-1 TO
FILLET WELD (TYP.)

2 PASS �" +

BE LOCATED IN THE FIELD

SHOULDER 2172-1 TO

BE LOCATED IN THE FIELD

SHOULDER 2172-1 TO
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012
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NOTES:

GUARD RAIL PLATE

SEE NOTE 6.

INSULATED FROG GAGE PLATE - FGP-1
1" x 8" - FLAT - W/3M INSULATION (1 PC. REQ’D. AS SHOWN)

1
"

SEE NOTE 5.

SEE NOTE 5.

GUARD RAIL PLATE

SEE NOTE 6.

F-12

GUARD RAILS TO GAGE PLATES:

INSTRUCTIONS FOR WELDING
1
�

"
4
�

"
1
�

"
1
"

GUARD RAIL PLATE

SEE NOTE 6.

INSULATED FROG GAGE PLATE - FGP-2
1" x 8" - FLAT - W/3M INSULATION (1 PC. REQ’D. AS SHOWN)

1
"

SEE NOTE 5.

GUARD RAIL PLATE

SEE NOTE 6.
F-17

2 PASS 3/8" +
FILLET WELD (TYP.)

2 PASS 3/8" +
FILLET WELD (TYP.)

1
�

"
4
�

"
1
�

"
1
"

GUARD RAIL PLATE

SEE NOTE 6.

INSULATED FROG GAGE PLATE - FGP-3
1" x 8" - FLAT - W/3M INSULATION (1 PC. REQ’D. AS SHOWN)

1
"

SEE NOTE 5.

GUARD RAIL PLATE

SEE NOTE 6.
FP-1

2 PASS 3/8" +
FILLET WELD (TYP.)

1
�

"
4
�

"
1
�

"
1
"

INSULATED FROG GAGE PLATE - FGP-4
1" x 8" - FLAT - W/3M INSULATION (1 PC. REQ’D. AS SHOWN)

SEE NOTE 5.

SEE NOTE 5.

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

1
�

"
4
�

"
1
�

"
1
"

INSULATED FROG GAGE PLATE - FGP-5
1" x 8" - FLAT - W/3M INSULATION (1 PC. REQ’D. AS SHOWN)

SEE NOTE 5.

SEE NOTE 5.

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

1
�

"
4
�

"
1
�

"
1
"

6.

 

 

 

 

5.

 

 

 

 

4.

 

3.

 

2.

1.

5.

4.

 

3.

2.

1.

�
"

1
"

�
"

1
"

�
"

1
"

SEE NOTE 5.

LOCATED IN THE FIELD (TYP.)

SHOULDER 2172-1 TO BE

LOCATED IN THE FIELD (TYP.)

SHOULDER 2172-1 TO BE

FILLET WELD (TYP.)

2 PASS �" +

FILLET WELD (TYP)

2 PASS �" +

FILLET WELD (TYP.)

2 PASS �" +

LOCATION ON THE TIE WITH PROPER ALIGNMENT.

ARE TO BE WELDED ONLY AFTER THE GAGE PLATE AND THE FROG IS SECURED IN THE PROPER

WITH A 3 PASS �+ FILLET WELD CONTINUOUS ON BOTH ENDS OF THE PLATE. PLATES ARE

GUARD RAIL PLATES ARE TO BE INSTALLED AND WELDED TO THE FROG GAGE PLATES IN THE FIELD

ON THE TIE WITH THE FROG IN PLACE AT PROPER ALIGNMENT.

PLATES WILL BE WELDED ONLY AFTER THE GAGE PLATES ARE SECURED IN THE PROPER LOCATION

WILL BE WELDED TO THE GAGE PLATES IN THE FIELD WITH A 3 PASS �+ FILLET WELD.

ON FROG PLATES FGP-1, FGP-2, AND FGP-3 TO INSURE PROPER FIT. FROG PLATES

MANUFACTURER OF FROG PLATES SHALL USE COMPLETED FROG TO VERIFY LOCATION OF SHOULDERS

A CLEAR RAIL SEAT DIMENSION AS CALLED FOR.

THE AREA OF THE BASE OF RAIL SEAT MUST BE MACHINED OUT TO PROVIDE

THE SHOULDER. ANY WELD PROJECTING BEYOND THE VERTICAL FACE OF THE SHOULDER IN

WITH A MINIMUM 2 PASS �" + FILLET WELD ALONG THE BEVELED GROOVES OF

THE PRESSED STEEL SHOULDER MUST BE CAREFULLY WELDED TO ALL PLATES

MADE OF MILD STEEL, AND MEETING PANDROLS DESIGN SPECIFICATIONS SHALL BE USED.

THE PANDROL TYPE, OR APPROVED EQUAL WELD-ON PRESSED STEEL SHOULDER,

OPERATED TURNOUT. FOR A LEFT HAND TURNOUT, PLATES ARE TO BE OPPOSITE.

THE PLATES AS SHOWN ARE FOR A 136 LB., NO. 24, RIGHT HAND, MACHINE

PLATES TO BE MADE OF MILD ROLLED STEEL.

APPROVED BY SCRRA DIRECTOR OF ENGINEERING MAY BE USED.

OTHER WIRE OR ELECTRODES MEETING SPECIFICATIONS AS CALLED FOR AND

       C. WIRE, � INCH, NR203, 1% NICKEL FLUX CORE

       B. ELECTRODE, � INCH, WELDING SPEC. 7018XLM.

       A. ELECTRODE, � INCH, WELDING SPEC. 7018XLM.

WITH 3 PASS �" + FILLET WELD.  FOR WELDING USE THE FOLLOWING:

CAREFULLY WELD FROG PLATE AND GUARD RAIL PLATE TO FROG GAGE PLATES

RECHECK TRACK GAGE AND CORRECT IF NECESSARY.

BRACES AND SECURE TO FROG AND GUARD RAIL WITH PANDROL CLIPS.

STARTING WITH ONE GAGE PLATE, PLACE FROG PLATES WITH ADJUSTABLE

CHECK TRACK FOR CORRECT GAGE.

POSITION GAGE PLATES AT DESIGNATED TIE LOCATIONS AND ANCHOR IN PLACE.

DWG. NO. 2951-16.

3M INSULATION PER DETAIL "A"

DWG. NO. 2951-16.

3M INSULATION PER DETAIL "A"

DWG. NO. 2951-16.

3M INSULATION PER DETAIL "A"

DWG. NO. 2951-16.

3M INSULATION PER DETAIL "A"

DWG. NO. 2951-16.

3M INSULATION PER DETAIL "A"

-
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GAGE PLATE DETAILS

NO. 24 136 LB. R.H. RBM FROG 

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

FILLET WELD (TYP.)

2 PASS �" +

FILLET WELD (TYP.)

2 PASS �" +

FILLET WELD (TYP.)

2 PASS �" +



SEE DETAIL 1

�" BRACES

�" BACKER PLATE

26’-0" LONG

(1) GUARD BAR UIC 33 (U69)

2172-5

PANDROL SHOULDER

2172-5

PANDROL SHOULDER

(16) �" THICK

(32) �" THICK

(16) �" THICK

(64) ADJUSTMENT SHIMS

SECURITY LOCKNUT

WITH �" THICK FLAT WASHER AND

(16) GRADE 8 BOLTS - �" x 3�" LG.

2172-1 & 2172-5 (1) EA. REQ’D.

PANDROL SHOULDERS

BRACE WELDMENT AND

(16) GUARD RAIL PLATES WITH

2
5
°

2’-4"

4�" 6�" 7"

2"2"

1
"

5
�

"

4
�

"

1
�

"

1
�

"

1�"

�
"
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No.1

"B"

12"

"X"

"A"

"A"

No.1

"B"

No.1 No.1

LIFT

No.1 No.1 No.1

STRAIGHT GUARD FACE 19’-5"

No.1No.1 No.1

LIFT

No.1 No.1

12"

No.1 No.1

"B"

"B"
"A"

No.1No.1

"A"

16 TIE GUARD RAIL 26’-0" LONG

STENCIL "LIFT" POINTS AS SHOWN WITH WHITE MARKER ON TOP OF BAR.

FROM THIS END

LAYOUT & DRILL

OF BAR

4�" AT TOP

9�" 19�" 19�"

1�"

2�"

2’-3�"

FLARE 3’-3�"

"X"  9�"x 2’-5�"x 4’-0�"x 5’-8�"x 7’-3�"x 8’-11�"x 10’-6�"x 12’-2�"x 13’-9�"x

15’-5�"x 17’-0�"x 18’-8�"x 20’-3�"x 21’-11�"x 23’-6�"x 25’-2�"

19�" 19�" 19�" 19�" 19�" 19�" 19�" 19�" 19�" 9�"

1�"

2�"

2’-3�"

FLARE 3’-3�"

19�" 19�" 19�" 19�"

OF BAR

4�" AT TOP

HOLES 1" DIA. ~ 1�" A.B.

(5) HOLES

2
"

TYP.

1" DIA.

8"

3"

WEB SIDE

TOP

GUARD FACE SIDE

BASE OF RAIL

OF ALL MACHINED SURFACES

BREAK SHARP CORNERS

REF.

1st CUT 2nd CUT

12"

14° 14°

3’-3�"

2’-3�"

3 �" �" 2 �" 1 �"

1 �"

AT �" BELOW AT �" BELOW AT �" BELOW

AT �" BELOW

1 �"

�"

3 �"

�"

2 �"

1 �"

3 �"

�"

2 �" 2 �"

3"

DETAIL 1

TYPICAL PLATE PUNCHING DETAIL
 TYPICAL PLATE DETAIL

SECTION A-A SECTION B-B

FLARE DETAIL

SHOULDER

ASSEMBLED 26’-0" GUARD RAIL NOTES:

SCALE: 1" = 1’-0"

COLLECTIVE DRILLING FROM END OF GUARD BAR MARKED "X"

SCALE: NONE
SCALE: NONE

SCALE: NONE
SCALE: NONE SCALE: NONE

SCALE: NONE

5.

 

4.

 

3.

 

2.

 

1.

RAIL SEAT

CANT 1:40
�" DEEP�" DEEP

136RE

CPLT.

WELDING PER ANSI #AWS D1.1-92 OR LATEST REVISION.

FOR SPECIAL TRACKWORK.

WORKMANSHIP AND TOLERANCES PER AREMA SPECIFICATIONS

EXCEPT BOLT TO GRADE 8 AND NUT TO BE SECURITY LOCKNUT.

GUARD RAIL BOLT AND NUT PER A.R.E.M.A SPECIFICATION M11.

SPECIFICATION M7.

BASE PLATE, BRACKET AND SHIMS MILD STEEL PER AREMA

(GUARD FACE BRINELL 319 MIN.)

GUARD RAIL SECTION UIC 33; (U69) UIC 860.0 GRADE 90A

-
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GUARD RAIL DETAILS

NO. 24 136 LB. R.H. RBM FROG 



AT�" DOWN

�" ACT. PT.

5’-6" LONG AS SHOWN

GROOVE �" DEEP

STRAP, AS SHOWN

BEVEL 1 -�" "D"

8’-2�"6’-6"6’-6�"6’-6"3’-4"3’-4"1’-5"

38’-0"

10’-0"

61’-8"

9
�

"
 

A
.C
.

38’-9�"

3
�

"

3
�

"

4
�

"

5
�

"

2’-2�"

2’-0"

�
"

�
"

2
�

"

6
�

"
 

A
.C
.

LEVEL FOR 13’-9"5’-4"

6" 9�"

3
�

"

22’-1"4’-6"4’-6"4’-6"

3
�

"
 

A
.B
.

9�"

2"5�"2"2"5�"2"

9�"

2"5�"2"

9�"

3
�

"
 

A
.B
.

3
�

"
 

A
.B
.

5
"

N
O

T
 

L
E

S
S�

"

�"

�
"

�
"

1
�

"

2
�

"

"A"

3�"

STOCK RAIL AFTER 2nd CUT @ 78°

�POINT @ �" BELOW TOP OF

STOCK RAIL AFTER 1st CUT @ 78°

�" POINT @ �" BELOW TOP OF

AROUND THE ENTIRE 1�" RAD.

GRIND TO SHARP EDGE

ROUND TO 1�" RAD.

@ �" BELOW

1�" DIA.

POINT MARKER TAG

APPLY STANDARD SWITCH

SEE DETAIL BELOW

ROLLER ASSEMBLY D-BARS

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS
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STANDARD
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STOP #2

SWITCH POINT STOP BLOCKS

(1) PC. EA. REQ’D. PER PT. 

STOP #3

STOP #4

B-5-5STOP #1

3
/
4
"

STRAP BEVEL DETAIL

C BOLT

EDGES

SHARP
REMOVE 

RAD.

L

(1:3 SLOPE)

78°

18°-25’

      

1st CUT

CHAMFER CUT

2"

4"

B-5-10

B-5-15

B-5-21

(2) PCS. REQ’D. PER STOP 

USE 132RE REINF. USE 132RE REINF.

(1) PC. REQ’D. FOR STOCK SIDE (1) PC. REQ’D. FOR GAGE SIDE

USE 132RE REINF.

QUANTITIES SHOWN FOR (1) SWITCH POINT

INSTRUCTIONS

CLIPS 

REIN BAR

STOP BOLTS

ROD BOLTS

WEB BOLTS

REIN. BARS

RAIL TO BE 136RE HEAD HARDENED

BACK ROD   1" DIA. (FURNISHED WITH ROD)

HEAD ROD   1" DIA. (FURNISHED WITH ROD)

BACK ROD   1" DIA. (FURNISHED WITH ROD)

HEAD ROD   1" DIA. (FURNISHED WITH ROD)

BACK RODS   TYPE "MJS" (FURNISHED WITH ROD)

SEE BOLT TABLE

HEAD ROD    TYPE "MJS" (FURNISHED WITH ROD)

STOCK RAIL SIDE

GAGE SIDE
USE

REINF.

132RE

BOLT TABLEBOLTS 

HUCKS

BOLT DESCRIPTION

HUCK PIN C50LR-BR-24-36 WITH COLLAR LC-2R-24

7

6

5

4

2

3

1

BOLT #

8

20

9

HOLE DIA.

9

QTY. A.B.

R.H. SW PT. (FOR LH TURNOUT) SHOWN

L.H. SW. PT. (FOR RH TURNOUT) OPP. HAND

78’-0"
 RAILTANGENT
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AT 78°
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NOTE: OPEN HOLES AT ALL ROD LOCATIONS
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NOTE:

HUCKS - SEE BOLT TABLE

BOLTS - SEE BOLT TABLE
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NOTES:

(SCALE: NONE)

(SCALE: NONE) (SCALE: NONE) (SCALE: NONE)

(SCALE: NONE)
(SCALE: NONE)

(SCALE: NONE)

3�"

2�"

H.T. MACH., TH. SQ. HD., 1" x 4�", DR. 4", W/SQ. NUT, SPRG. WASH. & �" COTT.

H.T. MACH., TH. SQ. HD., 1" x 4�", DR. 4�", W/SQ. NUT, SPRG. WASH. & �" COTT.

H.T. MACH., SQ. HD., �" x 4�", DR. 3�", W/SQ. NUT, SPRG. WASH. & �" COTT.
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�" MAX.

ROLLER ASSY. BLOCK 1�" "D" BARSTOP BLOCK �" "D" BARS ROLLER ASSY. BLOCK �" "D" BAR

SIDE BEND 38’-9�" x 1�"

SWITCH ANGLE = 0°-08’-00"
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2.

1.

DRILLING GIVEN FROM HEEL END

�" VERTICAL BEND

(SCALE: �" = 1’-0")

STRAP BEVEL DETAIL

BEV. 1�" "D" PER

NONE - OPEN TYPE "MJS"  CLIP  HOLES 

NONE - OPEN ROLLER HOLES

NONE - OPEN THERMAL STRESS BLOCK HOLES

"A" AT POINT = 1 �"

"A" AT HEAD SEP.= 2 �"

BOTTOM PLANING = 61’-8"
MANGANESE TIP SHALL BE USED ON DIVERGING POINTS.

SLIGHTLY GRINDING. ALSO, "DO NOT" END HARDEN RAIL END.

SHARP CORNER AROUND THE ENTIRE PERIPHERY BY 

AT HEEL END OF SWITCH POINT RAIL, BREAK 

SWITCH POINTS.  

COMPLETE WITH BOLTS WILL NOT BE FURNISHED WITH 

TRANSIT CLIPS FOR SWITCH RODS NO. 1, 2, 3, 4, 5 AND 6 

UNLESS SPECIFIED ON ORDER, FRONT ROD LUG BOLTS AND

BE FASTENED TO SWITCH POINT AT LOCATION SHOWN.

WEIGHT OF RAIL, HS, MANUFACTURER AND WHEN MADE, TO 

IDENTIFICATION TAG SHOWING HAND OF SWITCH POINT, 

BLOCK IN LOCATION SHOWN. A SECOND METAL 

SWITCH POINT, ON GAGE SIDE OF RAIL AT HEEL SPACER 

TAG THUS: 61’-8"  (78’-0")  NO. 24. TAG TO BE FASTENED TO 

SWITCHPOINT RAIL AND (3) THE TURNOUT NUMBER. MARK 

SWITCH, (2) IN PERENTHESIS, THE ACTUAL LENGTH OF 

METAL IDENTIFICATION TAG SHOWING (1) DESIGN LENGTH OF 

THE HEAD HAS FULL HEAD CONTOUR.

AND SHALL RUN OUT AT THE END OF TOP PLANING, WHERE 

SHALL BE SHAPED TO THE CONTOUR OF A NEW 136 LB. RAIL 

AT A DISTANCE OF 7’-6" FROM THE POINT OF SWITCH AND 

THE CONTOUR PLANING SHALL BE ON THE GAGE SIDE BEGINNING 

GRINDING BEFORE PEENING.

EDGE OF BOLT HOLE TO BE CAREFULLY REMOVED BY 

HEAD AND FINISHING WITH DRIFT PIN. BRAND ON RAIL AT 

THE SWITCH POINT RAIL, USING AIR HAMMER WITH SUITABLE

AT THE HEEL OF SWITCH POINT AND AT THE HEEL END OF 

SHALL PEEN THE EDGES OF THE BOLT HOLES AS INDICATED 

IN ORDER TO ELIMINATE STRESS RAISERS, MANUFACTURER 

ON THIS PLAN.

"MANUAL AND PORTFOLIO", UNLESS OTHERWISE SPECIFIED 

DETAILS NOT SHOWN, SHALL BE PER CURRENT AREMA 

MATERIALS AND WORKMANSHIP, ALSO ANY CONSTRUCTION 

RAIL. 

SIDE PLANING FIGURED ON GAGE LINE �" BELOW TOP OF

POINTS FOR LEFT HAND TURNOUT.

OPPOSITE HAND FOR RIGHT AND LEFT HAND SWITCH 

SWITCH POINT FOR RIGHT HAND TURNOUT SHOWN. MAKE 

CURVED LEFT HAND SWITCH POINT AND STRAIGHT HAND

SWITCH POINTS TO BE MADE FROM NEW HIGH STRENGTH RAIL.

-
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NO. 24 CURVED SPLIT SWITCH POINT DETAILS

#1

STOP

#2

STOP

#3

STOP

#4

STOP

CONFORM WITH CURVED WEB OF STOCK RAIL

POINT SIDE BEND MUST HAVE CURVED WEB TO

PLANE SIDE BEND TO FIT CURVED STOCK RAIL.

M.O. IN 7
5’-9�" = 1�

"M.O. IN 2
0’-0" =�

"M.O. IN 1
0’-0" =�

"RAD. = 481
7.354’

W/ D-BARS

STOP #4

W/ D-BARS

STOP #3

W/ D-BARS

STOP #2

W/ D-BARS

STOP #1

REMOVED BY GRINDING, BEFORE CHAMFERING.

BRAND ON RAIL AT EDGE OF BOLT HOLE TO BE CAREFULLY

ALL FINISHING HOLES TO BE CHAMFERED AT BOTH SIDES.



1�" DIA.

POINT MARKER TAG

APPLY STANDARD SWITCH

SEE DETAIL BELOW

ROLLER ASSEMBLY D-BARS

STOCK RAIL AFTER 2nd CUT @ 78°

�POINT @ �" BELOW TOP OF

STOCK RAIL AFTER 1st CUT @ 78°

�" POINT @ �" BELOW TOP OF

AROUND THE ENTIRE 1�" RAD.

GRIND TO SHARP EDGE

ROUND TO 1�" RAD.

@�" BELOW

AT�" DOWN

�" ACT. PT.

5’-6" LONG AS SHOWN

GROOVE �" DEEP

STRAP, AS SHOWN

BEVEL 1 -�" "D"

10’-0"
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FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

ROD #3

NOTE: OPEN HOLES AT ALL ROD LOCATIONS

ROD #1 ROD #2

R.H. SW PT. (FOR RH TURNOUT) SHOWN

L.H. SW. PT. (FOR LH TURNOUT) OPP. HAND
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GROOVE STOCK SIDE REINF.

1/4" DEEP x 1 5/8" WIDE x 5’-6" LG.

78’-0"
 RAIL

DRILLING GIVEN FROM HEEL END
DRILLING GIVEN FROM POINT END

TANGENT

CRV.

CHAMFER

AT 78°

ROD #7
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AREMA STANDARDS

�" RISE IN

W/ D-BARS

STOP #4

W/ D-BARS

STOP #3

W/ D-BARS

STOP #2

W/ D-BARS

STOP #1

1st  TOP CUT

2nd  TOP CUT
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SIDE PLANING

TAN.
M.O. IN 26’-6�" =�"

#1

STOP

#2

STOP

#3

STOP

#4

STOP

2
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B
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BEVEL RAIL END PER CURRENT

1
�

"
 

B
.C
.

D.C. = 1°-11’-26"

M.O. IN 20’-0" =�"

M.O. IN 10’-0" =�"

RAD. = 4812.646’

CONFORM WITH CURVED WEB OF STOCK RAIL

POINT SIDE BEND MUST HAVE CURVED WEB TO

PLANE SIDE BEND TO FIT CURVED STOCK RAIL.

NOTE:

NOTE:

REMOVED BY GRINDING, BEFORE CHAMFERING.

BRAND ON RAIL AT EDGE OF BOLT HOLE TO BE CAREFULLY

ALL FINISHING HOLES TO BE CHAMFERED AT BOTH SIDES.

STOP #2

SWITCH POINT STOP BLOCKS

(1) PC. EA. REQ’D. PER PT. 

STOP #3

STOP #4

B-5-5STOP #1

STRAP BEVEL DETAIL

C BOLT

EDGES

SHARP
REMOVE 

RAD.

L

(1:3 SLOPE)

78°

18°-25’

      

1st CUT

CHAMFER CUT

2"

4"

B-5-10

B-5-15

B-5-21

(2) PCS. REQ’D. PER STOP 
USE 132RE REINF. USE 132RE REINF.

(1) PC. REQ’D. FOR STOCK SIDE (1) PC. REQ’D. FOR GAGE SIDE

USE 132RE REINF.

STRAP BEVEL DETAIL

QUANTITIES SHOWN FOR (1) SWITCH POINT

INSTRUCTIONS

CLIPS 

REIN BAR

STOP BOLTS

ROD BOLTS

WEB BOLTS

REIN. BARS

RAIL TO BE 136RE HEAD HARDENED

BACK ROD   1" DIA. (FURNISHED WITH ROD)

HEAD ROD   1" DIA. (FURNISHED WITH ROD)

BACK ROD   1" DIA. (FURNISHED WITH ROD)

HEAD ROD   1" DIA. (FURNISHED WITH ROD)

BACK RODS   TYPE "MJS" (FURNISHED WITH ROD)

SEE BOLT TABLE

HEAD ROD    TYPE "MJS" (FURNISHED WITH ROD)

STOCK RAIL SIDE

GAGE SIDE
USE

REINF.

132RE

BOLT TABLEBOLTS 

HUCKS

BOLT DESCRIPTION

HUCK PIN C50LR-BR-24-36 WITH COLLAR LC-2R-24

7

6

5

4

2

3

1

BOLT #

8

15/16"

20

9

HOLE DIA.

9

QTY. A.B.

HUCKS - SEE BOLT TABLE

BOLTS - SEE BOLT TABLE

�
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�
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�" �
"

"A" AT HEAD SEP.= 2 �"

"A" AT POINT = 1 �"

NOTES:

(SCALE: NONE) (SCALE: NONE)
(SCALE: NONE)

(SCALE: NONE)(SCALE: NONE)

(SCALE: NONE)

BOTTOM PLANING = 61’-8"

(SCALE: NONE)
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BEV. 1�" "D" PER

�" DIA.�" DIA.�" DIA.

H.T. MACH., TH. SQ. HD., 1" x 4�", DR. 4", W/SQ. NUT, SPRG. WASH. & �" COTT.

H.T. MACH., TH. SQ. HD., 1" x 4�", DR. 4�", W/SQ. NUT, SPRG. WASH. & �" COTT.

H.T. MACH., SQ. HD.,�" x 4�", DR. 3�", W/SQ. NUT, SPRG. WASH. & �" COTT.
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2�"

2�"

3�"

3�"

3�"

3�"

3�"
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2�"

�" DIA

1�" "D" x 37’-0" LG.

�" "D" x 37’-0" LG.
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�" THEO. PT.
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�" MAX.

�"

1�"

�" RAD. MIN.

�"

SIDE BEND  38’-9�" x 1�"

STOP BLOCK �" "D" BARS ROLLER ASSY. BLOCK 1�" "D" BARROLLER ASSY. BLOCK �" "D" BAR
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1.

(SCALE: �" = 1’-0")

NONE - OPEN TYPE "MJS"  CLIP  HOLES

NONE - OPEN ROLLER HOLES 

NONE - OPEN THERMAL STRESS BLOCK HOLES 

SWITCH ANGLE = 0°-08’-00"

MANGANESE TIP SHALL BE USED ON DIVERGING POINTS.

SLIGHTLY GRINDING. ALSO, "DO NOT" END HARDEN RAIL END.

SHARP CORNER AROUND THE ENTIRE PERIPHERY BY 

AT HEEL END OF SWITCH POINT RAIL, BREAK 

SWITCH POINTS.  

COMPLETE WITH BOLTS WILL NOT BE FURNISHED WITH 

TRANSIT CLIPS FOR SWITCH RODS NO. 1, 2, 3, 4, 5 AND 6 

UNLESS SPECIFIED ON ORDER, FRONT ROD LUG BOLTS AND

BE FASTENED TO SWITCH POINT AT LOCATION SHOWN.

WEIGHT OF RAIL, HS, MANUFACTURER AND WHEN MADE, TO 

IDENTIFICATION TAG SHOWING HAND OF SWITCH POINT, 

BLOCK IN LOCATION SHOWN. A SECOND METAL 

SWITCH POINT, ON GAGE SIDE OF RAIL AT HEEL SPACER 

TAG THUS: 61’-8"  (78’-0")  NO. 24. TAG TO BE FASTENED TO 

SWITCHPOINT RAIL AND (3) THE TURNOUT NUMBER. MARK 

SWITCH, (2) IN PERENTHESIS, THE ACTUAL LENGTH OF 

METAL IDENTIFICATION TAG SHOWING (1) DESIGN LENGTH OF 

THE HEAD HAS FULL HEAD CONTOUR.

AND SHALL RUN OUT AT THE END OF TOP PLANING, WHERE 

SHALL BE SHAPED TO THE CONTOUR OF A NEW 136 LB. RAIL 

AT A DISTANCE OF 7’-6" FROM THE POINT OF SWITCH AND 

THE CONTOUR PLANING SHALL BE ON THE GAGE SIDE BEGINNING 

GRINDING BEFORE PEENING.

EDGE OF BOLT HOLE TO BE CAREFULLY REMOVED BY 

HEAD AND FINISHING WITH DRIFT PIN. BRAND ON RAIL AT 

THE SWITCH POINT RAIL, USING AIR HAMMER WITH SUITABLE

AT THE HEEL OF SWITCH POINT AND AT THE HEEL END OF 

SHALL PEEN THE EDGES OF THE BOLT HOLES AS INDICATED 

IN ORDER TO ELIMINATE STRESS RAISERS, MANUFACTURER 

ON THIS PLAN.

"MANUAL AND PORTFOLIO", UNLESS OTHERWISE SPECIFIED 

DETAILS NOT SHOWN, SHALL BE PER CURRENT AREMA 

MATERIALS AND WORKMANSHIP, ALSO ANY CONSTRUCTION 

RAIL. 

SIDE PLANING FIGURED ON GAGE LINE �" BELOW TOP OF

POINTS FOR LEFT HAND TURNOUT.

OPPOSITE HAND FOR RIGHT AND LEFT HAND SWITCH 

SWITCH POINT FOR RIGHT HAND TURNOUT SHOWN. MAKE 

CURVED LEFT HAND SWITCH POINT AND STRAIGHT HAND

SWITCH POINTS TO BE MADE FROM NEW HIGH STRENGTH RAIL.

-
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NO. 24 STRAIGHT SPLIT SWITCH POINT DETAILS
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DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH
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1-11-30

L-5080

L
-
2
9
1
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PART NUMBER MATERIAL SPECIF. DESCRIPTION DETAIL REMARKS

LENGTH

OF

SWITCH
QTY.

FURNISH WITH EACH CLIP ASSEMBLY:
16-GAGE STEEL THIMBLE

6’-9"

WROT WASHER BP-10003-BM

SPRING WASHER & NUT REMOVED FOR CLARITY

1 " DIA. HOLES IN RODS

4�"

THROW AT POINT

FOR 39’ SWITCHES ONLY

3’-4�"

�
"

(SHOWN FOR MACHINE ON RIGHT) SEE NOTE 2

+-

1"

2�
" 
R.

1�
" 

R.

B.S. WHITWORTH 6 THREADS

1
"

6°

1"R.

1"

2"

1" 1"

T-6

TOWARD POINT

OF SWITCH

SWITCH

TOWARD HEEL OF

1"

2
"

7
"

5
"

1
"

1
"

1"R.

+ -

+ -

.0
2

3
0
"

R
.

.0
2

6
7
"

.0
2

6
7
"

.1
0
6
7
"

.1
6
0
1
"

.16667"

Pitch

BILL OF MATERIAL FOR 1 TYPE "SMJ" SWITCH ROD ASSEMBLY

MATERIAL FOR CLIP ASSEMBLIES

All 2 SMJ-1 S.A.E.1020-For.Stl. Bearing Clip MACHINED PER DETAIL

4 H.T.C.S. Web Bolt SEE NOTE

2 DD-2 Malleable Iron Bearing PAT. N0. L-2910, MACHINED PER DETAIL

2 HE-1 Malleable Iron Bearing PAT. NO. L-2915, MACHINED PER DETAIL

2 B-1 S.A.E.1045-For.Stl. Offset Bearing Cap

2 B-6 S.A.E.1045-For.Stl. Offset Bearing Cap

2 B-6 S.A.E.1045-For.Stl. Offset Bearing Cap

4 T-9 S.A.E.1020 Shim Retainer

12 T-6 Stainless Steel Adjustment Shim

4 BP-10003-BM Wrot Iron Wrot Washer

4 H.T.C.S. Rod Bolt

4 Steel Spg. Lox Washer For 1" Rod Bolts

4 Steel Cotter

2 Steel Grease Fitting PRESSURE - FOR BEARING CLIP

2 L-5080 Malleable Iron Headlock FOR ROD BOLTS

2 16-Gage Steel Thimble

2 16-Gage Steel Thimble

All

All

All

All

All

All

All

All

All

Material for Vertical Rod

C-1

B-11

AP-34

ST-684

1

2

1

2

4

1

4

All

All

All

All

All

All

All

All 4

Malleable Iron

Malleable Iron

AAR-Sig.Sec.13-52

AAR-Sig.Sec.13-52

AAR-Sig.Sec.13-52

H.R. Mild Steel

Low Carbon Steel

Cone Adj. Nut

Switch Adjuster

Channel

Bushing

Angle

Splice Plate

Collar

1

1
Vertical Rod

Vertical Rod

Conn.& Insul.Bolt

Use one-ST-708-1

Use one-ST-708-1

Use one-ST-708-2

Use one-ST-708-2

HUCK FASTENER NO. LC-2R24

FOR 1�" THROW RODS

26’

39’

26’

39’

26’

26’

39’

16’-6"

39’

-+

15�"

16�" (4’-0 �"  ROD NO.1) 16�"

15�"

1�"

1
�

"

…" DIA.

1�"

1
�

"

…" DIA.

FIG. 3, REF. C.

WITH COLLAR PART NO. LC-2R24 PER SIG. DEPT. DWG. 0-1065

2 - CONE ADJ. NUTS AND 4-HUCK BOLTS NO. H.L.C. 50LR-BR24-36,

SWITCH ADJUSTER, AAR-SIG. SECT. DWG.1274A COMPLETE WITH

9�"

2�" 3�" 2�"

8�"

AND 2 - ADJ. SHIMS - T-6

SHIM RETAINER - T-9

ADJUSTABLE BEARING CLIP - SMJ-1

1�" DIA. HOLES IN RODS

SPLICE PLATE - ST-684

FIBRE ANGLE - AP-34

ALL 26’ SWITCHES

PLUS ADJUSTMENT FOR

8�"

SQ. HD. WITH SAME FITTINGS FOR 39’ SWS.

H.T.C.S. BOLTS 1" x 6�", DR. 6",�" THIN

FOR TWO (2) 26’ SWITCHES OR TWO (2)

�" SPRING LOX WASHER AND�" x 1�" COTTER

4�" THIN SQ. HD., SLOTTED HEX. NUT,

TWO (2) WEB BOLTS, H.T.C.S. 1"x 5�" ,DR.

�
"

SEE NOTE 5

STAMPING

3’-4�" �"

12�" 12�"

FOR 39’ SWITCHES ONLY

12�" 3�" 8�" ADJUSTABLE12�"3�"8�" ADJUSTABLE

2�"

1"

2�"

2
�

"

2�"

�
"
 

M
IN
.

�
"
 

M
A

X
.

�
"

�
"

2
�

"

2
�

"

MIN.

2�"

1
�

"

12�" �"

COUNTERBORED

�" P.T.F.�" DEEP MINIMUM,

�" DIA.�" DEEP

1
�

" 1
�

"

COLD COINED TEATH

PER IN., 40 THREADS, 6�" LONG

FITTING

PRESSURE GREASE

�" DIA.

2�"2" +
-
 "

1�"

WITH SERRATIONS

BE PARALLEL

THIS FACE MUST

3
�

"
1
�

"
2
�

"

1
�

"
�

"

�"5�" 3�" 1�"

7�"

2
�

"

2�" 2�"

1�"

1
�

"
1
�

"

1
�

"

+
�

"

-
 

"

�
" 

R.

�" R.
�"R. 

5�" �"

3�" 1"

2
�

"

1�" DIA.

�"

1
�

"
�

"
�

"

�
"

�" R.

1�"

TO ROD

MUST BE 90°

THIS SURFACE

2
�

"

�
"

�
" 2
�

"

1�" DIA.

�"

�"

3
�

"
�

"

1
�

"

�
"

�
"

�
"

3
�

"

1�"

�"

STAMPED - DD - 2

1
�

"

�"

1
�

"

�
"

�"

�" R.

(4’-2�" ROD NO.5)(4’-3�" ROD NO.6)(Adjustable  1�" )

(4’-1�" ROD NO.2)(4’-1�" ROD NO.3)(4’-2�" ROD NO.4)

9�"

2�" 2�"3�" BEARING HE-1 FOR 39’ SWITCH

BEARING DD-2 FOR 26’ SWITCHES

B-1 OR B-6, SEE NOTE 1.

OFFSET BEARING CAP

L-5080
HEADLOCK

COTTER. (FURNISHED WITH CLIP)

SLOTTED HEX. NUT &�" x 1�"

DR. 3�" WITH SPG. LOX. WASH.

ROD BOLTS - H.T.C.S. 1" x 4�"

FIBRE CHANNEL - C-1

FIBRE BUSHING - B-11

1
�

"
3
�

"
FOR 39’ SWITCHES

MINUS ADJUSTMENT

ADJUSTABLE BEARING CLIP - SMJ-1

ST-708-1 FOR 26’ SWITCHES

ST-708-2 FOR 39’ SWITCHES

NO. 1 SWITCH ROD ASSEMBLY

ENLARGED PROFILE OF SERRATIONS

HEADLOCK L-5080

ADJUSTABLE BEARING CLIP - SMJ - 1

WROT WASHER - BP - 10003 - BM

ADJUSTABLE SHIM - T - 6

BEARING - DD - 2

45°

SCALE: 3" = 1’-0"

.0
2

3
0
"

R
.

SCALE: NONE

SCALE: 6" = 1’-0"

- 0"

+�"

SCALE: 6" = 1’-0" SCALE: FULL

SCALE: FULL

�" x 1�" x 2�"

�" x 2" x 1�"

1�" I.D. x 2" O.D.x�" THICK

1"x4�" DR.3�" REG.SQ.HD.SLOTTED HEX NUT

�" x 1�" FOR ROD BOLTS

1�" LONG - FOR SHIPPING

2�" LONG - FOR SHIPPING

HEAT TREATED - BRINELL -.225 to .250

HEAT TREATED - BRINELL -.225 to .250

HEAT TREATED - BRINELL -.225 to .250

�" x 1" x 10" HARD FIBRE - PARAFIN COATED

1" O.D. HARD FIBRE - PARAFIN COATED

�" x 2�" x 9�" FOR INSULATION

�" x 2�" x 4�" HARD FIBRE - PARAFIN COATED

HIGH FASTENER NO. HLC-50LR- BR24-36High Strength Steel

TWIST, MACHINE AND DRILL END HOLE

TWIST, MACHINE AND DRILL END HOLE

NOTES:

136-LB. R.E. RAIL SECTIONS

1-11-30 FOR USE ON 11’-0" TO 30’-0" SWITCHES, 115-LB., 119-LB., 131-LB., 132-LB. AND

1-39 FOR USE ON 39’-0" SWITCHES, 132-LB. AND 136-LB. R.E. RAIL SECTIONS.

BE USED UPON. IDENTIFICATION MARKING WILL BE AS FOLLOWS:

VERTICAL SWITCH ROD SHALL BE PLAINLY STAMPED TO INDICATE SWITCH THAT ROD ASSEMBLY CAN

TRACKWORK UNLESS OTHERWISE SPECIFIED.

MATERIALS AND WORKMANSHIP SHALL MEET CURRENT A.R.E.M.A. SPECIFICATIONS FOR SPECIAL

OR FIELD FORCES, TO BRING COTTER WITHIN THE LIMITS OF SLOT IN WEB BOLT NUTS.

SPRING WASHER SHOULD BE REPLACED WITH A �" THICK SPRING WASHER BY THE STOREKEEPER

TOP VIEW OF ROD ASSEMBLY. WHEN ROD IS USED ON 11’-0" AND 16’-6" SWITCHES THE �" THICK

TWO WEB BOLTS SHALL BE FURNISHED WITH EACH CLIP ASSEMBLY AS CALLED FOR BY NOTE IN

(RIGHT OR LEFT) SHOULD ALSO BE SPECIFIED.

LENGTH OF SWITCH. ON INTERLOCKED SWITCHES WITH AUXILIARY THROW ROD, MACHINE SIDE

SHOWN IN BILL OF MATERIAL. REQUISITIONS AND ORDERS SHALL SPECIFY RAIL SECTION AND

WHEN COMPLETED RODS ARE ORDERED THEY SHALL BE ASSEMBLED AND INCLUDE ALL PARTS

WHEN AN INDIVIDUAL PART IS REQUIRED IT SHALL BE ORDERED BY PART NUMBER.

ALL PARTS SHOWN IN BILL OF MATERIAL SHALL BE FURNISHED WITH THESE CLIP ASSEMBLIES.

IS WANTED, REQUISITIONS AND ORDERS SHALL SPECIFY, RAIL SECTION AND LENGTH OF SWITCH.

MAY BE REQUISITIONED AND ORDERED SEPARATELY. WHEN A BEARING CLIP ASSEMBLY ONLY

WHILE THIS PLAN SHOWS BEARING CLIPS ASSEMBLED TO SWITCH ROD THIS CLIP ASSEMBLY

5.

 

4.

 

 

 

3.

 

 

 

2.

 

 

 

 

1.

2
�

"

�
"

�
"

1�"

�" �"

�"�"

STAMPED-T-9
�" R.

�" R.

SHIM RETAINER - T - 9
SCALE: FULL

-
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SWITCH ADJUSTER

SPLICE PLATE-ST-684

FIBRE CHANNEL-C-1

FIBRE ANGLE-AP-34

OFFSET BEARING CAP-B-1

BEARING-HE-1

ELEVATION OF "SMJ"CLIP ASSEMBLY FOR 39’ SWITCHES

FIBRE BUSHING-B-11

OFFSET BEARING CAP-B-6

L
-
2
9
1
5

BEARING-HE-1

WROT WASHER-BP-10003-BM

OFFSET BEARING CAP-B-6

ADJUSTABLE BEARING CLIP-SMJ-1

SHARP CORNER

S
H

A
R

P
 

C
O

R
N

E
R

(DRAWN FOR 136 LB. RAIL) SPRING WASHER AND NUT REMOVED

2"

1�" DIA.

TOP

BOTTOM

2
"

1"-R.

7"

5"1" 1"

1
"

�"

10"

�"

3
"

1�"�"

2
�

"
�

"

�
"

3
�

"
1
�

"
1
�

"

4
«

"

OF HOLE

2 - ADJUSTMENT SHIMS-T-6

SHIM RETAINER-T-9 AND

9�"

2�" 2�" 2�"

2�"

1�" 2�" 2�" 2�" 1�"

1
¤

"

�
"

2
�

"
�

"

�" �"

1�" DIA. HOLES

�" DIA. HOLES

1�"

‚
"

2
�

"
�

"
�

"

1�"

1�"1�" 2�"

4�" �"

2
�

"

5�"

1 " DIA.

7
"

5
"

1
"

1
"

1"R.
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+ -

�"+

-0"

1�"

TO ROD

MUST BE 90°

THIS SURFACE

2
�

"

�
"

�
"

2
�

"

�"

�"

3
�

"
�

"

1
�

"

�
"

�
"

�
"

3
�

"

1�"

�"

STAMPED -HE-1

3�" 3�"

�
"

�"
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DIMUNITION TO NOTHING

�" RADII AT CENTER,

�
"

�
" 

R
.

�
"

�
"

�
"

1"-R.

-+
1
�

"
 
 
 

"
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�
"
 
 
 

"

2"

1�" DIA.

TOP

BOTTOM

2
"

1"-R.

7"

5"1" 1"

3�" 3�"

�
"
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DIMUNITION TO NOTHING
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�
"

�
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R
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"

�
"

1"-R.
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"
1
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"

STAMPED-B-6

�" R.

- 0"

+ �"
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+ �"
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-
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"

9�"9�" 1�"
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�

"

6’-4�"

1
"

4
"

3"1�"

TO GAGE PLATE

FIELD WELDED

4
�

"
1
�

"
1
�

"

1" x 2�" x 7"

1
"

1" x 5�" x 7"

2
�

"
2
�

"
2
�

"

2�"2�"8"8"

(2) REQUIRED

�" DIA.

(2) REQUIRED

1�" DIA.

9" 2’-9"

6
�

"

14’-0"

1
0
"

3
�

"

9
"

- - 1’-5" 1’-3�"

5�"

4
"

4�"

AND ON BOTH SIDES TO 4�" LONG

�" x �" CHAMFER AT END OF PLATE

2 PLACES

.37" DEEP AT BOTTOM,

2�" DIAMETER C-BORE

.81" x 1.19" SQUARE SLOT

�" DIA. HOLE
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LATCH & GAUGE PLATE

DRILLED IN BOTH

1�" DIA. HOLES

NOTE:   �" DIA. &

MACHINE

SWITCHTRACK

(2 PCS. REQ’D. AS SHOWN)

(2 PCS. REQ’D. AS SHOWN)

TIES SHALL BE MADE OF DOUGLAS FIR OR GUM AND TREATED AFTER FRAMING.

EXTENSION PLATE

TOP VIEW

SIDE VIEW

DAP TIE

WITH FINISHED MOUNTING LUGS.

US&S M23-A SWITCH MACHINE MUST BE FURNISHED

MANUFACTURER TO CALCULATE AND PROVIDE ON DETAILED DRAWING.

C C

C

C
H

O
L

E

HOLE

WELD ON THREE SIDES

WELDED STOPS

-
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"L"
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8
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"B"8"

"L"

1
"
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"B"8"

2" "C"
8
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"L"
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6�"
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"L"

8
"

8
"

"B"8"

"L"

8
"

"L"

"B"8"

"L"

8
"

2"
2" 2" 2"

2172-5 (TYP.)

SHOULDER

2172-5 (TYP.)

SHOULDER
2172-5 (TYP.)

SHOULDER

(TYP.)

1" DIA.
(TYP.)

1" DIA.

(TYP.)

1" DIA.

TOWARDS SWITCH POINT

PAINT MARK ARROW POINTING

PLATE CLIP & SCREW SPIKE

1�" DIA. FOR USE WITH

TOWARDS SWITCH POINT

PAINT MARK ARROW POINTING

PLATE CLIP & SCREW SPIKE

1�" DIA. FOR USE WITH

TOWARDS SWITCH POINT

PAINT MARK ARROW POINTING

2172-5 (TYP.)

SHOULDER

(TYP.)

1" DIA.

WELD, SEE NOTE 4

BEVEL GROOVE

TOWARDS SWITCH POINT

PAINT MARK ARROW POINTING

2172-1 (TYP.)

SHOULDER

SEE NOTE 4

BEVEL GROOVE WELD

BASE OF RAIL

2172-1 (TYP.)

SHOULDER

SEE NOTE 4

BEVEL GROOVE WELD

(TYP.)

1" DIA.

(TYP.)

1" DIA.

(TYP.)

1" DIA.

SHOULDER

FACE OF

SEE NOTE 4

BEVEL GROOVE WELD

CLIP & SCREW SPIKE

FOR USE WITH PLATE

1�" DIA. HOLE

2172-1 (TYP.)

SHOULDER

SHOULDER

FACE OF

WELD SEE NOTE 4

BEVEL GROOVE

PLACE

FROG ASSEMBLY AND WELD IN

THIS SHOULDER FROM UNDER

MANUFACTURER TO LOCATE

2172-1 (TYP.)

SHOULDER
IN PLACE

FROM UNDER FROG ASSEMBLY AND WELD

MANUFACTURER TO LOCATE SHOULDERS

SEE NOTE 4

BEVEL GROOVE WELD

2172-1 (TYP.)

SHOULDER
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END DETAIL - BOTH ENDS

"F"

1" DIA.

"D"

"E"

2
"

4
"

HOLD DOWN CLIP DETAIL

1�"

"A" "B" "L"
#H-5P 6 11/32" 6 15/32" 2’-5"

#P-13

#P-14

6 3/4"6 5/8"

7 1/16"6 15/16"

2’-5"

2’-5"

7 3/8"#P-15 7 1/4" 2’-5 1/2" 8 21/32"

8 5/16"

8"

7 21/32"

#P-19

#P-18

#P-17

#P-16

8 3/16"

7 7/8"

7 17/32"

8 17/32"

"A"
2’-6"

2’-6"

2’-7"

"B" "L"
6 7/8"

7 1/16"

7 7/32"

7 13/32"

"C"

8 7/8#P-20 9" 7 9/16"

9 7/32"#P-21 9 11/32" 7 3/4"

9 9/16"#P-22 9 11/16" 7 29/32"

2’-7"

2’-7"

2’-8"

2’-8"13 17/32"

13 1/8"

12 11/16"

"A"

12 9/32"

11 1/16"

11 15/32"

11 7/8"

#P-27

#P-32

#P-31

#P-30

#P-28

#P-29

#P-26

12 7/16"

13 23/32"

13 9/32"

12 27/32"

12 1/32"

8 3/16"

11 7/32"

"B"

11 5/8"

"C"
8 5/32"

3’-0"

2’-11 1/2"

2’-11"

2’-10 1/2"

2’-10"

2’-9 1/2"

2’-9 1/2"

"L"

8 5/32"

8 5/32"

8 5/32"

8 5/32"

8 5/32"

13 31/32"#P-33 14 5/32" 8 3/16" 3’-0"

14 13/32"#P-34 14 19/32" 8 3/16" 3’-1"

14 7/8"#P-35 15 1/16" 8 3/16" 3’-1"

15 5/16"#P-36 15 1/2" 8 3/16" 3’-1 1/2"

15 25/32"#P-37 15 31/32" 8 3/16" 3’-2"

1
�

"
4
�

"
1
�

"

4
"

6�"

8�" "A"

6�"

TURNOUT PLATES ~ P-23 THRU P-25

6�" 6�"

8�" "A"

8" "B"

1
�

"
4
�

"
1
�

"

TURNOUT PLATES P-13 THRU P-15

HEEL PLATE H-5P

QTY.
2

2

2

2

1
�

"
4
�

"

"C"

1
�

"

8�" "A"

TURNOUT PLATES ~ P-16 THRU P-22

QTY.
2

2

2

2

2

2

2

4
"

1
�

"
4
�

"

4
"

2
"

"C"

1
�

"

"A"

TURNOUT PLATES P-26 THRU P-37

QTY.
2

2

2

2

2

2

2

2

2

2

2

2

"L"

F-16

F-15

F-14

F-20

F-19

F-18

F-21

F-23

F-24

F-25

2’-6"

2’-9"

2’-11"

2’-11"

2’-11"

2’-10"

8�" "A"

2
�

"

6�"

2
�

"

6�"

1
�

"
4
�

"
1
�

"
�

"

#F-38

#F-37

"A"
3’-2"

3’-1"

3’-0"

"B" "L"

#F-39

#F-40 9 11/32"

3’-1"

3’-1�"

3’-2"

QTY.
1

1

1

1

1

1

#F-1

#F-2

21�" 21�"

21�"

19�"

20�"

21�"

20�"

19�"

20�"

21�"

22�"

�
"

�
"

2
�

"

8�" "A"

1
�

"
4
�

"
1
�

"
�

"

"A"
3’-0�"

"B" "L"

2’-10"

2’-9"

2’-8�"

QTY.
1

1

1

1

1

1

#F-3

#F-4

#F-33 2’-9" 1

#F-34 2’-9�" 1

#F-35 1

#F-36 2’-11" 1

#F-5

#F-6

#F-7

#F-8

19 �" 20 �"

19 �"

18 �"

17 �"

16 �"

15 �"

16 �"

17 �"

17 �"

18 �"

19 �"

18 �"

17 �"

17 �"

16 �"

16 �"

17 �"

18 �"

19 �"

2’-11�"

2’-10�"

2’-10�"

1
�

"
4
�

"
1
�

"

8�"

"C"

"A"

4
"

�
"

"A"
2’-7�"

"B" "L"

2’-4"

2’-4"

2’-4�"

QTY.
1

1

1

1

1

1

#F-9

#F-28

2’-5�" 1#F-29

2’-7" 1

1

#F-31

15 �" 15 �"

14 �"

13 �"

11 �"

11 �"

12 �"

13 �"

14 �"

15 �"

14 �"

13 �"

12 �"

11 �"

12 �"

13 �"

15 �"

15 �"

"C"

#F-10

#F-11

#F-13

#F-27

#F-32

7 �"

7 �"

6 �"

7 �"

7 �"

2’-6�"

2’-6"

2’-8"

�
"

8'" "A"

2
�

"

"A"

#F-17

#F-22

#F-12

"B"

2’-9�"

2’-5"

"L" QTY.
2

2

2

12 �" 12 �"

2’-10"

--

--

--

--

PLATEPLATE PLATE

PLATE PLATEPLATE PLATE

�
"

1
�

"
4
�

"
1
�

"
�

"

P
1

3
-

1
3

6
-

R
H

P
1

6
-

1
3

6
-

R
H

P
2

3
-

1
3

6
-

R
H

P
2

6
-

1
3

6
-

R
H

F
1
-

1
3

6
-

R
H

F
3
-

1
3

6
-

R
H

F
9
-

1
3

6
-

R
H

F
1

2
-

1
3

6
-

R
H

PLATE

1" x 8" x "L" LONG 1" x 8" x "L" LONG 1" x 8" x "L" LONG1" x 8" x "L" LONG

NOTES:

9 15/16"

10 5/16"

10 11/16"

#P-24

#P-25

#P-23

8 9/32"

10 27/32" 8 15/32"

10 3/32"

10 15/32"

8 3/32"

2’-9"

2’-8 1/2"

2’-8" 2

2

2

WELDING SPECIFICATIONS:

F-37 THRU F-40

FROG PLATES ~ F-1 AND F-2 AND

AND F-33 THRU F-36

FROG PLATES ~ F-3 THRU F-8

F-27 THRU F-29, F-31 AND F-32

FROG PLATES ~ F-9 THRU F-11, F-13,
FROG PLATES ~ F-12, F-17 AND F-22

AND F-23 THRU F-25

F-18 THRU F-21

FROG PLATES ~ F-14 THRU F-16,

6.

 

 

5.

 

 

 

 

 

4.

 

 

3.

 

2.

1.

4.

 

 

 

 

 

3.

 

 

2.

 

 

1.

�" x 8" x "L" LONG �" x 8" x "L" LONG �" x 8" x "L" LONG �" x 8" x "L" LONG

�" x 8" x "L" LONG

2’-8�"

2’-11�"

2’-8�"

2’-11�"

FOR, APPROVED BY DIRECTOR OF ENGINEERING, MAY BE USED.

OTHER WIRE OR ELECTRODES MEETING SPECIFICATIONS  AS CALLED 

  C. WIRE, WELDING � INCH, NR203, 1% NICKEL FLUX CORE.

  B. ELECTRODE � INCH, WELDING SPEC. 7018XLM.

  A. ELECTRODE 1 � INCH, WELDING SPEC. 7018XLM.

ADJUSTABLE USE THE FOLLOWING:

FOR WELDING PRESSED STEEL SHOULDERS OR PLATE STOPS FOR

OFF TO PROVIDE CLEAR DIMENSION CALLED FOR.

BEYOND THE FACE OF THE STOP OR SHOULDER MUST BE MACHINED

SHOULDER IN THE AREA OF THE RAIL SEAT. ANY WELD PROJECTING

UNWELDED FOURTH SIDE OF THE STOP PLATE OR VERTICAL FACE OF

NO WELD SHALL PROJECT BEYOND THE VERTICAL EDGE OF THE

SHOULDERS AND STOPS ARE TO BE CAREFULLY WEDLED TO PLATE.

�" + FILLET WELD.

SHOULDER OF MILLED PLATE AS SHOWN AND WELD WITH 3 - PASS

STOP PLATE FOR ADJUSTABLE RAIL BRACE TO BE SET FLUSH WITH

2 - PASS �" + WELD.

RAIL OR SHOULDER OF MILLED PLATE AS SHOWN AND WELD WITH

SET PRESSED STEEL SHOULDER FLUSH AGAINST LINE OF BASE OF

ARROW POINTING TOWARD SWITCH POINT.

SHEET 2951-03 AS A GUIDE, PAINT MARK EACH PLATE WITH AN

DIRECTION OF ARROW SHOWN IS AN EXAMPLE ONLY. USING

INCLUSIVE AND FROG PLATE F-1 THRU F-36 ARE TO OPPOSITE.

TURNOUT. FOR A LEFT HAND TURNOUT PLATES P-13 THRU P-37

THE PLATES AS SHOWN ARE FOR A 136 LB. NO. 24 RIGHT HAND

CLEAR RAIL SEAT DIMENSION AS CALLED FOR.

BASE OF THE RAIL SEAT MUST BE MACHINED OUT TO PROVIDE A

BEYOND THE VERTICAL FACE OF THE SHOULDER IN THE AREA OF THE

THE BEVELED GROOVES OF THE SHOULDER. ANY WELD PROJECTING

ALL PLATES WITH A MINIMUM 2 PASS �" + FILLET WELD ALONG

THE PRESSED STEEL SHOULDER MUST BE CAREFULLY WELDED TO

DESIGN SPECIFICATIONS SHALL BE USED.

SHOULDER, MADE OF MILD STEEL, AND MEETING "PANDROL’S"

THE "PANDROL" TYPE OR APPROVED EQUAL WELD ON PRESSED

AND 136 (WEIGHT OF RAIL) AND HAND OF TURNOUT (R.H. OR L.H)

EACH PLATE TO BE PLAINLY STAMPED WITH PLATE NUMBER

PLATES TO BE MADE OF MILD ROLLED STEEL.

-
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NO. 24 TURNOUT AND FROG PLATE DETAILS

�
"

�
"

�
"

�
"

�
"

�
"

NOTE 4

WELD, SEE

BEVEL GROOVE

NOTE 4

WELD, SEE

BEVEL GROOVE

NOTE 4

WELD, SEE

BEVEL GROOVE



(4) HOLES

1" DIA.
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STANDARD
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DIST. FROM P.S.

75’-0"

100’-0"

125’-0"

150’-0"

175’-0"

GAGE LINE OFFSET

8�"

14�"

22�"

2’-7�"

3’-6�"

FHFT TANFLLIMITSPRLEADWCAEAVFA LAUB L/VMAX SPDT.O./(MPH) C/L RADIUS

69.2924 (60) 2°-23’-13" 1.608304" 0.0672 4815.0000’ 78’-0"205’-0"00°-09’-39"00°-08’-00" 26’-3"15’-9" 42’-0"553’-0"

LA = LATERAL ACCELERATION (FT./SEC./SEC.)
UB = UNBALANCE (MAXIMUM CANT DEFICIENCY)

EA = ENTRY ANGLE AT POINT OF SWITCH
WCA = ACTUAL WHEEL CONTACT ANGLE

MAX SPD = MAXIMUM DIVERGENT ROUTE SPEED

VERTEX POINT RAILS

(V)

P
.C
.

W
H
E
E
L
 
C

O
N
T

A
C
T
 

A
N

G
L
E

(PR)

(W
C

A
)

BENT & CURVED STOCK RAIL

L/V = L OVER V RATIO

STRAIGHT SWITCH POINT

CURVED SWITCH POINT

STRAIGHT STOCK RAIL

INSULATED JOINT

STRAIGHT CLOSURE RAILS

CURVED CLOSURE RAILS

(FA)

TANGENT FROG

(FH)

P
.T
.

C
/
L
 
R

A
D
IU

S (TAN)

(GL)

(FT)

(LEAD)

(FL)

GL

26’-0"

INSULATED JOINT

4
’-

8
�

"

13�"

4
’-
8
�
"

7�"
4
’-

8
�

"

�" P.F.

4’-5�" 13’-7�"

2 - S-7P PLATES REQUIRED AS SHOWN

16 - S-5P PLATES REQUIRED AS SHOWN

 2 - S-9P PLATES REQUIRED AS SHOWN

40 - S-8P PLATES REQUIRED AS SHOWN

ON PLATE S-7P ONLY
OMIT SLOTTED HOLES

(3) SIDES

S
-
5
P
-
13

6

S
-
8
P
-
13

6

1" FOR PLATE S-8P

1" FOR S-5P ONLY

1
"

�
"

R.S. STOP

SERRATED WASHER

ADJ. RAIL BRACE
2172-1

PANDROL SHOULDER

2"
2"

2"

8
"

2"

8"

2 - S-11P PLATES REQUIRED AS SHOWN

 2 - S-12P PLATES REQUIRED AS SHOWN

2’-4�"

5�" 12�"

4
�

"
1
�

"
1
�

"

12�"  5�"
�" FILLET WELD

�" FOR S-7P ONLY1�" x 4" x 6"

1�" 1�"

�
"

�
"

6�"

2’-0�"

2
�

"

�" FOR PLATE S-9P

�" FOR PLATE S-11P

�" FOR PLATE S-12P

4
�

"
1
�

"
1
�

"

4
�

"
1
�

"
1
�

"

8
"

1
"

�
"

1" x 8" x 2’-0�" LG. - MILLED - W/PANDROL CLIP1" x 8" x 2’-4�" LG. - MILLED - W/ADJ. RAIL BRACE

4
�

"
1
�

"
1
�

"

OF SWITCH

POINT

�
"
 
T

H
E

O
. P

T
.

E
N
T

R
Y
 

A
N

G
L
E
 
(E

A
)

SPECIFICATIONS:

BRACE SLIDE PLATE - S-5P & S-7P SLIDE PLATE - S-8P, S-9P, S-11P & S-12P

WELD. SEE NOTE 4.

BEVEL GROOVE

(4) HOLES

1" DIA.
AND WEIGHT OF RAIL

WITH PROPER PLT. NO.

STAMP EACH PLATE

2172-1 (TYP.)

PANDROL SHOULDER

AND WEIGHT OF RAIL

WITH PROPER PLT. NO.

STAMP EACH PLATE

NOTES:

WELDING SPECIFICATIONS:

WELD, SEE NOTE 4.

BEVEL GROOVE
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1.

(SCALE: NONE)

(SCALE: NONE)

NO. 24 TANGENTIAL TURNOUT GEOMETRY

(SCALE: NONE)

  INSUL GAGE PLATES - 1" x 8" FLAT WITH PANDROL CLIPS

FROG PLATES: TIE PLATES -�" x 8" FLAT WITH PANDROL CLIPS

FROG: NO. 24 RACOR RAILBOUND MANG. FROG - 42’-0" LG. - HI-INTEGRITY - MITERED HEEL - EXPLOSION HARDENED

STANDARD TIE PLATES: PANDROL ROLLED SHOULDER

GUARD RAIL PLATES: �" x 8" FLAT WITH PANDROL CLIPS & WELDED BRACKETS - PLT. "G"

GUARD RAILS: H.T. UIC-33 (U-69) - 26’-0" LONG ADJUSTABLE GUARD RAIL -�" RAISED

  TURNOUT PLATES #P-26 TO P-37 -�" x 8" FLAT WITH PANDROL CLIPS

  TURNOUT PLATES #HP-5 & #P-13 TO #P-25 - 1" x 8" FLAT WITH PANDROL CLIPS & PLATE CLIPS (WHERE SHOWN)

  ROLLER ASSY. PLATES - 1" x 8" MILLED WITH PANDROL CLIPS & ROLLER ASSY.

  BRACE PLATES - 1" x 8" MILLED WITH BOLTLESS ADJUSTABLE BRACE

  SLIDE PLATES - 1" x 8" MILLED WITH PANDROL CLIPS

SWITCH PLATES: INSUL. GAGE PLATES - 1" x 8" MILLED WITH BOLTLESS ADJUSTABLE BRACE

SWITCH RODS: VERTICAL TYPE WITH "SMJ" CLIPS - 1�" x 2�"

STOCK RAILS: 78’-0" SAMSON UNDERCUT

SWITCH POINTS: 61’-8" LONG TANGENTIAL ALIGNMENT (78’-0" LONG RAIL), POINT DETAIL PER A.R.E.M.A. 5100

JOINT GAPS: 0" STD. -�" INSUL.

  EXCEPT INSULATED JOINTS: 3�" x 6" x 6" - 1�" DIA. - 3�" A.B.

JOINT DRILLING: 9�" x 6" - 1�" DIA. - 3�" A.B.

FLANGEWAYS: 1�" WIDE x 1�" DEEP (MIN. DEPTH)

RAIL: 136RE HEAD HARDENED

TURNOUT & FROG ANGLE : STD. No.24 - 2°-23’-13"

�" P.F.

APPROVED BY DIRECTOR OF ENGINEERING, MAY BE USED.

OTHER WIRE OR ELECTRODES MEETING SPECIFICATIONS  AS CALLED FOR,

  C. WIRE, WELDING � INCH, NR203, 1% NICKEL FLUX CORE.

  B. ELECTRODE � INCH, WELDING SPEC. 7018XLM.

  A. ELECTRODE 1 � INCH, WELDING SPEC. 7018XLM.

USE THE FOLLOWING:

FOR WELDING PRESSED STEEL SHOULDERS OR PLATE STOPS

OFF TO PROVIDE CLEAR DIMENSION CALLED FOR.

BEYOND THE FACE OF THE STOP OR SHOULDER MUST BE MACHINED

SHOULDER IN THE AREA OF THE RAIL SEAT. ANY WELD PROJECTING

UNWELDED FOURTH SIDE OF THE STOP PLATE OR VERTICAL FACE OF

NO WELD SHALL PROJECT BEYOND THE VERTICAL EDGE OF THE

SHOULDERS AND STOPS ARE TO BE CAREFULLY WEDLED TO PLATE.

�" + FILLET WELD.

SHOULDER OF MILLED PLATE AS SHOWN AND WELD WITH 3 - PASS

STOP PLATE FOR ADJUSTABLE RAIL BRACE TO BE SET FLUSH WITH

2 - PASS �" + WELD.

RAIL OR SHOULDER OF MILLED PLATE AS SHOWN AND WELD WITH

SET PRESSED STEEL SHOULDER FLUSH AGAINST LINE OF BASE OF

ARROW POINTING TOWARD SWITCH POINT.

SHEET 2951-03 AS A GUIDE, PAINT MARK EACH PLATE WITH AN

DIRECTION OF ARROW SHOWN IS AN EXAMPLE ONLY. USING

INCLUSIVE AND FROG PLATE F-1 THRU F-36 ARE TO BE OPPOSITE.

TURNOUT. FOR A LEFT HAND TURNOUT PLATES P-13 THRU P-37

THE PLATES AS SHOWN ARE FOR A 136 LB. NO. 24 RIGHT HAND

CLEAR RAIL SEAT DIMENSION AS CALLED FOR.

BASE OF THE RAIL SEAT MUST BE MACHINED OUT TO PROVIDE A

BEYOND THE VERTICAL FACE OF THE SHOULDER IN THE AREA OF THE

THE BEVELED GROOVES OF THE SHOULDER. ANY WELD PROJECTING

ALL PLATES WITH A MINIMUM 2 PASS �" + FILLET WELD ALONG

THE PRESSED STEEL SHOULDER MUST BE CAREFULLY WELDED TO

DESIGN SPECIFICATIONS SHALL BE USED.

SHOULDER, MADE OF MILD STEEL, AND MEETING "PANDROL’S"

THE "PANDROL" TYPE OR APPROVED EQUAL WELD ON PRESSED

AND 136 (WEIGHT OF RAIL) AND HAND OF TURNOUT (R.H. OR L.H)

EACH PLATE TO BE PLAINLY STAMPED WITH PLATE NUMBER

PLATES TO BE MADE OF MILD ROLLED STEEL.
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NO. 24 SWITCH PLATE DETAILS & TRACK GEOMETRY



SEE NOTE 3

BEVEL GROOVE WELD

SEE NOTE 3

BEVEL GROOVE WELD

DETAIL "A" THIS SHEET

FOR INSULATION SEE

BASE OF RAIL

2172-1 (TYP.)

SHOULDER

STEEL PLATE

PLATES & �" DIA. HOLES IN

�" DIA. HOLES IN INSULATOR

PLATE �" x 7�" x 8"

"T" TYPE INSULATOR

4’-5�"

7’-4�"

1’-0�"2’-2�"2’-2�"11�"

2’-2�"1’-0�" 11�"2’-2�"

4’-5�"

3’-8"3’-8"

6�" 5� "

6�"

5� "

7’-4�"

4’-5�"

2’-2�"11�"

5� " 6�"

2’-2�"1’-0�"

4’-5�"

3’-8"

11�"2’-2�"

1’-0�"2’-2�"

6�" 5� "

3’-8"

7’-4�"

4’-5�"

2’-2�"11�" 1’-0�"2’-2�"

6�" 5� "

5� " 6�"

2’-2�"1’-0�" 11�"2’-2�"

4’-5�"

3’-8"3’-8"

2" 2"

8
"

1
"

1
"

5
" 3

"

3
"

5
"

7’-4�"

4’-5�"

2’-2�"11�" 1’-0�"2’-2�"

9"9"9" 9"

6�"

1’-0�" 11�"

6�"

3’-8" 3’-8"

8
"

6’-10�"

4’-5�"

6�"2’-2�"6�" 2’-2�"

9" 9" 9"9"

3’-5" 3’-5"

1
"

2172-1 (TYP.)

SHOULDER1�" x 4" x 6"

R.S. STOP

(3) SIDES

�" FILLET WELD

1" DIA.

2172-1 (TYP.)

SHOULDER1�" x 4" x 6"

R.S. STOP

(3) SIDES

�" FILLET WELD

1" DIA.

2172-1 (TYP.)

SHOULDER1�" x 4" x 6"

R.S. STOP

(3) SIDES

�" FILLET WELD

1" DIA.

SEE NOTE 3

BEVEL GROOVE WELD
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3M INSULATION PER DETAIL "A"

GP0 ~ 61 ~ 136

1
"

�
"

GP1 ~ 61 ~ 136

STAMP PLATE WITH PROPER PLT. No.,

SW. LENGTH & WEIGHT OF RAIL

3M INSULATION PER DETAIL "A"

1" DIA.

NOTES:

1" DIA.

PP-136 PP-136

4
�

"
1
�

"
1
�

"

�"

1" DIA.

STAMP PLATE WITH PROPER PLT. No.,
SW. LENGTH & WEIGHT OF RAIL

�
"

�
"1�" x 4" x6"

R.S. STOP

4
�

"
1
�

"
1
�

"

8
"

4
�

"
1
�

"
1
�

"

2"

8" 8"9"9"

�"
2"

4
�

"
1
�

"
1
�

"

3
"

5
" 3
"

5
"

�"

1
"

3
"

5
" 3
"

5
"

(3) SIDES

�" FILLET WELD

(1 PC. REQ’D. AS SHOWN)

1" x 8" "MILLED" W/3M INSULATION & ADJ. RAIL BRACES

INSULATED GAGE PLATE PP WITH PANDROL CLIPS

(2 PC. REQ’D AS SHOWN)

1" x 8" "FLAT" W/3M INSULATION

- 0"

+ �"

- 0"

+ �"

- 0"

+�"

NOTE:

8
"

�"

4
�

"
1
�

"
1
�

"

4�" 1�"1�"

7�"

4�"

PART No. LC-2R24

HUCK COLLAR

ASTM A325 SPEC.

HARDENED STEEL FLAT WASHER

�" I.D. x 2" O.D. x �" THK.

STEEL PLATE

1" THICK

NO. C50L90-BR24-28

90° FLUSH HEAD PART

�" DIA. HUCKBOLT WITH

FLUSH HEAD HUCK BOLTS

STEEL PLATE FOR 90°

COUNTERSINK HOLES IN

7�"

4�" 1�"

4
�

"
1
�

"

8
"

�"3�"

�"

1�" 1�"

�
"

1
" 1
"

�
"

1
"

PURCHASE PART NO. GPI52P05

OR FIBERGLASS REINFORCED THERMOSET RESIN.

W/ BUSHINGS, PORTEC #127-07547-01

POLYESTER COATED STEEL CORE

GPI-77
INSULATED JOINT ASSEMBLY

GAGE PLATE

DETAIL OF INSULATION BLOCK

�" DIA. (TYP.)

INSULATION AT GAGE PLATES

RECESSED�" MAX.

HEAD OF HUCK BOLT

(SCALE:  NONE)

DETAIL "A"

- 0"

+ �"

�"

�"

�"

�"

AND WEIGHT OF RAIL

STAMP PLATE WITH PROPER PLT. NO.

1
�

"
4
�

"
1
�

"

�"

2172-1 (TYP.)

SHOULDER
2172-1 (TYP.)

SHOULDER

INSULATED GAGE PLATE GP-1-R

1�" 1�"

1�" 1�"

�
"

1
"

�
"

GP2 ~ 61 ~ 136

STAMP PLATE WITH PROPER PLT. No.,

SW. LENGTH & WEIGHT OF RAIL

3M INSULATION PER DETAIL "A"

8
"

4
�

"
1
�

"
1
�

"

2"

8" 8"9"9"

�"
2"

4
�

"
1
�

"
1
�

"

3
"

5
" 3
"

5
"

�"

1
"

�
"

INSULATED GAGE PLATE GP-2-R

1�" 1�"

1�" 1�"

�
"

1
"

�
"

GP3 ~ 61 ~ 136

STAMP PLATE WITH PROPER PLT. No.,

SW. LENGTH & WEIGHT OF RAIL

3M INSULATION PER DETAIL "A"

8
"

4
�

"
1
�

"
1
�

" 8" 8"9"9"

�"

4
�

"
1
�

"
1
�

"

3
"

5
" 3
"

5
"

�"

1
"

�
"

INSULATED GAGE PLATE GP-2-R

1�" 1�"

1�" 1�"

�
"

INSULATED GAGE PLATE GP-O-P

�
"

2"

2"

MANUFACTURER TO PROVIDE PROPER SEATING.

MAY VARY AND SHOULD BE MODIFIED AS REQUIRED BY SWITCH 

OTHER SWITCH MACHINE IS USED, SWITCH GAGE PLATES GP-1-R AND GP-2-R 

ELECTRICALLY INTERLOCKED FOR U.S. & S. CO’S STYLE M23A MACHINE. IF 

SWITCH GAGE PLATES FOR RIGHT HAND TURNOUT, MCHINE ON RIGHT, 

PROVIDE A CLEAR RAIL SEAT DIMENSION AS CALLED FOR.

SHOULDER IN THE AREA OF THE RAIL SEAT MUST BE MACHINED OUT TO 

THE SHOULDER. ANY WELD PROJECTING BEYOND THE VERTICAL FACE OF 

PLATES WITH A MINIMUM �" WELD ALONG THE BEVELED GROOVES OF 

THE PRESSED STEEL SHOULDER MUST BE CAREFULLY WELDED TO GAGE 

SPECIFICATIONS SHALL BE USED.

SHOULDER, MADE OF MILD STEEL, AND MEETING PANDROLS DESIGN 

THE PANDROL TYPE, OR APPROVED EQUAL,  WELD - ON PRESSED STEEL 

PLATES TO BE MADE OF MILD ROLLED STEEL.

4.

 

 

 

 

3.

 

 

2.

1.

SEE NOTE 3

BEVEL GROOVE WELD
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NO. 24 INSULATED GAGE PLATE DETAILS

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

(1 PC. REQ’D. AS SHOWN)

1" x 8" "MILLED" W/3M INSULATION & ADJ. RAIL BRACES

- 0"

+ �"

- 0"

+ �"

- 0"

+ �"

- 0"

+ �"

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

(1 PC. REQ’D. AS SHOWN)

1" x 8" "MILLED" W/3M INSULATION & ADJ. RAIL BRACES

- 0"

+ �"

- 0"

+ �"

- 0"

+ �"

- 0"

+ �"

SEE NOTE 3

BEVEL GROOVE WELD

OF SWITCH

POINTING TO POINT

PAINT MARK ARROW

- 0"

+ �"

- 0"

+ �"

- 0"

+ �"

- 0"

+ �"

(1 PC. REQ’D. AS SHOWN)

1" x 8" "MILLED" W/3M INSULATION & ADJ. RAIL BRACES
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SCRRA Engineering Standards are intended for SCRRA approved uses only.  FOR NON-SCRRA APPROVED USES: SCRRA and its member agencies, directors, officers, employees and/or agents shall 
not be responsible for the accuracy or completeness of the data or information contained herein.  The selection and use of these standards, while designed in accordance with generally accepted 
engineering principles and practices, is the sole responsibility of the user and should not be used without consulting a registered professional engineer.  All warranties and representations of any kind are 
disclaimed.  Anyone making use of this information agrees that it assumes all liability arising from such use.  No part of these standards should be reproduced or distributed in any form or by any means 
without the prior written permission of SCRRA.  All rights reserved.   
 
Since revisions or additions to the engineering standards may occur at any time, the user agrees to indemnify, defend, by counsel satisfactory to SCRRA and Member Agency, and hold harmless SCRRA, 
Member Agencies, and Operating Railroad, and their respective officers, commissioners, employees, agents, successors and assigns. ("Indemnitees"), and each of them to the maximum extent allowed 
by law, from and against all loss, liability, claims, demands, suits, liens, claims of lien, damages (including incidental consequential damages), costs and expenses (including, without limitation, any fines, 
penalties, judgments, actual litigation expenses and experts' and actual attorneys' fees), that are incurred by or asserted against Indemnitees arising out of or connected in any manner with the user's use 
of outdated engineering standards. 
 
Updating the contents of the manual is a continued process, and revisions/replacements are issued periodically.  Questions, comments, and proposed recommendations for changes may be sent to 
SCRRA at 279 E. Arrow Highway, Suite A, San Dimas, CA 91773. 
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16.

15.

14.

13.

12.

11.

10.

 9.

 8.

 7.

 6.

 5.

 4.

 3.

 2.

 1.

GUARD RAIL DETAILS 13’-0" LONG

INSULATED SPREAD RODS NO 2 & 3 FOR END POINTS NO 8 136 LB RE DOUBLE SLIP CROSSING

INSULATED HEAD ROD NO 1 FOR END POINTS NO 8 136 LB RE DOUBLE SLIP CROSSING

FROG PLATE DETAILS NO 8 136 LB RE DOUBLE SLIP CROSSING

DETAILS INSULATED FROG GAUGE PLATES NO 8 136 LB RE DOUBLE SLIP CROSSING

SWITCH SLIDE PLATE AND SWITCH HEEL PLATE DETAILS NO 8 136 LB RE DOUBLE SLIP CROSSING

BRACE PLATE AND SLIDE PLATE DETAILS NO 8 136 LB RE DOUBLE SLIP CROSSING

INSULATED GAUGE PLATE DETAILS DS-GP-1, DS-GP-2 AND DS-GP-3 136 LB RE NO 8 DOUBLE SLIP CROSSING

NO 8 DOUBLE SLIP CROSSING CENTER SECTION LAYOUT 136 LB RE RAIL

NO 8 RAILBOUND MANGANESE STEEL FROG WITH PANDROLIZED PLATES FOR A 136 LB RE DOUBLE SLIP CROSSING

NO 8 136 LB RE DOUBLE SLIP CROSSING TIMBER TIE LAYOUT

136 LB RE 27’-8�" CURVED SWITCH POINT MADE FROM 40’-0" LONG RAIL NO 8 DOUBLE SLIP CROSSING

136 LB RE 23’-3�" STRAIGHT SWITCH POINT MADE FROM 40’-0" LONG RAIL NO 8 DOUBLE SLIP CROSSING

CROSSING GEOMETRY AND CROSSING DATA NO 8 136 LB RE DOUBLE SLIP CROSSING

NO 8 136 LB RE DOUBLE SLIP CROSSING WITH SOLID MANGANESE FROG LAYOUT AND CROSSING DATA

NO 8 136 LB RE DOUBLE SLIP CROSSING WITH SOLID MANGANESE FROG LAYOUT AND CROSSING DATA

NO 8 136 LB RE DOUBLE SLIP CROSSING WITH SOLID MANGANESE FROG BILL OF MATERIAL AND GENERAL NOTES

QTY DESCRIPTION

BILL OF MATERIAL

SOLID MANGANESE CENTER FROG

"D" STRAPS WITH BOLTS

2 EACH

4 EACH

4 EACH

4 EACH

4 EACH

4 EACH

2 EACH

2 EACH

2 EACH

2 EACH

4 EACH

2 EACH

2 EACH

2 EACH

2 EACH

2 EACH

4 EACH

2 EACH

6 EACH

8 EACH

2 EACH

27’-8�" EXTENDED FIELD WELDED TYPE SWITCH POINTS

27’-2�" STRAIGHT STOCK RAIL

31’-2�" CURVED STOCK RAIL

NO 1A SMJ TYPE SWITCH ROD W/ BASKET (INSULATED)

NO 1B SMJ TYPE SWITCH ROD W/ BASKET (INSULATED)

NO 2 SMJ TYPE SWITCH ROD W/ BASKET (INSULATED)

NO 3 SMJ TYPE SWITCH ROD W/ BASKET (INSULATED)

BRACE SLIDE PLATE DS-5P

SWITCH SLIDE PLATE DS-8P

23’-3�" SWITCH POINTS

36 EACH

22 EACH

1  EACH

1  EACH

1  EACH

1  EACH

SWITCH PLATE DS-1R, DS-1L, DS-2R, DS-2L, DS-3R & DS-3L

SWITCH PLATE DS-4P

SWITCH PLATES DS-6P THRU DS-15P

SWITCH PLATE DS-18P AND DS-19P

FROG PLATES F-1 THRU F-14

NO 8 RBM FROG ~ 18’-0"

FROG GAUGE PLATES FGP-1 THRU FGP-3

4 EACH

13’-0" U-69 ADJUSTABLE GUARD RAIL W/ PLATES

DI RAIL HOLD DOWN CLIPS E-3706

DI RAIL HOLD DOWN CLIPS E-3708

DI RAIL HOLD DOWN CLIPS E-3709

DI RAIL HOLD DOWN CLIPS E-3710

BOLTLESS ADJUSTABLE BRACE ASSEMBLY

SCRRA ES2454 "PANDROL", OR EQUAL "E" - CLIP 6" TIE PLATE

CLIP TYPE E-2055

CLIP TYPE E-2063

SCREW SPIKES �" DIA X 6" ES2355

EPOXY BONDED PREFABRICATED INSULATED JOINT KITS

FROG GAUGE PLATES DS-FGP-1 THRU DS-FGP-3

12 PIECES

20 PIECES

224 PIECES

24 PIECES

720 PIECES

ENTIRE CROSSOVER TO BE FULLY FLOOR ASSEMBLED INCLUDING END FROGS AND HF GUARD RAILS. 

RAIL TEMPERATURE. 

UPON COMPLETION OF TURNOUT INSTALLATION, RUNNING RAIL MUST BE ADJUSTED TO SCRRA NEUTRAL 

PLATES DS-10 THRU DS-19 ARE DESIGNED TO BE PERPENDICULAR TO THE MAIN LINE THRU RUN RAILS. 

GAUGE PLATES FOR SWITCH AND FROG, SWITCH HEEL PLATE (FOR BOTH RH OR LH TURNOUTS) AND 

FOR CROSSING DATA FOR A NO 8 DOUBLE SLIP CROSSOVER 136 LB RE RAIL SEE CHART ON ES2840-02. 

SWITCH RODS NO 1A AND 1B PER ES2840-49. 

THE 27’-8�" SWITCH POINT, MADE FROM 40’-0" RAIL PER ES2840-12 IS TO BE FURNISHED WITH 

MANUFACTURER SHALL BEVEL RAIL ENDS PER CURRENT AREMA PLAN NO 1005. 

INTO WOOD (NOT DRIVEN). 

SHALL BE 1" DIAMETER. PILOT HOLES IN TIES SHALL BE �" DIAMETER. SCREW SPIKES SHALL BE SCREWED 

SCREW SPIKES (�" X 6-2 TPI) SHALL CONFORM TO SCRRA STANDARD ES2355. PLATE HOLES 

TIE PLATES SHALL CONFORM TO SCRRA STANDARD ES2454. 

MUST ALSO BE SUPPLIED. 

AND INSULATED JOINTS, FIELD WELDS, RUNNING RAIL AND CLOSURE RAIL IDENTIFIED ON SUBSEQUENT SHEETS 

IN THE BILL OF MATERIALS. TO CONSTRUCT A COMPLETE TURNOUT, SWITCH TIES (PER LIST ON THIS SHEET) 

THE MATERIAL INCLUDED IN THE PURCHASE OF A "DOUBLE SLIP CROSSING COMPLETE" IS EVERYTHING LISTED 

THAT CHANGE DETAILS OF THESE STANDARDS MUST CLEARLY SPECIFY SUCH PROPOSED CHANGES. 

ENGINEERING AND CONSTRUCTION FOR APPROVAL PRIOR TO FABRICATION OF TURNOUT. SHOP DRAWINGS 

MANUFACTURER SHALL SUBMIT TWO COPIES OF SHOP DRAWINGS TO THE SCRRA DIRECTOR OF 

OTHERWISE SPECIFIED. 

GAUGE PLATES WILL BE FURNISHED INSULATED. SWITCH RODS WILL BE FURNISHED INSULATED UNLESS 

WHERE REQUIRED, ALL IDENTIFICATION SYMBOLS TO BE PLAINLY STAMPED. 

AREMA "TRACKWORK PLANS AND SPECIFICATIONS" UNLESS OTHERWISE SPECIFIED. 

MATERIALS AND WORKMANSHIP, ALSO ANY CONSTRUCTION DETAILS NOT SHOWN, SHALL BE PER CURRENT 

PER REQUIREMENTS OF THE SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION. 

ALL MATERIALS REQUIRED FOR HAND OR MACHINE OPERATED SWITCH OPERATION WILL BE FURNISHED 

ALL INSULATED JOINTS ARE TO BE ADHESIVE BONDED INSULATED JOINTS UNLESS OTHERWISE SPECIFIED. 

DISTANCE OF 4" FROM EDGE OF NEAREST TIE PLATE. 

4’-6".  SUSPENDED INSULATED JOINTS MUST BE LOCATED IN A CRIB AREA BETWEEN TIES, A MINIMUM 

SUITABLE SUSPENDED JOINT, PROVIDED THE STAGGER OF THE INSULATED JOINTS DOES NOT EXCEED

SATISFACTORY TO RELOCATE THE INSULATED JOINT IN THE FIELD UP TO 1’-0" SO AS TO PROVIDE A

LOCATIONS OF INSULATED JOINTS ARE AS SHOWN ON ES2840-02 AND ES2840-03.  IT WILL BE

ENTIRE DOUBLE SLIP CROSSING TO BE FABRICATED FROM 136 LB HEAD HARDENED RAIL. 

INSULATED GAUGE PLATE DS-GP-1

INSULATED GAUGE PLATE DS-GP-2 AND DS-GP-3

- 1 OF 1
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NTS

ES2840-01
BILL OF MATERIAL AND GENERAL NOTES

WITH SOLID MANGANESE FROG

NO 8 136 LB RE DOUBLE SLIP CROSSING



38’-0�"

10’-4" 27’-8�"

6"

3’-0�"

1’-6�" 3’-5�"

5’-0�"

3’-5�"

11’-0"
7’-0"

WELDED HEEL JOINT

RAIL BOUND MANGANESE FROG INSULATED JOINT

FW

SOLID CENTER FROG

FW

SOLID CENTER FROG23’-3�" SWITCH POINT

FW

INSULATED JOINT

1’-8" 1’-8�" 9 @ 1’-7�" = 14’-7�" 1’-8" 1’-5" 1’-7" 1’-9�" 1’-7�" 1’-10" 5 @ 1’-8�" = 8’-7�" 1’-8�" 1’-8" 1’-10�" 1’-10�" 1’-10�" 1’-10" 1’-8" 10"

27’-2�" STRAIGHT STOCK RAIL NO 2

31’-2�" CURVED STOCK RAIL NO 1

PLATE (TYP)

STANDARD
GUARD RAIL (TYP)

13’-0" ADJUSTABLE 27’-8�" CURVED SWITCH POINT

27’-8�" CURVED SWITCH POINT

31’-2�" CURVED STOCK RAIL NO 7

27’-2�" STRAIGHT STOCK RAIL NO 8

23’-3�" SWITCH POINT

POINT, 4�"

THROW AT SWITCH

FW

FW
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STOCK RAIL #8

27’-2�" STR

(TYP)

JOINT MARK

7°9’10"

STOCK RAIL #10

27’-2�" STR

STOCK RAIL #3 

31’-2�" CVD

STOCK RAIL #1

31’-2�" CVD

STOCK RAIL #2

27’-2�" STR

STOCK RAIL #4

27’-2�" STR

STOCK RAIL #9 

31’-2�" CVD

STOCK RAIL #7

31’-2�" CVD

PS TO PS = 55’-5�" (�" PF TO �" PF = 76’-1�")

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011

UserName=> carlosa Date Plotted: 2:43:08 PM10/5/2011 Plot Driver=> S:\Plot Drivers\pdf.plt FileName=> s:\V8EngStds\2000\Turnouts\No 8 Double Slip\ES2840-04.dgn

ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

CROSSING DATA

REFERENCE DRAWING

7.

 

6.

5.

4.

 

 

 

3.

 

 

2.

 

1.

8.

7.

 

6.

 

5.

 

4.

3.

2.

 

1.

JOINT

INSULATED

JOINT

INSULATED

END FROG

JOINT

INSULATED

B

A

C

ED

J H

G

P N

L M

T

V

END FROG

GAUGE 4’-8� "

GAUGE 4’-8� "

PS PS

OF TANGENTS 7°-9’-10"

ANGLE AT CENTERLINE

OF SLIP

JOINT
INSULATED
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27’-8�" CVD SWITCH POINT 27’-8�" CVD SWITCH POINT
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23’-3� " SWITCH POINT

23’-3� " SWITCH POINT

23’-3� " SWITCH POINT

23’-3� " SWITCH POINT
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INCLUDING END FROGS AND HF GUARD RAILS.

ENTIRE CROSSOVER TO BE FULLY SHOP/FLOOR ASSEMBLED 

MATCH MARK ALL RAIL ENDS AS SHOWN. 

WHITE PAINT ON OUTER FLANGE OF RAIL. 

PROPER LOCATION OF EDGE OF PLATES TO BE MARKED WITH 

ABOVE BASE, 1�" DIA HOLES. 

ALL INSULATED JOINT RAILS: 3�" - 6" - 6" @ 3�" 

9�" - 6" @ 3�" ABOVE BASE, 1�" DIA HOLES. 

JOINT DRILLING: ALL FIELD WELDED RAILS: 

JOINT GAPS: �" STANDARD: �" INSULATED. 

ALL RAILS TO BE FULLY HEAT TREATED - BRINELL 341-388. 

AND TO �" POINT OF END OF FROG. 

ALL MEASUREMENTS GIVEN AT �" BELOW TOP OF RAIL 

BETWEEN THEORETICAL POINTS OF END FROGS

BETWEEN THEORETICAL POINTS OF END FROG & CENTER FROG

FROM INSIDE SWITCH POINTS TO THEORETICAL POINT END FROG

FROM THEORETICAL POINT OF CENTER FROG TO HEEL JOINT

LENGTH OF INSIDE SAMSON STOCK RAILS

LENGTH OF OUTSIDE SAMSON STOCK RAILS

LENGTH OF FROG FROM THEORETICAL POINT TO TOE

LENGTH OF FROG FROM THEORETICAL POINT TO HEEL

LENGTH OF OUTSIDE SAMSON END SWITCH POINTS (0" SAMSON)

LENGTH OF INSIDE SAMSON END SWITCH POINTS (0" SAMSON)
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37’-9�"
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7’-6�"

31’-2�"
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11’-4"

23’-3�"
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THROW AT END PT

GAUGE ON STRAIGHT TRACK

GAUGE ON CURVED TRACK

HEEL SPREAD OUTSIDE SWITCH POINTS 6�" BC, 10�" AC
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27’-2�"

NOTE:

SPECIFICATIONS:

SWITCH ANGLE 

4’-8�"GAUGE ON SWITCH PT

GAUGE PLATES - TO BE FURNISHED INSTALLED.

WITH BRACES AND PLATES. 

GUARD RAILS - U-69 SECTION 13’-0" RAISED GUARD RAIL 

ADJUSTABLE BRACES - BOLTLESS WITH SPRING CLIPS. 

CLIPS AND RODS - VERTICAL RODS WITH "SMJ" CLIPS. 

REPLACEABLE MANGANESE INSERTS PER 2840-11 & 2840-12. 

DETAIL 5100. CURVED POINTS TO BE EQUIPPED WITH 

CURVED AND STRAIGHT, SAMSON PLANING AREMA 

SWITCH POINTS - 27’-8�" & 23’-3�" LONG, 

CASTING TO BE EXPLOSIVE HARDENED. 

18’-0" LONG WITH PANDROL PLATES - MANGANESE 

FROG - NO 8 RAIL BOUND MANGANESE FROG, 136 LB RE, 

AREMA PLAN. RAIL: 136 LB RE HEAT TREATED. 

CROSSING TYPE - NO 8 DOUBLE SLIP, GENERALLY PER 

LAYOUT - NO 8, DOUBLE SLIP CROSSING - 136 LB -------------------- SHEET NO 2840-02
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(MIN)

�" R

FACE OF WEB

18°-25’ (1 IN 3)

�" (+0"-�")

BAR

�" REINF

OF STOCK RAIL

GAUGE LINE

FASTENED HERE (SEE NOTE 8)

SWITCH POINT IDENTIFICATION TAG

(HEAVY HEX NUTS)

SPRING WASHER AND 1�" x 1�" COTTER 

TO CENTERLINE OF COTTER, WITH �" 

TRANSIT CLIP BOLTS: 1" x 1�" LG, 3�" 

1�" DIA

SEE NOTE 11

�" RIVETS (TYP)

ON GAUGE SIDE ONLY

�" x 14’-6" REINFORCING BAR

(HEAVY SQ NUTS), (SEE NOTE 11)

SPRING WASHER AND �" x 1�" COTTER

TO CENTERLINE OF COTTER, WITH 1�"

STOP BOLTS �" x 3�", 3�"

AND �" x 1�" COTTER (HEAVY SQ NUTS)

OF COTTER, WITH 2 NUTS. �" SPRING WASHER

LUG BOLTS 1" x 5" LG, 4�" TO CENTERLINE

(TYP)

1�" DIA HOLES

SWITCH ANGLE 1°-44’-11"

END OF BOTTOM PLANING.

TRANSIT CLIP
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REMOVE ALL BURRS.

1�" R AND GRIND TO SHARP EDGE.

CHAMFER ANGLE 78°00’, ROUND TO

AT �" BELOW TOP OF STOCK RAIL,

�" POINT CHAMFERED TO �" IN 2’-0"

NOTES:
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T
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�
"

2
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D
 

C
U

T

�
"

3�" ABOVE BASE

�" DIA @

INSERT ARE TO BE FURNISHED.

REPLACEMENT POINTS MUST SPECIFY WHETHER PLAIN POINT OR MANGANESE STEEL 

(TURNOUT SIDE) AND A PLAIN SWITCH POINT ON THE NORMAL POINT (STRAIGHT SIDE). 

TURNOUTS ARE TO BE FINISHED WITH MANGANESE STEEL INSERT ON THE REVERSE POINT 

COLLAR PART NO L3-2-R-24G. 

�" STOP BOLTS USE HUCK FASTENERS, BOLT PART NO C-50-LR-BR2424 AND 

NO C-50-LR-BR2416 AND COLLAR PART NO L3-2-24G FOR �" RIVETS. FOR 

BOLTS, MANUFACTURER CAN SUBSTITUTE �" HUCK FASTENERS, BOLT PART 

UNLESS SWITCH POINT ORDER SPECIFICALLY CALLS FOR USE OF �" RIVETS AND �" STOP 

NON - INTERLOCKED AND INTERLOCKED SWITCH POINTS ARE MADE THE SAME. 

BY SLIGHTLY GRINDING. ALSO, "DO NOT" END HARDEN RAIL END. 

AT HEEL END OF SWITCH POINT RAIL, BREAK SHARP CORNER AROUND THE ENTIRE PERIPHERY 

AT HEEL SPACER BLOCK IN LOCATION SHOWN. 

16’-6" (40’-0") NO 8. TAG TO BE FASTENED TO SWITCH POINT, ON GAUGE SIDE OF RAIL 

THE ACTUAL LENGTH OF SWITCH POINT RAIL AND (3) THE TURNOUT NUMBER. MARK TAG THUS: 

METAL IDENTIFICATION TAG SHOWING (1) DESIGN LENGTH OF SWITCH, (2) IN PARENTHESIS, 

FULL HEAD CONTOUR. 

AND SHALL RUN OUT AT THE END OF THE TOP PLANING, WHERE THE SWITCH POINT HAS 

FROM THE POINT OF SWITCH AND SHALL BE SHAPED TO THE CONTOUR OF A NEW 136 LB RE 

THE CONTOUR PLANING SHALL BE ON THE GAUGE SIDE BEGINNING AT A DISTANCE OF 3’-0" 

PEENING. 

BRAND ON RAIL AT EDGE OF BOLT HOLE TO BE CAREFULLY REMOVED BY GRINDING BEFORE 

THE SWITCH POINT. USING AIR HAMMER WITH SUITABLE HEAD AND FINISHING WITH DRIFT PIN. 

BOLT HOLES AS INDICATED AT THE HEEL OF THE SWITCH POINT AND AT THE HEEL END OF 

IN ORDER TO ELIMINATE STRESS RAISERS, MANUFACTURER SHALL PEEN THE EDGES OF THE 

PER CURRENT AREMA "MANUAL AND PORTFOLIO", UNLESS OTHERWISE SPECIFIED ON THIS PLAN. 

MATERIAL AND WORKMANSHIP, ALSO ANY CONSTRUCTION DETAILS NOT SHOWN, SHALL BE 

SIDE PLANING FIGURED ON GAUGE LINE �" BELOW TOP OF RAIL. 

RIGHT HAND TURNOUT SHOWN. MAKE OPPOSITE HAND FOR LEFT HAND SWITCH POINTS. 

MANUFACTURER AND WHEN MADE, TO BE FASTENED TO SWITCH POINT AT LOCATION SHOWN. 

METAL IDENTIFICATION TAG SHOWING HAND OF SWITCH POINT, WEIGHT OF RAIL, 

SWITCH POINTS TO BE MADE FROM NEW HEAD HARDENED RAIL. 

12.
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SEE NOTE 11

�" RIVETS (TYP)

COTTER (HEAVY HEX NUTS)

SPRING WASHER AND 1�" x 1�" 

TO CENTERLINE OF COTTER, WITH �" 

TRANSIT CLIP BOLTS: 1" x 1�" LG, 3�" 

(HEAVY SQ NUTS), (SEE NOTE 11)

SPRING WASHER AND �" x 1�" COTTER

TO CENTERLINE OF COTTER, WITH 1�"

STOP BOLTS �" x 3�", 3�"

COTTER (HEAVY SQ NUTS)
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STOP

NOTES:

INSERT ARE TO BE FURNISHED.

REPLACEMENT POINTS MUST SPECIFY WHETHER PLAIN POINT OR MANGANESE STEEL 

(TURNOUT SIDE) AND A PLAIN SWITCH POINT ON THE NORMAL POINT (STRAIGHT SIDE). 

TURNOUTS ARE TO BE FINISHED WITH MANGANESE STEEL INSERT ON THE REVERSE POINT 

COLLAR PART NO L3-2-R-24G. 

�" STOP BOLTS USE HUCK FASTENERS, BOLT PART NO C-50-LR-BR2424 AND 

NO C-50-LR-BR2416 AND COLLAR PART NO L3-2-24G FOR �" RIVETS. FOR 

BOLTS, MANUFACTURER CAN SUBSTITUTE �" HUCK FASTENERS, BOLT PART 

UNLESS SWITCH POINT ORDER SPECIFICALLY CALLS FOR USE OF �" RIVETS AND �" STOP 

NON - INTERLOCKED AND INTERLOCKED SWITCH POINTS ARE MADE THE SAME. 

BY SLIGHTLY GRINDING. ALSO, "DO NOT" END HARDEN RAIL END. 

AT HEEL END OF SWITCH POINT RAIL, BREAK SHARP CORNER AROUND THE ENTIRE PERIPHERY 

AT HEEL SPACER BLOCK IN LOCATION SHOWN. 

16’-6" (40’-0") NO 8. TAG TO BE FASTENED TO SWITCH POINT, ON GAUGE SIDE OF RAIL 

THE ACTUAL LENGTH OF SWITCH POINT RAIL AND (3) THE TURNOUT NUMBER. MARK TAG THUS: 

METAL IDENTIFICATION TAG SHOWING (1) DESIGN LENGTH OF SWITCH, (2) IN PARENTHESIS, 

FULL HEAD CONTOUR. 

AND SHALL RUN OUT AT THE END OF THE TOP PLANING, WHERE THE SWITCH POINT HAS 

FROM THE POINT OF SWITCH AND SHALL BE SHAPED TO THE CONTOUR OF A NEW 136 LB RE 

THE CONTOUR PLANING SHALL BE ON THE GAUGE SIDE BEGINNING AT A DISTANCE OF 3’-0" 

PEENING. 

BRAND ON RAIL AT EDGE OF BOLT HOLE TO BE CAREFULLY REMOVED BY GRINDING BEFORE 

THE SWITCH POINT. USING AIR HAMMER WITH SUITABLE HEAD AND FINISHING WITH DRIFT PIN. 

BOLT HOLES AS INDICATED AT THE HEEL OF THE SWITCH POINT AND AT THE HEEL END OF 

IN ORDER TO ELIMINATE STRESS RAISERS, MANUFACTURER SHALL PEEN THE EDGES OF THE 

PER CURRENT AREMA "MANUAL AND PORTFOLIO", UNLESS OTHERWISE SPECIFIED ON THIS PLAN. 

MATERIAL AND WORKMANSHIP, ALSO ANY CONSTRUCTION DETAILS NOT SHOWN, SHALL BE 

SIDE PLANING FIGURED ON GAUGE LINE �" BELOW TOP OF RAIL. 

RIGHT HAND TURNOUT SHOWN. MAKE OPPOSITE HAND FOR LEFT HAND SWITCH POINTS. 

MANUFACTURER AND WHEN MADE, TO BE FASTENED TO SWITCH POINT AT LOCATION SHOWN. 

METAL IDENTIFICATION TAG SHOWING HAND OF SWITCH POINT, WEIGHT OF RAIL, 

SWITCH POINTS TO BE MADE FROM NEW HEAD HARDENED RAIL. 

12.

11.

10.

9.

8.

7.

6.

5.

4.

3.

2.

1.

TOP VIEW SWITCH POINT

SIDE VIEW SWITCH POINT
(RIGHT HAND CURVED INSIDE END POINT)

3�" ABOVE BASE

�" DIA @

8" R AND 20" R
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NOTES:

WELDING OF GAUGE PLATE & GUARD RAIL:

18’-0" LONG WITH PLATES

NO 8 RAILBOUND MANGANESE FROG

DETAIL OF WING WHEEL RISER

TYPICAL PLATE PUNCHING DETAIL CASTING / RAIL FIT

DETAIL OF FROG

- TIES PERPENDICULAR TO CENTERLINE OF FROG -

�" PF

�" PF

HS

HSHSHSHSHS

HSHS
HS

HS
HS HS

BY SCRRA DIRECTOR OF ENGINEERING.

OTHER WIRE OR ELECTRODES MEETING SPECIFICATIONS AS CALLED FOR AND APPROVED 

C. WIRE, �", NR203, 1% NICKEL FLUX CORE. 

B. ELECTRODE, �", WELDING SPEC 7018XLM. 

A. ELECTRODE, �", WELDING SPEC 7018XLM. 

3 PASS �" + FILLET WELD. FOR WELDING USE THE FOLLOWING: 

CAREFULLY WELD FROG PLATE AND GUARD RAIL PLATE TO FROG GAUGE PLATES WITH 

RECHECK TRACK GAUGE AND CORRECT IF NECESSARY. 

SECURE TO FROG AND GUARD RAIL WITH "PANDROL" CLIPS. 

STARTING WITH ONE GAUGE PLATE, PLACE FROG PLATES WITH ADJUSTABLE BRACES AND 

CHECK TRACK FOR CORRECT GAUGE. 

POSITION GAUGE PLATES AT DESIGNATED TIE LOCATIONS AND ANCHOR IN PLACE. 

THEORETICAL PF

GW = 5�" AT BOT

GW = 6�" AT TOP

     @�" BELOW

GW = 4" BETWEEN RAIL HEADS

F
U

L
L
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E
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GW = 3�" AT BOT

GW = 3�" AT TOP

     @�" BELOW

GW = 2�" BETWEEN RAIL HEADS
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REFERENCE DRAWINGS

AT SECTION "X" - "X" ON WING RAIL

SLOPE ON MANGANESE

WEIGHT OF RAIL, FROG NO, MANUFACTURER AND YEAR MANUFACTURED.

IDENTIFICATION TAG WITH RAISED METAL CHARACTERS TO BE APPLIED WHICH WILL STATE 

SECURED IN THE PROPER LOCATION ON THE TIE WITH PROPER ALIGNMENT. 

PLATE. PLATES ARE TO BE WELDED ONLY AFTER THE GAUGE PLATE AND THE FROG IS 

IN THE FIELD WITH A 3 PASS �" + FILLET WELD CONTINUOUS ON BOTH ENDS OF THE 

GUARD RAIL PLATES ARE TO BE INSTALLED AND WELDED TO THE FROG GAUGE PLATES 

PROPER ALIGNMENT. 

ARE SECURED IN THE PROPER LOCATION ON THE TIE WITH THE FROG IN PLACE AT 

3 PASS �" + FILLET WELD. PLATES WILL BE WELDED ONLY AFTER THE GAUGE PLATES 

FIT. FROG PLATES WILL BE WELDED TO THE GAUGE PLATES IN THE FIELD WITH A 

OF ADJUSTABLE CLAMPS ON FROG PLATES F-1, F-2 AND F-3 TO INSURE PROPER 

MANUFACTURER OF FROG PLATES SHALL USE COMPLETED FROG TO VERIFY LOCATION 

DIMENSION AS CALLED FOR. 

OF THE BASE OF RAIL SEAT MUST BE MACHINED OUT TO PROVIDE A CLEAR RAIL SEAT 

ANY WELD PROJECTING BEYOND THE VERTICAL FACE OF THE SHOULDER IN THE AREA 

MINIMUM 2 PASS �" + FILLET WELD ALONG BEVELED GROOVES OF THE SHOULDER. 

THE PRESSED STEEL SHOULDER MUST BE CAREFULLY WELDED TO ALL PLATES WITH A 

MADE OF MILD STEEL AND MEETING "PANDROL’S" DESIGN SPECIFICATIONS SHALL BE USED. 

THE "PANDROL" TYPE, OR APPROVED EQUAL, WELD - ON PRESSED STEEL SHOULDER, 

THE PLATES AS SHOWN ARE FOR A 136 LB, NO 8, DOUBLE SLIP CROSSING. 

PLATES TO BE MADE OF MILD ROLLED STEEL. 

TOE AND HEEL BLOCKS AND BOLTS PER AREMA SPECIFICATIONS. 

BODY BOLTS, 1�" DIA, H.T.C.S. - PER AREMA SPECIFICATIONS. 

FROG PLATES ARE DESIGNED TO BE INSTALLED PERPENDICULAR TO MAIN TRACK. 

AREMA RECOMMENDED PRACTICE. 

ANY CONSTRUCTION DETAILS NOT SHOWN SHALL BE IN ACCORDANCE WITH CURRENT 

FOR SPECIAL TRACKWORK", EXCEPT AS OTHERWISE SPECIFIED. 

WORKMANSHIP AND MATERIALS SHALL BE PER CURRENT AREMA "SPECIFICATIONS 

FROG PLATES F-1 THRU F-4 SEE SHEET ES2840-48. 

FOR DETAILS OF FROG GAUGE PLATES SEE SHEET ES2840-47. FOR DETAILS OF 

ON SAME END OF ALL FROG PLATES. 

FROG NO, RH, RAIL SECTION AND PLATE NUMBER. MARK TO BE STAMPED 

ALL FROG PLATES SHALL BE STAMPED IN �" CHARACTERS TO INDICATE MFG, 

WITH "PANDROL" FASTENERS. 

CURRENT AREMA SPECIFICATIONS AND MODIFIED FOR ARM LENGTHS AND PLATES 

1012 AN M2.7 WITH EXPLOSIVE HARDENED MANGANESE HIGH INTEGRITY CASTING PER 

RAIL BOUND MANGANESE FROG PER CURRENT AREMA PLAN NO 775, 

RAIL USED TO FABRICATE FROG IS TO BE 136 LB HEAD HARDENED. 

FROG ANGLE 7°-09’-10". 

GAUGE WIDTH @ BOT = 5�" X 6�"

GAUGE WIDTH @ TOP = 5�" X 6�"

CI TOE BLOCK - L-4956 (9" LG)

’Y’ ’Y’
’X’ ’X’

AT SECTION "Y" - "Y" ON WING RAIL

SLOPE ON MANGANESE

GW = GAUGE WIDTH

ABBREVIATION

U-69 GUARD RAIL - 136 LB ----------------------------------------- NO 2840-60

LAYOUT - NO 8, DOUBLE SLIP CROSSING - 136 LB ------------------- NO 2840-02
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SOLID CAST MANGANESE STEEL CENTER FROGS PER CURRENT AREMA 
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LAYOUT - NO 8, DOUBLE SLIP CROSSING - 136 LB -------- SHEET NO 2840-02
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INSULATED SLIDE GAUGE PLATE DS-GP-1

INSULATED SLIDE GAUGE PLATE DS-GP-2

INSULATED SLIDE GAUGE PLATE DS-GP-3

HOLES IN PLATES ARE 1" IN DIA UNLESS OTHERWISE NOTED.

ALL WELDS ARE �" FILLET WELDS UNLESS OTHERWISE NOTED.

STAMP PLATE WITH PROPER PLATE NUMBER AND WEIGHT OF RAIL.

CALLED FOR.

RAIL SEAT MUST BE MACHINED OUT TO PROVIDE A CLEAR RAIL SEAT DIMENSION AS 

WELD PROJECTING BEYOND THE VERTICAL FACE OF SHOULDER IN THE AREA OF THE 

THE PRESSED STEEL SHOULDER MUST BE CAREFULLY WELDED TO GAUGE PLATES. ANY 

SHALL BE USED. 

MADE OF MILD ROLLED STEEL AND MEETING "PANDROL’S" DESIGN SPECIFICATIONS 

THE "PANDROL" TYPE, OR APPROVED EQUAL, WELD - ON PRESSED STEEL SHOULDER, 

THE PLATES AS SHOWN ARE FOR A 136 LB, NO 8 DOUBLE SLIP CROSSING. 

PLATES TO BE MADE OF MILD ROLLED STEEL. 

1" x 8" - MILLED - (1 ASSEMBLED EACH REQ’D AS SHOWN)

1" x 8" - MILLED - (1 ASSEMBLED EACH REQ’D AS SHOWN)

1" x 8" - MILLED - (1 ASSEMBLED EACH 2 REQ’D AS SHOWN)
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4.

3.

2.

1.

WELDING SPECIFICATIONS:

NOTES:

OTHERWISE NOTED.

HOLES IN PLATES ARE 1" IN DIA UNLESS

DOUBLE SLIP CROSSING.

THE PLATES AS SHOWN ARE FOR A 136 LB, NO 8

CALLED FOR. 

TO PROVIDE A CLEAR RAIL SEAT DIMENSION AS

AREA  OF THE RAIL SEAT MUST BE MACHINED OUT

BEYOND THE VERTICAL FACE OF SHOULDER IN THE

WELDED TO THE PLATE. ANY WELD PROJECTING

THE PRESSED STEEL SHOULDER MUST BE CAREFULLY

SHALL BE USED. 

AND MEETING PANDROL’S DESIGN SPECIFICATIONS,

PRESSED STEEL SHOULDER,  MADE FROM MILD STEEL,

THE PANDROL TYPE, OR APPROVED EQUAL, WELD - ON

(RH OR LH) 

NO AND 136 (WEIGHT OF RAIL)  & HAND OF TURNOUT

EACH PLATE TO BE PLAINLY STAMPED WITH PLATE

PLATES TO BE MADE OF MILD ROLLED STEEL. 

6.

5.

4.

3.

2.

1.

LAYOUT - NO 8, DOUBLE SLIP CROSSING - 136 LB -------- SHEET NO 2840-02

REFERENCE DRAWINGS
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BRACE PLATE - DS-1L BRACE PLATE - DS-2L BRACE PLATE - DS-3L BRACE SLIDE PLATE - DS-5P

SLIDE PLATE - DS-4PBRACE PLATE - DS-3RBRACE PLATE - DS-2RBRACE PLATE - DS-1R

BRACE PLATE - DS-6P BRACE PLATE - DS-7P

MILLED W/ADJ RAIL BRACE

1" x 8" x 1’-10�"

MILLED W/ADJ RAIL BRACE

1" x 8" x 1’-11�"

MILLED W/ADJ RAIL BRACE

1" x 8" x 2’-1"

MILLED W/ADJ RAIL BRACE

1" x 8" x 2’-2�"

MILLED W/ADJ RAIL BRACE

1" x 8" x 1’-10�"

MILLED W/ADJ RAIL BRACE

1" x 8" x 2’-1"

MILLED W/ADJ RAIL BRACE

1" x 8" x 1’-11�"

MILLED W/ADJ RAIL BRACE

1" x 8" x 1’-10�"

MILLED W/ADJ RAIL BRACE

1" x 8" x 4’-6"
MILLED W/ADJ RAIL BRACE

1" x 8" x 4’-6"

 DIRECTOR OF ENGINEERING, MAY BE USED.

 SPECIFICATIONS AS CALLED FOR, APPROVED BY

 CORE.  OTHER WIRE OR ELECTRODES MEETING

   C. WIRE, WELDING �", NR203, 1% NICKEL FLUX

   B. ELECTRODE �", WELDING SPEC. 7018XLM. 

   A. ELECTRODE 1�", WELDING SPEC. 7018XLM. 

STOPS FOR ADJUSTABLE USE THE FOLLOWING: 

FOR WELDING PRESSED STEEL SHOULDERS OR PLATE

CLEAR DIMENSION CALLED FOR.

OR SHOULDER MUST BE MACHINED OFF TO PROVIDE

WELD PROJECTING BEYOND THE FACE OF THE STOP

OF SHOULDER IN THE AREA OF THE RAIL SEAT. ANY

FOURTH SIDE OF THE STOP PLATE OR VERTICAL FACE

BEYOND THE VERTICAL EDGE OF THE UNWELDED

WELDED TO PLATE.  NO WELD SHALL PROJECT

SHOULDERS AND STOPS ARE TO BE CAREFULLY

AND WELD WITH 3 - PASS �" + FILLET WELD. 

FLUSH WITH SHOULDER OF MILLED PLATE AS SHOWN

STOP PLATE FOR ADJUSTABLE RAIL BRACE TO BE SET

SHOWN AND WELD WITH 2 - PASS �" + WELD. 

OF BASE OF RAIL OR SHOULDER OF MILLED PLATE AS

SET PRESSED STEEL SHOULDER FLUSH AGAINST LINE

- 1 OF 1
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3.
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NOTES:

LAYOUT - NO 8, DOUBLE SLIP CROSSING - 136 LB -------- SHEET NO 2840-02

1" x 8" x 4’-1" - MILLED - W/ADJ RAIL BRACE 1" x 8" x 4’-1" - MILLED - W/ADJ RAIL BRACE �" x 8" x 4’-2�" - FLAT �" x 8" x 4’-2�" - FLAT

�" x 8" x 4’-2" - FLAT�" x 8" x 4’-2" - FLAT1" x 8" x 4’-0" - MILLED - W/ADJ RAIL BRACE1" x 8" x 4’-0" - MILLED - W/ADJ RAIL BRACE

HOLES IN PLATES ARE 1" IN DIA UNLESS OTHERWISE NOTED.

ALL WELDS ARE �" FILLET WELDS UNLESS OTHERWISE NOTED.

STAMP PLATE WITH PROPER PLATE NUMBER AND WEIGHT OF RAIL.

REFERENCE DRAWINGS

SWITCH SLIDE PLATE - DS-8P SWITCH SLIDE PLATE - DS-9P PLATE - DS-14P PLATE - DS-15P
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LAYOUT - NO 8, DOUBLE SLIP CROSSING - 136 LB -------- SHEET NO 2840-02
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HOLES IN PLATES ARE 1" IN DIA UNLESS OTHERWISE NOTED.

STAMP PLATE WITH PROPER PLATE NUMBER AND WEIGHT OF RAIL.

2.

1.

FROG PLATE - F-14FROG PLATE - F-13

FROG PLATE - F-10FROG PLATE - F-9FROG PLATE - F-5, F-6 AND F-7 FROG PLATE - F-8

FROG PLATE - F-12

FROG PLATE - F-11

NOTES:

FROG PLATE - F-1 FROG PLATE - F-2 FROG PLATE - F-3 FROG PLATE - F-4
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LAYOUT - NO 8, DOUBLE SLIP CROSSING - 136 LB -------- SHEET NO 2840-02

REFERENCE DRAWINGS

NO REQ’D

 �" x 8" x 3’-2" - FLAT  �" x 8" x 2’-11�" - FLAT  �" x 8" x 2’-9" - FLAT  �" x 8" x 2’-6�" - FLAT

 �" x 8" x 2’-10�" - FLAT

 �" x 8" x 1’-6" - FLAT  �" x 8" x 1’-6" - FLAT

�" x 8" x L - FLAT (SEE TABLE FOR LENGTHS)
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(4) HUCK COLLARS LC2R-24G

(4) �" HUCK BOLTS C50LR-BR24-36

(1) STEEL CHANNEL ST-568

(1) STEEL SPLICE PLATE ST-684

(4) FIBRE BUSHINGS B-11

(2) FIBRE ANGLE PLATE AP-34

(1) FIBRE CHANNEL C-1

1 " DIA HOLES IN RODS

56 THREADS @ 6-PER 1"

B.S. WHITWORTH THREADS

HEX JAM NUTS 1�" THREAD

INSULATION MATERIAL CONSISTS OF:

ELEVATION

SWITCH INFORMATION

PLAN

�" DIA HOLES�" DIA HOLES

�" DIA HOLES
�" DIA HOLES

�" DIA HOLES �" DIA HOLES

NOTE: APPLY BASKET TO ROD AT LOCATION A OR B AS ORDERED

(ROD NO 1B)

BASKET LOCATION B

(ROD NO 1A)

BASKET LOCATION A

(COUNTERSUNK ON BRACKET SIDE)

�" x 3�" BUTTON HEAD RIVETS

(1) EACH REQUIRED PER SLIP SWITCH

WITH HUCKED INSULATED SPLICE

INSULATED HEAD ROD NO 1A & NO 1B WITH CLIPS & BASKET ATTACHED

WELD ALL 4 SIDES

SLEEVE

SPRING WASHER, & COTTER PIN

MACHINE SQ HEAD BOLTS �" x 3�", SQ NUT,

BASKET WITH FIBRE CHANNEL, (4) HEAVY THREAD

BRACKET

CLIP

SPECIAL NUTS

& COTTER PIN

SQ NUT, SPRING WASHER,

HEAD BOLTS (2-PER CLIP), 1" x 4�",

HEAVY THREAD MACHINE SQ THIN

NOTES:

ROD NO 1B, BASKET LOCATION B

ROD NO 1A, BASKET LOCATION A

OUTSIDE POINT OVERTEES = 7’-6�"

INSIDE POINT OVERTEES = 10’-0�"

DEBURR ALL HOLES

BREAK ALL SHARP CORNERS

ROD SPACING = 1’-6�"

REINF = �" D BOTH SIDES (SLOT �" STOCK SIDE)

PT = 0" SAMSON

E DISTANCE = 1�"

THROW AT POINT = 4" MIN, 4�" MAX

GAUGE = 4’-8�"

WITH WEB BOLTS

TYPE SMJ CLIPS

STAMP RODS WITH "RESPECTIVE ROD NO-136-DSS"
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INSULATED HEAD ROD NO 1 FOR END POINTS

CLIP LOCATION = 1�" x 2�" x 5’-1"

(APPROX)

(APPROX)

CLIP LOCATION = 1�" x 2�" x 5’-1"
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(4) HUCK COLLARS LC2R-24G.

(4) �" HUCK BOLTS C50LR-BR24-36.

(1) STEEL CHANNEL ST-568.

(1) STEEL SPLICE PLATE ST-684.

(4) FIBRE BUSHINGS B-11.

(2) FIBRE ANGLE PLATE AP-34.

(1) FIBRE CHANNEL C-1.

(ADJUSTMENT 4’-2�" TO 4’-4�")

 OVERTEES = 4’-3�"

ELEVATION

PLAN

SWITCH INFORMATION

CONSISTS OF:

INSULATION MATERIAL

1�" DIA HOLES

IN RODS

1 " DIA HOLES

56 THREADS @ 6-PER 1"

B.S. WHITWORTH THREADS

1�" DIA HOLES

56 THREADS @ 6-PER 1"

B.S. WHITWORTH THREADS

NOTES:

2.

1.

CLIP LOCATION = 1�" x 2�" x 3’-1�" (APPROX)

WITH WEB BOLTS

TYPE SMJ CLIPS

WITH WEB BOLTS

TYPE SMJ CLIPS

CLIP LOCATION = 1�" X 2�" X 3’-1�" (APPROX)

ROD SPACING = 1’-6�" x 3’-5�" (NO 3 ROD)

ROD SPACING = 1’-6�" x 3’-0�" (NO 2 ROD)

REINF = �" D BOTH SIDES (SLOT �" STOCK SIDE)

PT = 0" SAMSON

E DISTANCE = 1�"

THROW AT POINT = 4" MIN, 4�" MAX

GAUGE = 4’-8�"

STAMP ROD WITH "RESPECTIVE ROD NO-136-DSS"

SLIP SWITCH

INSULATED SPLICE, (2) EACH REQUIRED PER

CLIPS AND BOLTS ATTACHED WITH HUCKED

INSULATED SPREAD RODS NO 2 OR 3 WITH
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NO 2 & 3 FOR END POINTS

INSULATED SPREAD RODS
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SHOULDER

PANDROL

�" BRACES

SECURITY LOCKNUT

FLAT WASHER AND

WITH �" THICK

�" x 3�" LONG

(8) GRADE 8 BOLTS

(8) �" THICK

(16) �" THICK

(8) �" THICK

(32) ADJUSTMENT SHIMS

�" BACKER PLATE

13’-0" LONG

(1) GUARD BAR UIC 33 (U69)
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CL

RAIL SEAT

CANT 1:40 �" DEEP�" DEEP

PLATE

WEB SIDE

TOP

OF ALL MACHINED SURFACES

BREAK SHARP CORNERS

1st CUT 2nd CUT

SIDE

GUARD FACE

FLARE DETAIL

TYPICAL PLATE PUNCHING DETAILTYPICAL PLATE DETAIL

NOTES:

5.

4.

3.

2.

1.

WELDING PER ANSI \ AWS D1.1-92 OR LATEST REVISION.

"SPECIFICATIONS FOR SPECIAL TRACKWORK". 

WORKMANSHIP AND TOLERANCES PER AREMA

LOCKNUT. 

M11 EXCEPT BOLT TO BE GRADE 8 AND NUT TO BE SECURITY

GUARD RAIL BOLT AND NUT PER AREMA SPECIFICATION

PER AREMA SPECIFICATION M7. 

BASE PLATE, BRACKET AND SHIMS MADE FROM MILD STEEL

(GUARD FACE BRINELL 319 MIN). 

GUARD RAIL SECTION UIC 33, (U69) UIC 860.0 GRADE 90A

NO 1

FROM THIS END
LAYOUT & DRILL

"X" LIFT LIFT

NO 1 NO 1 NO 1 NO 1 NO 1 NO 1 NO 1

   

A
   

B

 1
 

A
   

B
   

COLLECTIVE DRILLING FROM END OF GUARD BAR MARKED "X"

ASSEMBLED 13’-0" GUARD RAIL

"X"  9�" x 2’-5�" x 4’-0�" x 5’-8�" x 7’-3�" x 8’-11�" x 10’-6�" x 12’-2�"

     

     

     

DETAIL 1

     
     

     

SECTION A SECTION B
     

     

     

HOLES 1" DIA - 1�" ABOVE BASE
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4872.00

TOTAL

336.00

315.00

882.00

819.00

1134.00

1386.0011’-0"

12’-0"

13’-0"

14’-0"

15’-0"

16’-0"

24

18

12

12

4

4

TOTAL

74

7"x9"

7"x9"

7"x9"

7"x9"

7"x9"

7"x9"

FEET

BOARD
LENGTHSIZEPIECES

BILL OF SWITCH TIES

NO 10 DOUBLE SLIP CROSSING

ENGINEERING STANDARDS

METROLINK (SCRRA)

ES2841-60

ES2841-53

ES2841-52

ES2841-51

ES2841-50

ES2841-49

ES2841-48

ES2841-47

ES2841-46

ES2841-45

ES2841-44

ES2841-41

ES2841-40

ES2841-30

ES2841-14

ES2841-13

ES2841-12

ES2841-11

ES2841-04

ES2841-02

ES2841-01
QTY DESCRIPTION

BILL OF MATERIAL

SOLID MANGANESE CENTER FROG

"D" STRAPS WITH BOLTS

2 EACH

4 EACH

2 EACH

2 EACH

2 EACH

4 EACH

2 EACH

8 EACH

2 EACH

2 EACH

4 EACH

2 EACH

4 EACH

2 EACH

4 EACH

4 EACH

2 EACH

4 EACH

28 EACH

FROG PLATES F-1 THRU F-15A & 15B

E-CLIP TYPE E-2063 (GALVANIZED)

OUTER SLIP RAIL - 20’-7�" LONG

12 PIECES

20 PIECES

356 PIECES

24 PIECES

924 PIECES

NO 1A & 1B HEAD ROD FOR END POINTS

NO 2 & 3 SPREAD RODS FOR END POINTS

NO 4 & 5 HEAD RODS FOR MOVEABLE CENTER POINTS

SLIDE PLATE S-5P

SLIDE PLATE S-8P

BRACE SLIDE PLATES 1A & 1B THRU 4A & 4B

BRACE SLIDE PLATES 5-C

2 EACH

SWITCH PLATE 14-L & 14-R THRU 19-L &19-R

INSULATED FROG GAUGE PLATES FGP-1 THRU FGP-3

NO 10 RAIL BOUND MANGANESE FROG ~ 21’-2�"

BOLTLESS ADJUSTABLE BRACE ASSEMBLY

SCRRA ES2454 "PANDROL", OR EQUAL "E" - CLIP 6" TIE PLATE

E-CLIP TYPE E-2055 (GALVANIZED)

SCREW SPIKES �" DIA X 6" ES2355

STRAIGHT STOCK RAIL 25’-0�" LONG

BRACE RAIL - 5’-11�" LONG

MOVEABLE POINT RAIL - 13’-1�" LONG

SWITCH POINT RAIL - 22’-8�" LONG

KNUCKLE RAIL - 23’-11" LONG

STRAIGHT STOCK RAIL - 25’-0�" LONG

CURVED STOCK RAIL - 28’-2�" LONG

CURVED SWITCH POINT RAIL - 34’-7�" LONG

EPOXY BONDED PREFABRICATED INSULATED JOINT KITS

2 EACH

2 EACH

2 EACH

2 EACH

2 EACH

4 EACH

4 EACH

4 EACH

BRACE PLATES 6A & 7A

DI RAIL HOLD DOWN CLIPS E-3707

16’-0" U-69 ADJUSTABLE GUARD RAIL W/ PLATES

DI RAIL HOLD DOWN CLIPS E-3709

NOTES:

GAUGE PLATE GP-1 THRU GP-6

ALL E-CLIPS TO BE GALVANIZED.

ENTIRE CROSSOVER TO BE FULLY FLOOR ASSEMBLED INCLUDING END FROGS AND HF GUARD RAILS. 

RAIL TEMPERATURE. 

UPON COMPLETION OF TURNOUT INSTALLATION, RUNNING RAIL MUST BE ADJUSTED TO SCRRA NEUTRAL 

14 THRU 19 ARE DESIGNED TO BE PERPENDICULAR TO THE CENTRAL AXIS OF THE SWITCH. 

GAUGE PLATES FOR SWITCH AND FROG, SWITCH HEEL PLATE (FOR BOTH RH AND LH TURNOUTS) AND PLATES 

FOR CROSSING DATA FOR A NO 10 DOUBLE SLIP CROSSOVER 136 LB RE RAIL SEE CHART ON ES2841-04. 

SWITCH RODS NO 1A, 1B, AND 2 THRU 5 PER ES2841-50 THRU ES2841-53. 

THE 34’-7�" SWITCH POINT, MADE FROM 40’-0" RAIL PER ES2841-12 IS TO BE FURNISHED WITH 

MANUFACTURER SHALL BEVEL RAIL ENDS PER CURRENT AREMA PLAN NO 1005. 

INTO WOOD (NOT DRIVEN). 

SHALL BE 1" DIAMETER. PILOT HOLES IN TIES SHALL BE �" DIAMETER. SCREW SPIKES SHALL BE SCREWED 

SCREW SPIKES (�" x 6-2 TPI) SHALL CONFORM TO SCRRA STANDARD ES2355.  PLATE HOLES 

TIE PLATES SHALL CONFORM TO SCRRA STANDARD ES2454.

MUST ALSO BE SUPPLIED. 

AND INSULATED JOINTS, FIELD WELDS, RUNNING RAIL AND CLOSURE RAIL IDENTIFIED ON SUBSEQUENT SHEETS 

IN THE BILL OF MATERIALS. TO CONSTRUCT A COMPLETE TURNOUT, SWITCH TIES (PER LIST ON THIS SHEET) 

THE MATERIAL INCLUDED IN THE PURCHASE OF A "DOUBLE SLIP CROSSING COMPLETE" IS EVERYTHING LISTED 

THAT CHANGE DETAILS OF THESE STANDARDS MUST CLEARLY SPECIFY SUCH PROPOSED CHANGES. 

ENGINEERING AND CONSTRUCTION FOR APPROVAL PRIOR TO FABRICATION OF TURNOUT. SHOP DRAWINGS 

MANUFACTURER SHALL SUBMIT TWO COPIES OF SHOP DRAWINGS TO THE SCRRA DIRECTOR OF 

OTHERWISE SPECIFIED. 

GAUGE PLATES WILL BE FURNISHED INSULATED. SWITCH RODS WILL BE FURNISHED INSULATED UNLESS 

WHERE REQUIRED, ALL IDENTIFICATION SYMBOLS TO BE PLAINLY STAMPED. 

AREMA "TRACKWORK PLANS AND SPECIFICATIONS" UNLESS OTHERWISE SPECIFIED. 

MATERIALS AND WORKMANSHIP, ALSO ANY CONSTRUCTION DETAILS NOT SHOWN, SHALL BE PER CURRENT 

REQUIREMENTS OF THE SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION. 

ALL MATERIALS REQUIRED FOR HAND OR MACHINE OPERATED SWITCH OPERATION WILL BE FURNISHED PER 

ALL INSULATED JOINTS ARE TO BE ADHESIVE BONDED INSULATED JOINTS UNLESS OTHERWISE SPECIFIED. 

DISTANCE OF 4" FROM EDGE OF NEAREST TIE PLATE. 

SUSPENDED INSULATED JOINTS MUST BE LOCATED IN A CRIB AREA BETWEEN TIES, A MINIMUM 

SUSPENDED JOINT, PROVIDED THE STAGGER OF THE INSULATED JOINTS DOES NOT EXCEED 4’-6". 

TO RELOCATE THE INSULATED JOINT IN THE FIELD UP TO 1’-0" SO AS TO PROVIDE A SUITABLE 

LOCATIONS OF INSULATED JOINTS ARE AS SHOWN ON ES2841-02. IT WILL BE SATISFACTORY 

ENTIRE DOUBLE SLIP CROSSING TO BE FABRICATED FROM 136 LB HEAD HARDENED RAIL. 

GUARD RAIL DETAILS 16’-0" LONG 

INSLUATED HEAD ROD NO 5 FOR MOVEABLE CENTER POINTS NO 10 136 LB RE DOUBLE SLIP CROSSING

INSULATED HEAD ROD NO 4 FOR MOVEABLE CENTER POINTS NO 10 136 LB RE DOUBLE SLIP CROSSING

INSULATED SPREAD RODS NO 2 & 3 FOR END POINTS NO 10 136 LB RE DOUBLE SLIP CROSSING

INSULATED HEAD ROD NO 1 FOR END POINTS NO 10 136 LB RE DOUBLE SLIP CROSSING

FROG PLATE DETAILS NO 10 136 LB RE DOUBLE SLIP CROSSING

DETAILS INSULATED FROG GAUGE PLATE NO 10 136 LB RE DOUBLE SLIP CROSSING

BRACE SLIDE PLATES AND INSULATED SLIDE PLATE DETAILS NO 10 136 LB RE DOUBLE SLIP CROSSING

BRACE PLATE AND SLIDE PLATE DETAILS NO 10 136 LB RE DOUBLE SLIP CROSSING

INSULATED GAUGE PLATE DETAILS DS-GP-5 AND DS-GP-6 136 LB RE NO 10 DOUBLE SLIP CROSSING

INSULATED GAUGE PLATE DETAILS DS-GP-1, DS-GP-2, DS-GP-3, AND DS-GP-4 136 LB RE NO 10 DOUBLE SLIP CROSSING

NO 10 DOUBLE SLIP CROSSING CENTER SECTION LAYOUT 136 LB RE RAIL

NO 10 RAILBOUND MANGANESE STEEL FROG WITH PANDROLIZED PLATES FOR A 136 LB RE DOUBLE SLIP CROSSING

NO 10 136 LB RE DOUBLE SLIP CROSSING TIMBER TIE LAYOUT

UNDERCUT STOCK RAILS FOR 22’-8�" SWITCH POINTS FOR NO 10 DOUBLE SLIP CROSSING

136 LB RE MOVEABLE CENTER POINT, 3RD RAIL FILLER AND BRACE RAIL DETAILS NO 10 DOUBLE SLIP CROSSING

136 LB RE 34’-7�" CURVED SWITCH POINT NO 10 DOUBLE SLIP CROSSING

136 LB RE 22’-8�" STRAIGHT SWITCH POINT NO 10 DOUBLE SLIP CROSSING

CROSSING GEOMETRY AND CROSSING DATA NO 10 136 LB RE DOUBLE SLIP CROSSING

NO 10 136 LB RE DOUBLE SLIP CROSSING WITH SOLID MANGANESE FROG LAYOUT

NO 10 136 LB DOUBLE SLIP CROSSING WITH SOLID MANGANESE FROG BILL OF MATERIAL AND GENERAL NOTES
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STOCK RAIL #4

25’-0�" STR

STOCK RAIL #3

28’-2�" CVD

STOCK RAIL #8

25’-0�" STR

(TYP)

JOINT MARK

13’-1�"

MOVEABLE PT

13’-1�"

MOVEABLE PT

PS TO PS = 69’-3�"  (�" PF TO �" PF = 95’-1�")

13’-1�"

MOVEABLE PT
13’-1�"

MOVEABLE PT

5°43’ 29"

STOCK RAIL #7 

28’-2�" CVD

STOCK RAIL #1

28’-2�" CVD

STOCK RAIL #2

25’-0�" STR

STOCK RAIL #5 

28’-2�" CVD

STOCK RAIL #6

25’-0�" STR
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1.

CL

OF TANGENTS 5°-43’-29"

ANGLE AT CENTERLINE

OF SLIP

JOINT

INSULATED

JOINT

INSULATED

END FROG

JOINT

INSULATED

JOINT

INSULATED

B

A

C

E D

F G

H

K

J

L

M N

R P

S

KNUCKLE RAIL 23’-11"

KNUCKLE RAIL 23’-11"

T

V

END FROG

GAUGE 4’-8� "

GAUGE 4’-8� "

TNIOP HCTIWS "�8-’22 TNIOP HCTIWS "�8-’22

TNIOP HCTIWS "�8-’22

136 LB - NO 10 - DOUBLE SLIP CROSSING -------------------- SHEET NO 2841-02

GAUGE PLATES - TO BE FURNISHED INSTALLED.

WITH BRACES AND PLATES. 

GUARD RAILS - U-69 SECTION 16’-0" RAISED GUARD RAIL 

ADJUSTABLE BRACES - BOLTLESS WITH SPRING CLIPS. 

CLIPS AND RODS - VERTICAL RODS WITH "SMJ" CLIPS. 

REPLACEABLE MANGANESE INSERTS. 

DETAIL 5100. CURVED POINTS TO BE EQUIPED WITH 

CURVED AND STRAIGHT, SAMSON PLANING AREMA 

SWITCH POINTS - 22’-8�" & 34’-7�" LONG, 

CASTING TO BE EXPLOSIVE HARDENED. 

22’-6" LONG WITH PANDROL PLATES - MANGANESE 

FROG - NO 10 RAIL BOUND MANGANESE FROG, 136RE, 

AREMA PLAN NO 814. RAIL: 136RE HEAT TREATED. 

CROSSING TYPE - NO 10 DOUBLE SLIP, GENERALLY PER 

PS PS

TNIOP HCTIWS DVC "�7-’43TNIOP HCTIWS DVC "�7-’43

"�7-’02 LIAR PILS EDISTUO

BETWEEN THEORETICAL POINTS OF END FROGS

BETWEEN THEORETICAL POINT OF END FROG & CENTER FROG

FROM INSIDE SWITCH POINTS TO THEORETICAL POINT END FROG

FROM THEORETICAL POINT OF CENTER FROG TO HEEL JOINT

LENGTH OF INSIDE SAMSON STOCK RAILS

LENGTH OF OUTSIDE SAMSON STOCK RAILS

LENGTH OF FROG FROM THEORETICAL POINT TO TOE

LENGTH OF FROG FROM THEORETICAL POINT TO HEEL

LENGTH OF OUTSIDE SAMSON END SWITCH POINTS (0" SAMSON)

LENGTH OF INSIDE SAMSON END SWITCH POINTS (0" SAMSON)

94’-3�"

47’-2�"

12’-6�"

28’-2�"

8’-1�"

12’-3"

22’-8�"

34’-7�"

ANGLE OF CROSSING

DEGREE OF CURVATURE

GAUGE LINE RADIUS

THROW AT END PT

GAUGE ON STRAIGHT TRACK

GAUGE ON CURVED TRACK

5°-43’-29"

4°-48’-09"

1193.4206’

4’-8�"

4’-8�"

1°-11’-56"

-

-

CROSSING DATA

25’-0�"

25’-0�"

SWITCH ANGLE @ END POINTS

10’-4�"

HEEL SPREAD INSIDE SW PTS 6�" B.C. 14�" A.C.

HEEL SPREAD OUTSIDE SW PTS 5�" B.C. 8�" A.C.

END FROGS AND HF GUARD RAILS.

ENTIRE CROSSOVER TO BE FULLY FLOOR ASSEMBLED INCLUDING 

MATCH MARK ALL RAIL ENDS AS SHOWN. 

WHITE PAINT ON OUTER FLANGE OF RAIL. 

PROPER LOCATION OF EDGE OF PLATES TO BE MARKED WITH 

ABOVE BASE, 1�" DIA HOLES. 

ALL INSULATED JOINT RAILS: 3�" - 6" - 6" @ 3�" 

9�" - 6" @ 3�" ABOVE BASE, 1�" DIA HOLES. 

JOINT DRILLING: ALL FIELD WELDED RAILS: 

JOINT GAPS: �" STANDARD: �" INSULATED. 

ALL RAILS TO BE FULLY HEAT TREATED - BRINELL 341-388. 

AND TO �" POINT OF END OF FROG. 

ALL MEASUREMENTS GIVEN AT �" BELOW TOP OF RAIL 

NOTE: SPECIFICATIONS:

4"

TNIOP HCTIWS "�8-’22

"�7-’02 LIAR PILS EDISTUO 

TNIOP HCTIWS DVC "�7-’43 TNIOP HCTIWS DVC "�7-’43
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TOP VIEW SWITCH POINT

NOTES:

11.

10.

9.

8.

7.

6.

5.

4.

3.

2.

1.

REMOVE ALL BURRS.

CHAMFER ANGLE 78°00’, ROUND TO 1�" R AND GRIND TO SHARP EDGE.

�" POINT CHAMFERED TO �" IN 2’-0" AT �" BELOW TOP OF STOCK RAIL,

@�" BELOW

2�"

�" DIA @ 3�" ABOVE BASE

LH PT

RH PT

NO C-50-LR-BR2424 AND COLLAR PART NO L3-2-R-24G.

PART NO L3-2-R-24G FOR �" RIVETS.  FOR �" STOP BOLTS USE HUCK FASTENERS, BOLT PART

MANUFACTURER CAN SUBSTITUTE �" HACK FASTENERS, BOLT PART NOC-50-LR-BR2416 AND COLLAR

UNLESS SWITCH POINT ORDER SPECIFICALLY CALLS FOR USE OF �" RIVETS AND �" STOP BOLTS,

NON - INTERLOCKED AND INTERLOCKED SWITCH POINTS ARE MADE THE SAME. 

SLIGHTLY GRINDING. ALSO, DO NOT END HARDEN RAIL END. 

AT HEEL END OF SWITCH POINT RAIL, BREAK SHARP CORNER AROUND THE ENTIRE PERIPHERY BY

TO BE FASTENED TO SWITCH POINT, ON GAUGE SIDE OF RAIL AT HEEL SPACER BLOCK IN LOCATION SHOWN. 

LENGTH OF SWITCH POINT RAIL AND (3) THE TURNOUT NUMBER. MARK TAG THUS:  22’-8�" NO 10. TAG

METAL IDENTIFICATION TAG SHOWING (1) DESIGN LENGTH OF SWITCH, (2) IN PARENTHESES, THE ACTUAL

END OF THE TOP PLANING, WHERE THE SWITCH POINT HAS FULL HEAD CONTOUR. 

OF SWITCH AND SHALL BE SHAPED TO THE CONTOUR OF A NEW 136 LB RE RAIL AND SHALL RUN OUT AT THE

THE CONTOUR PLANING SHALL BE ON THE GAUGE SIDE BEGINNING AT A DISTANCE OF 3’-0" FROM THE POINT

HOLE TO BE CAREFULLY REMOVED BY GRINDING BEFORE PEENING. 

AIR HAMMER WITH SUITABLE HEAD AND FINISHING WITH DRIFT PIN.  BRAND ON RAIL AT EDGE OF BOLT

AS INDICATED AT THE HEEL OF THE SWITCH POINT AND AT HEEL END OF THE SWITCH POINT RAIL.  USING

IN ORDER TO ELIMINATE STRESS RAISERS, MANUFACTURER SHALL PEEN THE EDGES OF THE BOLT HOLES

AREMA "TRACKWORK PLANS AND SPECIFICATIONS", UNLESS OTHERWISE SPECIFIED ON THIS PLAN. 

MATERIAL AND WORKMANSHIP, ALSO ANY CONSTRUCTION DETAILS NOT SHOWN, SHALL BE PER CURRENT

SIDE PLANING FIGURED ON GAUGE LINE �" BELOW TOP OF RAIL. 

LEFT HAND TURNOUT SHOWN. MAKE OPPOSITE HAND FOR RIGHT HAND SWITCH POINT. 

WHEN MADE, TO BE FASTENED TO SWITCH POINT AT LOCATION SHOWN. 

METAL IDENTIFICATION TAG SHOWING HAND OF SWITCH POINT, WEIGHT OF RAIL, HS, MANUFACTURER AND

SWITCH POINTS TO BE MADE FROM NEW HIGH STRENGTH RAIL. 
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THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH
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SWITCH POINT (RIGHT HAND OPPOSITE)

LEFT HAND CURVED INSIDE END

TOP VIEW SWITCH POINT

SIDE VIEW SWITCH POINT

NOTES:

REMOVE ALL BURRS.

CHAMFER ANGLE 78°00’, ROUND TO 1�" R AND GRIND TO SHARP EDGE.

�" POINT CHAMFERED TO �" IN 2’-0" AT �" BELOW TOP OF STOCK RAIL,

@�" BELOW

2�"

�" DIA @ 3�" ABOVE BASE 1�" DIA @ 3�" ABOVE BASE

SIDE PLANING
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SHARP

BREAK
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8" R AND 20" R
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LH PT

RH PT

BY SCRRA DIRECTOR OF ENGINEERING PRIOR TO MANUFACTURING OF INSERT.

SWITCH POINT MANUFACTURER MUST SUPPLY SHOP DRAWINGS OF MANGANESE STEEL INSERT FOR APPROVAL

NO C-50-LR-BR2424 AND COLLAR PART NO L3-2-R-24G.

PART NO L3-2-R-24G FOR �" RIVETS.  FOR �" STOP BOLTS USE HUCK FASTENERS, BOLT PART

MANUFACTURER CAN SUBSTITUTE �" HACK FASTENERS, BOLT PART NO C-50-LR-BR2416 AND COLLAR

UNLESS SWITCH POINT ORDER SPECIFICALLY CALLS FOR USE OF �" RIVETS AND �" STOP BOLTS,

NON - INTERLOCKED AND INTERLOCKED SWITCH POINTS ARE MADE THE SAME. 

SLIGHTLY GRINDING. ALSO, DO NOT END HARDEN RAIL END. 

AT HEEL END OF SWITCH POINT RAIL, BREAK SHARP CORNER AROUND THE ENTIRE PERIPHERY BY

TO BE FASTENED TO SWITCH POINT, ON GAUGE SIDE OF RAIL AT HEEL SPACER BLOCK IN LOCATION SHOWN. 

LENGTH OF SWITCH POINT RAIL AND (3) THE TURNOUT NUMBER. MARK TAG THUS:  22’-8�" NO 10. TAG

METAL IDENTIFICATION TAG SHOWING (1) DESIGN LENGTH OF SWITCH, (2) IN PARENTHESES, THE ACTUAL

END OF THE TOP PLANING, WHERE THE SWITCH POINT HAS FULL HEAD CONTOUR. 

OF SWITCH AND SHALL BE SHAPED TO THE CONTOUR OF A NEW 136 LB RAIL AND SHALL RUN OUT AT THE

THE CONTOUR PLANING SHALL BE ON THE GAUGE SIDE BEGINNING AT A DISTANCE OF 3’-0" FROM THE POINT

HOLE TO BE CAREFULLY REMOVED BY GRINDING BEFORE PEENING. 

AIR HAMMER WITH SUITABLE HEAD AND FINISHING WITH DRIFT PIN.  BRAND ON RAIL AT EDGE OF BOLT

AS INDICATED AT THE HEEL OF THE SWITCH POINT AND AT HEEL END OF THE SWITCH POINT RAIL.  USING

IN ORDER TO ELIMINATE STRESS RAISERS, MANUFACTURER SHALL PEEN THE EDGES OF THE BOLT HOLES

AREMA "TRACKWORK PLANS AND SPECIFICATIONS", UNLESS OTHERWISE SPECIFIED ON THIS PLAN. 

MATERIAL AND WORKMANSHIP, ALSO ANY CONSTRUCTION DETAILS NOT SHOWN, SHALL BE PER CURRENT

SIDE PLANING FIGURED ON GAUGE LINE �" BELOW TOP OF RAIL. 

LEFT HAND TURNOUT SHOWN. MAKE OPPOSITE HAND FOR RIGHT HAND SWITCH POINT. 

WHEN MADE, TO BE FASTENED TO SWITCH POINT AT LOCATION SHOWN. 

METAL IDENTIFICATION TAG SHOWING HAND OF SWITCH POINT, WEIGHT OF RAIL, HS, MANUFACTURER AND

SWITCH POINTS TO BE MADE FROM NEW HIGH STRENGTH RAIL. 
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REFERENCE DRAWING

OF RAIL, FROG NO, MANUFACTURER AND YEAR MANUFACTURED.

IDENTIFICATION TAG WITH RAISED METAL CHARACTERS TO BE APPLIED WHICH WILL STATE WEIGHT 

PROPER LOCATION ON THE TIE WITH THE FROG IN PLACE AT PROPER ALIGNMENT. 

PLATES ARE TO BE WELDED ONLY AFTER THE GAUGE PLATE AND THE FROG IS SECURED IN THE

FIELD WITH A 3 PASS �" + FILLET WELD CONTINUOUS ON BOTH ENDS OF THE PLATE.

GUARD RAIL PLATES ARE TO BE INSTALLED AND WELDED TO THE FROG GAUGE PLATES IN THE

PROPER LOCATION ON THE TIE WITH THE FROG IN PLACE AT PROPER ALIGNMENT. 

WELD.  PLATES WILL BE WELDED ONLY AFTER THE GAUGE PLATES ARE SECURED IN THE

PLATES WILL BE WELDED TO THE GAUGE PLATES IN THE FIELD WITH A 3 PASS �" + FILLET

ADJUSTABLE CLAMPS ON FROG PLATES F-1, F-2 AND F-3 TO INSURE PROPER FIT. FROG

MANUFACTURER OF FROG PLATES SHALL USE COMPLETED FROG TO VERIFY LOCATION OF

AS CALLED FOR. 

THE BASE OF RAIL SEAT MUST BE MACHINED OUT TO PROVIDE A CLEAR RAIL SEAT DIMENSION 

SHOULDER. ANY WELD PROJECTING BEYOND THE VERTICAL FACE OF SHOULDER IN THE AREA OF 

PLATES WITH A MINIMUM 2 PASS �" + FILLET WELD ALONG THE BEVELED GROOVES OF THE 

DESIGN SPECIFICATIONS. THE PRESSED STEEL SHOULDER MUST BE CAREFULLY WELDED TO ALL 

PURCHASED FROM "PANDROL INTERNATIONAL", OR APPROVED ALTERNATE MEETING "PANDROL’S" 

THE "PANDROL" TYPE WELD - ON PRESSED STEEL SHOULDER, MADE OF MILD STEEL, TO BE 

OPERATED TURNOUT. 

THE PLATES AS SHOWN ARE FOR A 136 LB, NO 10, DOUBLE SLIP CROSSING, MACHINE 

PLATES TO BE MADE OF MILD ROLLED STEEL. 

TOE AND HEEL BLOCKS AND BOLTS PER AREMA SPECIFICATIONS. 

BODY BOLTS 1�" DIAMETER, H.T.C.S. - PER AREMA SPECIFICATIONS. 

FROG PLATES ARE DESIGNED TO BE INSTALLED PERPENDICULAR TO MAIN TRACK. 

RECOMMENDED PRACTICE. 

ANY CONSTRUCTION DETAILS NOT SHOWN SHALL BE IN ACCORDANCE WITH CURRENT AREMA 

"SPECIAL TRACKWORK", EXCEPT AS OTHERWISE SPECIFIED. 

WORKMANSHIP AND MATERIALS SHALL BE PER CURRENT AREMA SPECIFICATIONS FOR 

FOR DETAILS OF FROG PLATES F-1 THRU F-15, SEE SHEET ES2841-49. 

RAIL SECTION AND PLATE NUMBER. MARK TO BE STAMPED ON SAME END OF ALL FROG PLATES. 

ALL FROG PLATES SHALL BE STAMPED IN �" CHARACTERS TO INDICATE MFG, FROG NO, RH, 

SPECIFICATIONS AND MODIFIED FOR ARM LENGTHS AND PLATES WITH "PANDROL" FASTENERS. 

WITH EXPLOSIVE HARDENED MANGANESE HIGH INTEGRITY CASTING PER CURRENT AREMA 

RAIL BOUND MANGANESE STEEL FROG PER CURRENT AREMA PLAN NO 621 & 625 

RAIL USED TO FABRICATE FROG IS TO BE 136 LB HIGH STRENGTH. 

MAY BE USED.

APPROVED BY SCRRA DIRECTOR OF ENGINEERING

SPECIFICATIONS AS CALLED FOR AND 

OTHER WIRE OR ELECTRODES MEETING

C. WIRE, �", NR203, 1% NICKEL FLUX CORE. 

B. ELECTRODE, �", WELDING SPEC 7018XLM. 

A. ELECTRODE, �", WELDING SPEC 7018XLM. 

FOR WELDING USE THE FOLLOWING: 

TO FROG GAUGE PLATES WITH 3 PASS �" - FILLET WELD. 

CAREFULLY WELD FROG PLATE AND GUARD RAIL PLATE 

RECHECK TRACK GAUGE AND CORRECT IF NECESSARY. 

GUARD RAIL WITH "PANDROL" CLIPS. 

WITH ADJUSTABLE BRACES AND SECURE TO FROG AND 

STARTING WITH ONE GAUGE PLATE, PLACE FROG PLATES 

CHECK TRACK FOR CORRECT GAUGE. 

AND ANCHOR IN PLACE.

POSITION GAUGE PLATES AT DESIGNATED TIE LOCATIONS 

5.

4.

3.

2.

1.

RAIL 15’-8� "

RAIL 15’-8� "

RAIL 16’-10"

RAIL 16’-10"

NO 10 RAILBOUND MANGANESE FROG 21’-2�" LONG WITH PLATES
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�" x 8" - FLAT - (2 ASSEMBLED EACH REQ’D AS SHOWN)

LAYOUT - NO 10, DOUBLE SLIP CROSSING - 136 LB -------- SHEET NO 2841-02

NOTES:

OTHERWISE SHOWN.

ALL PANDROL SHOULDERS TO BE TYPE 1 FORGED, UNLESS 

DIMENSION AS CALLED FOR.

MUST BE MACHINED OUT TO PROVIDE A CLEAR RAIL SEAT

VERTICAL FACE OF SHOULDER IN THE AREA OF THE RAIL SEAT

TO GAUGE PLATES.  ANY WELD PROJECTING BEYOND THE

THE PRESSED STEEL SHOULDER MUST BE CAREFULLY WELDED

"PANDROL’S" DESIGN SPECIFICATIONS MAY BE USED. 

APPROVED WELD - ON PRESSED STEEL SHOULDERS MEETING 

"PANDROL INTERNATIONAL", TO BE MILD STEEL. OTHER

THE WELD - ON PRESSED STEEL SHOULDER, PURCHASED FROM

TIE WITH PROPER ALIGNMENT.

AND THE FROG IS SECURED IN THE PROPER LOCATION ON THE

PLATES ARE TO BE WELDED ONLY AFTER THE GAUGE PLATE

FILLET WELD CONTINUOUS ON BOTH ENDS OF THE PLATE.

TO THE FROG GAUGE PLATES IN THE FIELD WITH A PASS �" +

FROG BASE PLATES FP-1, FP-4 AND FP-7 ARE TO BE WELDED

ON THE TIE WITH PROPER ALIGNMENT. 

PLATE AND THE FROG IS SECURED IN THE PROPER LOCATION

PLATE. PLATES ARE TO BE WELDED ONLY AFTER THE GAUGE

THE FROG GAUGE PLATES IN THE FIELD ON BOTH ENDS OF THE

GUARD RAIL PLATES ARE TO BE INSTALLED AND WELDED TO

HOLES IN PLATES ARE 1" IN DIA UNLESS OTHERWISE NOTED.

ALL WELDS ARE �" FILLET WELDS UNLESS OTHERWISE NOTED.

SLIP CROSSING.

THE PLATES AS SHOWN ARE FOR A 136 LB, NO 10 DOUBLE

PLATES TO BE MADE OF MILD ROLLED STEEL.

1" x 8" - MILLED - (2 ASSEMBLED EACH REQ’D AS SHOWN)

1" x 8" - MILLED - (2 ASSEMBLED EACH REQ’D AS SHOWN)

�" x 8" - FLAT - (2 ASSEMBLED EACH REQ’D AS SHOWN)
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INSULATED SLIDE GAGE PLATE GP-6

INSULATED SLIDE GAGE PLATE GP-5
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(2 REQUIRED)

1" x 8" x 1’-11" - MILLED - W/ADJ RAIL BRACE

(2 REQUIRED)

1" x 8" x 1’-11" - MILLED - W/ADJ RAIL BRACE

D
S
-
6

A
-
13

6

(8 REQUIRED)

1" x 8" x 2’-3" - MILLED - W/ADJ RAIL BRACE

HOLES IN PLATES ARE 1" IN DIA UNLESS OTHERWISE NOTED.

ALL WELDS ARE �" FILLET WELDS UNLESS OTHERWISE NOTED.

THE PLATES AS SHOWN ARE FOR A 136 LB, NO 10 DOUBLE SLIP SWITCH.

SEAT DIMENSION AS CALLED FOR. 

AREA OF THE RAIL SEAT MUST BE MACHINED OUT TO PROVIDE A CLEAR RAIL

ANY WELD PROJECTING BEYOND THE VERTICAL FACE OF SHOULDER IN THE

THE PRESSED STEEL SHOULDER MUST BE CAREFULLY WELDED TO THE PLATE.

ALTERNATE MEETING PANDROL’S DESIGN SPECIFICATIONS. 

STEEL, TO BE PURCHASED FROM PANDROL INTERNATIONAL OR APPROVED

THE PANDROL TYPE WELD - ON PRESSED STEEL SHOULDER, MADE FROM MILD

RAIL) & HAND OF TURNOUT (RH OR LH). 

EACH PLATE TO BE PLAINLY STAMPED WITH PLATE NO AND 136 (WEIGHT OF

PLATES TO BE MADE OF MILD ROLLED STEEL. 

NOTES:

LAYOUT - NO 10, DOUBLE SLIP CROSSING - 136 LB -------- SHEET NO 2841-02

(+�"-0")

(+�"-0")

(8 REQUIRED)

1" x 8" x 1’-11" - MILLED - W/ADJ RAIL BRACE

1" x 8" - MILLED - (2 ASSEMBLED EACH REQ’D AS SHOWN)

1" x 8" - MILLED - (2 ASSEMBLED EACH REQ’D AS SHOWN)
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(2 REQUIRED PER SLIP SWITCH)

1" x 8" x 4’-4" - MILLED - W/ADJ RAIL BRACE

(2 REQUIRED PER SLIP SWITCH)

1" x 8" x 4’-4" - MILLED - W/ADJ RAIL BRACE

(2 REQUIRED PER SLIP SWITCH)

1" x 8" x 4’-4�" - MILLED - W/ADJ RAIL BRACE

(2 REQUIRED PER SLIP SWITCH)

1" x 8" x 4’-4�" - MILLED - W/ADJ RAIL BRACE

(2 REQUIRED PER SLIP SWITCH)

1" x 8" x 4’-4�" - MILLED - W/ADJ RAIL BRACE

(2 REQUIRED PER SLIP SWITCH)

1" x 8" x 4’-4�" - MILLED - W/ADJ RAIL BRACE

(2 REQUIRED PER SLIP SWITCH)

1" x 8" x 4’-3�" - MILLED - W/ADJ RAIL BRACE
(2 REQUIRED PER SLIP SWITCH)

1" x 8" x 4’-3�" - MILLED - W/ADJ RAIL BRACE

(2 REQUIRED PER SLIP SWITCH)
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1" x 8" x 4’-5" - MILLED - W/ADJ RAIL BRACE

(2 REQUIRED PER SLIP SWITCH)

1" x 8" x 4’-5" - MILLED - W/ADJ RAIL BRACE

HOLES IN PLATES ARE 1" IN DIA UNLESS OTHERWISE NOTED.

ALL WELDS ARE �" FILLET WELDS UNLESS OTHERWISE NOTED.

THE PLATES AS SHOWN ARE FOR A 136 LB, NO 10 DOUBLE SLIP CROSSING.

FACE OF SHOULDER IN THE AREA OF THE RAIL SEAT MUST BE MACHINED OUT TO PROVIDE A CLEAR RAIL SEAT DIMENSION AS CALLED FOR. 

THE PRESSED STEEL SHOULDER MUST BE CAREFULLY WELDED TO THE PLATE. ANY WELD PROJECTING BEYOND THE VERTICAL 

PANDROL SHOULDER TO BE TYPE 5 FORGED.

EACH PLATE TO BE PLAINLY STAMPED WITH PLATE NO AND 136 (WEIGHT OF RAIL) & HAND OF TURNOUT (RH OR LH). 

PLATES TO BE MADE OF MILD ROLLED STEEL. 
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THE PLATES AS SHOWN ARE FOR A 136 LB, NO 10 DOUBLE SLIP CROSSING.

DIMENSION AS CALLED FOR. 

OF THE RAIL SEAT MUST BE MACHINED OUT TO PROVIDE A CLEAR RAIL SEAT 

ANY WELD PROJECTING BEYOND THE VERTICAL FACE OF SHOULDER IN THE AREA 

THE PRESSED STEEL SHOULDER MUST BE CAREFULLY WELDED TO THE PLATE. 

PANDROL SHOULDER TO BE TYPE 1 FORGED.

& HAND OF TURNOUT (RH OR LH) 

EACH PLATE TO BE PLAINLY STAMPED WITH PLATE NO AND 136 (WEIGHT OF RAIL) 

PLATES TO BE MADE OF MILD ROLLED STEEL. 

5.

4.

3.

2.

1.

LAYOUT - NO 10, DOUBLE SLIP CROSSING - 136 LB -------- SHEET NO 2841-02

1-B

2-B

3-B

3’-4�"

3’-3�"

3’-1�"

3’-5�"

3’-3�"

3’-2�"

PLATE A B

DIMENSION TABLE

2

2

2

NO REQ’DL

5’-4�"

5’-4�"

5’-3�"

1-A

2-A

3-A

3’-4�"

3’-3�"

3’-1�"

3’-5�"

3’-3�"

3’-2�"

PLATE A B

DIMENSION TABLE

2

2

2

NO REQ’DL

5’-4�"

5’-4�"

5’-3�"
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NOTES:

INSULATED FROG GAGE PLATE FGP-3

INSULATED FROG GAGE PLATE FGP-2
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LAYOUT - NO 10, DOUBLE SLIP CROSSING - 136 LB -------- SHEET NO 2841-02

HOLES IN PLATES ARE 1" IN DIA UNLESS OTHERWISE NOTED.

STAMP PLATE WITH PROPER PLATE NUMBER AND WEIGHT OF RAIL.
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NOTES:

FROG PLATE - F-15-BFROG PLATE - F-15-AFROG PLATE - F-14

FROG PLATE - F-5 THRU F-7 AND F-10 FROG PLATE - F-8, F-9 AND F-11 FROG PLATE - F-12 FROG PLATE - F-13

FROG PLATE - F-4FROG PLATE - F-3FROG PLATE - F-2FROG PLATE - F-1

(2 REQUIRED)

�" x 8" x 2’-10�" - FLAT
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�" x 8" x 2’-10" - FLAT
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�" x 8" x 2’-8" - FLAT

(2 REQUIRED)

�" x 8" x 2’-6" - FLAT

LAYOUT - NO 10, DOUBLE SLIP CROSSING - 136 LB -------- SHEET NO 2841-02

HOLES IN PLATES ARE 1" IN DIA UNLESS OTHERWISE NOTED.
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SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

xxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxx

OUTSIDE POINT OVERTEES = 7’-7�"

INSIDE POINT OVERTEES = 10�"

HEX JAM NUTS 1�" THREAD

1�" DIA HOLES

56 THREADS @ 6-PER 1"

B.S. WHITWORTH THREADS

1�" DIA HOLES

SWITCH INFORMATION

ROD NO 1B, BASKET LOCATION B

ROD NO 1A, BASKET LOCATION A

ELEVATION

NOTE:

PLAN

NOTE: APPLY BASKET TO ROD AT LOCATION A OR B AS ORDERED

(COUNTERSUNK ON BRACKET SIDE)

�" x 3�" BUTTON HEAD RIVETS

(ROD NO 1B)

BASKET LOCATION B

(ROD NO 1A)

BASKET LOCATION A

RODS (TYP)

HOLES IN

1 " DIA

HOLES (TYP)

�" DIA

(TYP)

HOLES

�" DIA

(TYP)

HOLES

�" DIA

(1) EACH REQUIRED PER SLIP SWITCH

WITH HUCKED INSULATED SPLICE

INSULATED HEAD ROD NO 1A & NO 1B WITH CLIPS & BASKET ATTACHED

WELD ALL 4 SIDES

SLEEVE

BRACKET

CLIP

SPECIAL NUTS

& COTTER PIN

SQ NUT, SPRING WASHER

HEAD BOLTS (2-PER CLIP), 1" x 4�",

HEAVY THREAD MACHINE SQ THIN

(4) HUCK COLLARS LC2R-24G

(4) �" HUCK BOLTS C50LR-BR24-36

(1) STEEL CHANNEL ST-568

(1) STEEL SPLICE PLATE ST-684

(4) FIBRE BUSHINGS B-11

(2) FIBRE ANGLE PLATE AP-34

(1) FIBRE CHANNEL C-1

DEBURR ALL HOLES

BREAK ALL SHARP CORNERS

ROD SPACING = 1’-6�"

REINF = �" D BOTH SIDES (SLOT �" STOCK SIDE)

PT = 0" SAMSON

E DISTANCE = 1�"

THROW AT POINT = 4" MIN, 4�" MAX

GAUGE = 4’-8�"

SPRING WASHER & COTTER PIN

MACHINE SQ HEAD BOLTS �" x 3�", SQ NUT,

BASKET WITH FIBRE CHANNEL, (4) HEAVY THREAD

WITH WEB BOLTS A

TYPE SMJ CLIPS 

(APPROX)

CLIP LOCATION = 1�" x 2�" x 5’-1" 

(TYP)

HOLES

�" DIA

CONSISTS OF:

INSULATION MATERIAL

STAMP RODS WITH "RESPECTIVE ROD NO, 136, NO 10 DSS"
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INSULATED HEAD ROD NO 1 FOR END POINTS

(APPROX)

CLIP LOCATION = 1�" x 2�" x 5’-1" 
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012
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NOTE:

56 THREADS @ 6-PER 1"

B.S. WHITWORTH THREADS

1�" DIA HOLES

(ADJUSTMENT 4’-3" TO 4’-4�")

 OVERTEES = 4’-3�"

1 " DIA HOLES

IN RODS (TYP)

1" DIA HOLES – �"

(TYP)

PLAN

ELEVATION

SWITCH INFORMATION

ALONG BOTH SIDES OF BOTTOM CLIPS.

TYPE M CLIP MUST BE WELDED TO ROD

SLIP SWITCH

INSULATED SPLICE, (2) EACH REQUIRED PER

CLIPS AND BOLTS ATTACHED WITH HUCKED

INSULATED SPREAD RODS NO 2 OR 3 WITH

(4) HUCK COLLARS LC2R-24G.

(4) �" HUCK BOLTS C50LR-BR24-36.

(1) STEEL CHANNEL ST-568.

(1) STEEL SPLICE PLATE ST-684.

(4) FIBRE BUSHINGS B-11.

(2) FIBRE ANGLE PLATE AP-34.

(1) FIBRE CHANNEL C-1.

INSULATION MATERIAL CONSISTS OF:

ROD SPACING = 1’-6�" x 3’-5�" (NO 3 ROD)

ROD SPACING = 1’-6�" x 3’-0�" (NO 2 ROD)

SIDE NO 2 ROD ONLY)

REINF = �" D BOTH SIDES (SLOT �" STOCK

PT = 0" SAMSON

E DISTANCE = 1�"

THROW AT POINT = 4" MIN, 4�" MAX

GAUGE = 4’-8�"

TYPE SMJ CLIPS

WITH WEB BOLTS

WEB BOLTS

TYPE M CLIPS WITH

(APPROX)

CLIP LOCATION = 1�" x 2�" x 3’-1�" (APPROX)

CLIP LOCATION = 1�" x 2�" x 3’-1�" 

STAMP ROD WITH "RESPECTIVE ROD NO, 136, NO 10 DSS"
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NO 2 & 3 FOR END POINTS

INSULATED SPREAD RODS
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1" 52 THREADS 8�" LONG

B.S. WHITWORTH 6 THREADS PER 

OVERTEES = 4’-3�" (ADJUSTMENT 4’-3" TO 4’-4�") 

FOR 8�"

56 THREADS @ 6-PER 1"

B.S. WHITWORTH THREADS

7" HEAD

LOCK

HOLES

1�" DIA

(1�" x 2�")

REMOVE �"

(TWO REQUIRED PER CROSSING)

1�" x 2�" SLOTTED

HOLES IN 1’-2�" ROD

1" DIA HOLES

LAYOFF AND DRILL

AT ASSEMBLY1" DIA HOLES

NOTE:

INSULATION MATERIAL

SWITCH INFORMATION

DETAIL OF SERRATIONS

NO 4 HEAD ROD

ROLLED HEADLOCK 7" LONGROLLED HEADLOCK DETAIL

SLOTTED HOLE DETAIL

4’-2�" LONG BENT PIECE)

(FOR 1’-2�" LONG STRAIGHT &

THIS SIDE

RH MOVEABLE POINT

THIS SIDE

LH MOVEABLE POINT

(1) PIECE PER ROD

(BETHLEHEM STEEL PART NO 834-0306)
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Since revisions or additions to the engineering standards may occur at any time, the user agrees to indemnify, defend, by counsel satisfactory to SCRRA and Member Agency, and hold harmless SCRRA, 
Member Agencies, and Operating Railroad, and their respective officers, commissioners, employees, agents, successors and assigns. ("Indemnitees"), and each of them to the maximum extent allowed 
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penalties, judgments, actual litigation expenses and experts' and actual attorneys' fees), that are incurred by or asserted against Indemnitees arising out of or connected in any manner with the user's use 
of outdated engineering standards.

Updating the contents of the manual is a continued process, and revisions/replacements are issued periodically. Questions, comments, and proposed recommendations for changes may be sent to 
SCRRA at 279 E. Arrow Highway, Suite A, San Dimas, CA 91773.
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FROG PACK, NO 14-136 LB RE WSM, LH

INSULATED RAIL ASSEMBLY, 48’-10�" C/W BONDED INSULATED JOINT

INSULATED RAIL ASSEMBLY, 49’-0�" C/W BONDED INSULATED JOINT

TIE SCREW, CONCRETE �" DIA X 6" HEX HEAD

SPRING WASHER, DOUBLE COIL (Fe6)

INSULATOR PANDROL FEATURES BASE HOLDOWN NYLON HD-10

INSULATION, PANDROL NYLON 6790
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ITEM QTY DESCRIPTION DWG NOITEM QTY DESCRIPTION DWG NO
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SCRRA

BILL OF MATERIALBILL OF MATERIAL

PART NO

SCRRA

DRILLED RAIL, 136 LB RE, 30’-0" LONG

DRILLED RAIL, 136 LB RE, 38’-0" LONG

DRILLED RAIL, 136 LB RE, 40’-0" LONG

DRILLED RAIL, 136 LB RE, 48’-11�" LONG

CLIP PANDROL E2055

CLIP PANDROL E2063

GUARD RAIL ASSEMBLY BOLTLESS, 26’-0" LONG, 136 LB RE RAISED 1", STRAIGHT

GUARD RAIL ASSEMBLY BOLTLESS, 26’-0" LONG, 136 LB RE RAISED 1", LH 2805-31
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57’-8" STOCK RAIL

16’-2� "

32’-10"

14’-0� "

48’-11�"

CONCRETE TIE SET, 0-83 + (3) 1:80 TIES, PLATE PADS, PIM INSERTS, LH

SWITCH PACK, NO 14-136 LB RE MODIFIED TANGENTIAL, LH, HST
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WASHER FLAT �" TYPE A NARROW �" X 1�" X 0.134"

NOTES:
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    = INSULATED JOINT     = WELDED JOINT

SCHWIHAG ROLLERS TO BE INSTALLED AND ADJUSTED IN THE FIELD.

TIGHTEN TIE SCREW WITH DOUBLE COIL SPRING WASHER IN PLACE. 

ALL LENGTHS SHALL INCLUDE 1’-9" FROM TIE ENDS TO RAIL CENTERLINE, EXCEPT AS NOTED AND 1:80 CANTED TIES.

SWITCH MACHINE AND MACHINE PLATE (NIC) MUST BE COORDINATED WITH SCRRA.

GUARD RAILS ARE RAISED 1" AND FORM A 1�" FLANGEWAY.

RAIL LENGTHS ALLOW �" GAP BETWEEN RAIL JOINTS FOR WELDING.

ALL RAILS SHALL HAVE IDENTIFICATION COLOR CODE PAINTED ON WEB, CLEAR OF JOINT AREA. 

  25 MPH FREIGHT @ 2" UNBALANCE

  35 MPH PASSENGER @ 3" UNBALANCE

DESIGN SPEEDS

3°32’07"  DEGREE OF CURVE:

1620’-11"   CENTERLINE RADIUS:

CLOSURE AREA

ACTUAL LEAD:               111’-0�"

   

  THROW AT ROD #1:      4�"

  THICKNESS AT POINT:   �"

0°29’50"  ENTRY ANGLE:

1’-3�"  VERTEX DISTANCE:

45’-0"  LENGTH OF POINTS:
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40’-2"  TOTAL LENGTH:

23’-1"  HEEL LENGTH:

17’-1"  TOE LENGTH:
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INSULATED RAIL ASSEMBLY, 48’-10�" C/W BONDED INSULATED JOINT

TIE SCREW, CONCRETE �" DIA x 6" HEX HEAD

SPRING WASHER, DOUBLE COIL (Fe6)

INSULATION, PANDROL NYLON 6790

TIE PAD PANDROL 6993SR
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ITEM QTY DESCRIPTION DWG NOITEM QTY DESCRIPTION DWG NO
PART NO

SCRRA

BILL OF MATERIALBILL OF MATERIAL

PART NO

SCRRA

CLIP PANDROL E2055

CLIP PANDROL E2063

FROG PACK, NO 14-136 LB RE WSM, RH

DRILLED RAIL, 136 LB RE, 30’-0" LONG

DRILLED RAIL, 136 LB RE, 38’-0" LONG

DRILLED RAIL, 136 LB RE, 40’-0" LONG

INSULATOR PANDROL FEATURES BASE HOLDOWN NYLON HD-10

SWITCH PACK, NO 14-136 LB RE MODIFIED TANGENTIAL, RH, HST

INSULATED RAIL ASSEMBLY, 49’-0�" C/W BONDED INSULATED JOINT

DRILLED RAIL, 136 LB RE, 48’-11�" LONG

CONCRETE TIE SET, 0-83 + (3) 1:80 TIES, PLATE PADS, PIM INSERTS, RH
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GUARD RAIL ASSEMBLY BOLTLESS, 26’-0" LONG, 136 LB RE RAISED 1", STRAIGHT

GUARD RAIL ASSEMBLY BOLTLESS, 26’-0" LONG, 136 LB RE RAISED 1", RH
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    = INSULATED JOINT     = WELDED JOINT

SCHWIHAG ROLLERS TO BE INSTALLED AND ADJUSTED IN THE FIELD.

TIGHTEN TIE SCREW WITH DOUBLE COIL SPRING WASHER IN PLACE. 

ALL LENGTHS SHALL INCLUDE 1’-9" FROM TIE ENDS TO RAIL CENTERLINE, EXCEPT AS NOTED AND 1:80 CANTED TIES.

SWITCH MACHINE AND MACHINE PLATE (NIC) MUST BE COORDINATED WITH SCRRA.

GUARD RAILS ARE RAISED 1" AND FORM A 1�" FLANGEWAY.

RAIL LENGTHS ALLOW �" GAP BETWEEN RAIL JOINTS FOR WELDING.

ALL RAILS SHALL HAVE IDENTIFICATION COLOR CODE PAINTED ON WEB, CLEAR OF JOINT AREA. 

  25 MPH FREIGHT @ 2" UNBALANCE

  35 MPH PASSENGER @ 3" UNBALANCE

DESIGN SPEEDS

3°32’07"  DEGREE OF CURVE:

1620’-11"   CENTERLINE RADIUS:

CLOSURE AREA

ACTUAL LEAD:               111’-0�"

   

  THROW AT ROD #1:      4�"

  THICKNESS AT POINT:   �"

0°29’50"  ENTRY ANGLE:

1’-3�"  VERTEX DISTANCE:

45’-0"  LENGTH OF POINTS:
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40’-2"  TOTAL LENGTH:
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FROG

WASHER FLAT � TYPE A NARROW �" x 1�" x 0.134"
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FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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INSULATED RAIL ASSEMBLY, 49’-0�" C/W BONDED INSULATED JOINT

TIE SCREW, CONCRETE �" DIA X 6" HEX HEAD

SPRING WASHER, DOUBLE COIL (Fe6)

INSULATOR PANDROL FEATURES BASE HOLDOWN NYLON HD-10
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CONCRETE TIE SET, 0-83 + (3) 1:80 TIES, PLATE PADS, PIM INSERTS, LH

WASHER FLAT �" TYPE A NARROW �" X 1�" X 0.134"

NOTES:
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6.
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4.

3.
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1.

    = INSULATED JOINT     = WELDED JOINT

SCHWIHAG ROLLERS TO BE INSTALLED AND ADJUSTED IN THE FIELD.

TIGHTEN TIE SCREW WITH DOUBLE COIL SPRING WASHER IN PLACE. 

ALL LENGTHS SHALL INCLUDE 1’-9" FROM TIE ENDS TO RAIL CENTERLINE, EXCEPT AS NOTED AND 1:80 CANTED TIES.

SWITCH MACHINE AND MACHINE PLATE (NIC) MUST BE COORDINATED WITH SCRRA.

GUARD RAILS ARE RAISED 1" AND FORM A 1�" FLANGEWAY.

RAIL LENGTHS ALLOW �" GAP BETWEEN RAIL JOINTS FOR WELDING.

ALL RAILS SHALL HAVE IDENTIFICATION COLOR CODE PAINTED ON WEB, CLEAR OF JOINT AREA. 
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ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED
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SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF
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210 - 20

INSULATED RAIL ASSEMBLY, 48’-10�" C/W BONDED INSULATED JOINT

TIE SCREW, CONCRETE �" DIA x 6" HEX HEAD

SPRING WASHER, DOUBLE COIL (Fe6)

INSULATION, PANDROL NYLON 6790

TIE PAD PANDROL 6993SR

SHIM, TO REDUCE PLATE FLEXURE
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51’-8" STOCK RAIL

45’-0" POINT

45’-0" POINT
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S
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2805-14

2805-42

2800-50

2805-62

ITEM QTY DESCRIPTION DWG NOITEM QTY DESCRIPTION DWG NO
PART NO

SCRRA

BILL OF MATERIALBILL OF MATERIAL

PART NO

SCRRA

CLIP PANDROL E2055

CLIP PANDROL E2063

FROG PACK, NO 14-136 LB RE WSM, RH

DRILLED RAIL, 136 LB RE, 38’-0" LONG

DRILLED RAIL, 136 LB RE, 40’-0" LONG

DRILLED RAIL, 136 LB RE, 30’-0" LONG

INSULATOR PANDROL FEATURES BASE HOLDOWN NYLON HD-10

2805-30

P
S

2
’
-

2
"

TO VERTEX

SWITCH PACK, NO 14-136 LB RE MODIFIED TANGENTIAL, RH, HST

GUARD RAIL ASSEMBLY BOLTLESS, 26’-0" LONG, 136 LB RE RAISED 1", STRAIGHT

GUARD RAIL ASSEMBLY BOLTLESS, 26’-0" LONG, 136 LB RE RAISED 1", RH

INSULATED RAIL ASSEMBLY, 49’-0�" C/W BONDED INSULATED JOINT

DRILLED RAIL, 136 LB RE, 48’-11�" LONG

CONCRETE TIE SET, 0-83 + (3) 1:80 TIES, PLATE PADS, PIM INSERTS, RH

WASHER FLAT �" TYPE A NARROW �" x 1�" x 0.134"

NOTES:

8.

7.

6.

5.

4.

3.

2.

1.

    = INSULATED JOINT     = WELDED JOINT

SCHWIHAG ROLLERS TO BE INSTALLED AND ADJUSTED IN THE FIELD.

TIGHTEN TIE SCREW WITH DOUBLE COIL SPRING WASHER IN PLACE. 

ALL LENGTHS SHALL INCLUDE 1’-9" FROM TIE ENDS TO RAIL CENTERLINE, EXCEPT AS NOTED AND 1:80 CANTED TIES.

SWITCH MACHINE AND MACHINE PLATE (NIC) MUST BE COORDINATED WITH SCRRA.

GUARD RAILS ARE RAISED 1" AND FORM A 1�" FLANGEWAY.

RAIL LENGTHS ALLOW �" GAP BETWEEN RAIL JOINTS FOR WELDING.

ALL RAILS SHALL HAVE IDENTIFICATION COLOR CODE PAINTED ON WEB, CLEAR OF JOINT AREA. 

TURNOUT DATA

   

  THROW AT ROD #1:      4�"

  THICKNESS AT POINT:   �"

0°29’50"  ENTRY ANGLE:

1’-3�"  VERTEX DISTANCE:

45’-0"  LENGTH OF POINTS:

SWITCH

40’-2"  TOTAL LENGTH:

23’-1"  HEEL LENGTH:

17’-1"  TOE LENGTH:

FROG

  25 MPH FREIGHT @ 2" UNBALANCE

  35 MPH PASSENGER @ 3" UNBALANCE

DESIGN SPEEDS

3°32’07"  DEGREE OF CURVE:

1620’-11"   CENTERLINE RADIUS:

CLOSURE AREA

ACTUAL LEAD:               111’-0�"
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SWITCH PLATE (14-19LLC)

SWITCH PLATE (14-19LRC)

SWITCH PLATE (14-20LC) 

SWITCH PLATE (14-23LC) 

WASHER, SERRATED FOR BOLTLESS BRACE

ROLLER SCHWIHAG, SINGLE

ROLLER SCHWIHAG, DOUBLE

ROLLER SCHWIHAG, TRIPLE

SWITCH PLATE (14-18LLC)

SWITCH PLATE (14-17LRC)

SWITCH PLATE (14-17LLC)

SWITCH PLATE (14-16LRC)

SWITCH PLATE (14-16LLC)

SWITCH PLATE, ROLLER SCHWIHAG RP-2-136

SWITCH PLATE, ROLLER SCHWIHAG RP-1-136

SWITCH PLATE (BP2C-136)

SWITCH PLATE (BP1C-136)

HOLLOW SWITCH TIE & RODDING ASSEMBLY SWITCH PLATE (14-18LRC)

2930
31

3

24

5

1

-

ES2805-33

ES2805-21

ES2805-22

ES2805-25

ES2805-26

ES2800-80

ES2800-80

ES2800-96

ES2800-97

ES2800-80

ES2805-81

ES2805-81

ES2805-81

ES2805-81

ES2805-81

ES2805-81

ES2805-82

ES2805-83

ES2805-83

ES2805-83

ES2805-82

ES2805-82

ES2805-82

ES2805-82

ES2805-82

ITEM QTY DESCRIPTION DWG NOITEM QTY DESCRIPTION DWG NO
PART NO

SCRRA

BILL OF MATERIALBILL OF MATERIAL

PART NO

SCRRA

BRACE, BOLTLESS, 136 LB RE ’SUREFIT’

NOTES:
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"

CLIP, PANDROL, E2055

2.

1.

WHEN INSTALLING INTO LAYOUT.

DETAIL FOR EACH ROD LOCATION.  MODIFY SPREADS AS NECESSARY

SWITCH RODS SHALL BE PREADJUSTED TO DIMENSIONS SHOWN IN

SEE DRAWING ES2805-31 FOR TIE LOCATION DIMENSIONS.

SAMSON STOCK RAIL, 51’-8" LONG, CURVED, LH

SAMSON STOCK RAIL, 57’-8" LONG, STRAIGHT, RH

-

-

-

SAMSON POINT, 45’-0" LONG, UR MANG TIP, STRAIGHT, LH

SAMSON POINT, 45’-0" LONG, UR MANG TIP, CURVED, RH

 

26

27

28

BRACE ASSEMBLY

TYPICAL BOLTLESS 

SWITCH PLATE (P4C-136)

SWITCH PLATE (14-21LC)

SWITCH PLATE (14-22LC)

SWITCH PLATE (14-24LC)

SWITCH PLATE (14-25LC)

SWITCH PLATE (14-26LC)
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USE OPPOSITE HAND FOR SWITCH MACHINE ON LH/TURNOUT SIDE.

THIS DRAWING SHOWS TIE "0" PLACEMENT FOR SWITCH MACHINE ON RH/MAINLINE SIDE.

USE 4’-8�" BETWEEN STRAIGHT RAIL SEAT GAUGES.  LENGTH SHALL BE 8’-3".

TRANSITION TIES (QUANTITY 3) SHALL INCORPORATE 1:80 CANTED RAIL SEATS AND

ALL TIES ARE FLAT (NON-CANTED) EXCEPT 1:80 CANTED TIES.

FROM RAIL CENTERLINE) PER SIDE AT THE CENTERLINE OF EACH TIE LOCATION.

TIE LENGTHS ARE DETERMINED BY ADDING 1’-10�" FROM RAIL GAUGE LINE (OR 1-9"
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RAIL SEAT

PARTIAL SECTION
GUARD RAIL HARDWARE ASSEMBLY

VIEW

GUARD RAIL PLATE ASSEMBLY
SEE ES2800-50 FOR STRAIGHT SIDE GUARD RAIL.

TO CLEAR FOOT OF CHAIR ASSEMBLY.

GRIND AWAY CORNER OF PANDROL SHOULDER

WITH �" HIGH CHARACTERS AS SHOWN.

PLATE IS TO BE STAMPED WITH PLATE I.D.

OF WEAR BAR WITH WHITE PAINT.

LIFT POINTS AND WEIGHT OF ASSEMBLY TO BE MARKED ON HEAD

PANDROL SPRING CLIPS (E2055) TO BE INCLUDED IN ASSEMBLY.

IS TO BE DETERMINED BY TIE SPACING AT TIME OF INSTALLATION.

PLATE SPACING IS SET FOR SHIPPING ONLY.  FINAL PLATE SPACING

-

-

-

-

-
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1

ROD POINT BRACKET, THROW ROD, ANTI-ROLL, HOLES AT 2�" ARB, LH

ROD POINT BRACKET, THROW ROD, ANTI-ROLL, HOLES AT 2�" ARB, RH

DROP LUG FOR US&S M23 SWITCH MACHINE DRIVE BAR                   

LOCK ROD, FOR M23 SWITCH MACHINE, HST                            

DETECTOR ROD, FOR M23 SWITCH MACHINE, HST                        

COTTER PIN, �" DIA x 1�" LONG                          

SWITCH ROD NO 1, FOR POINT DETECTOR/LOCK ROD, (14-136-1)           

SWITCH ROD NO 3, THROW, (14-136-3)                                 

SWITCH ROD NO 4, THROW, (14-136-4)                                 
R

O
D
 

N
O
 

1

R
O

D
 

N
O
 

2

R
O

D
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D
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4

SWITCH ROD ASSEMBLY NO 1 

(VIEW FROM HEEL TOWARDS PS)

POINT DETECTOR ROD CONNECTION SHOWN

SWITCH ROD ASSEMBLY NO 1

(VIEW FROM HEEL TOWARDS PS)

LOCK ROD CONNECTION SHOWN

REAR HELPER (ROD NO 4) DRIVE ROD ASSEMBLY

DRIVE ROD (ROD NO 2) ASSEMBLY

(VIEW FROM HEEL TOWARDS PS)

FRONT HELPER ROD CRANK ATTACHES TO BASKET

ROTARY ASSIST ASSEMBLY FOR NO 14-136 LB RE TURNOUT                   

ITEM QTY DESCRIPTION DWG NO
PART NO

SCRRA

BILL OF MATERIAL

SPRING WASHER, �" DIA                                       

ROD POINT BRACKET, HOLES AT 2�" ARB, C/W SQ BOLTS           

SWITCH ROD NO 2, DRIVE, C/W BASKET (14-136-2)                               

ES2805-73

ES2805-73

ES2805-73

ES2805-73

-

-

-

-

-

-

-

-

-

-
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-

ROD POINT BRACKET, DETECTOR/LOCK ROD, HOLES AT 2�" ARB      

1

ARB -ABOVE RAIL BASE

*

*

*

*

*

BOLT, �" DIA x 3" LONG, DRILLED 2�" BELOW HEAD, HEAVY HEX, GR 5

NUT, �" DIA SLOTTED HEAVY HEX, GR 8                          
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ROD POINT BRACKET, DETECTOR/LOCK ROD, HOLES AT 2�" ARB       

ROD POINT BRACKET, THROW ROD, ANTI-ROLL, HOLES AT 2�" ARB, LH

ROD POINT BRACKET, THROW ROD, ANTI-ROLL, HOLES AT 2�" ARB, RH

DROP LUG FOR US&S M23 SWITCH MACHINE DRIVE BAR                   

LOCK ROD, FOR M23 SWITCH MACHINE, HST                            

DETECTOR ROD, FOR M23 SWITCH MACHINE, HST                        

COTTER PIN, �" DIA x 1�" LONG                          

SWITCH ROD NO 1, FOR POINT DETECTOR/LOCK ROD, (14-136-1)           

SWITCH ROD NO 3, THROW, (14-136-3)                                 

SWITCH ROD NO 4, THROW, (14-136-4)                                 

R
O

D
 

N
O
 

1

R
O

D
 

N
O
 

2

R
O

D
 

N
O
 

3

R
O

D
 

N
O
 

4

SWITCH ROD ASSEMBLY NO 1

SWITCH ROD ASSEMBLY NO 1 DRIVE ROD (ROD NO 2) ASSEMBLY 

(VIEW FROM HEEL TOWARDS PS)

REAR HELPER (ROD NO 4) DRIVE ROD ASSEMBLY

ROTARY ASSIST ASSEMBLY FOR NO 14-136 LB RE TURNOUT                   

SPRING WASHER, �" DIA                                       
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ROD POINT BRACKET, HOLES AT 2�" ARB, C/W SQ BOLTS           

SWITCH ROD NO 2, DRIVE, C/W BASKET (14-136-2)                               

ES2805-73

ES2805-73

ES2805-73

ES2805-73

NUT, �" DIA SLOTTED HEAVY HEX, GR 8                          

BOLT, �" DIA x 3" LONG, DRILLED 2�" BELOW HEAD, HEAVY HEX, GR 5
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LOCK ROD CONNECTION SHOWN

(VIEW FROM HEEL TOWARDS PS)
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DESCRIPTION
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DWG NO
PART NO

SCRRA

SWITCH ROD 14-136-1

SWITCH CLIP ASSEMBLY, ADJUSTABLE, FOR HOLLOW TIE COMPOSITE RODS

CONNECTOR LUG FOR POINT DETECTOR/LOCK RODS

HUCK COLLAR, �" DIA (LC-2R24B)

3

4

5

2

1

2

SWITCH ROD ASSEMBLY 14-136-1

NOTES:
     

     

     

ITEM QTY
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4

4
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DESCRIPTION

1
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3

DWG NO
PART NO

SCRRA

6

7

1

1

CLIP/LUG ASSEMBLY, HST SWITCH, ANTI-ROLLOVER DESIGN, LH

HUCK COLLAR, �" DIA (LC-2R24B)

SPLICE PLATE, FOR BLUE ROD BASKET ASSEMBLY RODS

SWITCH ROD ASSEMBLY 14-136-2

6
5

4

2

7

2

13

SEE NOTE 2

1

2 2

ITEM QTY

1

2

DESCRIPTION

1

2

DWG NO
PART NO

SCRRA

SWITCH ROD 14-136-3

SWITCH CLIP ASSEMBLY, ADJUSTABLE, FOR HOLLOW TIE

SWITCH ROD ASSEMBLY 14-136-3

14-136-2

2.

1.

SWITCH RODS MUST BE PARALLEL WITHIN �" OVER LENGTH OF 2-B ROD.

ROD IDENTIFICATION TO BE ENGRAVED ON ROD CLEARLY AS SHOWN, �" MIN HEIGHT.

BILL OF MATERIAL FOR SWITCH ROD 14-136-1 BILL OF MATERIAL FOR SWITCH ROD 14-136-2

14-136-1

14-136-3

SWITCH ROD ASSEMBLY 14-136-4

14-136-4
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DWG NO
PART NO
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SWITCH ROD 14-136-4

HUCK COLLAR, �" DIA (LC-2R24B)

BILL OF MATERIAL FOR SWITCH ROD 14-136-4

SWITCH CLIP ASSEMBLY, ADJUSTABLE

CONNECTOR LUG FOR REAR DRIVE ROD

BLUE ROD, PULTRUDED COMPOSITE, 1�" x 2�" x 2’-7" LONG, 2-B ROD

BILL OF MATERIAL FOR SWITCH ROD 14-136-3

-

-
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-

-

HUCK BOLT, �" DIA (C50LR-BR24-36)

-

-

-
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HUCK BOLT, �" DIA (C50LR-BR24-36)

BASKET/ROD ASSEMBLY FOR HST WITH ROTARY ASSIST

-

-

-

-

-

-

-

HUCK BOLT, �" DIA (C50LR-BR24-36)

BLUE ROD, PULTRUDED COMPOSITE, 1�" x 2�" x 5’-10" LONG, 14-136-2A

1

2

3

3’-3�"

3’-4�"

3’-5"

ROD # C-C PIN DEMINSION

4 3’-6�"

     4�" THROW

     DIMENSIONS REQUIRED FOR

NOTE: CENTER TO CENTER PIN
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BILL OF MATERIALS

ITEM DESCRIPTION

1

2

3

4

BILL OF MATERIALS

ITEM DESCRIPTION

SHOULDER, PANDROL, FORGED TONGUELESS, TYPE 1

SHOULDER, PANDROL, FORGED TONGUELESS, TYPE 5

5

6

7

NOTES:

(
T

Y
P
)

REF

SWITCH PLATE P14-136-16LLC

FLAT BAR, ASTM A36, 1" x 8" x 2’-1�" 

SWITCH PLATE P14-136-16LRC

REF

SKEW

2

RAIL SEAT

RAIL SEAT

SKEW SKEW

REF

(
T

Y
P
)

RAIL SEAT

RAIL SEAT

SWITCH PLATE P14-136-17LLC

FLAT BAR, ASTM A36, 1" x 8" x 2’-2�"

FLAT BAR, ASTM A36, �" x 6" x 1�"

�"

�"

SWITCH PLATE P14-136-17LRC

(
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Y
P
)

REF

RAIL SEAT

SKEW

RAIL SEAT

�"

�"

FLAT BAR, ASTM A36, 1" x 8" x 2’-3�"
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DISCLAIMER 
  

 
 
 
 
SCRRA Engineering Standards are intended for SCRRA approved uses only.  FOR NON-SCRRA APPROVED USES: SCRRA and its member agencies, directors, officers, employees and/or agents shall 
not be responsible for the accuracy or completeness of the data or information contained herein.  The selection and use of these standards, while designed in accordance with generally accepted 
engineering principles and practices, is the sole responsibility of the user and should not be used without consulting a registered professional engineer.  All warranties and representations of any kind are 
disclaimed.  Anyone making use of this information agrees that it assumes all liability arising from such use.  No part of these standards should be reproduced or distributed in any form or by any means 
without the prior written permission of SCRRA.  All rights reserved.   
 
Since revisions or additions to the engineering standards may occur at any time, the user agrees to indemnify, defend, by counsel satisfactory to SCRRA and Member Agency, and hold harmless SCRRA, 
Member Agencies, and Operating Railroad, and their respective officers, commissioners, employees, agents, successors and assigns. ("Indemnitees"), and each of them to the maximum extent allowed 
by law, from and against all loss, liability, claims, demands, suits, liens, claims of lien, damages (including incidental consequential damages), costs and expenses (including, without limitation, any fines, 
penalties, judgments, actual litigation expenses and experts' and actual attorneys' fees), that are incurred by or asserted against Indemnitees arising out of or connected in any manner with the user's use 
of outdated engineering standards. 
 
Updating the contents of the manual is a continued process, and revisions/replacements are issued periodically.  Questions, comments, and proposed recommendations for changes may be sent to 
SCRRA at 279 E. Arrow Highway, Suite A, San Dimas, CA 91773. 
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CONCRETE TIE SET, 0-121 + (3) 1:80 TIES, PLATE PADS, PIM INSERTS, LH

4�"THROW AT ROD #1:

�"THICKNESS AT POINT:

0°11’55"ENTRY ANGLE:

VARIES PER SIDE  VERTEX DISTANCE:

47’-0" / 67’-0"LENGTH OF POINTS:

SWITCH

NOTES:

8.

7.

6.

5.

4.

3.

2.

1.

    = INSULATED JOINT     = WELDED JOINT

SCHWIHAG ROLLERS TO BE INSTALLED AND ADJUSTED IN THE FIELD.

TIGHTEN TIE SCREW WITH DOUBLE COIL SPRING WASHER IN PLACE. 

ALL LENGTHS SHALL INCLUDE 1’-9" FROM TIE ENDS TO RAIL CENTERLINE, EXCEPT AS NOTED AND 1:80 CANTED TIES.

SWITCH MACHINE AND MACHINE PLATE (NIC) MUST BE COORDINATED WITH SCRRA.

GUARD RAILS ARE RAISED 1" AND FORM A 1�" FLANGEWAY.

RAIL LENGTHS ALLOW �" GAP BETWEEN RAIL JOINTS FOR WELDING.

ALL RAILS SHALL HAVE IDENTIFICATION COLOR CODE PAINTED ON WEB, CLEAR OF JOINT AREA. 
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22’-2�"TOE LENGTH:
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  40 MPH FREIGHT @ 2" UNBALANCE   

  50 MPH PASSENGER @ 3" UNBALANCE

DESIGN SPEEDS

1°42’37"  DEGREE OF CURVE:

3350’-0"   CENTERLINE RADIUS:

CLOSURE AREA

167’-4"ACTUAL LEAD:
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INSULATED RAIL ASSEMBLY, 78’-0�" C/W BONDED INSULATED JOINT
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4�"THROW AT ROD #1:

�"THICKNESS AT POINT:

0°11’55"ENTRY ANGLE:

VARIES PER SIDE  VERTEX DISTANCE:

47’-0" / 67’-0"LENGTH OF POINTS:

SWITCH

  40 MPH FREIGHT @ 2" UNBALANCE   

  50 MPH PASSENGER @ 3" UNBALANCE

DESIGN SPEEDS

1°42’37"  DEGREE OF CURVE:

3350’-0"   CENTERLINE RADIUS:

CLOSURE AREA

167’-4"ACTUAL LEAD:

CONCRETE TIE SET, 0-121 + (3) 1:80 TIES, PLATE PADS, PIM INSERTS, RH

8

8

    = INSULATED JOINT     = WELDED JOINT

SCHWIHAG ROLLERS TO BE INSTALLED AND ADJUSTED IN THE FIELD.

TIGHTEN TIE SCREW WITH DOUBLE COIL SPRING WASHER IN PLACE. 

ALL LENGTHS SHALL INCLUDE 1’-9" FROM TIE ENDS TO RAIL CENTERLINE, EXCEPT AS NOTED AND 1:80 CANTED TIES.

SWITCH MACHINE AND MACHINE PLATE (NIC) MUST BE COORDINATED WITH SCRRA.

GUARD RAILS ARE RAISED 1" AND FORM A 1�" FLANGEWAY.

RAIL LENGTHS ALLOW �" GAP BETWEEN RAIL JOINTS FOR WELDING.

ALL RAILS SHALL HAVE IDENTIFICATION COLOR CODE PAINTED ON WEB, CLEAR OF JOINT AREA. 
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TURNOUT DATA:

  40 MPH FREIGHT @ 2" UNBALANCE   

  50 MPH PASSENGER @ 3" UNBALANCE

DESIGN SPEEDS

1°42’37"  DEGREE OF CURVE:

3350’-0"   CENTERLINE RADIUS:

CLOSURE AREA

ACTUAL LEAD:            167’-4"

4�"THROW AT ROD #1:

�"THICKNESS AT POINT:

0°11’55"ENTRY ANGLE:

VARIES PER SIDE  VERTEX DISTANCE:

47’-0" / 67’-0"LENGTH OF POINTS:

SWITCH

    = INSULATED JOINT     = WELDED JOINT

SCHWIHAG ROLLERS TO BE INSTALLED AND ADJUSTED IN THE FIELD.

TIGHTEN TIE SCREW WITH DOUBLE COIL SPRING WASHER IN PLACE. 

ALL LENGTHS SHALL INCLUDE 1’-9" FROM TIE ENDS TO RAIL CENTERLINE, EXCEPT AS NOTED AND 1:80 CANTED TIES.

SWITCH MACHINE AND MACHINE PLATE (NIC) MUST BE COORDINATED WITH SCRRA.

GUARD RAILS ARE RAISED 1" AND FORM A 1�" FLANGEWAY.

RAIL LENGTHS ALLOW �" GAP BETWEEN RAIL JOINTS FOR WELDING.

ALL RAILS SHALL HAVE IDENTIFICATION COLOR CODE PAINTED ON WEB, CLEAR OF JOINT AREA. 

NOTES:
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V30-60037

BOLT 1" SQ BOLT 1" SQ

BOLT 1" SQ BOLT 1" SQ

 

V45-00012

NUT W/COTTER SLOTTED 1" HEX

V30-60037 V30-60037

NUT W/COTTER SLOTTED 1" HEX

V45-00012

 

BOLT 1" SQ BOLT 1" SQ

 

V45-00012

NUT W/COTTER SLOTTED 1" HEX

V30-60037V30-60037

NUT W/COTTER SLOTTED 1" HEX

V45-00012

 

BOLT 1" SQBOLT 1" SQ

BOLT 1" SQBOLT 1" SQ

BOLT 1" SQBOLT 1" SQ

1�" HVY HEX

 

V45-00012

NUT W/COTTER SLOTTED 1" HEX

V30-60037 V30-60037

NUT W/COTTER SLOTTED 1" HEX

V45-00012

 

V30-60037

NUT W/COTTER SLOTTED 1" HEX

V45-00012

  

V45-00012

NUT W/COTTER SLOTTED 1" HEX

V30-60037

DETECTOR ROD, FOR M23 SWITCH MACHINE, HST

LOCK ROD, FOR M23 SWITCH MACHINE, HST

COTTER PIN, �" DIA x 1�" LONG

SPRING WASHER, �" DIA

NUT, �" DIA SLOTTED HEAVY HEX, GR 8

BOLT, �" DIA x 3" LONG, DRILLED 2�" BELOW HEAD, HEAVY HEX, GR 5

DROP LUG FOR US&S M23 SWITCH MACHINE DRIVE BAR

ROTARY ASSIST ASSEMBLY FOR NO 20-136 LB RE TURNOUT

REAR HELPER ROD CRANK ATTACHES TO ROD PIN

1

16

17 16

11

7

2

7 8

3

9
10

4

10

10

5

10

10

6

10

2

17

5

2

3

13

15

12
14

DRIVE ROD (ROD NO 2) ASSEMBLY

(VIEW FROM HEEL TOWARDS PS)

FRONT HELPER ROD CRANK ATTACHES TO BASKET

REAR HELPER (ROD NO 4) DRIVE ROD ASSEMBLY

SWITCH ROD ASSEMBLY NO 1 

(VIEW FROM HEEL TOWARDS PS)

LOCK ROD CONNECTION SHOWN

SWITCH ROD ASSEMBLY NO 1

R
O

D
 

N
O
 

1

R
O

D
 

N
O
 

2

R
O

D
 

N
O
 

3

R
O

D
 

N
O
 

4

R
O

D
 

N
O
 

5

ITEM QTY DESCRIPTION DWG NO
PART NO

SCRRA

BILL OF MATERIAL

SWITCH ROD NO 1, FOR POINT DETECTOR/LOCK ROD, (20-136-1)

SWITCH ROD NO 3, THROW, (20-136-3)

SWITCH ROD NO 4, THROW, (20-136-4)

SWITCH ROD NO 5, THROW, (20-136-5)

ES2806-73

ES2806-73

ES2806-73

ES2806-74

ES2806-74

SWITCH ROD NO 2, DRIVE, C/W BASKET (20-136-2)

-

-

-

-

-

-

-

-

-

-

-

-

(VIEW FROM HEEL TOWARDS PS)

POINT DETECTOR ROD CONNECTION SHOWN

ARB - ABOVE RAIL BASE*

ROD POINT BRACKET, DETECTOR/LOCK ROD, HOLES AT 2�" ARB.

ROD POINT BRACKET, THROW ROD, ANTI-ROLL, HOLES AT 2�" ARB, LH

ROD POINT BRACKET, THROW ROD, ANTI-ROLL, HOLES AT 2�" ARB, RH

*

*

*

*ROD POINT BRACKET, HOLES AT 2�" ARB C/W SQUARE BOLTS
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SWITCH MACHINE ON LEFT HAND SIDE

HOLLOW STEEL TIE RODDING ASSEMBLY
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CADD FILE:
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DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH
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STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

1

1

1

1

1

1

1

1

2

4

5

6

7

8

1

2

3

10

11

12

13

14

15

16

17

9

6

1

1

1

1

1

1

1 DETECTOR ROD, FOR M23 SWITCH MACHINE, HST

LOCK ROD, FOR M23 SWITCH MACHINE, HST

COTTER PIN, �" DIA x 1�" LONG

SPRING WASHER, �" DIA

NUT, �" DIA SLOTTED HEAVY HEX, GR 8

BOLT, �" DIA x 3" LONG, DRILLED 2�" BELOW HEAD, HEAVY HEX, GR 5

DROP LUG FOR US&S M23 SWITCH MACHINE DRIVE BAR

ROTARY ASSIST ASSEMBLY FOR NO 20-136 LB RE TURNOUT

REAR HELPER ROD CRANK ATTACHES TO ROD PIN

7

2

7

3

9
10

4

10

10

5

10

10

6

10

1�" HVY HEX

V30-60037

NUT W/COTTER SLOTTED 1" HEX

V45-00012

  

V45-00012

NUT W/COTTER SLOTTED 1" HEX

V30-60037

V30-60037

NUT W/COTTER SLOTTED 1" HEX

V45-00012

  

V45-00012

NUT W/COTTER SLOTTED 1" HEX

V30-60037

V30-60037

NUT W/COTTER SLOTTED 1" HEX

V45-00012

  

V45-00012

NUT W/COTTER SLOTTED 1" HEX

V30-60037

V30-60037

NUT W/COTTER SLOTTED 1" HEX

V45-00012

  

V45-00012

NUT W/COTTER SLOTTED 1" HEX

V30-60037

V30-60037

NUT W/COTTER SLOTTED 1" HEX

V45-00012

  

V45-00012

NUT W/COTTER SLOTTED 1" HEX

V30-60037

V30-60037

NUT W/COTTER SLOTTED 1" HEX

V45-00012

  

V45-00012

NUT W/COTTER SLOTTED 1" HEX

V30-60037

BOLT 1" SQ BOLT 1" SQ

BOLT 1" SQ BOLT 1" SQ

BOLT 1" SQBOLT 1" SQ

BOLT 1" SQBOLT 1" SQ

1�" HVY HEX

1�" HVY HEX

1�" HVY HEX

1�" HVY HEX

V30-60037

NUT W/COTTER SLOTTED 1" HEX

V45-00012

  

V45-00012

NUT W/COTTER SLOTTED 1" HEX

V30-60037

 

V45-00012

NUT W/COTTER SLOTTED 1" HEX

V30-60037 V30-60037

NUT W/COTTER SLOTTED 1" HEX

V45-00012

 

 

V45-00012

NUT W/COTTER SLOTTED 1" HEX

V30-60037 V30-60037

NUT W/COTTER SLOTTED 1" HEX

V45-00012

 

BOLT 1" SQ BOLT 1" SQ

 

V45-00012

NUT W/COTTER SLOTTED 1" HEX

V30-60037V30-60037

NUT W/COTTER SLOTTED 1" HEX

V45-00012

 

BOLT 1" SQBOLT 1" SQ

1

8

16

11

17

17

2

16

2

12

14

15 13

3

5

REAR HELPER (ROD NO 4) DRIVE ROD ASSEMBLY

DRIVE ROD (ROD NO 2) ASSEMBLY

(VIEW FROM HEEL TOWARDS PS)

FRONT HELPER ROD CRANK ATTACHES TO BASKET

SWITCH ROD ASSEMBLY NO 1 

SWITCH ROD ASSEMBLY NO 1 

(VIEW FROM HEEL TOWARDS PS)

LOCK ROD CONNECTION SHOWN

R
O

D
 

N
O
 

1

R
O

D
 

N
O
 

2

R
O

D
 

N
O
 

3

R
O

D
 

N
O
 

4

R
O

D
 

N
O
 

5

SWITCH ROD NO 1, FOR POINT DETECTOR/LOCK ROD, (20-136-1)

SWITCH ROD NO 3, THROW, (20-136-3)

SWITCH ROD NO 4, THROW, (20-136-4)

SWITCH ROD NO 5, THROW, (20-136-5)

SWITCH ROD NO 2, DRIVE, C/W BASKET (20-136-2)

ITEM QTY DESCRIPTION DWG NO
PART NO

SCRRA

BILL OF MATERIAL

ES2806-73

ES2806-73

ES2806-73

ES2806-74

ES2806-74

-

-

-

-

-

-

-

-

-

-

-

-

(VIEW FROM HEEL TOWARDS PS)

POINT DETECTOR ROD CONNECTION SHOWN

ARB - ABOVE RAIL BASE*

ROD POINT BRACKET, DETECTOR/LOCK ROD, HOLES AT 2�" ARB

ROD POINT BRACKET, THROW ROD, ANTI-ROLL, HOLES AT 2�" ARB, LH

ROD POINT BRACKET, THROW ROD, ANTI-ROLL, HOLES AT 2�" ARB, RH

ROD POINT BRACKET, HOLES AT 2�" ARB C/W SQUARE BOLTS

*

*

*

*
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5’-9" REF

3’-4�"

3
�
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2�" REF

3’-4�"

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

ITEM QTY

1

2

1

2

2

DESCRIPTION

1

2

4

5

3

DWG NO
PART NO

SCRRA

BILL OF MATERIALS FOR SWITCH ROD 20-136-1

SWITCH ROD 20-136-1

SWITCH CLIP ASSEMBLY, ADJUSTABLE, FOR HOLLOW TIE COMPOSITE RODS

CONNECTOR LUG FOR POINT DETECTOR/LOCK RODS

HUCK COLLAR, �" DIA (LC-2R24B)

20-136-1
3

4

5

2

1

2

SWITCH ROD ASSEMBLY 20-136-1

NOTES:

     

ITEM QTY

1

2

4

4

2

DESCRIPTION

1

2

4

5

3

DWG NO
PART NO

SCRRA

BILL OF MATERIALS FOR SWITCH ROD 20-136-2

6

7

1

1

CLIP/LUG ASSEMBLY, HST SWITCH, ANTI-ROLLOVER DESIGN, LH

HUCK COLLAR, �" DIA (LC-2R24B)

SPLICE PLATE, FOR BLUE ROD BASKET ASSEMBLY RODS

SWITCH ROD ASSEMBLY 20-136-2

6
5

4

2

7

2

13

SEE NOTE 2

1

2 2

ITEM QTY

1

2

DESCRIPTION

1

2

DWG NO
PART NO

SCRRA

SWITCH ROD 20-136-3

SWITCH CLIP ASSEMBLY, ADJUSTABLE, FOR HOLLOW TIE

SWITCH ROD ASSEMBLY 20-136-3

BILL OF MATERIALS FOR SWITCH ROD 20-136-3

20-136-2

20-136-3

BLUE ROD, PULTRUDED COMPOSITE, 1�" x 2�" x 5’-10" LONG, 20-136-2

2.

1.

SWITCH RODS MUST BE PARALLEL WITHIN �" OVER LENGTH OF 1-B ROD.

ROD IDENTIFICATION TO BE ENGRAVED ON ROD CLEARLY AS SHOWN, �" MIN HEIGHT.

BLUE ROD, PULTRUDED COMPOSITE, 1�" x 2�" x 2’-7" LONG, 1-B

-

-

-

-

-

HUCK BOLT, �" DIA (C50LR-BR24-36)

-

-

-

-

-

-

-

HUCK BOLT, �" DIA (C50LR-BR24-36)

BASKET/ROD ASSEMBLY FOR HST WITH ROTARY ASSIST

-

-

1

2

3

3’-3�"

3’-4�"

3’-4�"

ROD # C-C PIN DIMENSION

4 3’-5�"

5 3’-7"

     4�" THROW

     DIMENSION REQUIRED FOR

NOTE: CENTER TO CENTER PIN
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SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

ITEM QTY

1

2

1

2

2

DESCRIPTION

1

2

4

5

3

DWG NO
PART NO

SCRRA

BILL OF MATERIALS FOR SWITCH ROD 20-136-4

SWITCH ROD 20-136-4

HUCK COLLAR, �" DIA (LC-2R24B)

SWITCH ROD ASSEMBLY 20-136-4

NOTE:
     

     

     

ITEM QTY

1

2

DESCRIPTION

1

2

DWG NO
PART NO

SCRRA

BILL OF MATERIALS FOR SWITCH ROD 20-136-5

SWITCH ROD ASSEMBLY 20-136-5

1

2

5

4

3

SWITCH CLIP ASSEMBLY, ADJUSTABLE, FOR HOLLOW TIES

CONNECTOR LUG FOR REAR DRIVE ROD

2

1

2

SWITCH ROD 20-136-5

SWITCH CLIP ASSEMBLY, ADJUSTABLE, FOR HOLLOW TIES

20-136-4
20-136-5

ROD IDENTIFICATION TO BE ENGRAVED ON ROD CLEARLY AS SHOWN, �" MIN HEIGHT.1.

-

-

-

-

-

HUCK BOLT, �" DIA (C50LR-BR24-36)

-

-
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HOLLOW STEEL TIE SWITCH RODS 20-4 AND 20-5
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

1

2

3

BILL OF MATERIALS

ITEM DESCRIPTION

NOTES:

FLAT BAR, ASTM A36, 1" x 8" x 2’-1�

SHOULDER, PANDROL, FORGED TONGUELESS, TYPE 1

SHOULDER, PANDROL, FORGED TONGUELESS, TYPE 5

   

1

REF

OFFSET 

SWITCH PLATE P20-136-25LLC

   

REF

OFFSET 

SWITCH PLATE P20-136-25LRC

5

SWITCH PLATE P20-136-26LLC

REF

OFFSET 

SKEW

RAIL SEAT

SKEW

RAIL SEAT

SKEW

1 3

2

2 2

3

RAIL SEAT

4

5

BILL OF MATERIALS

ITEM DESCRIPTION

5 3 2

SWITCH PLATE P20-136-26LRC

6 2
4

3

SWITCH PLATE P20-136-27LLC

6 3 2

SWITCH PLATE P20-136-27LRC

SKEW

REF

REF

REF

3

RAIL SEAT

4

RAIL SEAT SKEW RAIL SEAT

SKEW

6

FLAT BAR, ASTM A36, �" x 6" x 1�" 

FLAT BAR, ASTM A36, 1" X 8" X 2’-2"

FLAT BAR, ASTM A36, 1" X 8" X 2’-2�" SLOTTED HOLE CENTERS ARE INDICATED ON DRAWING.

& NOT TO PROTRUDE INTO RAIL SEAT.

WELDS TO BE DRESSED FLUSH WITH SHOULDER

CLEARLY STAMPED AS SHOWN.

I.D. CHARACTERS TO BE �" MINIMUM HEIGHT

3.

2.

1.

RAIL SEAT
(+� "-0")

RAIL SEAT
(+� "-0")

2
0
-
1
3
6
-
2
5
L
L

C

2
0
-
1
3
6
-
2
6
L
L
C

2
0
-
1
3
6
-
2
5
L

R
C

2
0
-
1
3
6
-
2
6
L

R
C

2
0
-
1
3
6
-
2
7
L
L
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DISCLAIMER 
  

 
 
 
 
SCRRA Engineering Standards are intended for SCRRA approved uses only.  FOR NON-SCRRA APPROVED USES: SCRRA and its member agencies, directors, officers, employees and/or agents shall 
not be responsible for the accuracy or completeness of the data or information contained herein.  The selection and use of these standards, while designed in accordance with generally accepted 
engineering principles and practices, is the sole responsibility of the user and should not be used without consulting a registered professional engineer.  All warranties and representations of any kind are 
disclaimed.  Anyone making use of this information agrees that it assumes all liability arising from such use.  No part of these standards should be reproduced or distributed in any form or by any means 
without the prior written permission of SCRRA.  All rights reserved.   
 
Since revisions or additions to the engineering standards may occur at any time, the user agrees to indemnify, defend, by counsel satisfactory to SCRRA and Member Agency, and hold harmless SCRRA, 
Member Agencies, and Operating Railroad, and their respective officers, commissioners, employees, agents, successors and assigns. ("Indemnitees"), and each of them to the maximum extent allowed 
by law, from and against all loss, liability, claims, demands, suits, liens, claims of lien, damages (including incidental consequential damages), costs and expenses (including, without limitation, any fines, 
penalties, judgments, actual litigation expenses and experts' and actual attorneys' fees), that are incurred by or asserted against Indemnitees arising out of or connected in any manner with the user's use 
of outdated engineering standards. 
 
Updating the contents of the manual is a continued process, and revisions/replacements are issued periodically.  Questions, comments, and proposed recommendations for changes may be sent to 
SCRRA at 279 E. Arrow Highway, Suite A, San Dimas, CA 91773. 
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SEE BILL OF MATERIALS ABOVE FOR TIES 1, 2, 6, 10, 14, AND 19.

USE OPPOSITE HAND FOR SWITCH MACHINE ON LH/MAINLINE SIDE.

THIS DRAWING SHOWS TIE "0" PLACEMENT FOR SWITCH MACHINE ON RH/TURNOUT SIDE.

USE 4’-8�" BETWEEN STRAIGHT RAIL SEAT GAUGES.  LENGTH SHALL BE 8’-3".

TRANSITION TIES (QUANTITY 3) SHALL INCORPORATE 1:80 CANTED RAIL SEATS AND

ALL TIES ARE FLAT (NON-CANTED) EXCEPT 1:80 CANTED TIES.

FROM RAIL CENTERLINE) PER SIDE AT THE CENTERLINE OF EACH TIE LOCATION.

TIE LENGTHS ARE DETERMINED BY ADDING 1’-10�" FROM RAIL GAUGE LINE (OR 1’-9" 

THREE 1:80 CANTED TIES, TIE PADS FOR ALL PLATES, AND PIM INSERTS.
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ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY
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CHAIR ASSEMBLY.

GRIND AWAY CORNER OF PANDROL SHOULDER TO CLEAR FOOT OF

CHARACTERS AS SHOWN.

PLATE IS TO BE STAMPED WITH PLATE I.D. WITH �" HIGH

OF WEAR BAR WITH WHITE PAINT.

LIFT POINTS AND WEIGHT OF ASSEMBLY TO BE MARKED ON HEAD

PANDROL SPRING CLIPS (E2055) TO BE INCLUDED IN ASSEMBLY.

IS TO BE DETERMINED BY TIE SPACING AT TIME OF INSTALLATION.

PLATE SPACING IS SET FOR SHIPPING ONLY.  FINAL PLATE SPACING
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THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY
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LOCKING BLOCK

SHIM, �" x 3" x 6"
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CHAIR ASSEMBLY.

GRIND AWAY CORNER OF PANDROL SHOULDER TO CLEAR FOOT OF

CHARACTERS AS SHOWN.

PLATE IS TO BE STAMPED WITH PLATE I.D. WITH �" HIGH

OF WEAR BAR WITH WHITE PAINT.

LIFT POINTS AND WEIGHT OF ASSEMBLY TO BE MARKED ON HEAD

PANDROL SPRING CLIPS (E2055) TO BE INCLUDED IN ASSEMBLY.

IS TO BE DETERMINED BY TIE SPACING AT TIME OF INSTALLATION.

PLATE SPACING IS SET FOR SHIPPING ONLY.  FINAL PLATE SPACING
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DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY
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1 COTTER PIN, �" DIA x 1�" LONG

SPRING WASHER, �" DIA

NUT, �" DIA SLOTTED HEAVY HEX, GR 8

BOLT, �" DIA x 3" LONG, DRILLED 2�" BELOW HEAD, HEAVY HEX, GR 5

DROP LUG FOR US&S M23 SWITCH MACHINE DRIVE BAR

ROD POINT BRACKET, THROW ROD, ANTI-ROLL, HOLES AT 2�" ARB, RH

ROD POINT BRACKET, THROW ROD, ANTI-ROLL, HOLES AT 2�" ARB, LH

ROD POINT BRACKET, DETECTOR/LOCK ROD, HOLES AT 2�" ARB
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3
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REAR HELPER ROD CRANK ATTACHES TO ROD PIN

DETECTOR ROD, FOR M23 SWITCH MACHINE, HST

LOCK ROD, FOR M23 SWITCH MACHINE, HST18 1

19 1

DRIVE ROD (ROD NO 2) ASSEMBLY

SWITCH ROD ASSEMBLY NO 1

SWITCH ROD ASSEMBLY NO 1

REAR HELPER (ROD NO 6) DRIVE ROD ASSEMBLY

ITEM QTY DESCRIPTION DWG NO
PART NO

SCRRA

BILL OF MATERIAL

ROTARY ASSIST ASSEMBLY FOR NO 24-136 LB RE TURNOUT

SWITCH ROD NO 1, FOR POINT DETECTOR/LOCK ROD, (24-136-1)

SWITCH ROD NO 3, THROW, (24-136-3)

SWITCH ROD NO 4, THROW, (24-136-4)

SWITCH ROD NO 5, THROW, (24-136-5)

SWITCH ROD NO 6, THROW, (24-136-6)

SWITCH ROD NO 2, DRIVE, C/W BASKET (24-136-2)
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ROD POINT BRACKET, HOLES AT 2�" ARB C/W SQUARE BOLTS

ROD POINT BRACKET, HOLES AT 2�" ARB C/W THIN HEAD SQUARE BOLTS

*

-
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ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.
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THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED
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SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY
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SPRING WASHER, �" DIA

NUT, �" DIA SLOTTED HEAVY HEX, GR 8

BOLT, �" DIA x 3" LONG, DRILLED 2�" BELOW HEAD, HEAVY HEX, GR 5

DROP LUG FOR US&S M23 SWITCH MACHINE DRIVE BAR

ROD POINT BRACKET, THROW ROD, ANTI-ROLL, HOLES AT 2�" ARB, RH

ROD POINT BRACKET, THROW ROD, ANTI-ROLL, HOLES AT 2�" ARB, LH

DETECTOR ROD, FOR M23 SWITCH MACHINE, HST

LOCK ROD, FOR M23 SWITCH MACHINE, HST18 1
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ITEM QTY DESCRIPTION DWG NO
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SCRRA

BILL OF MATERIAL

ROTARY ASSIST ASSEMBLY FOR NO 24-136 LB RE TURNOUT

SWITCH ROD NO 1, FOR POINT DETECTOR/LOCK ROD, (24-136-1)

SWITCH ROD NO 3, THROW, (24-136-3)

SWITCH ROD NO 4, THROW, (24-136-4)
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(VIEW FROM HEEL TOWARDS PS)

LOCK ROD CONNECTION SHOWN
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FRONT HELPER ROD CRANK ATTACHES TO BASKET
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ARB - ABOVE RAIL BASE

ROD POINT BRACKET, DETECTOR/LOCK ROD, HOLES AT 2�" ARB
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ROD POINT BRACKET, HOLES AT 2�" ARB C/W THIN HEAD SQUARE BOLTS
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

ITEM QTY

1
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DESCRIPTION

1

2

4

5

3

DWG NO
PART NO

SCRRA

SWITCH ROD 24-136-1

SWITCH CLIP ASSEMBLY, ADJUSTABLE, FOR HOLLOW TIE COMPOSITE RODS

CONNECTOR LUG FOR POINT DETECTOR/LOCK RODS

HUCK COLLAR, �" DIA (LC-2R24B)

3

5

4

2

1

2

SWITCH ROD ASSEMBLY 24-136-1

NOTES:

ITEM QTY

1

2

4

4

2

DESCRIPTION

1

2

4

5

3

DWG NO
PART NO

SCRRA

6

7

1

1

CLIP/LUG ASSEMBLY, HST SWITCH, ANTI-ROLLOVER DESIGN, LH

HUCK COLLAR, �" DIA (LC-2R24B)

SPLICE PLATE, FOR BLUE ROD BASKET ASSEMBLY RODS

SWITCH ROD ASSEMBLY 24-136-2

6
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2

7

2

13

SEE NOTE 2

1

2
2

ITEM QTY

1

2

DESCRIPTION

1

2

DWG NO
PART NO

SCRRA

SWITCH ROD 24-136-3

SWITCH CLIP ASSEMBLY, ADJUSTABLE, FOR HOLLOW TIE

SWITCH ROD ASSEMBLY 24-136-3

24-136-2

BLUE ROD, PULTRUDED COMPOSITE, 1�" x 2�" x 5’-10" LONG, 24-136-2

2.

1.

SWITCH RODS MUST BE PARALLEL WITHIN �" OVER LENGTH OF 1-B ROD.

ROD IDENTIFICATION TO BE ENGRAVED ON ROD CLEARLY AS SHOWN, �" MIN HEIGHT.

24-136-1
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DISCLAIMER 
  

 
 
 
 
SCRRA Engineering Standards are intended for SCRRA approved uses only.  FOR NON-SCRRA APPROVED USES: SCRRA and its member agencies, directors, officers, employees and/or agents shall 
not be responsible for the accuracy or completeness of the data or information contained herein.  The selection and use of these standards, while designed in accordance with generally accepted 
engineering principles and practices, is the sole responsibility of the user and should not be used without consulting a registered professional engineer.  All warranties and representations of any kind are 
disclaimed.  Anyone making use of this information agrees that it assumes all liability arising from such use.  No part of these standards should be reproduced or distributed in any form or by any means 
without the prior written permission of SCRRA.  All rights reserved.   
 
Since revisions or additions to the engineering standards may occur at any time, the user agrees to indemnify, defend, by counsel satisfactory to SCRRA and Member Agency, and hold harmless SCRRA, 
Member Agencies, and Operating Railroad, and their respective officers, commissioners, employees, agents, successors and assigns. ("Indemnitees"), and each of them to the maximum extent allowed 
by law, from and against all loss, liability, claims, demands, suits, liens, claims of lien, damages (including incidental consequential damages), costs and expenses (including, without limitation, any fines, 
penalties, judgments, actual litigation expenses and experts' and actual attorneys' fees), that are incurred by or asserted against Indemnitees arising out of or connected in any manner with the user's use 
of outdated engineering standards. 
 
Updating the contents of the manual is a continued process, and revisions/replacements are issued periodically.  Questions, comments, and proposed recommendations for changes may be sent to 
SCRRA at 279 E. Arrow Highway, Suite A, San Dimas, CA 91773. 
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FOR COMMUNICATION EQUIPMENT ROOM, SEE COMMUNICATIONS STANDARD
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EQUIPMENT. 

CONNECTION OF (3) CONDUCTORS (LINE, NEUTRAL, GROUND) TO 
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

SHEET INDEX

DESCRIPTIONPAGE 

LOCATION PLANS

DESIGN DRAWINGS

GENERAL NOTES

ALL TYPESETTING SHALL BE PROVIDED BY SIGN CONTRACTOR.

LETTER SPACING TO BE "NORMAL" SPACING FOR ALL SIGNS EXCEPT AS SPECIFIED

OTHERWISE.  SIGN CONTRACTOR SHALL PROVIDE SKA WITH TYPICAL SPACING

PATTERNS FOR APPROVAL PRIOR TO FABRICATION. 

ALL INSTALLATION LOCATIONS & CONDITIONS SHALL BE FIELD VERIFIED PRIOR

TO FABRICATION.

ALL SIGNS SHALL BE INSTALLED AS PER EXISTING/CURRENT CODE REQUIREMENTS

FOR SAFE & SECURE MOUNTING.  

SIGN CONTRACTOR SHALL COORDINATE ALL SIGN INSTALLATIONS  WITH METROLINK.

SIGN CONTRACTOR SHALL REFER TO SPECIFICATIONS FOR ALL MATERIAL DETAILS &

SPECIFIC INSTRUCTIONS.

SIGN CONTRACTOR SHALL PROVIDE ALL ENGINEERING OF SIGN & GRAPHIC ITEMS

INCLUDING, BUT NOT LIMITED TO, INTERNAL STRUCTURE, ELECTRICAL & MECHANICAL

PARTS, CONCRETE FOOTINGS & APPLICABLE CODES & REGULATIONS.  SHOP DRAWINGS

SHALL CARRY THE ENGINEER’S STAMP & BE SIGNED BY A CALIFORNIA REGISTERED

CIVIL ENGINEER.

SIGN CONTRACTOR TO PROVIDE SHOP DRAWINGS FOR ALL SIGNS.  

ALL ATTACHMENT DETAILS SHALL BE SHOWN ON SHOP DRAWINGS & DRAWINGS SHALL

BE SUBMITTED TO SKA FOR APPROVAL PRIOR TO FABRICATION.

ALL EXPOSED SIGN SURFACES, ATTACHMENTS, EDGES & SEAMS SHALL BE PAINTED OR

PORCELAINIZED AS NOTED TO PREVENT RUST.

NO SIGN SHALL BE INSTALLED WITHIN THE PUBLIC UTILITIES COMMISSION CLEARANCE

ENVELOPE. POST, POLES AND SIGNS MUST HAVE A MINIMUM CLEARANCE OF 8’-6" TO

CENTER OF TANGENT TRACK.

ES3303-03

ES3303-02

ES3303-01

ES3302-02

ES3302-01

ES3301-02

ES3301-01

STATION SIGN MENU

STATION SIGN MENU

GRAPHIC STANDARDS

SHEET INDEX AND GENERAL NOTES

SIDE PLATFORM - TYPICAL SIGN LOCATION PLAN

SIDE PLATFORM - TYPICAL SIGN LOCATION PLAN

STATION SITE - TYPICAL SIGN LOCATION PLAN

ES3332

ES3331

ES3330-06

ES3330-05

ES3330-04

ES3330-03

ES3330-02

ES3330-01

ES3328-02

ES3328-01

ES3327

ES3326

ES3325

ES3324

ES3323

ES3322

ES3321

ES3320

ES3319

ES3318

ES3317

ES3316

ES3315

ES3314

ES3311

ES3310

ES3309

ES3308

ES3307-04

ES3307-03

ES3307-02

ES3307-01

ES3306

ES3305

SIGN TYPE 41:  PASSENGER INFORMATION TELEPHONE

SIGN TYPE 31:  TICKET VALIDATOR DECAL

CENTER PLATFORM - LOCOMOTIVE POSITION MARKER PLAN

SIDE PLATFORMS - LOCOMOTIVE POSITION MARKER PLAN

SIDE PLATFORMS - LOCOMOTIVE POSITION MARKER PLAN

SIDE PLATFORM - TYPICAL SIGN LOCATION PLAN

SIGN TYPE 30.1:  NEW TRAIN POSITION MARKER SIGN

SIGN TYPE 30:  TRAIN POSITION MARKER SIGN

SIGN TYPE 28.1:  DISPLAY CASE - POST MOUNTED (SINGLE-SIDED)

SIGN TYPE 28:  DISPLAY CASE - WALL OR POST MOUNTED

SIGN TYPE 27:  A.D.A STATION IDENTIFICATION SIGN AT TRACK

SIGN TYPE 26:  MAP/INFORMATION KIOSK FREESTANDING

SIGN TYPE 25:  A.D.A STATION IDENTIFICATION SIGN (BRAILLE)

SIGN TYPE 24:  PEDESTRIAN RESTRICTIVE/INFORMATION SIGN

SIGN TYPE 23:  ACCESSIBILITY SIGN

SIGN TYPE 22:  CPUC RAILROAD CROSSING SIGN - POST MOUNTED

SIGN TYPE 21:  STATION IDENTIFICATION SIGN - LARGE

SIGN TYPE 20:  STATION IDENTIFICATION SIGN - SMALL

SIGN TYPE 16:  PEDESTRIAN DIRECTIONAL LOOK SIGN - POST MOUNTED

SIGN TYPE 15:  PEDESTRIAN DIRECTIONAL SIGN - GATE MOUNTED

SIGN TYPE 14:  PEDESTRIAN CROSSING - WARNING SIGN

SIGN TYPE 13:  ELEVATOR IDENTIFICATION SIGN - FLAG MOUNTED

SIGN TYPE 12:  ELEVATOR DIRECTIONAL SIGN - POLE MOUNTED

SIGN TYPE 11:  TRACK DIRECTIONAL SIGN - POLE MOUNTED

SIGN TYPE 7:  ACCESSIBLE PARKING INFORMATION SIGN

SIGN TYPE 6:  ACCESSIBLE PARKING - IDENTIFICATION SIGN

SIGN TYPE 5:  PARKING RESTRICTIVE SIGN - POLE MOUNTED

SIGN TYPE 4:  TRAILBLAZER DIRECTIONAL

SIGN TYPE 3:  INFORMATION/RESTRICTIVE - EXIT SIGN INSTALLATION DETAILS

SIGN TYPE 3:  INFORMATION/RESTRICTIVE - ATTACHMENT DETAILS

SIGN TYPE 3:  INFORMATION/RESTRICTIVE - MOUNTING CONDITIONS

SIGN TYPE 3:  INFORMATION/RESTRICTIVE - COPY LAYOUTS

SIGN TYPE 2:  VEHICULAR DIRECTIONAL - FREESTANDING SIGN

SIGN TYPE 1:  PRIMARY IDENTIFICATION MONUMENT SIGN
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PROJECT COLORS

PROJECT SYMBOLS

PROJECT LOGO

NOTE:  DIGITAL FILES OF METROLINK LOGOTYPE TO BE PROVIDED BY SCRRA

PROJECT GRAPHIC STRIPES

NOTE:  STRIPES ON SIGNS WILL HAVE SLIGHT VARIATIONS

PROJECT TYPOGRAPHY

AKZIDENZ GROTESK MEDIUM

AKZIDENZ GROTESK REGULAR

BLACK

PMS BLACK

WHITE

TYPICAL BRIGHT WHITE

TEAL

PMS 323

LIGHT BLUE

PMS 298

SEA GREEN

PMS 318

LIGHT BLUE

PMS 298

SEA GREEN

PMS 318

ACCESS BLUE

PMS 801

RED

PMS 193

YELLOW

PMS 116

ORANGE

PMS 021

GREEN

PMS 355

FOREST GREEN

PMS 3302

GRAY

PMS COOL GRAY 7

PRIMARY SECONDARY WARNING & TRACKS

    CROSSING

2. P.U.C. RAIL 4. NO PARKING 5. NO SMOKING 6. TRAIN

7. PARKING 8. ACCESSIBILITY 9. TELEPHONE 10. RESTROOMS 11. BUS 12. TAXI

PMS 542

BLUE

    ARROW

1. PROJECT

    ENTER

3. DO NOT

      PARKING

13. BICYCLE

      PARKING

14. MOTORCYCLE

      TRACKS

15. DO NOT CROSS

R

-
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

PLAN

SCALE: NTS

TRACK

FENCE

TRACK

PLATFORM

PLATFORM

"DO NOT ENTER"

SIGN

24-1

21-1

24-2

21-1

24-4

21-1

24-2

21-1

24-2

21-1

24-4

21-1

24-2

23-1

25-1

23-1

25-1

"PLEASE

PURCHASE

TICKET"

SIGN

"PLEASE

PURCHASE

TICKET"

SIGN

21-1

24-4

"NO BICYCLING"

SIGN

21-1

24-4

24-1

24-1

24-1

24-1

"DO NOT ENTER"

SIGN

"NO BICYCLING"

SIGN

24-1

24-1

"DO NOT ENTER"

SIGN

23-1

25-1

25-1

25-1

23-1

ADA STATION

IDENTIFICATION

SIGN

ACCESSIBLE RAMP

IDENTIFICATION

SIGN

STATION IDENTIFICATION

SIGN
25-1

24-1

"DO NOT ENTER"

SIGN

NOT FOR CONSTRUCTION

NOTE:

THIS REPRESENTS A TYPICAL METROLINK STATION

AND IS SHOWN FOR REFERENCE ONLY.

ACTUAL STATIONS MAY VARY FROM THIS PLAN.
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

PLAN

SCALE: NTS

TRACK

FENCE

PLATFORM

21-1

24-4

21-1

24-2

21-1

24-4

21-1

24-2

27-1

24-1

24-1

27-1

24-1

25-1

ADA STATION

IDENTIFICATION

SIGN

ACCESSIBLE

RAMP

IDENTIFICATION

SIGN

IDENTIFICATION DECAL

APPLIED TO

TICKET VALIDATOR

STATION IDENTIFICATION SIGN23-1

31-1

25-1

24-1

NOT FOR CONSTRUCTION

NOTE:

THIS REPRESENTS A TYPICAL METROLINK STATION

AND IS SHOWN FOR REFERENCE ONLY.

ACTUAL STATIONS MAY VARY FROM THIS PLAN.
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

SIGN TYPE 1

PRIMARY IDENTIFICATION SIGN - MONUMENT

5’-0"

CONCRETE FOOTING

TO DEPTH AS REQ’D.

ELEVATION / 1 LINE / DOUBLE-FACEDSIDE

B

1’-3"

A

COLOR: WHITE

1/2" 1/2"

COPY COLOR:

WHITE

BACKGROUND 2 COLOR: TEAL

STRIPE 1 COLOR: LIGHT BLUE

STRIPE 2 COLOR: SEA GREEN

BACKGROUND 1 COLOR: WHITE

LOGO COLOR: BLACK

FABRICATED ALUMINUM REVEAL

COLOR: GRAY

5" 5"7’-0"

3’-9"

1 1/2"
3"

2’-9 3/8" 3"

4"

4 1/2" ALIGN

3"

SIGN CABINET

TOP COLOR: WHITE 

C/L OF PANEL & POSTS

TOP OF POST TO BE COVERED, 

FINISHED SMOOTH AND PAINTED

PLAN

SCALE: 3/4" = 1’-0"
C

NOTES:

SIGN CONTRACTOR SHALL ENGINEER FABRICATION & INSTALLATION 1.

OF SIGN STRUCTURE TO SATISFY ALL LOCAL CODES & WIND LOAD FACTORS.

SIGN PANEL TO BE PORCELAIN ENAMEL W/ SMOOTH-FINISHED EDGES & SEAMS; 2.

MARINE GRADE PLYWOOD-FILLED INTERIOR.

ALL FASTENERS SHALL BE PLATED FASTENERS & SHALL BE PAINTED 3.

TO MATCH SIGN FACE.

1 1/2"

8"

4" CAP HT

4 3/4"

6" CAP HT

PLAN SECTION

E

DOUBLE-FACED 2-PART 

PAN STYLE PORCELAIN 

ENAMEL PANEL 

STEEL POST

4-1/2" (5" O.D.)

STEEL

REVEAL

INTERNAL STRUCTURE AS REQ’D.

INSERT MARINE GRADE PLYWOOD 

PANELS TO PREVENT OIL-CANNING.

6" CAP HT

3"

3"

4" CAP HT

4 3/4"

6" CAP HT

4 1/2" ALIGN

ELEVATION / 2 LINES / DOUBLE-FACED

D

3" CAP HT

3/4" REVEAL

3/4" REVEAL

5"

PAINTED STEEL POST

-
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PRIMARY IDENTIFICATION MONUMENT SIGN
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

SIGN TYPE 2

VEHICULAR DIRECTIONAL SIGN - FREESTANDING

SIDE

B

3"

SIGN CABINET

TOP COLOR: WHITE 

C/L OF PANEL & POSTS

3/4" REVEAL

3/4" REVEAL

PLAN

C

4"

NOTES:

SIGN CONTRACTOR SHALL ENGINEER FABRICATION 1.

& INSTALLATION OF SIGN STRUCTURE TO SATISFY 

ALL LOCAL CODES & WIND LOAD FACTORS.

SIGN PANEL TO BE PORCELAIN ENAMEL W/ 2.

SMOOTH-FINISHED EDGES & SEAMS; 

MARINE GRADE PLYWOOD-FILLED INTERIOR.

ALL FASTENERS SHALL BE PLATED FASTENERS & 3.

SHALL BE PAINTED TO MATCH SIGN FACE.

ELEVATION / DOUBLE-FACED

A

4’-0"

2’-6"

1 1/2"

1 1/2"

5 5/8"

2 3/4"

5" CAP HT

5 3/4"

4" 3’-0" 4"

1/2" 1/2"

4 1/2" 2"

2"

1 1/2" CAP HT

COLOR: WHITE

CONCRETE FOOTING

TO DEPTH AS REQ’D.

COPY COLOR:

WHITE

BACKGROUND 1 COLOR: WHITE

LOGO COLOR:

BLACK

FABRICATED ALUMINUM REVEAL

COLOR: GRAY

STRIPE 1 COLOR: LIGHT BLUE

STRIPE 2 COLOR: SEA GREEN

BACKGROUND 2 COLOR: TEAL

3 1/4"

PLAN SECTION

D

DOUBLE-FACED 2-PART 

PAN STYLE PORCELAIN 

ENAMEL PANEL 

STEEL POST

4-1/2" (5" O.D.)

INTERNAL STRUCTURE AS REQ’D.

INSERT MARINE GRADE PLYWOOD 

PANELS TO PREVENT OIL-CANNING. FINISHED SMOOTH AND PAINTED

TOP OF POST TO BE COVERED,REVEAL

STEEL

1’-6"

PAINTED STEEL POST

-
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

SIGN TYPE 3

INFORMATION / DIRECTIONAL SIGN

NOTES:  

DIMENSIONS & NOTES TYPICAL EXCEPT AS NOTED.1.

CONTINUE PAINT COLOR USED ON FRONT SURFACE OF SIGNS TO SIDES. PAINT BACK OF PANEL SOLID WITH DOMINANT COLOR.2.

SEAL SIGNS WITH TRANSPARENT ANTI-GRAFFITI FILM. 3.

A

DIRECTIONAL SIGN 

2 COPY LINES

COPY LAYOUTS

B
COPY LAYOUTS

3 1/2"

3 1/2"

1 1/2"

1 1/2"

1 1/2"

RESTRICTIVE SIGNEXIT SIGN

1 1/2"1 1/2"

COPY & SYMBOL

COLOR: WHITE

BACKGROUND

COLOR: RED

THIS SIGN ONLY

1 1/2" 1"

1"

1"

1 3/4"

3"

1 3/4"

3/4"

1 3/8"

1 1/2"

3 1/2"

2 3/4"

1 1/2"

1 1/2"

3/4"

1 1/2"

3/4"

1 1/2"

1 1/2"

3 1/2"

2 3/4"

1 1/2"

1 1/2"

3/4"

1 1/2"

1 1/2"

3 1/2"

2 3/4" 2 3/4"

1’-6"

(TYPICAL)

C/L OF PANEL 

& COPY

NOTE: ALL TRACK

NUMBER SIGNS

ARE TO BE

DOUBLE-FACED

COPY SILKSCREENED

OR PAINTED ON 

BOTH SIDES 

COLOR: WHITE

STRIPE 2 COLOR: WHITE

STRIPE 1 COLOR: LIGHT BLUE

TRACK ID SIGN

1’-0"

(TYPICAL)

R = 1/2" 

(TYPICAL)

2" 

2 1/2" CAP HT

7 1/2" CAP HT

1

234DIRECTIONAL SIGN 

3 COPY LINES

5DIRECTIONAL SIGN 

4 COPY LINES

6

REGULATORY SIGNS

3-01   THRU    3-19

DIRECTIONAL SIGNS

3-30   THRU    3-39

TRACK NUMBER / 

IDENTIFICATION SIGNS

SIGN TYPE 3 NUMBERS CHART

3-20   THRU    3-29

(SEE ES3307-03 FOR INSTALLATION)

(SEE ES3307-04 FOR INSTALLATION)

-
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3307
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COPY LAYOUTS

INFORMATION /    RESTRICTIVE
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

ELEVATIONS / MOUNTING CONDITIONS
A

WALL MOUNT1 LIGHT POLE MOUNT

(DIRECTIONAL SIGN)

2 LIGHT POLE MOUNT

(TRACK IDENTIFICATION SIGN)

3 FENCE MOUNT4

POST MOUNT

(RESTRICTIVE SIGN)

5 POST MOUNT

(RESTRICTIVE SIGN)

6 FLAG MOUNT - TALL

(EXIT SIGN)

7 FLAG MOUNT - SHORT

(EXIT SIGN)

8

C/L OF POST &

SIGN PANEL

SIGN PANEL

(SEE ATTACHMENT 

SIGN PANEL

(SEE ATTACHMENT

2" SQ.

PAINTED

STEEL POST

COLOR: WHITE

C/L OF 

SIGN PANEL

C/L OF LIGHT 

STANDARD / POLE

& SIGN PANEL

SIGN PANEL

SIGN PANEL

FENCE

SIGN

PANEL

(SEE ATTACHMENT 

SIGN PANEL

(TOP OF SIGN

TO ALIGN W/ 

TOP OF FENCE)

PAINTED 

TOP PLATE

COLOR: WHITE

PAINTED TOP PLATE

COLOR: WHITE

PAINTED TOP PLATE

COLOR: WHITE

3’-8" +/-

VARIES

1"

SIGN PANEL

FLAG MOUNTED TO POST

(SEE ATTACHMENT DETAILS

NOTE: SIGNS TO POINT AWAY

RIGHT-OF-WAY CLEARANCE

60"

6’-8"

(80")

6’-8"

(80")

6’-8"

(80")

6’-8"

(80")

2" SQ.

PAINTED STEEL POST

COLOR: WHITE

SIGN PANEL 

FLAG MOUNTED 

TO POLE

(SEE ATTACHMENT 
WALL

FROM TRACKS TO MAINTAIN

DETAIL 3 ES3307-03)

DETAIL 7 ES3307-03)

2, 3 ES3307-03)

DETAILS 9, 10, 11 ES3307-03)

DETAIL 3 ES3307-03)

-
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

SIGN TYPE 3 - TRACK IDENTIFICATION

INFORMATION / DIRECTIONAL SIGN

STEEL STRAP

STAINLESS

PAINTED GRAY

FABRICATED STEEL BRACKET

SIGN PANEL

FASTENERS

TAMPER PROOF 

METAL SURFACE

SIGN PANEL ATTACHED TO

METAL WITH D/F TAPE &

SILICONE

LIGHT STANDARD/ POLE

COLOR: WHITE

PAINTED STEEL BRACKET

QTY. AS REQ’D.

STEEL STRAP

ATTACHMENT SCREWS,

STAINLESS

STEEL POST

BACK PANEL - SAME SIZE AS SIGN PANEL

TAMPERPROOF FASTENERS

FENCE/ GATE

SIGN PANEL

AS REQ’D. FOR SAFE & SECURE MOUNTING.

AROUND PERIMETER & SILICONE ADHESIVE

1/8" THICK PAINTED ALUM. SIGN PANEL

APPLY QUALITY PRIMARY TO ALL PAINTED

ATTACHED TO BACK PANEL W/ 3M VHB TAPE

TYPICAL, ALL SIGNS.

SURFACES TO PREVENT ELECTROLYSIS. 

BACK PANEL MECHANICALLY

1/8" THICK PAINTED ALUMINUM

ATTACHED TO POST WITH 

FLUSH-HEAD SCREWS AS REQ’D.

CONCRETE

POURED

INTO CORED

HOLE

SIGN POST

FLANGE, WELDED TO POST

PAINTED STEEL

COLOR: WHITE

TAMPER PROOF

CONCRETE ANCHORS

SIGN POST

EXISTING

HARDSCAPE

CONCRETE

FOOTING TO DEPTH

AS REQUIRED

SIGN POST

FLUSH-HEAD SCREWS AS REQUIRED

WING BRACKET #11-11F

(AMERICAN SIGN BRACKETS)

FLAG MOUNT TO ROUND POLE1  

OR APPROVED EQUAL

2 FLAG MOUNT TO SQUARE POST 3 FLAG MOUNT TO SQUARE STEEL POST

APPLICATIONS ONLY

FOR SQUARE POST

4 SQUARE POST MOUNT

SQUARE POST

POLE MOUNT ON EXISTING POLE6

SIGN PANEL

WALL MOUNT TO METAL5

WALL MOUNT TO MASONRY8

FENCE MOUNT7

FLUSH-HEAD CONCRETE ANCHOR

DEPTH AS REQUIRED

1/8" PAINTED ALUMINUM 

BACK PLATE

SIGN PANEL ATTACHED TO

BACK PLATE WITH VHB TAPE

EXISTING MASONRY WALL

EXISTING

HARDSCAPE

L-MOUNT BRACKET

H4-D-007 STRAP ON

STAINLESS STEEL

AS MANUFACTURED

BY WESTERN HIGHWAYS

OR APPROVED EQUAL

SQUARE POST

PANEL

SIGN

SIGN PANEL

MOUNTS TO BACK 

SIDE OF BRACKET

TAMPER 

FASTENER

PROOF

ROUND

POLE

SIGN PANEL BACK

LIGHT STANDARD / POLE ST. STL. STRAPS

@ ROUND POLES

ST. STL. BRACKETS

@ SQ. POSTS

POLE/POST

COLOR: WHITE

SIGN FACE

HARDSCAPE MOUNTING CONDITION

CORE AND DRILL

11LANDSCAPE MOUNTING 

CONDITION

10HARDSCAPE MOUNTING CONDITION

WITH FLANGE

9

ATTACHMENT DETAILS
A

(SEE B9 ES3307-02)

(SEE B ES3307-01)
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

INFORMATION / DIRECTIONAL SIGN

SIGN TYPE 3 - EXIT SIGN

VERSION OF SIGN WITH SIGN PANEL POINTING

PLATFORM EDGE

EXISTING FENCE BEHIND SIGN

2" SQ. PAINTED STL. POST

COLOR: WHITE

FLAG MOUNT - TALL (EXIT SIGN)

A

CLEARANCE

1

AWAY FROM TRACK. (SEE A)

WHERE DISTANCE FROM CENTERLINE OF TRACK2.

TO FENCE IS 10’-2" OR GREATER, INSTALL SHORT

VERSION OF SIGN WITH SIGN PANEL POINTING

TOWARD TRACK. (SEE B)

MINIMUM 

DISTANCE

FROM FENCE

PLATFORM 

EDGE

POST & 

SIGN PANEL

EXISTING FENCE

WHERE FENCE IS LOCATED LESS THAN 10’-2"1.

FROM CENTERLINE OF TRACK, INSTALL TALL 8’-6"

PLATFORM EDGE

2" SQ PAINTED STL. POST

CLEARANCE

2 PLAN

EDGE

PLATFORM 

MINIMUM 

FROM FENCE

POST &

SIGN PANEL

EXISTING FENCE

EXISTING FENCE

SIGN PANEL

PEDESTRIAN WALKWAY

FLAG MOUNT - SHORT (EXIT SIGN)

SEE NOTE 3

C/L OF TRACK

B

1

SIGN PANEL

8’-6"

DISTANCE

COLOR: WHITE

2 PLAN

C/L OF TRACK

C/L OF TRACK

6’-8"

C/L OF TRACK

ELEVATIONELEVATION

8’-6" CLEARANCE 8’-6" CLEARANCE

SEE NOTE 3

SEE NOTE 4, ES2102.3.

NOTES: 

-
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SIGN TYPE 3

EXIT SIGN INSTALLATION DETAILS

INFORMATION /    RESTRICTIVE SIGN
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

SIGN TYPE 4

TRAILBLAZER DIRECTIONAL SIGN

NOTES:

CONTINUE PAINT COLOR USED ON FRONT SURFACE OF SIGNS AROUND EDGES.1.

PAINT BACK SIGN PANEL TEAL.2.

ALL FASTENERS SHALL BE PLATED AND PAINTED TO MATCH SURROUNDING COLOR.3.

4.       SEAL SIGN WITH TRANSPARENT ANTI-GRAFFITI FILM.

COPY LAYOUT

PLAN SECTION - POLE MOUNTED

PLAN SECTION - POST MOUNTED

R = 1/2" (TYP.)

C/L OF SYMBOL, COPY,

ARROW & SIGN PANEL

3’-0"

SCREW AS REQ’D.

PAINT TO MATCH

SURROUNDING COLOR

10"

4 1/2"

2 5/8"

6"

EXIST. LIGHT STANDARD

6x6 WOOD POST

ALUM. CHANNEL AS REQ’D.

LAG BOLT AS REQ’D. PAINT BOLT HEADS

TO MATCH SIGN FACE COLOR

ATTACHMENT SCREWS,

QTY. AS REQ’D.

1/8" THICK ALUM.

SIGN PANEL

STAINLESS STEEL

STRAP

ADD ALUM. "L" BRACKETS

IF REQ’D FOR STABILITY

REFLECTIVE VINYL 

DIE CUT LOGO 

COLOR: WHITE

REFLECTIVE VINYL

DIE CUT ARROW

COLOR: WHITE

DIRECTION TO BE

DETERMINED &

APPLIED IN FIELD

BY INSTALLER

1/8" THICK 

PAINTED 

ALUMINUM 

PANEL 

LAG BOLT AS REQ’D.

PAINT TO MATCH

SURROUNDING COLOR

A

C

D

4-1

STRIPE 1 COLOR: LIGHT BLUE

STRIPE 2 COLOR: SEA GREEN

BACKGROUND 1 COLOR: WHITE

BACKGROUND 2 COLOR: TEAL

B

CONCRETE FOOTING

AS REQ’D.

SIGN 

PANEL

6x6 

WOOD 

POST

8
’-
0
" 
(V

E
R
IF

Y
 W
/C
IT

Y
)

8
’-
0
" 
(V

E
R
IF

Y
 W
/C
IT

Y
)

6x6 WOOD POST

OR BREAK-AWAY

POST AS PER

CALTRANS STANDARDS

VARY)

(CONDITIONS

POLE

EXISTING

SHIM AS REQ’D.

TO MAINTAIN

VERTICAL SIGN 

FACE

ELEVATIONS

SIGN PANEL

FRONT VIEW -

POST MOUNTED

SIDE VIEW -

POST MOUNTED

2 FRONT VIEW -

POLE MOUNTED

3 SIDE VIEW -

POLE MOUNTED

41

3’-0"

PAINTED WHITE

-
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A. CARLOS

3308

NTS

1 OF 1

ES3308
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TRAILBLAZER DIRECTIONAL SIGN
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

NOTES:

SIGN TYPE 5

PARKING RESTRICTIVE SIGN - POLE MOUNTED

COPY LAYOUT

A
5-1E

ATTACHMENT DETAIL - PLAN SECTION

D

1"

3/4"

7/8"

4 1/4"

1’-5"

1’-10"

1/8" THICK PAINTED ALUM. SIGN PANEL

ATTACHED TO BACK PANEL W/ 3M VHB TAPE

AROUND PERIMETER & SILICONE ADHESIVE

AS REQ’D. FOR SAFE & SECURE MOUNTING.

APPLY QUALITY PRIMARY TO ALL PAINTED

SURFACES TO PREVENT ELECTROLYSIS. 

TYPICAL, ALL SIGNS.

1/8" THICK PAINTED ALUMINUM

BACK PANEL MECHANICALLY

ATTACHED TO POST WITH 

FLUSH-HEAD SCREWS AS REQ’D.

1/8" PAINTED STEEL TOP PLATE.

WELD TO POST AND GRIND SMOOTH

BEFORE PAINTING COLOR: WHITE

R = 1/2" (TYP.)

SILKSCREENED OR PAINTED COPY

COLOR: WHITE

VERIFY COPY W/ SCRRA

PRIOR TO FABRICATION

STRIPE 2 COLOR: WHITE

STRIPE 1 COLOR: LIGHT BLUE

ALIGN

BACKGROUND 2 COLOR: TEAL

B
ELEVATIONS

1"

-
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SIGN TYPE 5

POLE MOUNTED

PARKING RESTRICTIVE SIGN

5-1E

5-1S

SIGN PANEL

2" SQ. PAINTED

STEEL POST

COLOR: WHITE

7-1

80"

1"

FRONT1 SIDE2AS REQ’D.

FOOTING

CONCRETE

C/L OF POST & 

SIGN PANEL

SILKSCREENED OR PAINTED COPY

COLOR: WHITE

STRIPE 2 COLOR: WHITE

STRIPE 1 COLOR: LIGHT BLUE

BACKGROUND 2 COLOR: TEAL

VERIFY COPY W/ SCRRA

PRIOR TO FABRICATION

R = 1/2" (TYP.)

1’-5"

ALIGN

1"

4 1/4"

2’-0"

1"

1"

C
COPY LAYOUT 5-1S

5.

4.

3.

2.

1.

BY CITY PRIOR TO FABRICATION.

PHONE NUMBERS AND ADDRESS TO BE PROVIDED

SEAL SIGN WITH TRANSPARENT ANTI-GRAFFITI FILM.

TO MATCH SURROUNDING COLOR.

ALL FASTENERS SHALL BE PLATED AND PAINTED

PAINT BACK SIGN PANEL TEAL.

OF SIGNS AROUND EDGES.

CONTINUE PAINT COLOR USED ON FRONT SURFACE

1"

1/2"

1/2"

3/4"
3/4"
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SIGN TYPE 6

IDENTIFICATION SIGN

ACCESSIBLE PARKING

ACCESSIBILITY

BACKGROUND COLOR:

DISABLED ACCESS BLUE

COPY & SYMBOL

COLOR: WHITE REFLECTIVE

OR APPROVED EQUAL

SIGN NO. R99C

WESTERN HIGHWAY

BACKGROUND COLOR:

DISABLED ACCESS BLUE

COPY COLOR: WHITE

OR APPROVED EQUAL

SIGN NO. RFHVA

WESTERN HIGHWAY

OR APPROVED EQUAL

SIGN NO. R99B

WESTERN HIGHWAY

SIGN TYPE 6

ACCESSIBLE PARKING IDENTIFICATION SIGN

NOTES:

B
ELEVATIONS

COPY LAYOUTS

A

C/L OF POST & 

SIGN PANEL

2" SQ. PAINTED

STEEL POST

COLOR: WHITE

SIGN PANELS

1"

6’-8"

(80")

6-1

6-2

1 FRONT 2 SIDE
AS REQ’D.

CONCRETE FOOTING

ATTACHMENT DETAIL - PLAN SECTION

C

STEEL POST

SIGN PANEL

ATTACH SIGN TO POST WITH TAMPER PROOF BOLT

PER WESTERN HIGHWAY STANDARD

TYPICAL  SIGN TYPES 6 & 7

ACCESSIBLE PARKING ONLY SIGNS

1" BELOW BOTTOM EDGE OF EXISTING

NOTE: THIS SIGN ATTACHES TO POST

1’-0"

2’-0"

8" 9"

6-1

6-2 6-3

CALIFORNIA ACCESSIBILITY REGULATIONS CONTAINED IN TITLE 24, CALIFORNIA CODE OF REGULATIONS.

MUST COMPLY WITH THE AMERICANS WITH DISABILITIES ACT ACCESSIBILITY GUIDELINES AND

ACCESSIBILITY PARKING SIGNS WHICH ARE SIMILAR TO THOSE SHOWN IN OUR STANDARDS

PAINT BACK OF SIGN PANEL BLUE.

SIGN COPY AND FINISHES SHALL CONFORM TO CALIFORNIA ACCESSIBILITY STANDARDS.

3.

2.

1.
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

SIGN TYPE 7

ACCESSIBLE PARKING INFORMATION SIGN

NOTES:

SIGN COPY AND FINISHES SHALL CONFORM TO CALIFORNIA ACCESSIBILITY STANDARDS.1.

PAINT BACK OF SIGN PANEL BLUE.2.

PHONE NUMBERS AND ADDRESS TO BE PROVIDED BY CITY PRIOR TO FABRICATION.3. 

ACCESSIBILITY PARKING SIGNS WHICH ARE SIMILAR TO THOSE SHOWN IN OUR STANDARDS 4.

MUST COMPLY WITH THE AMERICANS WITH DISABILITIES ACT ACCESSIBILITY GUIDELINES 

AND CALIFORNIA ACCESSIBILITY REGULATIONS CONTAINED IN TITLE 24, CALIFORNIA CODE OF REGULATIONS.

COPY LAYOUT

A

3/4"
1/2"

3/4"

EQ"

EQ

1’-5"

1’-10"

ATTACHMENT DETAIL - PLAN SECTION

C

ATTACH SIGN TO POST WITH TAMPER PROOF BOLT

PER WESTERN HIGHWAY STANDARD

STEEL POST

SIGN PANEL

BACKGROUND COLOR: 

DISABLED ACCESS BLUE

COPY COLOR: WHITE 

SIGN PANEL TO BE:

WESTERN HIGHWAY

SIGN NO. RFH1824P

OR APPROVED EQUAL

B
ELEVATIONS

FRONT1 SIDE2

SIGN PANEL

C/L COPY & 

-
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SIGN TYPE 7

ACCESSIBLE PARKING INFORMATION SIGN

CONCRETE FOOTING
AS REQ’D.

SIGN PANEL

C/L OF POST & 

5-1E

5-1S

7-1

SIGN PANEL

2" SQ. PAINTED

STEEL POST

COLOR: WHITE

1"

80"

24" MIN.

1"
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

1

3 2

1’-3" 3"

2 1/4"

CAP HT

6"

CAP HT

6 5/8"

ARROW

2 5/8"

2

8 3/4"

CIRCLE

DIAM.

SIGN PANEL

MATERIAL: 1/8" THICK ALUMINUM

FINISH: PAINTED TWO-PART 

POLYURETHANE SATIN 

COLORS TO MATCH: 

PMS COOL GRAY 7C - BACK PANEL

PMS 323C TEAL - FACE CIRCLE

PMS 021C ORANGE - FACE TRACK 1

PMS 355C GREEN - FACE TRACK 2

PMS 542C SKY BLUE - FACE TRACK 3

COPY

MATERIAL: LASER CUT VINYL

FINISH: MATTE - NON GLARE

COLOR: BRIGHT WHITE

APPLICATION: FIRST SURFACE 

1 1/2"

6

SIGN PANEL

6’-8"

(80")

R = 1/2"

(TYP.)

TRACK DIRECTIONAL / BACK PANEL

B

TRACK DIRECTIONAL / FACE PANEL COPY LAYOUTS

A

POST MOUNT WALL MOUNT  /  HIGH FENCE MOUNT

TYPICAL UNLESS NOTED OTHERWISE

HALF-HEIGHT FENCE MOUNT

C/L OF 

C/L OF 

SIGN PANEL 

RECTANGLE

AND POST

5’-0"

(60")

MOUNT TOP EDGE

OF SIGN 1" BELOW 

CROSS BAR ON 

HALF-HEIGHT FENCES 

(APPROXIMATELY

3’-0" FROM GRADE)

21 3

ELEVATIONS

D

SIGN POST: HARDSCAPE 
MOUNTING CONDITION WITH FLANGE

1

SIGN PANEL FACE

MATERIAL: 1/8" THICK ALUMINUM PANEL

CONSTRUCTION: ATTACH TO BACK PANEL WITH 3M VHB TAPE

AROUND PERIMETER & SILICONE ADHESIVE AS REQUIRED -

APPLY QUALITY PRIMARY TO ALL PAINTED

SURFACES TO PREVENT ELECTROLYSIS. 

TYPICAL, ALL SIGNS..

SIGN PANEL BACK

MATERIAL: 1/8" THICK ALUMINUM PANEL 

CONSTRUCTION: MECHANICALLY ATTACH TO POST WITH 

FLUSH-HEAD SCREWS AS REQUIRED

3

CONCRETE

FOOTING TO DEPTH

AS REQUIRED

SIGN POST: LANDSCAPE MOUNTING CONDITION

POST

CONSTRUCTION: 2" SQUARE PAINTED STEEL

FINISH: PAINT TWO-PART POLYURETHANE SATIN 

COLOR: WHITE

FLANGE

CONSTRUCTION: WELDED TO POST 

AND FASTENED TO CONCRETE ANCHORS 

WITH TAMPER-PROOF BOLTS

FINISH: PAINT COLOR: WHITE

EXISTING HARDSCAPE

EXISTING HARDSCAPE

SIGN POST: HARDSCAPE 

MOUNTING CONDITION WITH CORE AND DRILL

2

CONCRETE POURED

INTO CORED HOLE 

FLUSH-HEAD CONCRETE ANCHOR

DEPTH AS REQUIRED

SIGN PANEL BACK

1/8" PAINTED ALUMINUM

EXISTING MASONRY WALL

WALL MOUNT TO MASONRY5

TAMPERPROOF FASTENER

AND FLUSH HEAD SCREW

AS REQUIRED

SIGN PANEL BACK

1/8" PAINTED ALUMINUM

FENCE / GATE STRUT

FENCE MOUNT

1’-6"

BACK PANEL

SAME SIZE AS 

SIGN PANEL

ATTACHMENT DETAILS

C

WITH VHB TAPE

ATTACH TO BACK PLATE

SIGN PANEL FACE

WITH VHB TAPE

ATTACH TO BACK PLATE

SIGN PANEL FACE

POST

SQUARE POST MOUNT4

FINISH: PAINT COLOR WHITE

-
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21 3

SIGN POST: HARDSCAPE 

MOUNTING CONDITION WITH CORE AND DRILL

2
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

1

3 2

1’-3" 3"

1’-6"

6 5/8"

ARROW

2 1/2"

2 1/2"

8 3/4"

CIRCLE

DIAM.

SIGN PANEL

MATERIAL: 1/8" THICK ALUMINUM

FINISH: PAINTED TWO-PART 

POLYURETHANE SATIN 

COLORS TO MATCH: 

PMS COOL GRAY 7C - BACK PANEL

PMS 323C TEAL - FACE CIRCLE

PMS 021C ORANGE - FACE TRACK 1

PMS 355C GREEN - FACE TRACK 2

PMS 542C SKY BLUE - FACE TRACK 3

COPY

MATERIAL: LASER CUT VINYL

FINISH: MATTE - NON GLARE

COLOR: BRIGHT WHITE

APPLICATION: FIRST SURFACE 

1 1/2"

R = 1/2"

(TYP.)

ELEVATOR DIRECTIONAL / BACK PANEL

B

ELEVATOR DIRECTIONAL / FACE PANEL COPY LAYOUTS

A

POST MOUNT WALL MOUNT  /  HIGH FENCE MOUNT

TYPICAL UNLESS NOTED OTHERWISE

HALF-HEIGHT FENCE MOUNT

C/L OF 

SIGN PANEL

C/L OF 

SIGN PANEL 

RECTANGLE

AND POST

5’-0"

(60")

MOUNT TOP EDGE

OF SIGN 1" BELOW 

CROSS BAR ON 

HALF-HEIGHT FENCES 

(APPROXIMATELY

3’-0" FROM GRADE)

ELEVATIONS

D

POST

SIGN POST: HARDSCAPE 

MOUNTING CONDITION WITH FLANGE

1

SIGN PANEL FACE

MATERIAL: 1/8" THICK ALUMINUM PANEL

CONSTRUCTION: ATTACH TO BACK PANEL WITH 3M VHB TAPE

AROUND PERIMETER & SILICONE ADHESIVE AS REQUIRED -

APPLY QUALITY PRIMARY TO ALL PAINTED

SURFACES TO PREVENT ELECTROLYSIS. 

TYPICAL, ALL SIGNS.

SIGN PANEL BACK

MATERIAL: 1/8" THICK ALUMINUM PANEL 

CONSTRUCTION: MECHANICALLY ATTACH TO POST WITH 

FLUSH-HEAD SCREWS AS REQUIRED

SQUARE POST MOUNT4

3

CONCRETE

FOOTING TO DEPTH

AS REQUIRED

SIGN POST: LANDSCAPE MOUNTING CONDITION

POST

FINISH: PAINT TWO-PART POLYURETHANE SATIN 

COLOR: WHITE

FLANGE

CONSTRUCTION: WELDED TO POST 

AND FASTENED TO CONCRETE ANCHORS 

WITH TAMPER-PROOF BOLTS

FINISH: PAINT COLOR: WHITE

EXISTING HARDSCAPE EXISTING HARDSCAPE

CONCRETE POURED

INTO CORED HOLE 

FLUSH-HEAD CONCRETE ANCHOR

DEPTH AS REQUIRED

SIGN PANEL BACK

1/8" PAINTED ALUMINUM

EXISTING MASONRY WALL

WALL MOUNT TO MASONRY5

TAMPERPROOF FASTENER

AND FLUSH HEAD SCREW

AS REQUIRED

SIGN PANEL BACK

1/8" PAINTED ALUMINUM

FENCE / GATE STRUT

FENCE MOUNT6

BACK PANEL

SAME SIZE AS 

SIGN PANEL

ATTACHMENT DETAILS

C

4’-11"

3"

WITH VHB TAPE

ATTACH TO BACK PLATE

SIGN PANEL FACE

WITH VHB TAPE

ATTACH TO BACK PLATE

SIGN PANEL FACE

CONSTRUCTION: 2" SQUARE PAINTED STEEL POST

FINISH PAINT COLOR: WHITE

-
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ATTACHMENT DETAIL

FLAG MOUNT TO MASONRY WALL
B

METAL BRACKET: 

ATTACH TO EXISTING MASONRY WALL WITH

CONCRETE ANCHORS - DEPTH AND 

SILICONE ADHESIVE AS REQUIRED

COLOR: GRAY 

DOUBLE FACED SIGN PANEL

EXISTING MASONRY WALL

METAL BRACKET: 

ATTACH TO SIGN PANEL WITH

FLUSH HEAD FASTENER

COLOR: GRAY 

6’-8"

(80")

1/2"

1’-5" BRACKET

ELEVATION

FLAG MOUNT / TYPICAL UNLESS NOTED OTHERWISE
C

COPY LAYOUTS

A

SIGN PANEL FACE 11

SIGN PANEL FACE 2 2

1’-6"

2"

4 5/8"

ARROW 

HT

9 1/8"

SQ. 

PICTO

SIGN PANEL

MATERIAL: 1/8" THICK ALUMINUM

FINISH: PAINTED TWO-PART 

POLYURETHANE SATIN 

COLOR: PMS 323C TEAL

COPY

MATERIAL: LASER CUT VINYL

FINISH: MATTE - NON GLARE

COLOR: BRIGHT WHITE

APPLICATION: FIRST SURFACE 

2 5/8"

1 1/2"

MOUNTING

BRACKET

MOUNTING

BRACKET

3 1/4"

R = 1/2"

(TYP.)

SIGN TYPE 13

ELEVATOR IDENTIFICATION SIGN - FLAG MOUNTED

-
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FLAG MOUNTED
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 555, 369(i).§Trespassers subject to arrest.  CA Penal Code 

CAUTION!

NOT ALL TRAINS STOP AT STATION!

STAY BEHIND YELLOW LINE

(TYP)

OPP)

(TYP,

3" UPPER CASE LETTERS

UPPER CASE LETTERS

3�" HIGH RED

1" DIA HOLES

�
"

2�" UPPER CASE LETTERS

1�" X 8" WHITE BAR AT CENTER
9" DIA. RED STOP SYMBOL WITH

�" THICK BLACK BORDER

1�" RADIUS

1�" UPPER & LOWER CASE LETTERS

1 1 OF 1

3317

AC1

A. CARLOS

NTS

SYMBOLS

COLOR: YELLOW

" THICK PAINTED ALUMINUM8
1
PANEL

COLOR: BLACK
COPY

COLOR: RED, WHITE, BLACK
PICTOGRAPH

ANTI-GRAFFITTI FILM
SEAL SIGN WITH TRANSPARENT

A

4’-0"

1’-2" DIA 3"3"

4
’-
0
" 2
’-
1
0
"

"
2

1
1
 

3
"

3
"

3
"

"
4

3
2
 

DETAIL / PICTOGRAPH
B

ES3317

C

JKGKJKG

1" X 2" SLOTTED HOLES

DETAIL "C" NOTES:

PEDESTRIANS.
ON STATION PLATFORM AT LOCATIONS CLEARLY VISIBLE TO ALL PASSENGERS AND
FOR STATIONS THAT DO NOT HAVE INTERTRACK FENCING, SIGNS ARE TO BE LOCATED

COVER ENTIRE LENGTH OF PLATFORM.
ADDITIONAL SIGNS TO BE SPACED 100 FEET APART AS NEEDED ALONG FENCING TO
SIGNS TO BE PLACED STARTING 50 FEET AWAY FROM NEAREST PEDESTRIAN CROSSING,

FOR MOUNTING INSTRUCTIONS SEE METROLINK ENGINEERING STANDARD ES3307-03.

COLOR SPECIFICATIONS PER METROLINK ENGINEERING STANDARD ES3301.

COPY AND BORDER TO BE BLACK UNLESS OTHERWISE NOTED.

SIGN TO BE COATED WITH 3M 1160 PREMIUM PROTECTIVE OVERLAY.

SIGN FILM/SHEETING TO BE 3M ENGINEERED REFLECTIVE GRADE SERIES 3290-WHITE.

ALCOA 6016-T6 OR EQUAL.
SIGN TO BE CONSTRUCTED OF �" THICK MILL FINISH ALUMINUM PANEL,

8.

7.

6.

5.

4.

3.

2.

1.

NOTE:

ES3307-03.
METROLINK ENGINEERING STANDARD
FOR MOUNTING INSTRUCTIONS SEE

04/11/11 ADDED DETAIL "C" AND NOTES NDP

ELEVATION - CROSSING WARNING SIGN

(SIGN TYPE 14)

CAUTION SIGN

AT STATION PLATFORMS

PEDESTRIAN WARNING SIGNS
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SIGN MOUNTING INFORMATION
SEE ES4002 FOR ADDITIONAL

" DIA.4
14 

COLOR: RED
SYMBOL

COLOR: BLACK
COPY

PAINTED ALUMINUM

" THICK8
1
PANEL

FILM
ANTI-GRAFFITTI
TRANSPARENT
SEAL SIGN WITH

PER ES3307-02
SEE DETAIL B-3
FOR GATE CONDITION
MOUNTING DETAIL

12"

1"

14"

1"

"2
11 

"8
51 

"4
11 

"4
31 

"8
7

RESTRICTIVE SIGN COPY LAYOUT COPY LAYOUT

DETAIL

ELEVATION

4’-0"

B

C

A

NOTE:

-
XXXXREVISIONXX-XX-XXX

A. CARLOS

3318

NTS

1 OF 1

ES3318
SIGN TYPE 15

GATE MOUNTED

PEDESTRIAN DIRECTIONAL SIGN



DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011

UserName=> carlosa Date Plotted: 2:25:13 PM10/5/2011 Plot Driver=> S:\Plot Drivers\pdf.plt FileName=> s:\V8EngStds\3000\ES3319.dgn

ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

SIGN TYPE 16

PEDESTRIAN DIRECTIONAL SIGN - POLE MOUNTED

A
ELEVATION

5’-0"

TO CENTER

OF ST 16

CONCRETE FOOTING AS REQUIRED

3’-0" FROM GATE

ST 16

1’-6" x 9"

SIGNS MOUNT TO 2" SQUARE 

PAINTED ALUMINUM POST 

COLOR: WHITE

2" CAP HT

COPY LAYOUT

B

SILKSCREENED COPY

COLOR: BLACK

3M EXTERIOR GRADE

VINYL DIE CUT SHEETING

COLOR: WHITE

SEAL SIGN WITH TRANSPARENT 

ANTI-GRAFFITTI FILM

R = 1/2" (TYP.)

1’-6"

9"

C/L OF PANEL & COPY

(SEE ATTACHMENT DETAIL 4 ES3307-03) 
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SIGN TYPE 20

STATION IDENTIFICATION SIGN

SMALL POLE MOUNTED

ELEVATIONSIDE ELEVATION

LIGHT

STANDARD

SIGN CABINET

NOTES: 

CONTINUE PAINT COLORS USED ON FRONT SURFACE 1.

OF SIGN CABINET AROUND EDGES.

BACK OF SIGN CABINET COLOR: TEAL. 2.

12 1/2"

3’-6"

CONTINUE BACKGROUND &

STRIPE COLORS AROUND

TOP, BOTTOM & SIDES

AB

C

�

COPY COLOR: WHITE

BACKGROUND 1 COLOR: WHITE

STRIPE 1 COLOR: LIGHT BLUE

STRIPE 2 COLOR: SEA GREEN

COPY LAYOUT

D

3" CAP HT

2"

12 1/2"

3’-6"

3"

LIGHT

STANDARD

ATTACHMENT DETAIL - PLAN SECTION

E

ATTACHMENT SCREWS,

QTY. AS REQ’D.

STAINLESS

STEEL STRAP

SIGN CABINET

ALUM. CHANNEL 

AS REQ’D.

ATTACHMENT DETAIL - SECTION

C

PROVIDE INTERNAL METAL

STIFFENERS WITH STYROFOAM

FILLER TO PREVENT OIL-CANNING

& BENDING & CURVING OF PANEL

LIGHT STANDARD

TWO-PART PORCELAIN ENAMEL

SIGN CABINET

1/8" THICK PAINTED ALUM.

BACK PANEL ATTACHED TO

ALUM. MOUNTING CHANNEL

E

�

ELECTROLYSIS.  TYPICAL, ALL SIGNS.

PAINTED SURFACES TO PREVENT

APPLY QUALITY PRIMER TO ALL 

FASTENERS AS REQ’D;

PANEL WITH TAMPERPROOF

ATTACH SIGN PANEL TO BACK

12 1/2"

AFG TYP.

8’-0"

PAINTED WHITE

COLOR:  TEAL

-
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STATION IDENTIFICATION SIGN

LARGE POLE MOUNTED

ELEVATIONSIDE ELEVATION

LIGHT

STANDARD

SIGN CABINET

NOTES: 

OF SIGN CABINET AROUND EDGES.

BACK OF SIGN CABINET COLOR: TEAL. 2.

16"

3’-6"

CONTINUE BACKGROUND &

STRIPE COLORS AROUND

TOP, BOTTOM & SIDES

AB

COPY COLOR: WHITE

BACKGROUND 1 COLOR: WHITE

STRIPE 1 COLOR: LIGHT BLUE

STRIPE 2 COLOR: SEA GREEN

COPY LAYOUT

D

3" CAP HT

1 1/2"

1 1/8"

16"

3’-6"

3"

LIGHT

STANDARD

ATTACHMENT DETAIL - PLAN SECTION

E

ATTACHMENT SCREWS,

QTY. AS REQ’D.

STAINLESS

STEEL STRAP

SIGN CABINET

ALUM. CHANNEL 

AS REQ’D.

PAINTED GRAY

ATTACHMENT DETAIL - SECTION

C

PROVIDE INTERNAL METAL

STIFFENERS WITH STYROFOAM

FILLER TO PREVENT OIL-CANNING

& BENDING & CURVING OF PANEL

LIGHT STANDARD

TWO-PART PORCELAIN ENAMEL

SIGN CABINET

1/8" THICK PAINTED ALUM.

BACK PANEL ATTACHED TO

ALUM. MOUNTING CHANNEL

COLOR:  TEAL

ELECTROLYSIS.  TYPICAL, ALL SIGNS.

PAINTED SURFACES TO PREVENT

APPLY QUALITY PRIMARY TO ALL

FASTENERS AS REQ’D;

PANEL WITH TAMPERPROOF

ATTACH SIGN PANEL TO BACK

AFG TYP.

8’-0"

C

16"

CONTINUE PAINT COLORS USED ON FRONT SURFACE 1.
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AS REQUIRED

CONCRETE FOOTING

5’-0"

1"

SYMBOL & COPY

OF SIGN PANEL,

COLOR: BLACK

SILKSCREENED COPY

COLOR: WHITE

DIE CUT SHEETING

REFLECTIVE VINYL

3M EXTERIOR GRADE

COLOR: BLACK

SILKSCREENED COPY

" (TYP)2
1R = 

"2
11 

"2
11 

"2
11 

"4
31 

2"

"2
12 
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2’-6"

1’-0"

3"
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11 
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"4
31 

ELEVATIONS COPY LAYOUT
B A

22-1

DETAILS

FOR ATTACHMENT

SEE B5 ES3307-02

COLOR: WHITE

STEEL POST

2" SQ. PAINTED
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SIGN TYPE 23

ACCESSIBILITY SIGN

A
COPY LAYOUTS

C
PLAN

R = 1/2" (TYP.)

SILKSCREENED SYMBOL 

COLOR: WHITE

BACKGROUND COLOR:

DISABLED ACCESS BLUE

23-1

EQ.

EQ.

8"1’-0"

1’-0"

6"

1"

1"

4"

B

2" SQ. PAINTED STEEL POST. COLOR: WHITE

SIGN TYPE 25

STATION IDENTIFICATION

SIGN TYPE 23-1

HANDRAIL

WELDED STEEL FLANGE

W/ TAMPER PROOF 

CONCRETE ANCHOR BOLTSELEVATION

ACCESS RAMP FRONT

6’-8"

MINIMUM

DISTANCE

AS REQ’D

D
DETAIL - PLAN

ACCESS

RAMP

FLANGE

ALIGN WITH 

BOTTOM OF RAMP

HANDRAIL

SIGN POST

SIGN TYPE

D-25

STATION ID & ACCESSIBILITY

SIGNS TO BE MOUNTED 

PERPENDICULAR TO TRACK

EDGE OF PLATFORM

ACCESS 

RAMP

SIGN POST

TRACK

23-1a

(SEE ATTACHMENT DETAIL 4 ES3307-03) 

(SEE D5 ES3325)

& SYMBOL

OF SIGN PANEL
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ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011

UserName=> carlosa Date Plotted: 2:25:18 PM10/5/2011 Plot Driver=> S:\Plot Drivers\pdf.plt FileName=> s:\V8EngStds\3000\ES3324.dgn

ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

A

B

COPY LAYOUTS

R = 1/2"

(TYP.)

2 1/2"

1"

1/2"

45°
5/8" SPACE

5/8"STRIPE

2 3/4"

2 3/4"

ENGLISH COPY:

AKZIDENZ GROTESK

MEDIUM (TYP.)

SPANISH COPY:

AKZIDENZ GROTESK

REGULAR (TYP.)

1 5/8"
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3/4"1 1/4"
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3/4"

3/4"

3/4"

1/2"
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24-1 24-2

24-8

24-324-4

24-5

24-6

BACKGROUND 

COLOR FRONT 

AND BACK:

YELLOW

4"

1 3/4"

1"

3 1/2"

1 1/2" ALIGN

COPY SILKSCREENED 

COLOR: WHITE (TYP.)

PAINTED STRIPE

COLOR: WHITE (TYP.)

1/8" THICK PAINTED

ALUMINUM PANEL (TYP.)

PAINTED STRIPE

COLOR: LIGHT BLUE (TYP.)

1’-0"

(TYP.)

1" ALIGN1" ALIGN

1" ALIGN

3"

1"

1"

2 1/2"

1/2"

1"

1"

1 1/4"

3/4"

1 1/4"

3/4"
3/8"

3/4"

2 1/2"

1"

1 1/4"

5/8"

5/8"

1 1/4"

5/8"

BACKGROUND 

COLOR FRONT 

AND BACK:

DISABLED

ACCESS BLUE
STRIPES &

COPY COLOR:

BLACK

1" ALIGN1"

ELEVATIONS

1 3 4 52

C/L OF POST &

SIGN PANEL

SIGN PANEL

C/L OF 

SIGN PANEL

SIGN PANEL

SIGN PANEL

FENCE

SIGN

PANEL

6’-8" 6’-8"

(80")

WALL

C/L OF LIGHT 

STANDARD / POLE

& SIGN PANEL

SIGN PANEL

CANOPY

1 3/4"

1" ALIGN

1 3/4"

5/8"

1’-0" (TYP.)

VERIFY SPANISH TRANSLATIONS WITH METROLINK PRIOR TO FABRICATION.5.

SEAL SIGNS WITH TRANSPARENT ANTI-GRAFFITI FILM.4.

BACK OF SIGN PANELS TO BE PAINTED TEAL UNLESS NOTED.3.

CONTINUE PAINT COLOR USED ON FRONT SURFACE OF SIGNS AROUND EDGES.2.

ALL DIMENSIONS & NOTES TYPICAL EXCEPT AS NOTED.1.

NOTES:

1" ALIGN

WALL MOUNT LIGHT POLE MOUNT CANOPY MOUNT FENCE MOUNTPOST MOUNT

(SEE 6 ES3307-03 FOR INSTALLATION) (SEE 4 ES3307-03 FOR INSTALLATION) (SEE 7 ES3307-03 FOR INSTALLATION)(SEE 5 ES3307-03 FOR INSTALLATION) (SEE 4 ES3307-03 FOR INSTALLATION) 
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C

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

SIGN TYPE 25

A.D.A. STATION IDENTIFICATION SIGN

A
COPY LAYOUT

R = 1/2" (TYP.)
23-1

1"

1 1/4"

1 7/8"

3/8" MIN.

1’-0"

1"

PAINTED BACKGROUND / 

FRONT, SIDE EDGES, BACK

COLOR: TEAL

1’-0"

1/8" THICK ACID ETCHED ZINC

PLAQUE W/ ROLLER-COATED

COLOR & CLEAR MATTE

PROTECTIVE COATING

1/32" RAISED TACTILE COPY

COLOR: WHITE

CALIFORNIA CONTRACTED 

BRAILLE

B

2" SQ. PAINTED 

STEEL POST

COLOR: WHITE

(SEE ATTACHMENT 

SIGN TYPE 23-1

WELDED STEEL FLANGE

W/ TAMPER PROOF 

CONCRETE ANCHOR BOLTS

ELEVATION

5’ (60")

TO TOP LINE

OF COPY

C
DETAIL - PLAN

SCALE: NTS

FLANGE

SIGN POST

SIGN TYPE 23

SIGN TYPE 25

CONCRETE FOOTING

AS REQ’D.

SIDE1 FRONT2

1" DETAIL 4 ES3307-03) 
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POST & SIGN PANEL



DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

SIGN TYPE 26

MAP/ INFO KIOSK - FREESTANDING

ELEVATION

ISOMETRIC

PLAN

LOGO TO BE ETCHED INTO ALL FOUR

SIDES; DO NOT FILL WITH PAINT

3" 3"

3"

3"

6"

7’-9"

EQ. EQ.

1/4" REVEAL

ST. STL. DOOR TO BE FLUSH

W/ SURFACE OF FRAME

WINDOW TO BE 1/4" (MIN.)

CYROLON AR POLYCARBONATE

PANEL W/ ABRASION RESISTANT COATING

ON EXTERIOR SURFACE

1/4" REVEAL

BACK PANEL TO BE PAINTED STL. SUFFICIENT

TO ACCEPT MAGNETS OR TAPED MAPS

COLOR: WHITE

PERMANENTLY

ANCHOR BASE TO EXISTING

HARDSCAPE AS REQ’D

NOTE: ALL SIDES IDENTICAL.

1 1/2"
1 1/2"

1 1/2"
1 1/2"

1 1/2" 1 1/2"

NOTES:

KIOSK CABINET SHALL BE FABRICATED STAINLESS STEEL W/  VERTICAL�

GRAIN BRUSHED FINISH. CABINET SHALL BE CONSTRUCTED WITH INTERNAL 

STEEL STRUCTURE AS REQUIRED. ALL CORNERS SHALL BE REINFORCED    

TO PREVENT SEPARATION.    

CABINET SHALL HAVE NO VISIBLE SEAMS.�

CABINET SHALL BE WEIGHTED AND ANCHORED TO EXISTING HARDSCAPE�

(CONDITIONS VARY) FOR SAFE AND SECURE INSTALLATION. SIGN CONTRACTOR    

SHALL ENGINEER FABRICATION & INSTALLATION OF CABINET TO SATISFY    

ALL LOCAL CODES & WIND LOAD FACTORS.    

CABINET SHALL BE WEATHERPROOFED.�

CABINET DOORS SHALL HAVE STAINLESS STEEL COUNTERSUNK, TAMPERPROOF�

STAR-HEAD BOLTS ON NON-HINGED SIDE.  WELD NUT TO BOLT ON INTERIOR    

SIDE OF DOOR TO PREVENT BOLTS FROM BEING REMOVED.    

CABINET SHALL HAVE INTERIOR STORAGE SHELF.�

CABINET SHALL HAVE ONE HINGED INTERIOR PANEL TO ACCESS STORAGE SHELF.�

PROVIDE NON-HINGED SIDE OF PANEL W/ STAR-HEAD BOLTS.    

ACCESS TO CABINET SHALL BE BY REMOVING BOLTS ALONG LEFT SIDE OF DOORS.�

SHOW ALL DETAILS ON SHOP DRAWINGS.�

PROVIDE CHANNELS AS REQ’D TO FACILITATE REPLACEMENT OF CLEAR WINDOW�  

PANELS.    

2’-6"

RIDGE OF CABINET

INTERIOR

STORAGE

SHELF

TAMPERPROOF BOLT,

TOP & BOTTOM OF

DOOR

CONCEALED HINGE ALONG RIGHT

EDGE OF DOORS

INTERNAL STORAGE SHELF

A B

C

26-1

1’-3"

3’-0"

3’-6"

10"

1 3/4" LOGO

2’-6"

24" X 36"

OPENING SIZE

       & LOGO

C/L OF CABINET RIDGE

STEEL GRAIN

DIRECTION OF STAINLESS
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FREESTANDING

MAP /   INFO KIOSK



BACKGROUND 2 COLOR: TEAL

C

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011

UserName=> carlosa Date Plotted: 2:25:21 PM10/5/2011 Plot Driver=> S:\Plot Drivers\pdf.plt FileName=> s:\V8EngStds\3000\ES3327.dgn

ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

SIGN TYPE 27

ADA STATION IDENTIFICATION SIGN - AT TRACK

24-01SIGN TYPE

PROCELAIN CABINET

PLAN SECTION

D

AS REQUIRED

PAINTED STEEL POST

ELEVATIONSIDE

LANDSCAPE CONDITION

3" SQ. PAINTED STEEL POST

COLOR: WHITE

CONC. FOOTING

AS REQ’D.

1"

TWO-PART

PORCELAIN ENAMEL

SIGN CABINET

AB
27-1

SIGN TYPE 24

(WHERE OCCURS)

12 1/2"

3’-6"

COPY COLOR: WHITE

BACKGROUND 1 COLOR: WHITE

STRIPE 1 COLOR: LIGHT BLUE

STRIPE 2 COLOR: SEA GREEN

SIGN TYPE 24

(WHERE OCCURS)

3"

SIGN TYPE 24

(WHERE OCCURS)

SIGN PANEL

5’-0"

BOTTOM OF SIGN PANEL TO BE 8’-0" CLR.

FROM TOP OF PLATFORM (ALIGN W/ SIGN TYPE 21)

INSTALLATION DETAIL

C

PLATFORM

POST

NOTES:

CONTINUE PAINT COLOR USED ON FRONT SURFACE OF SIGNS AROUND EDGES.1.

PAINT BACK SIGN PANEL TEAL.2.

ALL FASTENERS SHALL BE STAINLESS STEEL & SHALL BE PAINTED TO MATCH SURROUNDING COLOR.3.

SEAL SIGN WITH TRANSPARENT ANTI-GRAFFITI FILM.4. 

VARIES

PROVIDE ATTACHMENT HARDWARE

REFER TO  ES3320 AND ES3321 FOR ADDITIONAL FABRICATION NOTES.5. 

-
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AT TRACK

ADA STATION IDENTIFICATION

OF LIGHT STANDARD & SIGN CABINET



2 1/2"

VERIFY

2 1/2"

1 1/2" LOGO LETTER HEIGHT

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

SIGN TYPE 28

DISPLAY CASE

ELEVATION

PLAN

SIDE

CONCEALED HINGE ALONG

RIGHT EDGE OF DOORS

DISPLAY

CASES

WALL MOUNTED1 POST/CANOPY MOUNTED2

2’-6" 2’-6"

1/2" 

REVEAL

1/2" STANDOFF,

(TYP.)

EXISTING POST

VERIFYANCHOR 

DISPLAY CASE

TO WALL AS REQ’D

ANCHOR DISPLAY CASE

TO POST 

AS REQ’D, TYP.

DISPLAY CASE

WALL

LOGO TO BE ETCHED 

INTO FRONT OF PANEL;

DO NOT FILL WITH PAINT

1/4" REVEAL

ST. STL. DOOR TO BE FLUSH

W/ SURFACE OF FRAME

1/4" (MIN.) CYROLON AR POLYCARBONATE

PANEL W/ ABRASION RESISTANT

COATING ON EXTERIOR SURFACE

TAMPERPROOF BOLTS,

TOP & BOTTOM

OF DOOR

STAINLESS STEEL TOP PANEL

BACK PANEL TO BE PAINTED STEEL

SUFFICIENT TO ACCEPT MAGNETS

OR TAPED MAPS

COLOR: WHITE

1 1/2"

1 1/2"

C/L OF LOGO/SYMBOL &  PANEL

EQ.

2’-6"

REVEAL

TOP PANEL

WALL ANCHOR, TYP.

DISPLAY CASE

WALL 

1/2" SPACER

NOTE:

REFER TO D-26 FOR FABRICATION & INSTALLATION NOTES.

AB

D

28-1

EQ.

4"

3’-0"

3’-6"

3"

3"

6’-8"

ELEVATION - WALL MOUNTED

C

6" WHERE OCCURS

6’-8" 6’-8"

ALIGN

BACK-TO-BACK

DISPLAY CASE

ON EXIST. POSTS

FRONT OF 

CASE

FRONT OF 

CASE

E
ELEVATION - CANOPY STRUCTURE MOUNTED

FRONT1 SIDE2

2 1/2"

24" X 36"

OPENING SIZE
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WALL OR POST MOUNTED

DISPLAY CASE



DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

SIGN TYPE 28

DISPLAY CASE - SINGLE SIDED

ELEVATION

PLAN

CONCEALED HINGE ALONG

RIGHT EDGE OF DOORS

1/4" SPACER

PAINTED WHITE

NEW 3" SQ.  STL. POST

PAINTED COLOR: WHITE

LOGO TO BE ETCHED 

INTO FRONT OF PANEL;

DO NOT FILL WITH PAINT

1/4" REVEAL

ST. STL. DOOR TO BE FLUSH

W/ SURFACE OF FRAME

1/4" (MIN.) CYROLON AR POLYCARBONATE

PANEL W/ ABRASION RESISTANT

COATING ON EXTERIOR SURFACE

TAMPERPROOF BOLTS,

TOP & BOTTOM

OF DOOR

STAINLESS STEEL TOP PANEL

BACK PANEL TO BE PAINTED STEEL

SUFFICIENT TO ACCEPT MAGNETS

OR TAPED MAPS

COLOR: WHITE

1 1/2"

1 1/2"

1 1/2" LOGO LETTER HEIGHT

C/L OF LOGO AND CABINET

2’-6"

A

C

1/4" REVEAL

NOTES:

DISPLAY CASE SHALL BE FABRICATED STAINLESS STEEL W/  VERTICAL1.

GRAIN BRUSHED FINISH. CASE SHALL BE CONSTRUCTED WITH INTERNAL 

STEEL STRUCTURE AS REQUIRED. ALL CORNERS SHALL BE REINFORCED    

TO PREVENT SEPARATION.    

CASE SHALL HAVE NO VISIBLE SEAMS.2.

CASE SHALL BE WEIGHTED AND ANCHORED TO EXISTING HARDSCAPE3.

(CONDITIONS VARY) FOR SAFE AND SECURE INSTALLATION. SIGN CONTRACTOR    

SHALL ENGINEER FABRICATION & INSTALLATION OF CASE TO SATISFY    

ALL LOCAL CODES & WIND LOAD FACTORS.    

CASE SHALL BE WEATHERPROOFED.4.

CASE DOORS SHALL HAVE STAINLESS STEEL COUNTERSUNK, TAMPERPROOF5.

STAR-HEAD BOLTS ON NON-HINGED SIDE.  WELD NUT TO BOLT ON INTERIOR    

SIDE OF DOOR TO PREVENT BOLTS FROM BEING REMOVED.    

SHOW ALL DETAILS ON SHOP DRAWINGS.6.

PROVIDE CHANNELS AS REQ’D TO FACILITATE REPLACEMENT OF 7. 

CLEAR WINDOW PANELS.

DISPLAY

CASE

ANCHOR DISPLAY CASE

TO POST AS REQ’D, TYP.

OPENING SIZE

     24" x 36"

C/L OF LOGO/SYMBOL &  PANEL

4"

3"

3’-6"

3’-0"

3"

6’-8"

B
ELEVATION - POST MOUNTED

FRONT1 SIDE2

DISPLAY

CASE

FRONT OF 

CASE

NEW

POST

CONCRETE FOOTING OR FLANGE-MOUNT AS 

REQUIRED. SIGN CONTRACTOR TO ENGINEER 

DETAILS AND SHOW ON SHOP  DRAWINGS.

NEW

POST

SEE SHEETS ES3312 AND ES3322.
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SIGN TYPE 28

POST MOUNTED SINGLE SIDED

DISPLAY CASE



C

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

SIGN TYPE 30

POSITION MARKER & TRACK IDENTIFICATION SIGN

ATTACH SIGN PANEL TO CANOPY STRUCTURE

WITH TAMPER PROOF BOLTS AS REQ’D.

PAINT BOLTS TO MATCH SIGN PANEL COLOR

C
ATTACHMENT DETAIL

STEEL CANOPY STRUCTURE

3" SQ. PAINTED

STEEL POST

COLOR: WHITE

1/8" THICK PAINTED ALUM. SIGN

PANEL ATTACHED TO BACK PANEL

W/ 3M VHB TAPE AROUND PERIMETER

& SILICONE ADHESIVE AS REQ’D.

FOR SAFE & SECURE MOUNTING

PLAN  SECTION

F

1/8" THICK PAINTED ALUM.

BACK PANEL MECHANICALLY

ATTACHED TO POST

W/ FLUSH-HEAD SCREWS

AS REQ’D.  (COLOR TO MATCH

SIGN COLOR)

1’-0"

COPY LAYOUTS

1"

2"

1/8" THICK ALUMINUM PANEL

WITH VINYL COVERED SURFACE

BACKGROUND

COLOR: WHITE

REFLECTIVE

(TYP.)

PANEL EDGES

COLOR: WHITE

(TYP.)

VINYL COPY

COLOR: BLACK

(TYP.)

30-1

30-3

R = 1/2" (TYP.)

A

3 1/8"

2 1/2"

3 1/2"

1’-0"

6’-8"

(80")

SIGN TYPE 21

C/L OF POST &

SIGN PANEL

C/L OF POST 

& SIGN PANEL

30-1

TOP OF RAIL

12’-0"

12’-0"

ELEVATIONS
E

4" CLR.
30-1

30-6

30-5

30-4

30-3

NOTE:

USE CORE & DRILL INSTALLATION METHOD OR FLANGE METHOD

WHEN SIGNS ARE INSTALLED ON PLATFORM. 

USE CONCRETE FOOTING WHEN INSTALLING IN RIGHT OF WAY.

SIGN PANEL @ POST 

(SEE ATTACHMENT 

SIGN PANEL @ POST 

(SEE ATTACHMENT 

D
PARTIAL ELEVATION - CANOPY

CANOPY

SIGN PANEL

MOUNTED FLAT

TO CANOPY ROOF

B
ELEVATION - CANOPY STRUCTURE MOUNTED

NEW POSTLIGHT STANDARD/

POLE

PLATFORM

POST

NEW

2"

5"

8’-0"

REFER TO ES3307-03 FOR DETAILS.

DETAILS 2, 3/ ES3307-03) DETAIL 3/ ES3307-03)
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2 1/4"
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1’-0"
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1 1/4"
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3 1/8"

BACKGROUND
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TRACK

PLATFORM
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SIGN KEY
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NEW LOCOMOTIVE
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30A-630B-6 30A-530B-5 30A-430B-4 30A-330B-3

55’-0"241’-0"85’-0"85’-0"85’-0"

55’-0"253’-6"85’-0"85’-0"85’-0"

ACCESSIBLE
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PLATFORM
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NEW LOCOMOTIVE

OLD LOCOMOTIVE

NOT FOR CONSTRUCTION
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THIS REPRESENTS A TYPICAL METROLINK STATION

AND IS SHOWN FOR REFERENCE ONLY.
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30A-3 30B-3 30A-4 30B-4 30A-5 30B-5 30A-6 30B-6

TICKET VALIDATOR 

APPLIED TO

IDENTIFICATION DECAL

31-1

NOT FOR CONSTRUCTION

NOTE:

THIS REPRESENTS A TYPICAL METROLINK STATION

AND IS SHOWN FOR REFERENCE ONLY.

ACTUAL STATIONS MAY VARY FROM THIS PLAN.

C/L OF MINI-HIGH PLATFORM

NEW LOCOMOTIVE

OLD LOCOMOTIVE 55’-0"

55’-0"

C/L OF MINI-HIGH PLATFORM
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NEW LOCOMOTIVE
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TRACK 
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FRONT VIEW - LIGHT POLE MOUNTED

ELEVATIONSCOPY LAYOUT

SURROUNDING COLOR

PAINT TO MATCH

LAG BOLT AS REQUIRED

BACKGROUND 1 COLOR: WHITE

BACKGROUND 1 COLOR: TEAL

COLOR: WHITE

DIE CUT MESSAGE & GRAPHICS

REFLECTIVE VINYL

STRIPE 2 COLOR: SEA GREEN

STRIPE 2 COLOR: LIGHT BLUE

OF SIGN PANEL

ALUMINUM PANEL

" THICK PAINTED8
1

POST MOUNTED
" (TYP.)2

1
R = 

SURROUNDING COLOR

PAINT TO MATCH

SCREW AS REQUIRED

ATTACH TWO SIGNS PER POSTSIGN PANEL

" THICK ALUMINUM8
1

PLAN SECTION - POLE MOUNTED

QUANTITY AS REQUIRED

ATTACHMENT SCREWS,

4.

3.

2.
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SEAL SIGN WITH TRANSPARENT ANTI-GRAFFITI FILM
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CONTINUE PAINT COLOR USED ON FRONT SURFACE OF SIGNS AROUND EDGES.
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(CROUSE HINDS WJBF040404 OR APPROVED EQUAL)

INDICATES FRONT FACE OF EQUIPMENT

FOR ADDITIONAL NOTES AND LEGEND SEE ES3001

CHECKERED COVER SIDEWALK JUNCTION BOX 4"x4"x4’ DEEP

CROUSE HINDS "WJBF120806" OR APPROVED EQUAL.
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PULL BOX - 17"Lx11"Wx12" D WITH "COM" LOGO
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LANDSCAPING

C

SIDE PLATFORM
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FOR ADDITIONAL PLATFORM INFORMATION NOT SHOWN, SEE DRAWINGS ES3201.

SINGLE OR DOUBLE SIDED LED AS APPLICABLE.

THAN THE SPEAKER. 

VISIBILITY.  THE TOP SIDE OF THE LED SIGN SHALL BE INSTALLED APPROXIMATELY 1’ LOWER

THE LED SIGN AND STROBE SHALL BE INSTALLED BY THE CONTRACTOR TO PROVIDE MAXIMUM

LIGHT POLE AND CANOPY SHOWN AS REFERENCE ONLY ACTUAL DESIGN VARIES BY STATION.
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CENTER PLATFORM

NOTES:

OF PLATFORM

3.

2.

1.

FOR ADDITIONAL PLATFORM INFORMATION NOT SHOWN, SEE DRAWING ES3202.

SINGLE OR DOUBLE SIDED LED AS APPLICABLE

TO MAXIMIZE VISIBILITY AND SOUND DISTRIBUTION, AND VARIES BY STATION

PLACEMENT OF SPEAKERS, LEDs, AND STROBES SHALL BE LOCATED BY THE CONTRACTOR

PLATFORM.

STATION FURNITURE (BENCHES, TRASH RECEPTACLES) SHALL BE PLACED AT THE BACK OF THE

LIGHT POLE AND CANOPY SHOWN AS REFERENCE ONLY ACTUAL DESIGN VARIES BY STATION.
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SEE NOTE 5

SEE NOTE 6
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ENCLOSURE

CAT 6
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F.O. PATCH

CABLE

SEE NOTE 2 & 3
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ENCLOSURE

(TYP)

STROBE LIGHT

(TYP)

STROBE LIGHT

(E) SPEAKERS

SEE NOTE 1

(TYP)

RELAY CONTACT

(TYP)

RELAY CONTACT

RS-485

(E) 2 WIRE

SENSOR CABLE

(E) AMBIENT NOISE
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(E) 2 WIRE
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F.O. PATCH CABLE

CAT 6

(TYP) (2)

AUDIO SIGNAL

RS485
CAT 6
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TVM PAD

MONITOR
LCD

NMP MC

FOPP

LED
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EMP
(E)

CONTROLLER
PRIORITY

ANS &

AMPLIFIER
AUDIO

PC

TO RS485
ETHERNET

IC

ROUTER
EXISTING

ETHERNET SWITCH

6.

5.

4.

3.

2.

1.

TO NEXT CMS

TO NEXT SPEAKER

120 VAC

120 VAC

EXISTING MPLS NETWORK

(RACK MOUNT)
FOPP

POWER DISTRIBUTION SHOWN ON ES3507

MULTIPLE LCD MONITORS AT A SINGLE STATION SHALL BE CONFIGURED SIMILARLY.

EMP PANELS INCLUDE AN AMBIENT NOISE SENSOR AND HANDSET.  

HAVE SIMILAR AND SEPARATE CONFIGURATION FOR EACH PLATFORM.

LED CONFIGURATION SHOWN FOR CENTER PLATFORMS.  STATIONS WITH SIDE PLATFORMS

INTERFACES BETWEEN SIGNS SHALL REMAIN OR SHALL BE REPLACED WITH FIBER IF DAMAGED

EXISTING RS485 INTERFACES FROM THE COMMUNICATION SHELTER TO SIGNS AND RS485

ALL EXISTING SIGNS SHALL BE REPLACED OR MODIFIED TO FUNCTION WITH EPIS.

SPEAKER IF DAMAGED

HAVE SIMILAR AND SEPARATE CONFIGURATION FOR EACH PLATFORM.  REPLACE EXISTING

EXISTING SPEAKERS SHOWN FOR CENTER PLATFORMS. STATIONS WITH SIDE PLATFORMS
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SEE NOTE 5

CABLE (SEE NOTE 8)

F.O. PATCH

SEE NOTE 6

NEMA 4X

ENCLOSURE

SEE NOTE 2 & 3

NEMA 4X

ENCLOSURE

(TYP)

STROBE LIGHT

SEE NOTE 2 & 3

(TYP)

STROBE LIGHT

(E) SPEAKERS

SEE NOTE 1

(TYP)

RELAY CONTACT

(TYP)

RELAY CONTACT

CAT 6

HDMI CABLE

SEE NOTE 4

CABLE (SEE NOTE 8)

F.O. PATCH

(E) 2 WIRE

F.O. CABLE

F.O. CABLE

FUTURE

SENSOR CABLE

(E) AMBIENT NOISE

(HANDSET)

(E) 2 WIRE

(TYP) (2)

AUDIO SIGNAL

CAT 6

CAT 6

F.O. PATCH CABLE

F.O. PATCH CABLE

SEE NOTE 4

F.O. PATCH

CABLE
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NOTES
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}

COMMUNICATIONS SHELTER

TO NEXT SPEAKER

STATION PLATFORM

TVM PAD

CONTROLLER
PRIORITY

ANS &

(MODULAR)
ETHERNET SWITCH

AMPLIFIER
AUDIO

AUDIO
AMPLIFIER
(FUTURE)

PC

ROUTER
EXISTING

FOPP

FOPP

FOPP

LED

LED

MONITOR
LCD

NMP MC

EACH LED SIGN SHALL COMMUNICATE OVER ONE DEDICATED PAIR OF FIBER STRANDS.

POWER DISTRIBUTION SHOWN ON ES3507

MULTIPLE LCD MONITORS AT A SINGLE STATION SHALL BE CONFIGURED SIMILARLY.

EMP PANELS INCLUDE AN AMBIENT NOISE SENSOR AND HANDSET.  

LCD POSTS WHERE LCD DISPLAYS ARE INSTALLED.

FOPP SHALL BE INSTALLED ON LIGHT POLES WHERE LED SIGNS ARE INSTALLED AND ON

HAVE SIMILAR AND SEPARATE CONFIGURATION FOR EACH PLATFORM.

LED CONFIGURATION SHOWN FOR CENTER PLATFORMS.  STATIONS WITH SIDE PLATFORMS

NEW LED SIGNS SHALL BE INSTALLED. 

IF DAMAGED.

HAVE SIMILAR AND SEPARATE CONFIGURATION FOR EACH PLATFORM. REPLACE SPEAKERS

EXISTING SPEAKERS SHOWN FOR CENTER PLATFORMS. STATIONS WITH SIDE PLATFORMS

EMP
(E)

DETECTOR / SWITCH
AUDIO PRESENCE

8.

7.

6.

5.

4.

3.

2.

1.

(RACK MOUNT)
FOPP

120 VAC

120 VAC TO NEXT FOPP

EXISTING MPLS NETWORK
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D/T

TICKET VALIDATOR

SIDE  VIEW FRONT  VIEW

-

A

-

ASECTION

B

-

BOXOUT

12" x 12" x 2.5" DEEP

TO TVM

D/T CONDUIT.

MTTV’S LOCATED AWAY FROM TVM PAD DO NOT REQUIRE

FOR ADDITIONAL NOTES AND LEGEND SEE ES3001.

TO COVER OPENING UNTIL MTTV MACHINE IS INSTALLED.

PROVIDE METAL PLATE FLUSH WITH TOP OF PLATFORM

3.

2.

1.
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STROBE

SERVICE

INCOMING

SEE NOTE 1

SEE NOTE 3

(EXISTING)

POWER DISTRIBUTION PANEL

120 / 240 VAC
AC RECEPTACLE

FOR LCD AND

120 VAC

UPS-IN

120 VAC

SEE NOTE 2

UPS OUT

120 VAC

SEE NOTE 5

UPS OUT

120 VAC SEE NOTE 6

SEE NOTE 4

LCD ENCLOSURE

5 VDC ADAPTER
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NOTES

COMMUNICATION SHELTER

PLATFORM

MOUNTED ON A 19" RACK MOUNT FLAT PANEL.

CIRCUIT BREAKERS, POWER SUPPLY, AND INTERFACE CONVERTER TO BE 

FOR THE LOAD.

PROVIDE BRANCH CIRCUIT BREAKERS.  BREAKERS SHALL BE SIZED 

MEDIA CONVERTERS, AND OTHER DC POWERED COMPONENTS.

PROVIDE POWER SUPPLIES WITH OUTPUT RATINGS AS REQUIRED FOR

NECESSARY.

VERIFY EXISTING BRANCH CIRCUIT BREAKER RATING.  REPLACE AS

OF CONNECTED LOAD.

UPS SHALL BE PROVIDED WITH A MINIMUM OF 25% SPARE CAPACITY

UPS AND BATTERY RUN-TIME SHALL BE SIZED PER SEPCIFICATIONS.

SUITABLE FOR THE INCOMING UTILITY SERVICE

TVSS CONFIGURATION AND VOLTAGE RANGE SHALL BE

6.

5.

4.

3.

2.

1.

TO AC UNIT

MONITOR
LCD

PLAYER
NETWORK MEDIA

POWER STRIP MC

TVSS

PDP

UPS

SUPPLY
POWER

IC

POWER STRIP

EXISTING ROUTER

ETHERNET SWITCH

PC

AUDIO AMPLIFIER

ANS & PRIORITY CONTROLLER

AUDIO PRESENCE DETECTOR

LED
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BLOCK DIAGRAM

EPIS POWER DISTRIBUTION
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PLAN

NOTES:

-

-

LED MODEL

ACTUAL BRACKET DIMENSION TBD PENDING APPROVED

POWDER COAT FINISH TO BE GLOSS BLACK

GRIND ALL SHARP EDGES SMOOTH

BRACKET TO BE MADE FROM �" THICK SHEET METAL.
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FOR BRACKET DETAILS

SEE DRAWING ES3508 (TYP.)

FOR BRACKET DETAILS

SEE DRAWING ES3508 (TYP.) FOR BRACKET DETAILS

SEE DRAWING ES3508 (TYP.)

2"

SEE NOTE 3

SEE NOTE 3

LED

LED LED

LIGHT POLE

LIGHT POLE

BOLT TYP (2)

BOLT TYP (2) BOLT TYP (2)

BOLT TYP (2)

BOLT TYP (2)

BOLT TYP (2)

BOLT TYP (4)

BOLT TYP (4)

FOPP
FOPP FOPP

SEE NOTE 1 & 2

SEE NOTE 1 & 2
SEE NOTE 1 & 2

SUNSHIELD SUPPORTSUNSHIELD SUPPORT

SUNSHIELD SUPPORT

MOUNTING PLATE

MOUNTING PLATE

MOUNTING PLATE

MOUNTING PLATE

SEE NOTE 3
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SUNSHIELD 3D VIEW SUNSHIELD SIDE VIEW

SUNSHIELD FRONT VIEW

SUNSHIELD BACK VIEW

LED MOUNTING DETAIL ELEVATION - DUAL SIDED

LED MOUNTING DETAIL TOP VIEW - DUAL SIDEDLED MOUNTING DETAIL TOP VIEW - SINGLE SIDED

NOTES

5.

4.

3.

2.

1.

LED MOUNTING DETAIL ELEVATION - SINGLE SIDED

.CONDUIT ENTRY WILL BE SHOWN WHEN COMPONENT PART NUMBERS ARE FINALIZED

ON SIGN MAXIMUM DIMENSIONS OF 55"W x 17"H x 11"D.

DIMENSIONS FOR ALL DETAILS SHALL NOT BE EXCEEDED. DIMENSIONS ARE BASED

SUNSHIELD SUPPORT NOT SHOWN FOR CLARITY.

SUNSHIELD SUPPORT TO BE WELDED TO SUNSHIELD.

SUNSHIELD AND STROBE LIGHT ARE NOT SHOWN.
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1
1
’-
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POST x �" THICK

6" SQUARE STEEL
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6’-6"

7
’-

0
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TUBE CANOPY

4" x 4" x �" STEEL

PLATFORM

EXISTING

1
1
’-

7
"

POST x �" THICK

6" SQUARE STEEL

RAIN GUTTER

6’-6"

7
’-

0
"

DISPLAY ENCLOSURE

TUBE CANOPY

4" x 4" x �" STEEL

DISPLAY ENCLOSURE

MONITOR INSIDE OF

DISPLAY ENCLOSURE

FOPP

BASE PLATE AS REQUIRED

DISPLAY ENCLOSURE

MONITOR INSIDE OF

ASSEMBLY

ENCLOSURE

AC HEATER

ASEMBLY

ENCLOSURE

AC HEATER

BASE PLATE AS REQUIRED

(TYP)

SPECIFIC CONDITIONS

DETERMINED BY SITE

FOOTING SIZE TO BE

1
’-

0
�

"

10�"

6 �"

1
2
 
�

"

FOPP (SEE DETAIL "A")

POST

6" SQUARE

10 �" W x 12 �" H x 6 �" D

FIBER OPTIC PATCH PANEL

CONDUIT

1" FLEX

CONDUIT

1" FLEX

CONDUIT

1" FLEX
CONDUIT

1" FLEX

CONDUIT

1" FLEX

CONDUIT

1" FLEX

CONDUIT

1" FLEX

FOPP (SEE DETAIL "A")

FOPP
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CONTRACTOR TO SUPPLY ENCLOSURE AS SPECIFIED

WITH TAMPER PROOF SCREWS TO LCD ENCLOSURE

AC/HEATER ENCLOSURE TO BE WELDED TO THE POST AND BE FASTENED

CONTRACTOR TO PROVIDE AC/HEATER MOUNTING KIT

DETERMINED BY CONTRACTOR, BASED ON APPROVED AC/HEATER UNIT 

DIMENSIONS OF AC/HEATER ENCLOSURE ASSEMBLY TO BE

AC/HEATER AND AC/HEATER MOUNTING BRACKET NOT SHOWN

5.

4.

3.

2.

1.

FRONT VIEW SIDE VIEW FRONT VIEW SIDE VIEW

AIR CONDITIONER/HEATER ENCLOSURE ASSEMBLY

NOTES:

DUAL POST MOUNTING DETAILS SINGLE POST MOUNTING DETAILS

FOPP INSTALLATION DETAIL
DETAIL "A"
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MATERIALS LIST

EXISTING STATIONS NEW STATIONS

RECOMMENDED MANUFACTURERS MODEL #: RECOMMENDED MANUFACTURERS MODEL #:

19.

18.

17.

16.

15.

14.

13.

12.

11.

10.

9.

7.

6.

5.

4.

3.

2.

1.

18.

17.

16.

15.

14.

13.

12.

11.

8.

7.

6.

5.

4.

3.

2.

1.

UNIVERSITY SOUND

ITS ENCLOSURES

CORNING

CORNING

EATON INNOVATIVE TECHNOLOGY

EATON INNOVATIVE TECHNOLOGY

CORNING

CORNING

ADVANTEC

FEDERAL SIGNAL

VIEWSONIC

VIEWSONIC

BSS AUDIO

CROWN

CISCO

SPEAKERS - IF INSTALLED

STAINLESS STEEL MOUNTING POST AND BRACKETS

T20 2000 BTU AIR CONDITIONER/HEATER)

INSULATION, ENCLOSURE POST, BRACKETS, MOUNTS,

LCD ENCLOSURE (INCLUDING 42" MONITOR ENCLOSURE,

SPLICE TRAYS

CLOSET CONNECTOR HOUISING-PIGTAIL MODULES

UPS

TRANSIT VOLTAGE SUPPRESSION

RACK MOUNT CONNECTOR HOUSING

ENVIRONMENTAL DISTRIBUTION CENTER

INDUSTRIAL PERSONAL COMPUTER

STROBE LIGHT

NETWORK MEDIA PLAYER

42" COMMERCIAL LCD DISPLAY

ALL INTERFACE AND CONVERTERS

LED MESSAGE SIGN COMPLETE WITH

PRIORITY CONTROLLER

AUDIO AMPLIFIER

ETHERNET SWITCH

UNIVERSITY SOUND

ITS ENCLOSURES

CORNING

CORNING

EATON INNOVATIVE TECHNOLOGY

EATON INNOVATIVE TECHNOLOGY

CORNING

CORNING

BLACK BOX

ADANTEC

DAVICOM

FEDERAL SIGNAL

VIEWSONIC

VIEWSONIC

BSS AUDIO

CROWN

CISCO

PA430

VS-POST-SS

VS-T20 WALLMOUNT-SS,

MC-T20-0216-G150

PER-SF660-BL,

VS-PEE-201-0171-SLV,

VS-0-CUSTOM, X-7088-000F12,

M67 SERIES

CCH SERIES

9130

PT SERIES

PCH SERIES

EDC-02P-NH

LES401A

SEE SPEC 270526, SECTION 3.012

DAPD-01

131DST

NMP-530, VS11681

CD4220

BLU-16

CTs 4200

SRW2048

SPEAKERS - IF INSTALLED

STAINLESS STEEL MOUNTING POST AND BRACKETS)

T20 2000 BTU AIR CONDITIONER/HEATER)

INSULATION, ENCLOSURE POST, BRACKETS, MOUNTS,

LCD ENCLOSURE (INCLUDING 42" MONITOR ENCLOSURE,

SPLICE TRAYS

CLOSET CONNECTOR HOUISING-PIGTAIL MODULES

UPS

TRANSIT VOLTAGE SUPPRESSION

RACK MOUNT CONNECTOR HOUSING

ENVIRONMENTAL DISTRIBUTION CENTER

INTERFACE CONVERTER

PERSONAL COMPUTER

AUDIO PRESENCE DETECTOR

STROBE LIGHT

NETWORK MEDIA PLAYER

42" COMMERCIAL LCD DISPLAY

ALL INTERFACE AND CONVERTERS

LED MESSAGE SIGN COMPLETE WITH

PRIORITY CONTROLLER

AUDIO AMPLIFIER

ETHERNET SWITCH

ES3512
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PA430 SERIES

VS-POST-SS

VS-T20 WALLMOUNT-SS,

MC-T20-0216-G150

PER-SF660-BL,

VS-PEE-201-0171-SLV,

VS-0-CUSTOM, X-7088-000F12,

M67 SERIES

CCH SERIES

9130

PT SERIES

PCH SERIES

EDC-02P-NH

SECTION 3.012

SEE SPEC 270526,

131DST

, VS11681NMP-530

CD4220

BLU-16

CTs 4200

SRW2048
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engineering principles and practices, is the sole responsibility of the user and should not be used without consulting a registered professional engineer.  All warranties and representations of any kind are 
disclaimed.  Anyone making use of this information agrees that it assumes all liability arising from such use.  No part of these standards should be reproduced or distributed in any form or by any means 
without the prior written permission of SCRRA.  All rights reserved.   
 
Since revisions or additions to the engineering standards may occur at any time, the user agrees to indemnify, defend, by counsel satisfactory to SCRRA and Member Agency, and hold harmless SCRRA, 
Member Agencies, and Operating Railroad, and their respective officers, commissioners, employees, agents, successors and assigns. ("Indemnitees"), and each of them to the maximum extent allowed 
by law, from and against all loss, liability, claims, demands, suits, liens, claims of lien, damages (including incidental consequential damages), costs and expenses (including, without limitation, any fines, 
penalties, judgments, actual litigation expenses and experts' and actual attorneys' fees), that are incurred by or asserted against Indemnitees arising out of or connected in any manner with the user's use 
of outdated engineering standards. 
 
Updating the contents of the manual is a continued process, and revisions/replacements are issued periodically.  Questions, comments, and proposed recommendations for changes may be sent to 
SCRRA at 279 E. Arrow Highway, Suite A, San Dimas, CA 91773. 
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GRADE AS SHOWN

PLACEMENT, COMPACT AND

MATERIAL AFTER PIPE

FILL TRENCH WITH NATIVE

SEE NOTE 3 (TYP)

FROM CENTERLINE, PLACE AC IN SINGLE 6" THICK LIFT.

TO 95% CROWN AT CENTER OF TRACK,  2% SLOPE AWAY 

6" MINIMUM COMPACTED WITH STEEL VIBRATURY ROLLER
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GLASS GRID 8502 OR EQUAL

SEE NOTE 1

10’ TIMBER TIES SIDEWALK GRADE 4
"

2
"

LC TRACK

0% +1.7
3%

CURB HEIGHT = 0"

FLOWLINE DEPRESSION = 0"
CURB HEIGHT = 6"
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FLOWLINE DEPRESSION = 2"

CURB & GUTTER FLOWLINE TRANSITION

VARIES FROM ZERO TO 2"

STREET CROSS SLOPE TRANSITION

VARIES FROM ZERO TO 2"

STREET GRADE DESIGN

LENGTH VARIES PER
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STREET PROFILR GRADE

-1.11%
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-Y%

STREET GRADE DESCENDS AWAY FROM TRACKS

STREET PROFILE AT CROSSING

STREET PROFILE AT CROSSING

LC TRACK

STREET GRADE DESIGN

LENGTH VARIES PER

STREET GRADE DESCENDS TOWARDS TRACKS

STREET CROSS SLOPE TRANSITION

VARIES FROM 2% TO ZERO VARIES FROM 2" TO ZERO

CURB & GUTTER FLOWLINE TRANSITION

GRADE BREAK

SIDEWALK

4
"

2
"

4
"

2
"

FLOWLINE GRADE

GRADE
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-1.11%
-0.51%

AT LIP OF GUTTER PAN
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CURB HEIGHT = 6"

FLOWLINE DEPRESSION = 2"

CURB HEIGHT = 6"

LOCAL AGENCY STORM DRAINAGE SYSTEM

TYPE G1 DRAINAGE INLET, CONNECT TO

ZERO % STREET CROSS SLOPE SECTION

END STREET VC 

MATCHES TOP OF CURB

TOP OF SIDEWALK

0%

-X%

SECTION 

TO 2% STREET CROSS SLOPE

STREET CROSS SLOPE SECTION

BEGIN TRANSITION FROM ZERO

BEGIN STREET VC

CROSS SLOPE SECTION 

SECTION TO ZERO % STREET

2% STREET CROSS SLOPE

BEGIN TRANSITION FROM

BEGIN STREET VC

TOP OF CURB

 

 

NOTES:

REFER TO ES 2006 FOR GRADE 1.

CROSSING TRACK COMPONENTS.

PAVEMENT OUTSIDE OF RAILROAD

TRACKS SHALL BE CONSTRUCTED 

AS PER APWA STANDARD 133-2.

HOT MIX ASPHALT CONCRETE IN 

ACCORDANCE WITH SCRRA’S

SPECIFICATION 02513.

2.

3.

INDUCTION LOOP SHALL BE 4.

CENTERED BETWEEN THE 

TWO ADJACENT TRACKS.

5. REFER TO SCRRA STANDARD 

ES8405 FOR INDUCTION LOOP

DETAILS.

SEE NOTE 3 (TYP)

IN SINGLE 6" THICK LIFT.

AWAY FROM CENTERLINE, PLACE AC

AT CENTER OF TRACK,  2% SLOPE 

VIBRATURY ROLLER TO 95% CROWN

MINIMUM COMPACTED WITH STEEL

CONCRETE (HMAC) SECTION, 6" 

COMPACTED HOT MIX ASPHALT

SEE NOTE 3 (TYP)

IN SINGLE 6" THICK LIFT.

AWAY FROM CENTERLINE, PLACE AC

AT CENTER OF TRACK,  2% SLOPE 

VIBRATURY ROLLER TO 95% CROWN

MINIMUM COMPACTED WITH STEEL

CONCRETE (HMAC) SECTION, 6" 

COMPACTED HOT MIX ASPHALT

SEE NOTE 3 (TYP)

FROM CENTERLINE, PLACE AC IN SINGLE 6" THICK LIFT.

TO 95% CROWN AT CENTER OF TRACK,  2% SLOPE AWAY 

6" MINIMUM COMPACTED WITH STEEL VIBRATURY ROLLER

COMPACTED HOT MIX ASPHALT CONCRETE (HMAC) SECTION,

8’-0" MAX.

5’-0" PREFERRED

3’-0" MIN.

OF CROSSING)

(BOTH SIDES

SIGNAL CONDUITS

SCHEDULE 80

(4) - 4" PVC

ALL AROUND

6" TRACK BALLAST

FILTER FABRIC AND

SIDES), WRAP WITH

DRAIN PIPE (BOTH

6" PERFORATED

TO 90% ASTM D-155.

COMPACTED WITH STEEL VIBRATORY ROLLER

SCARIFY SUBGRADE ROADBED 6" DEEP AND

TO 90% ASTM D-155.

COMPACTED WITH STEEL VIBRATORY ROLLER

SCARIFY SUBGRADE ROADBED 6" DEEP AND

DRAIN PIPE (TYP)

6" PERFORATED 

BASE

MISCELLANEOUS

CRUSHED 

TO 90% ASTM D-155.

COMPACTED WITH STEEL VIBRATORY ROLLER

SCARIFY SUBGRADE ROADBED 6" DEEP AND

TO 90% ASTM D-155.

COMPACTED WITH STEEL VIBRATORY ROLLER

SCARIFY SUBGRADE ROADBED 6" DEEP AND

14’-6"

5’-0"5’-0"27’-6"

37’-6"

37’-6"

27’-6"

14’-6"

5’-0"5’-0"

SLOPE SECTION

2% STREET CROSS

END STREET VC 

CURB HEIGHT = 0"

DEPRESSION = 0"

FLOWLINE

BASE

MISCELLANEOUS

CRUSHED 

DRAIN PIPE (TYP)

6" PERFORATED 

SEE NOTE 1

10’ TIMBER TIES

DRAIN PIPE (TYP)

6" PERFORATED 
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SWING GATE DETAILSS

-
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D
IA

FINISHED SURFACE
EXISTING GRADE AND

SIGN

�" 2

�" 2

�" 2
�" 2

TYP
TYP

H
E
IG

H
T

MAY BE MOUNTED ON SEPARATE POST

NOTES:

2.

1.

PAINT COLOR SHALL BE FEDERAL COLOR NO. FS34092 UNLESS NOTED OTHERWISE.

A ZINC-RICH PRIME COAT, HIGH PERFORMANCE FIRST COAT AND ACRYLIC TOP COAT. THE

THE SWING GATE ASSEMBLY AND HANDRAILING SHALL BE PAINTED OR POWDERCOATED WITH

AFTER CLEANING AND PROFILING GALVANIZED SURFACE IN ACCORDANCE WITH ASTM D6386,

IN ACCORDANCE WITH ASTM A780.

SHOP OR FIELD CUT, BURNED BY WELDING OR DAMAGED SHALL BE REPAIRED OR RE-COATED

ACCORDANCE WITH ASTM A123 (PRODUCTS) AND A153 (HARDWARE). COATING WHICH HAS BEEN

THE SWING GATE ASSEMBLY AND HANDRAILING SHALL BE HOT-DIP GALVANIZED IN

SWING GATE ASSEMBLY AND HAND RAILING. AFTER FABRICATION AND SURFACE PREPARATION,

A DUPLEX SYSTEM (PAINT OR POWDER COAT OVER GALVANIZING) SHALL BE USED FOR THE

NOT TO SCALE

T

ES4002-02

1

-

2

-

3

-

4

-

TYP

TYPNOTES:

@ 4" O.C.
STEEL PICKETS

FOR ADDITIONAL SIGN DETAILS SEE ES3318 AND ES3319.
SEAL SIGN WITH TRANSPARENT ANTI-GRAFFITTI FILM.
COLOR: WHITE
3M EXTERIOR GRADE VINYL DIE CUT SHEETING,

3.
2.

1.

1 1 OF 2
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REVISED NOTES DETAIL 1 AND DETAIL S NDP

SCALE: 1 �" = 1’-0"

DETAIL 
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1

-

3

EMERGENCY EXIT GATE

APPROACH SIDE

4
- AND ENTRY/EXIT GATE

TRACK SIDE EMERGENCY EXIT GATE

-

2

ENTRY/EXIT GATE

APPROACH SIDE

*
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PIPE GATE POST

GALVANIZED STEEL

3" DIA. x 40 STD

�" x 30" BENT PLATE

HALF SHELL

4"x4"x �"

HALF SHELL

3"x3"x �"

GATE FRAME

GALV. STEEL PIPE

2" DIA. x 40 STD SCH.

�" ZERK FITTING

�"

�"

2
 
�

"

1 �"2

1.75" DIA.

O.77" DIA

0.77" DIA.

2" DIA.

�" ZERK FITTING

5
"
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"

�" ZERK FITTING

2"

"4
18

5 �"

1"1 �"2"1 �"1 �"

�
"

2"x3"x �" P

GATE FRAME
GALV. STEEL PIPE
2" DIA. x 40 STD.

HALF SHELL
4"x4"x �"

HALF SHELL
3"x3"x �"

2"x3"x �" P

NUT TO BOLT
TACK WELD

�
"

GATE POST
STEEL PIPE

4
5
°

UPPER SLEEVE HINGE
OUTER SURFACE OF

LOWER SLEEVE HINGE
OUTER SURFACE OF

ANGULAR HOLE
EDGE OF 0.77

4
5
°

0.385"

0.508"

0.630"

0.753"

0.875"

1"

0.235"

0.188"

0.141"

0.094"

0.047"

INCLINATION
AT 45°
SURFACE
STRAIGHT

B-A

4
5
°

AND 3 - FLAT HEAD MACHINE SCREWS
EPOXY ON FLANGE OF BENT PLATE
1"x30"x �" NEOPRENE RUBBER

LC

L

EXCEPT REVERSE IMAGE 

CURVE "B" SAME AS "A" 

�" 30

�" (TYP, U.N.O.)

FULL LENGTH

L

THREAD 1 �". BOLT HEAD SHALL BE 1 �" MIN.
�" DIA. x 7" LONG ASTM A325 BOLT.

�" 3
TYP

CURVE "A" 

EXCEPT REVERSE IMAGE 
CURVE "B" SAME AS "A" 

CURVE CURVE

FORCE REQUIRED TO OPERATE SHALL BE 22N (5 LBS) MAX.

OPERATION IS APPROVED BY SCRRA.
HINGE AS NECESSARY AND REPEAT TESTING UNTIL GATE 
IS NOT APPROVED BY SCRRA, MODIFY GATE AND GATE 
ANY STATION PEDESTRIAN CROSSING.  IF GATE OPERATION 
AND CLOSING OPERATION BEFORE ANY WORK DONE AT 
TO WITNESS GATE TESTING AND APPROVE GATE OPENING 
CONSTRUCT AND ASSEMBLE ONE GATE FOR TESTING, SCRRA 

SLEEVE, (CURVE SURFACES ’B’ AND ’A’) TO BE POLISHED.
ROTATING CURVED CONTACT SURFACES OF HINGE

NEAREST THOUSANDTH OF AN INCH (0.001).
HINGE SLEEVE MACHINING SHALL BE PRECISION TO THE

OTHERWISE NOTED.
ALL HINGE SLEEVE DIMENSIONS ARE IN INCHES UNLESS

HARDENED STEEL.
HINGE SLEEVE GRADE OF STEEL TO BE ASTM A441 

6

5.

4.

3.

2.

1.
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-

-
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SWING GATE HINGE DETAILS HINGE SLEEVE DETAILS

HINGE SLEEVE CURVE DETAIL



DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011

UserName=> carlosa Date Plotted: 2:25:47 PM10/5/2011 Plot Driver=> S:\Plot Drivers\pdf.plt FileName=> s:\V8EngStds\4000\ES4004.dgn

ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

}

{

SCRRA APPROVAL REQUIRED.

SIGNAGE AND DETECTABLE STRIP.
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NO
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NO

NO NO

NO
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YES YES

{

{
 POINT

DECISION

 1

DECISION

 POINT

2

DECISION

 POINT

3

DECISION

 POINT

4

DECISION

 POINT

7

DECISION

 POINT

8B

DECISION

 POINT

8A

BEGIN

NO
DECISION

 POINT

5

YES

NO
DECISION

 POINT

6

YES

PEDESTRIAN CROSSING SHOULD PROVIDE A SAFE ENVIRONMENT FOR PEDESTRIANS, BICYCLISTS AND PERSONS 

NOTES:

WITH DISABILITIES WHILE NAVIGATING THE CROSSING.   DURING THE DESIGN OF THE CROSSING, THE DESIGN

ENGINEER SHALL CONSIDER FACTORS SUCH AS PRESENT OF STATIONS IN THE VICINITY, ESTABLISHMENT OF

QUIET ZONES, NUMBER OF TRACKS, TRAVEL DISTANCE ACROSS TRACKS TO REACH A SAFE REFUGE LOCATION,

SKEW AND VERTICAL PROFILE ACROSS THE CROSSING, VISIBILITY RESTRICTIONS, VOLUME OF PEDESTRIAN

ACTIVITY, CURRENT AND FUTURE DEVELOPMENT IN AND AROUND THE CROSSING AND RIGHT-OF-WAY.

IN THE DISCUSSION OF THE DESIGN CONSIDERATIONS, THE TERM "FULL PEDESTRIAN TREATMENTS" SHALL

INCLUDE SIGNAGE,  MARKINGS,  CHANNELIZATION,  ACTIVE WARNING DEVICES WITH GATES AND SWING GATES.

SCRRA’s POLICY AND PRACTICE IS TO APPLY FULL PEDESTRIAN TREATMENTS TO HIGHWAY RAIL CROSSINGS.

THE ATTACHED FIGURE GRAPHICALLY SHOWS THE DECISION STEPS THAT SHALL BE FOLLOWED DURING THE

DESIGN OF THE PEDESTRIAN TREATMENT AT CROSSINGS.   THIS PROCESS SHALL BE SIMILAR FOR ANY TYPE

OF PEDESTRIAN CROSSING AND DEFINES THE SCRRA RECOMMENDED APPROACH TO THE APPLICATION OF 

PEDESTRIAN TREATMENTS AT CROSSINGS.

DECISION POINT 1

THE EXISTENCE OF PEDESTRIAN ACTIVITY SHALL BE DETERMINED. THIS INCLUDES SIDEWALKS LEADING UP TO 

THE RIGHT-OF-WAY, OR EVIDENCE OF PEDESTRIANS CROSSING AT THE LOCATION.   SCRRA STANDARDS CALL 

FOR THE ADDITION OF PEDESTRIAN TREATMENTS IF PEDESTRIANS UTILIZE THE AREA FOR CROSSING. THE 

DESIGN ENGINEER SHALL TAKE THE FOLLOWING ACTIONS WHEN EVIDENCE OF ACTIVITY EXISTS WITHOUT 

PEDESTRIAN FACILITIES:

DETERMINE IF THE PEDESTRIAN ACTIVITY IS LEGAL.

WORK WITH THE LOCAL MUNICIPALITY TO IMPLEMENT SIDEWALKS.

IF WARRANTED, THE DESIGN SHALL PROVIDE SIDEWALKS OVER THE RIGHT-OF-WAY.

IF WARRANTED, TAKE STEPS TO PREVENT POSSIBLE TRESPASSING.

DECISION POINT 2

IF THE CROSSING IS TO BE INCLUDED IN A QUIET ZONE, THE CROSSING SHALL RECEIVE FULL TREATMENT 

FOR SAFETY ENHANCEMENTS AND QUIET ZONE SIGNAGE SHALL BE INSTALLED.

DECISION POINT 3

THE TYPE OF PEDESTRIAN CROSSING IS ANALYZED AT THIS STEP.   A PEDESTRIAN CROSSING WITHIN A 

STATION - OR A PEDESTRIAN CROSSING ASSOCIATED WITH A VEHICLE CROSSING ADJACENT TO THE STATION -

REQUIRES FULL PEDESTRIAN TREATMENT.

DECISION POINT 4

IS THE CROSSING LOCATED WITHIN A 10 MINUTE WALKING DISTANCE OF A SCHOOL, HOSPITAL, OR OTHER

FACILITY THAT CAN BE EXPECTED TO SUPPORT DISABLED PEOPLE? IF THE ANSWER IS YES TO ANY OF THE  

LISTED FACILITIES, THEN THE CROSSING REQUIRES FULL PEDESTRIAN TREATMENT.  IF THE ANSWER IS NO, 

THEN IS THERE SIGNIFICANT PEDESTRIAN ACTIVITY AT THE CROSSING? IN ORDER TO ANSWER NO TO 

WEATHER THERE IS SIGNIFICANT PEDESTRIAN ACTIVITY, THE DESIGN ENGINEER SHALL CONDUCT A STUDY OF

THE CROSSING, IN ORDER TO DETERMINE THE VOLUME OF PEDESTRIANS USING THE CROSSING BOTH ON-PEAK  

AND OFF-PEAK HOURS, THE TYPES OF PEDESTRIANS (i.e. SCHOOL CHILDREN, ELDERLY, DISABLED, BIKE

RIDERS, etc.) AND THE BEHAVIOR PATTERN OF THE PEDESTRIANS (ARE THE PEDESTRIANS BEHAVING IN A  

SAFE MANNER IN USING THE CROSSING, COGNIZANT OF POTENTIAL TRAIN ACTIVITY), AND THEN DISCUSS  

THE RESULTS OF THIS STUDY WITH SCRRA AND CPUC FOR CLEAR CONSENSUS WITH THE SAFETY REVIEW

TEAM AS TO THE PRESENCE OR ABSENCE OF SIGNIFICANT PEDESTRIAN ACTIVITY.   FULL TREATMENTS ARE  

REQUIRED IN THE EVENT OF A YES ANSWER TO ANY OF THESE QUESTIONS.

DECISION POINT 5

DECISION POINT 6

IN THIS CASE,  IT MAY NOT BE APPROPRIATE TO INSTALL FULL PEDESTRIAN TREATMENTS,  BUT SHALL 

NEED APPROVAL FROM SCRRA.  IN AN URBAN ENVIRONMENT,  HOWEVER,  FULL TREATMENTS ARE REQUIRED  

 
WHEN MULTIPLE TRACKS ARE IN A LOCATION WITH LIMITED VISIBILITY.

 
DECISION POINT 7

DOES THE CROSSING LOCATION HAVE RESTRICTED VISIBILITY?  FULL TREATMENTS ARE REQUIRED WHEN  

THERE IS LIMITED VISIBILITY AT CROSSINGS.

 
DECISION POINT 8

IS THE RIGHT-OF-WAY NECESSARY TO COMPLY WITH THE MANUAL UNOBTAINABLE? IF NOT, THEN FULL PEDESTRIAN 

TREATMENTS ARE REQUIRED.  SCRRA STANDARD DRAWINGS INCLUDE VARIATIONS TO THE STANDARD CONFIGURATION 

DEPENDING ON THE AVAILABLE RIGHT-OF-WAY.  IN CASES WHERE THE RIGHT-OF-WAY REQUIRED FOR THE USE OF

ONE OF THESE STANDARD APPLICATIONS CANNOT BE AQUIRED DUE TO EXISTING PROPERTY USES, OR BECAUSE

OF OTHER CONDITIONS, THE DESIGN ENGINEER SHALL REQUEST A DEVIATION FROM STANDARD, AND DESIGN A NON  

STANDARD APPLICATION.

EXISTING PEDESTRIAN ACTIVITY

SIDEWALKS LEADING TO THE 

RAILROAD RIGHT OF WAY

CROSSING CONSIDERED FOR

QUIET ZONE

VEHICLE/PEDESTRIAN CROSSING

WITH ADJACENT PASSENGER STATION

(INCLUDING LIGHT RAIL)

SCHOOL ZONE

HOSPITAL ZONE

ADJACENT ADA FACILITY

SIGNIFICANT PEDESTRIAN ACTIVITY 

LEVELS ACCUR

NOTE 1

VISIBILITY RESTRICTED ON APPROACH

CONSTRAINED RIGHT OF WAY -

UNABLE TO FIT PEDESTRIAN GATE(s)

NOTE 2

NO SPECIAL PEDESTRIAN TREATMENT REQ.

(ADD SIGNAGE TO DISALLOW PEDS)
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S
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A

R
D

T
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E
A

T
M

E
N

T
S PROVIDE PEDESTRIAN ACCESS/CHANNELIZATION

AND PASSIVE WARNING DEVICES

PROVIDE SWING GATES

PROVIDE ACTIVE WARNING DEVICES

PROVIDE PEDESTRIAN GRADE SEPARATION

NOTES:

FOR PASSIVE WARNING DEVICES, THE DESIGNER SHALL USE THE FOLLOWING ORDER FROM LEAST THE MOST:

SIGNAGE (IF NO SIDEWALKS ARE PRESENT OR PLANNED).

SIGNAGE, DETECTABLE STRIPS AND SWING GATES.

SIGNAGE, DETECTABLE STRIPS, SWING GATES AND CHANNELIZATION.D.

C.

B.

A.

3.

2.

1.
1

3

1

2

F
E

A
T

U
R

E
S

TEN MINUTE WALK RULE - CROSSING LOCATED WITHIN TEN MINUTES WALK (    TO    MILE WALK).

OVERHEAD OR UNDERPASS.

IS YES,  THE PEDESTRIAN CROSSING SHALL BE GRADE SEPERATED.  THE GRADE SEPERATION CAN BE AN 

DOES THE CROSSING HAVE THREE OR MORE MAIN OR CONTROLLED SIDING RAILROAD TRACKS?  IF THE ANSWER 

DOES THE CROSSING HAVE TWO MAIN RAILROAD TRACKS?  THIS DECISION POINT IS ARRANGED SO THAT A 

YES ANSWER FOR THIS QUESTION ACCOUNTS FOR TWO TRACKS IN RURAL AREAS THAT SEE FEW PEDESTRIANS.   

SIDING TRACKS

3 OR MORE MAIN OR CONTROLLED

TWO MAIN TRACKS
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NOTES:

A

-

TYPE 1

TYPE B SECTION A

SLEEVE POST DETAIL

NOTES:

APPROPRIATE LOCATIONS AS NEEDED.
(R9-3b) SIGNS AS PER CA MUTCD SHALL BE INSTALLED AT
THE "CROSS ONLY AT CROSSWALKS" (R9-2) AND "USE CROSSWALK"

LOCAL AUTHORITY AND SCRRA.
THE LOCATION OF BARRICADE SHALL BE COORDINATED WITH

ASTM A6M.
FOR MINIMUM PIPE DIAMETERS AND WALL THICKNESS REFER TO

BY SCRRA.
CONTRACTOR MAY SUBMIT ALTERNATIVE DETAILS FOR APPROVAL

AS POST OR LARGER.
LARGER THAN POST. WALL THICKNESS OF SLEAVE TO BE SAME

"10
1

STEEL SLEEVE TO BE CONSTRUCTED WITH A DIAMETER OF 

OTHERWISE SPECIFIED.
PIPE POST TO BE SET 1’-6" BACK FROM FACE OF CURB UNLESS

AND AS MODIFIED HEREWITH.
PEDESTRIAN BARRICADE SHALL BE AS PER CALTRANS PLAN ES-7P

7.

6.

5.

4.

3.

2.

1.

METAL HAND RAILING DETAILS

PEDESTRIAN BARRICADE DETAILS

INSTALL HIGH VISIBILITY YELLOW REFLECTIVE TAPE 3" x 3".

WELD ALL JOINTS ALL AROUND.
WELDS SHALL BE SLOT OR FILLET WELDS EQUAL TO THICKNESS OF PIPE.

30’ RADIUS. MAKE SPACING UNIFORM BETWEEN CHANGES IN ALIGNMENTS.
ALIGNMENTS, AND 6’-0" ON CURVED ALIGNMENTS WITH LESS THAN
MAXIMUM SPACING OF POSTS SHALL BE 8’-0" ON STRAIGHT

RAILS, POSTS AND PICKETS SHALL BE GALVANIZED STEEL PIPE.

"TYPE B" AND AS MODIFIED HEREWITH.
METAL HAND RAILING SHALL BE AS PER APWA STANDARD PLAN 600-2,

5.

4.

3.

2.

1.

SPAN SPAN
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ROAD SIDE SIGN AND POST

1
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MARKING NOTES:

SIGN NOTES:

1
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GENERAL NOTES:

14.

13.

12.

11.

10.

9.

8.

7.

6.

5.

4.

3.

2.

1.

4" PAINTED YELLOW EDGELINE AND MARKER PER CALTRANS DETAIL 25

LANE LINE EXTENSIONS TYPE "A" NON-REFLECTIVE PER CALTRANS DETAIL 40A

CENTER LINE EXTENSIONS TYPE "AY" NON-REFLECTIVE PER CALTRANS DETAIL 41A

CENTER LINE EXTENSIONS PER CALTRANS DETAIL 41

MARKING AND PAVEMENT MARKERS PER SCRRA STD. ES4016

LANE LINE EXTENSIONS PER CALTRANS DETAIL 40

MEDIAN NOSE YELLOW W/ RPM’S 2’ O.C. TYPE "D"

RED CURB (TYP)

12" WHITE CROSSWALK LINE PER CALTRANS STD PLAN A24E

4" DOUBLE YELLOW MARKING PER CALTRANS DETAIL 21

RAILROAD CROSSING SYMBOL PER CALTRANS STD PLAN A24B

4" SOLID WHITE EDGELINE PER CALTRANS DETAIL 27B

4" WHITE MARKING AND MARKER PER CALTRANS STD DETAIL 9

REPAINT EXISTING MARKINGS AS NEEDED

24" SOLID WHITE STOP LINE PER CALTRANS STD PLAN A24B

4" SOLID YELLOW MARKING AROUND MEDIAN PER CALTRANS DETAIL 24

PAVEMENT MARKERS PER CALTRANS DETAIL 38

8" PAINTED WHITE CHANNELIZING LINE WITH REFLECTIVE AND RAISED

OR CA MUTCD (LATEST EDITION)

PAVEMENT MARKING AS PER CALTRANS STD PLAN A24A OR A24D OR A24E

QUIET ZONE SIGNS SHALL BE INSTALLED ONLY IN DESIGNATED QUIET ZONES.

WARNING SIGNAL LIGHTS.

BY SCRRA IN THE FIELD. THE SIGNS SHALL NOT BLOCK CLEAR VIEWS OF RAILROAD

NO SIGNS SHALL BE INSTALLED PRIOR TO FIELD INSPECTION AND APPROVAL OF LAYOUT

PEDESTRIAN BARRICADE AS PER SCRRA ENGINEERING STANDARD DRAWING ES4005.

STANDARDS PLANS AND SPECIFICATIONS OR AS REQUIRED BY LOCAL JURISDICTION.

SPECIFICATIONS. ALL SIGNS SHALL BE INSTALLED IN ACCORDANCE WITH CALTRANS

CALTRANS STANDARD PLANS AND SPECIFICATIONS AND THE LATEST CALIFORNIA SIGN

SECTION 312 OF THE SPECIAL PROVISIONS AND SHALL CONFIRM TO LATEST

ALL TRAFFIC SIGNS SHALL BE HAVE RETRO REFLECTIVE SHEETING AS SPECIFIED IN

SHALL BE UNI STRUT BREAK AWAY TYPE, 2-INCH SQUARE TUBE.

EXCEPT WHERE STREET LIGHT POLES ARE USED FOR SIGN POSTING, NEW SIGN POSTS

RELOCATED OR NEW SIGNS AS SHOWN ON PLANS SHALL BE INSTALLED ON NEW POST,

ALL EXISTING SIGNS AND POSTS NOT TO BE REUSED SHALL BE REMOVED.

SAND BLASTING OR AS REQUIRED BY LOCAL JURISDICTION.

PAVEMENT MARKERS SHALL BE REMOVED. PAINTED MARKING SHALL BE REMOVED BY WET

BEYOND RESURFACING LIMITS, ALL CONFLICTING MARKINGS, PAINTED SYMBOLS, AND RAISED

ALL CROSSWALKS PER CA MUTCD AND LOCAL JURISDICTION REQUIREMENTS

ENTERS THE LANE.

SHALL BE PLACE APPROXIMATELY 5 FEET FROM THE END WHERE THE VEHICLE

10 FEET FROM THE LIMIT LINE AND THE ARROW AT THE BACK OF A TURN LANE

PAVEMENT ARROW IN FRONT OF A TURN LANE SHALL BE PLACED APPROXIMATELY

EDITION.

SYMBOLS SHALL BE WHITE UNLESS SPECIFIED IN THE PLANS AND CA MUTCD LATEST

CALTRANS STANDARD PLAN A20-A, A20-B, A20-C, A20-D AND A24-E ARROW

PAVEMENT DELINEATIONS PATTERNS SHALL CONFORM TO THE DETAILS IN THE

LOCAL JURISDICTION.

WITH CALTRANS STANDARD SPECIFICATIONS SECTION 84-2.04 OR AS REQUIRED BY

THE APPLICATIONS OF THERMOPLASTIC MATERIALS SHALL BE IN ACCORDANCE

BY LOCAL JURISDICTION.

TO SECTION 84-2.0.2 OF THE CALTRANS STANDARD SPECIFICATION OR AS REQUIRED

PAVEMENT MARKING SHALL BE THERMOPLASTIC MATERIALS AND SHALL CONFORM

LAYOUT BY SCRRA IN THE FIELD.

NO MARKING TO BE DONE PRIOR TO FIELD INSPECTION AND APPROVAL OF

SPECIFICATIONS OR AS REQUIRED BY LOCAL JURISDICTION.

CONFORM TO SECTION 84 AND 85 OF CALTRANS LATEST STANDARD

THE METHOD OF PAVEMENT MARKING AND MARKER INSTALLATION SHALL

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET
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ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF
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STRIPING

DETECTABLE WARNING STRIP

CONCRETE

LEGEND

DIRECTION OF TRAFFIC

PEDESTRIAN FACILITY ONLY)

AC PAVEMENT (SHOWN FOR 

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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NOTES:

   

   OPPOSITE THE RAIL SHALL BE A MINIMUM OF FIVE (5) FEET.                

6. THE WIDTH OF SIDEWALKS ON THE SIDE OF THE GATES

   ACT (ADA) AND CA MUTCD.

   AND REQUIREMENTS OF THE AMERICAN WITH DISABILITIES 

   CLEARANCE TIME AND SHALL MEET THE REGULATIONS

   CONSIDERATION THE PEDESTRIAN  WALKING DISTANCE AND

5.  PREEMPTION AND TOTAL WARNING TIME SHALL TAKE INTO

  

   FACILITIES WITH SCRRA APPROVAL.

   VEHICLES ACCESS TO RIGHT-OF-WAY AND SIGNAL & TRACK  

   ADJUSTED AS NECESSARY TO PROVIDE SCRRA MAINTENANCE  

4.  FENCING AND STEEL TUBE RAIL LOCATIONS SHALL BE 

 

       TUBE RAIL. (ONE ADDITIONAL RAIL 4" FROM BOTTOM).

   i.   APWA STANDARD PLAN 606-2, TYPE "B" FOR STEEL  

 

       A20C TYPE "G" FOR PAVEMENT MARKERS.

   h.   CALTRANS STANDARD PLANS A20B DETAIL 27B AND  

 

       SURFACE (STRIPE), SQUARE GRID PATTERN.

       LINES (STRIPES) AND A88A FOR DETECTABLE WARNING 

   g.   CALTRANS STANDARD PLANS A20A FOR TRAFFIC 

 

       FOR PEDESTRIAN WARNING DEVICES.

   f.   SCRRA ENGINEERING STANDARD ES8308 AND ES8309    

 

       GATE DETAILS.

   e.   SCRRA ENGINEERING STANDARD ES4002 FOR SWING 

 

       SECTIONS AND ASPHALT CONCRETE PAVEMENT DETAILS.

   d.   SCRRA ENGINEERING STANDARD ES4001 FOR TRACK 

 

       ACCESS GATE, K-RAIL AND BOLLARDS.

   c.   SCRRA ENGINEERING STANDARD ES5107 FOR SECURITY

 

       TRACK FENCE.

   b.   SCRRA ENGINEERING STANDARD ES5101 FOR INTER- 

 

       PANELS AND PAVED END RAMP.

   a.   SCRRA ENGINEERING STANDARD ES4201 FOR CONCRETE

 

   INFORMATION:

3.  REFER TO THE FOLLOWING FOR ADDITIONAL DESIGN 

 

   OTHER TRAFFIC WARNING DEVICES.

2.  FOLLOW CALIFORNIA MUTCD FOR STRIPING, SIGNING, AND   

 

   IN CLOSE COLLABORATION WITH SCRRA.

   SHOWN ON THIS DRAWING WILL BE MODIFIED AS NECESSARY

   DESIGN WILL TYPICALLY BE SITE SPECIFIC, INFORMATION

   AT HIGHWAY-RAIL GRADE CROSSINGS.  SINCE THE ACTUAL 

   MAINTENANCE AND OPERATION OF PEDESTRIAN FACILITIES

   WHICH ARE MOST IMPORTANT FOR SAFE CONSTRUCTION,

   EXPERIENCE AND JUDGMENT, BUT ARE REQUIREMENTS,

   SUBSTITUTE FOR ENGINEERING KNOWLEDGE, 

   EXISTING REGULATORY STANDARDS, NOR TO BE A

1. THESE STANDARDS ARE NOT INTENDED TO REPLACE 
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NOTES:

   

   OPPOSITE THE RAIL SHALL BE A MINIMUM OF FIVE (5) FEET.                

6. THE WIDTH OF SIDEWALKS ON THE SIDE OF THE GATES

   ACT (ADA) AND CA MUTCD.

   AND REQUIREMENTS OF THE AMERICAN WITH DISABILITIES 

   CLEARANCE TIME AND SHALL MEET THE REGULATIONS

   CONSIDERATION THE PEDESTRIAN  WALKING DISTANCE AND

5.  PREEMPTION AND TOTAL WARNING TIME SHALL TAKE INTO

  

   FACILITIES WITH SCRRA APPROVAL.

   VEHICLES ACCESS TO RIGHT-OF-WAY AND SIGNAL & TRACK  

   ADJUSTED AS NECESSARY TO PROVIDE SCRRA MAINTENANCE  

4.  FENCING AND STEEL TUBE RAIL LOCATIONS SHALL BE 

 

       TUBE RAIL. (ONE ADDITIONAL RAIL 4" FROM BOTTOM).

   i.   APWA STANDARD PLAN 606-2, TYPE "B" FOR STEEL  

 

       A20C TYPE "G" FOR PAVEMENT MARKERS.

   h.   CALTRANS STANDARD PLANS A20B DETAIL 27B AND  

 

       SURFACE (STRIPE), SQUARE GRID PATTERN.

       LINES (STRIPES) AND A88A FOR DETECTABLE WARNING 

   g.   CALTRANS STANDARD PLANS A20A FOR TRAFFIC 

 

       FOR PEDESTRIAN WARNING DEVICES.

   f.   SCRRA ENGINEERING STANDARD ES8308 AND ES8309    

 

       GATE DETAILS.

   e.   SCRRA ENGINEERING STANDARD ES4002 FOR SWING 

 

       SECTIONS AND ASPHALT CONCRETE PAVEMENT DETAILS.

   d.   SCRRA ENGINEERING STANDARD ES4001 FOR TRACK 

 

       ACCESS GATE, K-RAIL AND BOLLARDS.

   c.   SCRRA ENGINEERING STANDARD ES5107 FOR SECURITY

 

       TRACK FENCE.

   b.   SCRRA ENGINEERING STANDARD ES5101 FOR INTER- 

 

       PANELS AND PAVED END RAMP.

   a.   SCRRA ENGINEERING STANDARD ES4201 FOR CONCRETE

 

   INFORMATION:

3.  REFER TO THE FOLLOWING FOR ADDITIONAL DESIGN 

 

   OTHER TRAFFIC WARNING DEVICES.

2.  FOLLOW CALIFORNIA MUTCD FOR STRIPING, SIGNING, AND   

 

   IN CLOSE COLLABORATION WITH SCRRA.

   SHOWN ON THIS DRAWING WILL BE MODIFIED AS NECESSARY

   DESIGN WILL TYPICALLY BE SITE SPECIFIC, INFORMATION

   AT HIGHWAY-RAIL GRADE CROSSINGS.  SINCE THE ACTUAL 

   MAINTENANCE AND OPERATION OF PEDESTRIAN FACILITIES

   WHICH ARE MOST IMPORTANT FOR SAFE CONSTRUCTION,

   EXPERIENCE AND JUDGMENT, BUT ARE REQUIREMENTS,

   SUBSTITUTE FOR ENGINEERING KNOWLEDGE, 

   EXISTING REGULATORY STANDARDS, NOR TO BE A

1. THESE STANDARDS ARE NOT INTENDED TO REPLACE 

STRIPING

DETECTABLE WARNING STRIP

CONCRETE

LEGEND

DIRECTION OF TRAFFIC

PEDESTRIAN FACILITY ONLY)

AC PAVEMENT (SHOWN FOR 

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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SEE NOTE 4

STEEL TUBE RAIL (TYP)
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NOTES:

   

   OPPOSITE THE RAIL SHALL BE A MINIMUM OF FIVE (5) FEET.                

6. THE WIDTH OF SIDEWALKS ON THE SIDE OF THE GATES

   ACT (ADA) AND CA MUTCD.

   AND REQUIREMENTS OF THE AMERICAN WITH DISABILITIES 

   CLEARANCE TIME AND SHALL MEET THE REGULATIONS

   CONSIDERATION THE PEDESTRIAN  WALKING DISTANCE AND

5.  PREEMPTION AND TOTAL WARNING TIME SHALL TAKE INTO

  

   FACILITIES WITH SCRRA APPROVAL.

   VEHICLES ACCESS TO RIGHT-OF-WAY AND SIGNAL & TRACK  

   ADJUSTED AS NECESSARY TO PROVIDE SCRRA MAINTENANCE  

4.  FENCING AND STEEL TUBE RAIL LOCATIONS SHALL BE 

 

       TUBE RAIL. (ONE ADDITIONAL RAIL 4" FROM BOTTOM).

   i.   APWA STANDARD PLAN 606-2, TYPE "B" FOR STEEL  

 

       A20C TYPE "G" FOR PAVEMENT MARKERS.

   h.   CALTRANS STANDARD PLANS A20B DETAIL 27B AND  

 

       SURFACE (STRIPE), SQUARE GRID PATTERN.

       LINES (STRIPES) AND A88A FOR DETECTABLE WARNING 

   g.   CALTRANS STANDARD PLANS A20A FOR TRAFFIC 

 

       FOR PEDESTRIAN WARNING DEVICES.

   f.   SCRRA ENGINEERING STANDARD ES8308 AND ES8309    

 

       GATE DETAILS.

   e.   SCRRA ENGINEERING STANDARD ES4002 FOR SWING 
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   FACILITIES WITH SCRRA APPROVAL.

   VEHICLES ACCESS TO RIGHT-OF-WAY AND SIGNAL & TRACK  

   ADJUSTED AS NECESSARY TO PROVIDE SCRRA MAINTENANCE  

4.  FENCING AND STEEL TUBE RAIL LOCATIONS SHALL BE 

 

       TUBE RAIL. (ONE ADDITIONAL RAIL 4" FROM BOTTOM).

   i.   APWA STANDARD PLAN 606-2, TYPE "B" FOR STEEL  

 

       A20C TYPE "G" FOR PAVEMENT MARKERS.

   h.   CALTRANS STANDARD PLANS A20B DETAIL 27B AND  

 

       SURFACE (STRIPE), SQUARE GRID PATTERN.

       LINES (STRIPES) AND A88A FOR DETECTABLE WARNING 

   g.   CALTRANS STANDARD PLANS A20A FOR TRAFFIC 

 

       FOR PEDESTRIAN WARNING DEVICES.

   f.   SCRRA ENGINEERING STANDARD ES8308 AND ES8309    

 

       GATE DETAILS.

   e.   SCRRA ENGINEERING STANDARD ES4002 FOR SWING 

 

       SECTIONS AND ASPHALT CONCRETE PAVEMENT DETAILS.

   d.   SCRRA ENGINEERING STANDARD ES4001 FOR TRACK 

 

       ACCESS GATE, K-RAIL AND BOLLARDS.

   c.   SCRRA ENGINEERING STANDARD ES5107 FOR SECURITY

 

       TRACK FENCE.

   b.   SCRRA ENGINEERING STANDARD ES5101 FOR INTER- 

 

       PANELS AND PAVED END RAMP.

   a.   SCRRA ENGINEERING STANDARD ES4201 FOR CONCRETE

 

   INFORMATION:

3.  REFER TO THE FOLLOWING FOR ADDITIONAL DESIGN 

 

   OTHER TRAFFIC WARNING DEVICES.

2.  FOLLOW CALIFORNIA MUTCD FOR STRIPING, SIGNING, AND   

 

   IN CLOSE COLLABORATION WITH SCRRA.
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   EXPERIENCE AND JUDGMENT, BUT ARE REQUIREMENTS,
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NOTES:

   

   OPPOSITE THE RAIL SHALL BE A MINIMUM OF FIVE (5) FEET.                

6. THE WIDTH OF SIDEWALKS ON THE SIDE OF THE GATES

   ACT (ADA) AND CA MUTCD.

   AND REQUIREMENTS OF THE AMERICAN WITH DISABILITIES 

   CLEARANCE TIME AND SHALL MEET THE REGULATIONS

   CONSIDERATION THE PEDESTRIAN  WALKING DISTANCE AND

5.  PREEMPTION AND TOTAL WARNING TIME SHALL TAKE INTO

  

   FACILITIES WITH SCRRA APPROVAL.

   VEHICLES ACCESS TO RIGHT-OF-WAY AND SIGNAL & TRACK  

   ADJUSTED AS NECESSARY TO PROVIDE SCRRA MAINTENANCE  

4.  FENCING AND STEEL TUBE RAIL LOCATIONS SHALL BE 

 

       TUBE RAIL. (ONE ADDITIONAL RAIL 4" FROM BOTTOM).

   i.   APWA STANDARD PLAN 606-2, TYPE "B" FOR STEEL  

 

       A20C TYPE "G" FOR PAVEMENT MARKERS.

   h.   CALTRANS STANDARD PLANS A20B DETAIL 27B AND  

 

       SURFACE (STRIPE), SQUARE GRID PATTERN.

       LINES (STRIPES) AND A88A FOR DETECTABLE WARNING 

   g.   CALTRANS STANDARD PLANS A20A FOR TRAFFIC 

 

       FOR PEDESTRIAN WARNING DEVICES.

   f.   SCRRA ENGINEERING STANDARD ES8308 AND ES8309    

 

       GATE DETAILS.

   e.   SCRRA ENGINEERING STANDARD ES4002 FOR SWING 

 

       SECTIONS AND ASPHALT CONCRETE PAVEMENT DETAILS.

   d.   SCRRA ENGINEERING STANDARD ES4001 FOR TRACK 

 

       ACCESS GATE, K-RAIL AND BOLLARDS.

   c.   SCRRA ENGINEERING STANDARD ES5107 FOR SECURITY

 

       TRACK FENCE.

   b.   SCRRA ENGINEERING STANDARD ES5101 FOR INTER- 

 

       PANELS AND PAVED END RAMP.

   a.   SCRRA ENGINEERING STANDARD ES4201 FOR CONCRETE

 

   INFORMATION:

3.  REFER TO THE FOLLOWING FOR ADDITIONAL DESIGN 

 

   OTHER TRAFFIC WARNING DEVICES.

2.  FOLLOW CALIFORNIA MUTCD FOR STRIPING, SIGNING, AND   

 

   IN CLOSE COLLABORATION WITH SCRRA.

   SHOWN ON THIS DRAWING WILL BE MODIFIED AS NECESSARY

   DESIGN WILL TYPICALLY BE SITE SPECIFIC, INFORMATION

   AT HIGHWAY-RAIL GRADE CROSSINGS.  SINCE THE ACTUAL 

   MAINTENANCE AND OPERATION OF PEDESTRIAN FACILITIES

   WHICH ARE MOST IMPORTANT FOR SAFE CONSTRUCTION,

   EXPERIENCE AND JUDGMENT, BUT ARE REQUIREMENTS,

   SUBSTITUTE FOR ENGINEERING KNOWLEDGE, 

   EXISTING REGULATORY STANDARDS, NOR TO BE A
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TYPICAL

LIFTING INSERT

8’-1�"

RAIL SIZE
HEIGHT

PANEL

WEIGHT

GAGE PANEL

WEIGHT

FIELD PANEL

136 7�" 3125 LBS. 1675 LBS.

MATERIAL SPECIFICATIONS: 

GENERAL: 

TOLERANCES: 

FINISH:

SPECIAL TESTING:

PLAN

SCALE:�" = 1’-0" SCALE:�" = 1’-0"

NOTE:

ISOMETRIC VIEW

DETIAIL 1

CROSS SECTION - GAGE PANEL

DETAIL 2

CROSS SECTION - FIELD PANEL

DETAIL 3

FIELD PANEL

DETAIL 4

GAGE PANEL

SCALE:�" = 1’-0"
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SCALE: NONE
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Removal from forms = 2500psi MINIMUM.

Shipment = 4000psi MINIMUM.

28 days = 6000psi MINIMUM.

Concrete compressive strength shall be as follows:
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4.

 

3.

2.

1.

TYPE.

PAINTED WITH SIZE OF RAIL, WEIGHT OF PANEL AND CROSSING 

AND CROSSING TYPE. END OF EACH PANEL TO BE STENCILED 

MANUFACTURER’S I.D., MONTH/DAY/YEAR OF MANUFACTURE 

CONCRETE IMPRINT FOR SIZE OF RAIL, WEIGHT OF PANEL, 

MANUFACTURER TO PERMANENTLY MARK EACH PANEL WITH A 

AND WORKMANSHIP. 

MINIMUM OF TEN YEARS AGAINST DEFECTS IN MATERIALS 

THE MANUFACTURER SHALL WARRANTY THE PRODUCT FOR A 

SHIPMENT. 

PROPERLY SECURING ALL PRECAST CONCRETE MEMBERS FOR 

THE FABRICATOR SHALL BE RESPONSIBLE FOR LOADING AND 

ACI LEVEL 1 CERTIFIED. 

CERTIFIED. ALL TESTING PERSONNEL SHALL BE A MINIMUM OF 

THE MANUFACTURER SHALL BE ISO 9000 OR AAR M-1003 

SURFACE FINISH DURING CASTING IS NOT PERMITTED.

AND CONSTRUCTION. THE ADDITION OF WATER TO THE CONCRETE 

OR AS APPROVED BY THE SCRRA DIRECTOR OF ENGINEERING 

THE DRIVING SURFACE IS TO HAVE A LIGHT BROOM FINISH 

AND TEXTURE OF THE SURROUNDING AREAS. 

SURFACE OF THE REPAIRED AREA IS TO MATCH THE COLOR 

THE PROPER BONDING AGENT AND REPAIR MATERIAL. 

FILLED AND FINISHED TO THE PANEL DIMENSIONS USING 

ALL RECESSES AND MINOR CONCRETE SPALLS ARE TO BE 

EACH POSITION USING TAPER GAGE.

8 POSITIONS OF FLATBAR (----) CHECK FLATNESS AT

A TAPER GAGE AS FOLLOWS:

A STRAIGHT EDGE CALIBRATED TO WITHIN +/- �" AND

CHECKED PERIODICALLY FOR BOTTOM FLATNESS BY USING

A REPRESENTATIVE SAMPLE OF PANELS SHALL BE

ELECTRICAL RESISTANCE.

RESISTANT FEATURES IN ORDER TO PROVIDE A MINIMUM

GAGE PANELS SHALL BE DESIGNED WITH SHUNT

   ASTM C1260 AT TOTAL ALKALI BURDEN = 0.06%

  ASTM C227 MORTAR BAR METHOD

     ASTM C666 FREEZE/THAW

THE FOLLOWING TEST ON THE APPROVED MIX DESIGN:

INDEPENDENT TESTING LABORATORY TO SCRRA)

TWICE ANNUALLY, VENDORS SHALL SUBMIT (VIA AN

+/- �" VERTICAL.

REINFORCEMENT PLACEMENT SHALL BE +/- �" HORIZONTAL, 

SEE SPECIAL TESTING NOTE 3. 

TIES, SHALL NOT UNDULATE IN ANY DIRECTION MORE THAN �". 

THE BOTTOM SURFACE, WHICH WILL BE IN CONTACT WITH THE 

LENGTH, WIDTH AND THICKNESS: +/- �" 

OUT OF SQUARE �" (MEASURED ALONG THE DIAGONAL) 

MATCH THE COLOR OF THE SURROUNDING AREA.

ALL HOLES AND BLOCKOUTS WITHIN SIDEWALK AREA SHALL BE FILLED FLUSH WITH EPOXY TO 

COMPACTION. 

END OF THE CONCRETE PANEL IN EACH DIRECTION PER ASTM DSST. D1557-91 90% 

THE HOT MIX ASPHALTIC CONCRETE SECTION (HMAC) SHALL EXTEND TEN FEET PAST THE 

THE FINAL LAYER OF ASPHALT HAS BEEN COMPACTED. 

SURFACE (ASPHALT WILL SETTLE). DO NOT ALLOW HIGHWAY TRAFFIC OVER THE CROSSING UNTIL 

FINAL LIFT OF ASPHALT SHOULD BE �" TO �" HIGHER THAN THE TOP OF THE CROSSING 

HIGHWAY APPLICATIONS. LIFTS OF ASPHALT SHOULD NOT BE MORE THAN 3" THICK. THE 

COMPACTING USING A VIBRATORY ROLLER. PLATE COMPACTORS ARE NOT SUFFICIENT FOR 

HIGHWAY APPROACHES SHOULD BE AT LEAST 3 TO 8 FT. WIDE, ALLOWING FOR PROPER 

TIES ARE TO BE FIELD -DRILLED FOR LAG SCREWS DO NOT OVERDRIVE THE LAG SCREW. 

TOWARDS EITHER END. DOING THIS WILL MINIMIZE ANY MISTAKES IN THE TIE SPACING. 

PLACE THE FIRST PANELS IN THE CENTER OF THE CROSSING. PLACE PANELS WORKING 

REMOVE ANY DEBRIS AND STONES FROM THE TOP OF THE TIES. 

BALLAST IN THE CRIB AREA IS TO BE APPROXIMATELY �" LOWER THAN THE TOP OF THE TIE. 

SIDEWALK ON BOTH SIDES OF THE STREET AND 3 FT. MINIMUM BEYOND BACK OF SIDEWALK. 

PANELS SHOULD BE PLACED IN A WIDTH SUITABLE TO COVER THE PROJECTED BACK OF 

ENGINEERING AND CONSTRUCTION. 

NO RAIL JOINTS ALLOWED IN CROSSING UNLESS APPROVED BY SCRRA DIRECTOR OF 

ON THE OTHER END IS NO MORE THAN 1 �" FROM THE SURFACE AT ANY POINT. 

STRAIGHT LINE FROM A POINT ON ONE END OF THE CROSS TIE TO A CORRESPONDING POINT 

PARALLEL. CHECK TIES FOR HIGH AND LOW SPOTS. A TIE IS CONSIDERED STRAIGHT WHEN A 

QUALITY. TIES SHALL BE STRAIGHT, WELL SAWN, BE SQUARE AT ENDS, HAVE BOTTOM AND TOP 

SIDE SHALL BE INSTALLED PER SCRRA STANDARDS. 10 FOOT WOOD TIES MUST BE OF GOOD 

DOWN. BEYOND THE LIMITS OF THE NEW CROSSING PANELS, 40 FOOT LENGTH OF NEW RAIL PER 

SHALL BE INSTALLED BEYOND THE END OF THE CROSSING PANELS. INSTALL WOOD TIES WITH HEART 

CENTER TO CENTER WITH "PANDROL" TYPE, OR APPROVED EQUAL PLATES, WITH SCREW SPIKES, 

ON EITHER END OF THE NEW CROSSING PANEL LIMITS, 24 - 10 FOOT LONG WOOD TIES AT 19�" 

MANUFACTURERS INSTRUCTIONS. 

CONCRETE CROSSING PANELS WITH PRE- ATTACHED RUBBER -FILLERS TO BE INSTALLED PER 

CENTERLINE ARE TO BE 8 INCH DIAMETER, �" INCH WALL STEEL PIPE 

FALL IN BOTH DIRECTIONS. ALL PORTIONS OF THE DRAIN LINES BEYOND 12 FEET FROM TRACK 

OF 0.5% OR MORE, FOR LESSER GRADES THE PIPE WILL PEAK IN CENTER OF CROSSINGS AND 

CONDITIONS DICTATE OTHERWISE, FALL OF PIPE WILL FOLLOW GENERAL GRADE OF TRACK FOR GRADES 

PER FOOT PARALLEL TO THE TRACK AND �" INCH PER FOOT AT EXTENSIONS. UNLESS LOCAL 

OR CHANNELS WHERE AVAILABLE. DRAIN LINES ARE TO HAVE A MINIMUM FALL OF �" INCH 

AWAY FROM CROSSING. DRAIN LINES WILL BE EXTENDED TO MEET LOCAT DITCHES, STORM DRAINS, 

PERFORATED DRAIN LINES WILL BE INSTALLED TO SUIT LOCAL CONDITIONS TO DISCHARGE WATER 

MINIMUM OF 8 FT. BEYOND TRAVELED ROADWAY OR SIDEWALK AREA. 

AND SPARES ARE TO BE CAPPED ON BOTH ENDS. SIGNAL CONDUITS ARE TO EXTEND A 

TRACK) IS TO BE TERMINATED AND CAPPED IN THE CENTER OF CROSSING. ALL SIGNAL CONDUITS 

MEDIAN ISLANDS ARE TO BE INSTALLED, ONE OF THE FOUR CONDUITS (ON BOTH SIDES OF THE 

SIGNAL CONDUITS AND SPARES ARE TO BE PLACED IN TRENCHES. CROSSINGS WHERE RAISED 

ROCK. 

BALLAST SECTION UNDER CROSSING TIES TO BE A MINIMUM OF 10" OF 1 �" TO 2" 

SHOULD EXTEND 10 FT. BEYOND THE ENDS OF THE CROSSING ALONG THE TRACK 

TRACK STRUCTURE WITH A 2% SLOPE TOWARDS THE 6" PERFORATED PIPES. THE ASPHALT LAYER 

(95% RELATIVE COMPACTION) AND CROWNED IN THE CENTER TO DRAIN TO BOTH SIDES OF THE 

A 6" ASPHALT UNDERLAYMENT WILL BE PLACED OVER COMPACTED SUBGRADE 

BY THEIR OWNERS. 

SCRRA SIGNAL LINES AND PUBLIC UTILITY UNDERGROUND LINES HAVE BEEN LOCATED 

EXCAVATION FOR CROSSING SUBGRADE OR SIGNAL CONDUITS SHALL NOT OCCUR UNTIL 

REFER TO MANUFACTURER’S INSTALLATION AND HANDLING MANUAL FOR INSTALLATION INSTRUCTIONS. 

TIE SPACING THROUGH CROSSING AREA SHOULD BE 19�" CENTERS. 

PANELS SHOULD BE INSTALLED ON 10 FT., FLAT, GOOD QUALITY TIMBER RAILROAD TIES. 

RAIL WITH "PANDROL" TYPE PLATES AND FASTENERS (OR APPROVED EQUAL). 

PANELS MUST BE MANUFACTURED FOR USE WITH SCRRA STANDARD 136 LB. WELDED 

PANELS SHALL BE STEEL CLAD USING 3" X 3" X �" ANGLE. 

GRADE CROSSING GAGE PANELS SHALL BE SHUNT RESISTANT. 

DESIGNED TO HOLD PANEL TOGETHER.

DAMAGING THE FLANGEWAY FILLER OR ANY OTHER COMPONENTS 

TO ALLOW FOR REMOVAL OF PANELS FOR MAINTENANCE WITHOUT 

MANUFACTURER TO DESIGN THE PRE-ATTACHED FLANGEWAY FILLER 

AND CONSTRUCTION. 

SUBMITTED FOR APPROVAL OF SCRRA DIRECTOR OF ENGINEERING 

OF THE TEST IS NOT TO EXCEED 1/4 ". TEST RESULTS MUST BE 

AT 50 DEGREES CELSIUS. THE MAXIMUM LATERAL DISPLACEMENT 

PHYSICALLY TESTED BY APPLYING A LATERAL FORCE OF 10 LB./IN. 

A SAMPLE SELECTION OF THE FLANGEWAY MATERIAL SHALL BE 

DEGREES CELSIUS. 

LOW TEMPERATURE BRITTLENESS (ASTM D2137) AT -40 

OHMS MEASURED AT 500 VDC. 

ELECTRICAL RESISTANCE: MINIMUM RESISTANCE 10 MEGA 

CELSIUS AND TESTED AT 500 VDC. 

PLACE OF DISTILLED WATER FOR 168 HOURS AT 25 DEGREES 

(ASTM D257), BUT USING 18% NACL/WATER SOLUTION IN 

VOLUME RESISTIVITY = 1 X 10 (OHM-CM) OR GREATER 

96 HOURS AT 40 DEGREES CELSIUS. 

CRACKING AFTER EXPOSURE TO 50-PPHM OZONE FOR 

OZONE RESISTANCE TEST (ASTM D518) MUST HAVE NO 

PROPERTIES BY GREATER THAN 20%. 

100 DEGREES CELSIUS MUST NOT EXHIBIT A REDUCTION IN 

ACCELERATED AGING TEST (ASTM D573) 70 HOURS AT 

CELSIUS FOR 70 HOURS, 45% MAX. 

COMPRESSION SET (ASTM 395 METHOD B) 100 DEGREES 

HARDNESS (ASTM D2240) 75 +/- 5% SHORE A. 

150-PLI MIN. 

TEAR STRENGTH (ASTM D624) AT 25 DEGREES CELSIUS, 

ULTIMATE ELONGATION (ASTM D412) 400% MIN. 

TENSILE STRENGTH (ASTM D412) 850 PSI MIN. 

HAVE THE FOLLOWING PROPERTIES: 

FLANGEWAY FILLER TO BE PERMANENTLY PRE-ATTACHED AND 

LINE 3/4 " FROM OUTSIDE EDGE. 

FEET MINIMUM ALONG THE TOP OF THE STEEL FRAME ALONG A 

3/16 " WEEP/INSPECTION HOLES SHALL BE PLACED EVERY TWO 

PROCEDURES FO PCI IN 4TH EDITION DIVISION 4. 

CURING SHALL FOLLOW THE RECOMMENDATIONS AND 

SEALED TO PREVENT ION MIGRATION DUE TO SALTING. 

TOP SURFACE SHALL BE NON-CRACK DESIGN AND IS TO BE 

MAXIMUM. 

ENTRAINMENT = 6% +/- 1% IN PLASTIC CONCRETE. SLUMP 3" 

MAXIMUM WATER/CEMENT RATIO = 0.44 (BY WEIGHT). AIR 

CEMENT SHALL HAVE NO MORE THAN 0.6% TOTAL ALKALI CONTENT. 

AND PRESTRESSED CONCRETE." MANUAL 115, EDITION 4. 

ACCORDANCE WITH PCI "MANUAL FOR QUALITY CONTROL: PRECAST 

CONCRETE MATERIAL MIXING, PLACING AND CURING TO BE IN 

SPECIFICATION, GRADE 60. 

STEEL IS REQUIRED, MATERIAL SHALL CONFORM TO ASTM A-706 

SPECIFICATION, GRADE 60. IF ANY WELDING OF REINFORCEMENT 

REINFORCING STEEL SHALL CONFORM TO CURRENT ASTM A-615 

ADJACENT PANELS. 

CONCRETE +/- 1/8 " , -0" TO IMPROVE MATCH WITH 

CLADDING ON ENDS OF PANELS SHOULD EXTEND BEYOND 

SPACER TO BE ATTACHED TO GAGE FRAME 

TO MEET SHUNTING REQUIREMENT. A NON-CONDUCTIVE 

REINFORCING MATERIAL AND CLADDING TO BE CONSTRUCTED 

MINIMUM RESISTANCE TO IMPROVE SHUNT RESISTANCE. 

END ANGLES FOR GAGE PANEL SHOULD HAVE 3" GAP 

ALL EXPOSED STEEL TO RECEIVE ONE COAT PRIMER. 

SPECIFICATIONS. WELDING TO BE PER AWS CODE. 

STRUCTURAL STEEL SHALL CONFORM TO ASTM A-36 
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SHEET ES4301-02.

AND CHART SEE

FOR ADDITIONAL NOTES

AHEAD

WORK

ROAD

AHEAD

ROAD

ONE LANE

STATIONARY DURATION.

THE HIGHWAY-RAIL CROSSING WILL BE CLSED TO ROAD USERS IF THE WORK IS OF LONG-TERM

OR SHORT DURATION.

TIMES AT THE CROSSING IF THE WORK IS OF INTERMEDIATE-TERM STATIONARY, SHORT-TERM STATIONARY,

SCRRA EMPLOYEE IN CHARGE (EIC) AND LAW ENFORCEMENT OFFICER/FLAGGER WILL BE PRESENT AT ALL

STOPPING ON THE TRACK IF THE WORK IS OF LONG-TERM STATIONARY DURATION. 

RAILROAD CROSSING WARNING SIGNALS WILL BE RELOCATED OR INSTALLED TO PREVENT VEHICLES FROM 

A LAW ENFORCEMENT OFFICER/FLAGGER WILL BE PRESENT AT ALL TIMES AT THE CROSSING AND THE 

OR SHORT DURATION. 

TIMES AT THE CROSSING IF THE WORK IS OF INTERMEDIATE-TERM STATIONARY, SHORT-TERM STATIONARY, 

SCRRA EMPLOYEE IN CHARGE (EIC) AND LAW ENFORCEMENT OFFICER/FLAGGER WILL BE PRESENT AT ALL 
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

DURATION OF WORK

DURATION OF WORK

LOCATION

CHART

MINIMUM RECOMMENDED DELINEATOR AND SIGN PLACEMENT

TAPER LENGTH SIGN SPACING

(EACH LANE) TAPER TANGENT

NOTES: *

**

*

*

*

** DELINEATOR SPACING

NOTES:

BUFFER SPACE

NO

NO

NO NO

YES

YES YES YES

FLOW CHART

NO

YES

SPEED

TRAFFIC

85TH PERCENTILE SPEED OR AS DIRECTED BY THE ENGINEER.

DISTANCES SHOWN IN PARENTHESIS ARE APPROXIMATE.

REFER TO SECTION 8 OF WATCH MANUAL FOR HIGH SPEED SITUATIONS.

TRAFFIC CONTROL

TEMPORARY

RIGHT-OF-WAY

WORK WITHIN RAILROAD

RAILROAD RIGHT-OF-WAY

WORK IN THE VICINITY OF

OTHER OPERATIONS

LANE RESTRICTIONS, FLAGGING, OR

TEMPORARY TRAFFIC CONTROL ZONE,

WITHIN OR IN THE VICINITY OF A

HIGHWAY-RAIL GRADE CROSSING

STATIONARY

LONG-TERM

DURATION

SHORT-TERM STATIONARY OR SHORT

INTERMEDIATE-TERM STATIONARY OR TRACK

ACROSS THE

OF VEHICLES

QUEUING

FOR QUEUING

MONITOR CROSSING

LOCATION

RAILROAD SIGNAL

LOCATION

RAILROAD SIGNAL

AT ALL TIMES

IN BOTH DIRECTIONS

SIGNALS PRESENT

CROSSING WARNING

HIGHWAY-RIAL

AT ALL TIMES

IN BOTH DIRECTIONS

SIGNALS PRESENT

CROSSING WARNING

HIGHWAY-RIAL

STATIONARY

LONG-TERM

SIGNALS

CROSSING WARNING

RELOCATE OR INSTALL

ROAD USERS

WILL BE CLOSED TO

HIGHWAY-RAIL CROSSING

PRESENT AT THE CROSSING

LAW ENFORCEMENT OFFICER/FLAGGER WILL BE

SCRRA RAILROAD EMPLOYEE (SRE) AND

PRESENT AT THE CROSSING

OFFICER/FLAGGER WILL BE

LAW ENFORCEMENT

OR SHORT DURATION

OR SHORT-TERM STATIONARY

INTERMEDIATE-TERM STATIONARY

WILL BE PRESENT AT THE CROSSING

LAW INFORCEMENT OFFICER/FLAGGER

SCRRA RAILROAD EMPLOYEE (SRE) AND

STATION)

(OR FLAGGER

25 MPH

30 MPH

35 MPH

40 MPH

45 MPH

50 MPH

55 MPH

150 Ft

200 Ft

250 Ft

350 Ft

550 Ft

600 Ft

1000 Ft

25 Ft

30 Ft

35 Ft

40 Ft

45 Ft

50 Ft

50 Ft

50 Ft

60 Ft

70 Ft

80 Ft

90 Ft

100 Ft

100 Ft

150 Ft

200 Ft

250 Ft

350 Ft

550 Ft

600 Ft

1000 Ft

55 Ft

85 Ft

120 Ft

170 Ft

220 Ft

280 Ft

335 Ft

(BETWEEN SIGNS)

ACROSS THE TRACK(S) CANNOT BE AVOIDED.

CROSSING EXIST WITHIN OR IN THE VICINITY OF A TEMPORARY TRAFFIC CONTROL ZONE, LANE RESTRICITIONS, FLAGGING OR OTHER OPERATIONS AND QUEUING OF VEHICLES 

RIGHT-OF-WAY. SCRRA FORM NO. 5 (INDEMNIFICATION AND ASSUMPTION OF LIABILITY AGREEMENT) WILL BE EXECUTED AND SUBMITTED WHEN HIGHWAY-RAIL GRADE 

SCRRA FORM NO. 6 (TEMPORARY RIGHT OF ENTRY AGREEMENT) WILL BE EXECUTED AND SUBMITTED WHEN THE CONSTRUCTION ACTIVITY IS LOCATED WITHIN THE RAILROAD 

RERERENCE TO THE RELATIONSHIP BETWEEN RAILROAD CROSSING CONDITIONS AND TRAFFIC CONTROL REQUIREMENTS. 

BE CAREFULLY STUDIED PRIOR TO DESIGNING AND IMPLEMENTING TEMPORARY TRAFFIC CONTROL ZONES. REFER TO THE ACCOMPANIED FLOW CHART THAT PROVIDES A QUICK

TYPE OF RAIL AND HIGHWAY TRAFFIC AND FLAGGING CAN AFFECT THE DESIGN AND SELECTION OF TEMPORARY TRAFFIC CONTROL PLAN. THESE VARIABLE FACTORS SHOULD

THE LOCATION AND DURATION OF TEMPORARY TRAFFIC CONTROL, PROTECTION OR LACK OF PROTECTION BY RAILROAD CROSSING WARNING SYSTEM IN BOTH DIRECTIONS,

AT A LATER DATE AFTER APPROVAL HAS BEEN GRANTED BY SCRRA. 

STATIONS DOES NOT MEET THE SCRRA, MUTCD, WATCH OR CALTRANS REQUIREMENTS. THE TRAFFIC CONTROL WILL BE TERMINATED INSTANTLY AND WORK WILL BE RESUMED

ARE NOT PRESENT AT THE HIGHWAY-RAIL GRADE CROSSING; OR THE FLAGGER QUALIFICATIONS, CLOTHING, HAND-SIGNAL DEVICES, FLAGGER PROCEDURES AND FLAGGER

IN THE OPINION OF SCRRA, THE WORK INTERFERES WITH OR ENDANGERS THE MOVEMENT OF ROAD USERS AND TRAIN TRAFFIC; LAW ENFORCEMENT OFFICER(S) OR FLAGGER(S)

CONTRACTOR TO CANCEL THE TEMPORARY TRAFFIC CONTROL IF, THE PUBLIC AGENCY OR CONTRACTOR ACTIVITY DOES NOT MEET CALIFORNIA MUTCD SECTION 6G REQUIREMENTS;

SCRRA RESERVES THE RIGHT TO CLOSE THE CROSSING TO VEHICLE TRAFFIC, REVOKE THE TEMPORARY RIGHT OF ENTRY AGREEMENT OR ASK THE PUBLIC AGENCY OR THE

CALIFORNIA MUTCD PUBLISHED BY THE STATE OF CALIFORNIA, DEPARTMENT OF TRANSPORTATION (CALTRANS). 

TRANSPORTATION;  "WORK AREA TRAFFIC CONTROL HANDBOOK" (WATCH) PUBLISHED BY SOUTHERN CALIFORNIA CHAPTER OF THE AMERICAN PUBLIC WORKS ASSOCIATION AND

PLAN WILL COMPLY WITH THE CURRENT EDITIONS OF THE "MANUAL OF UNIFORM TRAFFIC CONTROL DEVICES" (MUTCD) PUBLISHED BY THE U.S. DEPARTMENT OF

TRAFFIC CONTROL PLAN SHALL BE SUBMITTED TO SCRRA FOR ALL ACTIVITIES LOCATED WITHIN OR IN THE VICINITY OF HIGHWAY-RAIL GRADE CROSSINGS. TRAFFIC CONTROL

TRAINS, VEHICLES, BICYCLISTS AND PEDESTRIANS, SCRRA MUST APPROVE ANY AND ALL TEMPORARY TRAFFIC CONTROL PLANS AND DEVICES. 

PUBLIC UTILITIES COMMISION. IN ORDER TO ASSURE NO DEGREDATION OF THE SAFE OPERATION OF GRADE CROSSINGS AND TO PROVIDE SAFE AND EFFICIENT MOVEMENTS OF 

AND SCRRA ARE OBLIGATED TO COORDINATE ALL INSTALLATION, OPERATION, MAINTENANCE USE AND PROTECTION OF GRADE CROSSINGS ACTIVITIES UNDER THE CALIFORNIA 

TEMPORARY TRAFFIC CONTROL PLANNING AND DESIGN SHALL BE COORDINATED WITH THE SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY (SCRRA) SINCE PUBLIC AGENCIES 
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ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY
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R R

PRIVATE

CROSSING

NO TRESPASSING

CIVIL CODESECTION 1008,

SUBJECT TO CONTROL OF OWNER

RIGHT TO PASS BY PERMISSION

4

TRACKS

NOTES:

SECTION VIEW

DETAIL 2

DETAIL 1

SECTION A-A

PLAN GAGE SIDE

OF TRACKC

MIN

(
T

Y
P
)

MIN

D
O

U
B

L
E
 

G
A

T
E

OF TRACKC

R/W

R/WR/W

R/W

DET 2

AA

DETAIL 3

WHEN DISPOSING OF THE ASPHALT MATERIALS.

ENVIRONMENTAL RULES OF THE LOCAL AUTHORITY SHALL BE FOLLOWED

 

OF THE RAIL ELEVATION FOR 200 FEET ON EACH SIDE OF THE TRACK.

PAVEMENT ELEVATION MUST BE AT THE SAME ELEVATION AS THE TOP

IF HEAVY EQUIPMENT WILL BE CROSSING THE TRACKS, THE ASPHALT

 

PAVEMENT. HOT MIX ASPHALT MUST COMPLY WITH CALTRANS SPECIFICATIONS.

COLD MIX ASPHALT IS NOT AN SCRRA APPROVED MATERIAL FOR THE 

 

PROVIDE KEEPERS TO HOLD GATES OPEN.

CHAINLINK FENCE GATES WILL BE LOCKED WITH SCRRA LOCK ONLY.

 

THE CHAINLINK FENCE SHALL MEET SCRRA ENGINEERING STANDARD ES5106.

 

PERSONNEL.

THE CROSSING MUST NOT BE USED WITHOUT SCRRA AUTHORIZED

 

SHALL BE 40 MILS.

WEIGHT OF GEOTEXTILE SHALL BE 4.5 OZ. PER SQ. YARD AND THICKNESS

MATERIAL (OTM) TO KEEP ASPHALT AND BASE AWAY. THE MINIMUM

GEOTEXTILE MUST BE PLACED OVER THE TIE PLATES AND OTHER TRACK

 

THE CROSSING.

HARDSHIP AND/OR UNUSUAL CONDITIONS EXIST THAT JUSTIFIES

CONSIDERED BY SCRRA ONLY WHERE IT IS SHOWN THAT EXTREME

REQUESTS FOR TEMPORARY CONSTRUCTION CROSSINGS WILL BE

8.

 

 

 

7.

 

 

6.

 

 

5.

 

4.

 

 

3.

 

 

2.

 

 

 

 

1.

STANDARD ES5106

AS PER SCRRA ENGINEERING

6 FOOT HIGH CHAIN LINK FENCE

GROUND LINE

TIE

SIDE OF PAVEMENT

45° TRANSITION EACH

ASPHALT PAVEMENT

BASE

OF GEOTEXTILE

DOUBLE LAYER

OF GEOTEXTILE

DOUBLE LAYER

BASE

BALLAST

EXISTING

SCRRA STANDARD

BALLAST AS PER

CMP PIPE

8" MIN. PERFORATED

6" THICK

CLASS 2 BASE

GEOTEXTILE

DOUBLE LAYER OF

HOT MIX ASPHALT

MINIMUM 4" THICK

LINK FENCE

6 FOOT CHAIN

(TYP. 2 PLACES)

DRAIN, LENGTH TO SUIT

SEE DETAIL 3

(TYP. 4 PLACES)

TEMPORARY SIGN

PAVEMENT

ASPHALT

(TYPICAL BOTH SIDES)

2 - 1’-0" THICK STOP BARS

SEE ES4311 FOR DETAILS

RAILROAD GRADE CROSSING SIGN,

ES4302
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FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

*

C
R
O
SS
IN

G
RAIL

ROAD

RAIL ROAD

NO. R15-1 RAILROAD CROSSING SIGN:

NO. R15-1 INSERTS (2 PER SET).1 SET

REQ’D

NO

*

REQ’D

NO
RAILROAD CROSSING SIGN-COMPLETE

ITEM

BILL OF MATERIAL

(ALTERNATE)

RAILROAD CROSSING SIGN-COMPLETE

ORDER NO. 75-C AND MUTCD SECTION 8B-2.

CALIFORNIA PUBLIC UTILTIES COMMISSION GENERAL

THIS SIGN COMPLIES WITH THE REQUIREMENTS OF

INNER RIBS

INNER RIBS

SHEET

0.064" ALUMINUM

4.

 

3.

 

 

 

2.

 

 

 

 

 

1.

GRADE

OR APPROVED EQUAL

ALUMINUM ALLOY 6063 T6

ALCOA SECTION NO. 83778

DOUBLE - FACED INSTALLATIONS

OR ALUMINUM INSERT FOR

SINGLE - FACED INSTALLATIONS

ALUMINUM BACK - UP PLATE FOR

ROADWAY LEVEL

SEE DETAIL "A"

MATERIAL SPECIFICATIONS

FOR LETTERING SEE

�" DIA HOLES

1
"
 

M
I
N

4
"
 

M
A

X

DETAIL "A"

NOTES:

MATERIAL SPECIFICATIONS:

DETAIL OF INSERT

ALUMINUM BUSHING

DETAIL OF

1" OD -�" ID x�"

ROUND DRAWN TUBING

6061-T6 ALUMINUM

BUSHING CUT FROM

SPOT WELDED TO BLADE.

ALUMINUM BUSHING

SEE TYPICAL SECTION

EXTRUDED BLADES

SHEET

ALUMINUM

0.050"

DETAIL "A" NOT REQUIRED.

USED, DRILLING PER 

DETAIL "A". IF 4" x 4" POST IS 

POST MUST BE DRILLED PER 

"BREAK AWAY" SIGN POST, 6" x 6"

R15-1 PER MUTCD

STANDARD "CROSSBUCK" SIGN

FRONT BACK

SECTION THRU ALTERNATE BLADES BACK UP PLATE

DETAIL OF ALUMINUM

"CROSSBUCK" SIGN

(TYP)

THRU POST

HOLES

1�" DIA

R15-1 FRONT BLADE

R15-1 REAR BLADE

SECTION A-A

R= 2.5" (TYP)

R=0.117" (TYP)

A

A

THIS SHEET.

SEE SECTION A-A

ALUMINUM BLADES

REQUIREMENTS.

BACK OF POST EXCEPT AS SHOWN FOR INDIVIDUAL STATE 

CLOSER THAN 12’-6" FROM THE CENTER LINE OF TRACK TO THE 

OF POST. ADDITIONALLY THE SIGNS SHALL BE PLACED NO 

CLOSER THAN 8’-1" FROM EDGE OF TRAVELED WAY TO CENTER 

TO THE CENTER OF POST OR WHERE THERE IS NO CURB, NO 

SHALL BE NO CLOSER THAN 4’-1" FROM THE FACE OF THE CURB 

ROADWAY ON EACH APPROACH TO THE CROSSING. THE SIGN 

THE SIGN SHALL BE ERECTED ON THE RIGHT HAND SIDE OF THE 

IN CONJUNCTION WITH SIGN NO. R15-1 WHEN REQUIRED. 

NUMBER OF TRACKS SIGN, MUTCD NO. R15-2 SHALL BE USED 

MULTIPLE TRACK CROSSINGS EXCEPT AS OTHERWISE PROVIDED. 

ONE ON EACH SIDE OF THE TRACK OR ON THE OUTSIDE OF 

PROVIDED AT EACH HIGHWAY CROSSING OF A TRACK OR TRACKS, 

TWO DOUBLE - FACED, HIGHWAY CROSSING SIGNS SHALL BE 

DRAWING, WHEN RENEWAL OF SIGN MESSAGE IS REQUIRED. 

REPLACED WITH EXTRUDED ALUMINUM BLADES PER THIS

REQUIRED. EXISTING WOODEN "CROSSBUCK" BLADES SHALL BE 

CROSSING SIGNS, ON AN ATTRITION BASIS, AS RENEWALS ARE 

FOR THE REPLACEMENT OF EXISTING RAILROAD HIGHWAY

SIGN NO R15-1 SHALL BE USED ON NEW INSTALLATIONS AND 

5
"

5"

5"

5
"

AND BACK

STRIP ON FRONT

RETROFLECTIVE

2" WIDE WHITE

ONLY WHEN R15-2 IS PRESENT

TOP OF RETROFLECTIVE TAPE

THAN 6" X 6".

ADJUST BOLT LENGTH IF POST DIMENSIONS ARE OTHER

SAME COMPONENTS AS ABOVE PLUS:

2" WIDE WHITE RETROFLECTIVE STRIP.  (LENGTH VARIES)

GALVANIZED HEX NUTS, TAMPER RESISTANT,�" DIA TAP.

GALVANIZED CUT WASHERS FOR �" DIA BOLTS.

�" x 7-1/2" GALVANIZED MACHINE BOLTS.

6" x 6" x 16’-0" "CLEAN" TREATED TIMBER POST.

OR APPROVED EQUAL, 2 BLADES PER SET.

SECTION NO. 83778, ALUMINUM ALLOY 6063 T6,

NO. R15-1 ALUMINUM CROSSBUCKS, ALCOA EXTRUDED

2

4

2

2

1

1 SET

R15-2 PER MUTCD.  SEE SCRRA ES4102.

NUMBER OF TRACKS SIGN

�" DIA (TYP)

SEE BILL OF MATERIAL, THIS SHEET.

HARDWARE:

"ARIAL BOLD" PER SCRRA ES1212, SIZE AS INDICATED.

TEXT STYLE: 

SENSITIVE CLEAR MYLAR, 3M-1150 OR EQUAL.

FINISH WITH EXTERIOR GRADE PRESSURE

SILK SCREEN LEGEND WITH BLACK INK.

RETRO-REFLECTIVE WHITE VINYL SHEETING.

ENGINEERING GRADE, PRESSURE SENSITIVE,

POLYURATHANE.  COLOR FACE OF PANEL WITH

SPECIFICATIONS.  PAINT ALL SIDES WITH LINEAR

SEE BILL OF MATERIAL FOR EXTRUSION

SIGNS: 

ES4310
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R R

PRIVATE

CROSSING

NO TRESPASSING

CIVIL CODESECTION 1008,

SUBJECT TO CONTROL OF OWNER

RIGHT TO PASS BY PERMISSION

4

TRACKS

TRACKS

4

CROSSING

RAILROAD

ONLY
AND BICYCLES
PEDESTRIANS

4

TRACKS

(
�

"
 

D
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H
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)

GROUND LINE

MATERIAL SPECIFICATIONS:

NOTES:

NOTE:

CPUC STANDARD NO. 1-C

CALIFORNIA PUBLIC UTILITIES GENERAL ORDER NO. 75-D

THIS SIGN COMPLIES WITH THE REQUIREMENTS OF

GROUND LINE

PER MATERIAL SPECIFICATIONS

BLACK BORDER AND CROSS

PER MATERIAL SPECIFICATIONS

BLACK BORDER AND CROSS

PLATE, �" THICK

REFLECTORIZED ALUMINUM

GALVANIZED BOLTS

�" DIA HOLES FOR �" DIA

R 1�"

CPUC STANDARD NO. 1-D

RED

SCREENED STOP SIGN

SHEETING REVERSE

WHITE REFLECTIVE

R1-1

4 - �" DIA HOLES

ITEM
REQUIRED

NUMBER

BILL OF MATERIAL

2" SQUARE POST

2" SQUARE POST

R15-2

SEE DETAIL BELOW

R15-2 (TYP)

NO. 1-D PEDESTRIAN AND BICYCLE CROSSING SIGN - COMPLETE

NO. 1-C PRIVATE CROSSING SIGN - COMPLETE

2

1

NUMBER OF TRACKS SIGN (WHERE REQUIRED)

AT CROSSING.

TO NUMBER OF TRACKS

NUMBER SHALL CORRESPOND

IS MORE THAN ONE TRACK.

SIGN R15-2 USED ONLY IF THERE

FOR INDIVIDUAL STATE REQUIREMENTS.

CENTER LINE OF TRACK TO THE BACK OF POST EXCEPT AS SHOWN

THE SIGNS SHALL BE PLACED NO CLOSER THAN 12’-6" FROM THE

 

OPTIONAL AND MAY BE OMITTED WHERE APPROPRIATE.

PUBLIC UTILITIES COMMISSION.  THE WORDING "AND BICYCLES" IS

FOR USE AT LOCATIONS DESIGNATED BY ORDER OF THE  CALIFORNIA

CPUC STANDARD NO. 1-D PEDESTRIAN AND BICYCLE CROSSING SIGN:

APPROACH UNLESS THERE IS NO SPACE TO LOCATE THE SIGN OR SIGNS.

EQUIPPED WITH AUTOMATIC WARNING DEVICES, ONE FACING EACH  ROAD

TWO SIGNS SHALL BE USED AT EACH PRIVATE GRADE CROSSING NOT

CPUC STANDARD NO. 1-C PRIVATE CROSSING SIGN:

3.

2.

1.

"ARIAL BOLD" PER SCRRA 1212, SIZE AS INDICATED.

TEXT STYLE:

PER SCRRA ES5210.

POST, ANCHOR AND HARDWARE:

 

GRADE PRESSURE SENSITIVE CLEAR MYLAR, 3M-1150 OR EQUAL. 

SHEETING.  SILK SCREEN LEGEND WITH BLACK INK. FINISH WITH EXTERIOR

ENGINEERING GRADE, PRESSURE SENSITIVE, RETRO-REFLECTIVE WHITE VINYL

PAINT ALL SIDES WITH LINEAR POLYURETHANE.  COLOR FACE OF PANEL WITH

�" THICK MILL FINISH ALUMINUM PANEL, ALCOA 6016-T6 OR EQUAL.

SIGNS:

ANCHORED PER SCRRA ES5210

ANCHORED PER SCRRA ES5210

3" LONG BOLT WITH NUT AND WASHERS PER SCRRA ES5210

SIGN (MUTCD 15-2)

ANCHOR PER SCRRA ES5210

3" LONG BOLT WITH NUT AND WASHERS PER SCRRA ES5210

2" X 2" SQUARE POST (LENGTH VARIES WITH TERRAIN)

3.75 SQ. FT. ALUMINUM PANEL (PRIVATE CROSSING SIGN)

24" STOP SIGN (MUTCD R1-1)

1

4

1

1

1

ANCHOR PER SCRRA ES5210

3" LONG BOLT WITH NUT AND WASHERS PER SCRRA ES5210

2" X 2" SQUARE POST (LENGTH VARIES WITH TERRAIN)

CROSSING SIGN)

3.75 SQ. FT. ALUMINUM PANEL (PEDESTRIAN/BICYCLE

1

2

1

1

2 - �" DIA HOLES

ES4311

- 1 OF 1

NTS

4311

RAILROAD GRADE CROSSING SIGN

PRIVATE, PEDESTRIAN AND BICYCLE

A. CARLOS

XXXXREVISIONXX-XX-XXX



DISCLAIMER 
  

 
 
 
 
SCRRA Engineering Standards are intended for SCRRA approved uses only.  FOR NON-SCRRA APPROVED USES: SCRRA and its member agencies, directors, officers, employees and/or agents shall 
not be responsible for the accuracy or completeness of the data or information contained herein.  The selection and use of these standards, while designed in accordance with generally accepted 
engineering principles and practices, is the sole responsibility of the user and should not be used without consulting a registered professional engineer.  All warranties and representations of any kind are 
disclaimed.  Anyone making use of this information agrees that it assumes all liability arising from such use.  No part of these standards should be reproduced or distributed in any form or by any means 
without the prior written permission of SCRRA.  All rights reserved.   
 
Since revisions or additions to the engineering standards may occur at any time, the user agrees to indemnify, defend, by counsel satisfactory to SCRRA and Member Agency, and hold harmless SCRRA, 
Member Agencies, and Operating Railroad, and their respective officers, commissioners, employees, agents, successors and assigns. ("Indemnitees"), and each of them to the maximum extent allowed 
by law, from and against all loss, liability, claims, demands, suits, liens, claims of lien, damages (including incidental consequential damages), costs and expenses (including, without limitation, any fines, 
penalties, judgments, actual litigation expenses and experts' and actual attorneys' fees), that are incurred by or asserted against Indemnitees arising out of or connected in any manner with the user's use 
of outdated engineering standards. 
 
Updating the contents of the manual is a continued process, and revisions/replacements are issued periodically.  Questions, comments, and proposed recommendations for changes may be sent to 
SCRRA at 279 E. Arrow Highway, Suite A, San Dimas, CA 91773. 
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14" & UNDER

16"

18"

20" & 22"

24"

26"

28"

30"

32"

34" & 36"

38"

40"

42"

44" & 46"

48"

50"

52"

54"

56" & 58"

60"

62"

64"

66" & 68"

70"

72"

1. SCOPE

2. GENERAL REQUIREMENTS

3. CARRIER PIPE

5. CONSTRUCTION

(INCHES)

DIAMETER

NOMINAL

(INCHES)

THICKNESS

MIN. WALL

(INCHES)

DIAMETER

NOMINAL

(INCHES)

THICKNESS

MIN. WALL

DITCH

CASING PIPE

CARRIER PIPE

BASE OF RAIL

M
IN

OF TRACK OF TRACK

M
IN

MIN

CASING REQUIREMENTS - FIGURE 1

(UNCOATED AND UNPROTECTED)
STEEL CASING

4. CASING PIPE

6. SEALS AND SUPPORTS

7. SHUT-OFF VALVES

8. LONGITUDINAL PIPELINES

9. APPROVAL OF PLANS

10. EXECUTION OF WORK

NOTES:

OVER 72" MUST BE APPROVED BY SCRRA

TABLE 1

0.281" ( �")

0.312" ( �")

0.344" ( �")

0.375" ( �")

0.406" ( �")

0.250" ( �")

0.438" ( �")

0.469" ( �")

0.500" ( �")

0.531" ( �")

0.562" ( �")

0.594" ( �")

0.625" ( �")

0.656" ( �")

0.688" ( �")

0.719" ( �")

0.750" ( �")

0.781" ( �")

0.812" ( �")

0.844" ( �")

0.875" ( �")

0.906" ( �")

0.938" ( �")

0.969" ( �")

1.000" (1")

b.

 

 

 

 

a.

STANDARDS AND SPECIFICATIONS:

CARRIER PIPES SHALL BE MANUFACTURED IN ACCORDANCE WITH THE FOLLOWING 

WITH SUFFICIENT SLACK SO THAT IT IS NOT IN TENSION. 

PRESSURE SHALL BE MECHANICAL OR WELDED TYPE. THE PIPE SHALL BE LAID 

AND CONSTRUCTION. JOINTS FOR CARRIER LINE PIPE OPERATING UNDER 

CONSTRUCTION AS APPROVED BY THE SCRRA DIRECTOR OF ENGINEERING 

CARRIER LINE PIPE AND JOINTS SHALL BE OF ACCEPTED MATERIAL AND 

f.

e.

d.

c.

b.

a.

G.

F.

E

D.

C.

B.

A.

d.

c.

b.

a.

n.

m.

l.

k.

j.

i.

h.

g.

f.

e.

d.

c.

b.

a.

ON SCRRA RIGHT-OF-WAY SHOULD BE AVOIDED.

CONSTRUCTION, NO ADDITIONAL VALVES SHALL BE REQUIRED. SHUT-OFF VALVES 

DISTANCES APPROVED BY SCRRA DIRECTOR OF ENGINEERING AND 

PROVIDED WITH AUTOMATIC CONTROL STATIONS AT LOCATIONS AND WITHIN 

TO BY SCRRA AND THE PIPELINE COMPANY. WHERE PIPELINES ARE 

EFFECTIVE DISTANCES EACH SIDE OF THE TRACK AS MUTUALLY AGREED 

ACCESSIBLE EMERGENCY SHUT-OFF VALVES SHALL BE INSTALLED WITHIN 

LESS THAN FOUR (4) FEET FROM THE GROUND SURFACE TO THE TOP OF THE PIPE.

APPROVED BY SCRRA DIRECTOR OF ENGINEERING AND CONSTRUCTION. PIPELINES SHALL BE BURIED NOT 

ANY BRIDGE, BUILDING OR STRUCTURE, THE CARRIER PIPE SHALL BE ENCASED OR OF SPECIAL DESIGN AS 

IF LOCATED WITHIN 25 FEET OF THE CENTERLINE OF ANY TRACK OR WHERE THERE IS DANGER OF DAMAGE TO 

ANY TRACKS OR OTHER IMPORTANT STRUCTURES AND AS CLOSE TO THE RAILROAD PROPERTY LINE AS POSSIBLE. 

PIPELINES LAID LONGITUDINALLY ON SCRRA RIGHT-OF-WAY SHALL BE LOCATED AS FAR AS PRACTICABLE FROM 

AND REQUIREMENTS ARE AVAILABLE ON SCRRA’S WEBSITE AT WWW.METROLINKTRAINS.COM.

PIPE IN RELATION TO ACTUAL PROFILE OF GROUND AND TRACKS. ADDITONAL INFORMATION ON APPROVAL PROCESSES 

SCRRA FACILITIES. PLANS SHOULD ALSO SHOW A CROSS SECTION (OR SECTIONS) FROM FIELD SURVEY, SHOWING 

LOCATION OF VALVES, SCRRA SURVEY STATION, RIGHT-OF-WAY LINES AND GENERAL LAYOUT OF TRACKS AND 

TO SCALE SHOWING THE RELATION OF THE PROPOSED PIPELINE TO SCRRA TRACKS, ANGLE OF CROSSING, 

INSTALLATION SHALL BE SUBMITTED TO SCRRA FOR APPROVAL PRIOR TO CONSTRUCTION. PLANS SHALL BE DRAWN 

SCRRA’S RIGHT-OF-WAY ENCROACHMENT APPLICATION, PLAN REVIEW FEES, AND PLANS FOR PROPOSED 

VICINITY OF THE WORK DURING THE PERIOD OF CONSTRUCTION.

THE TRACKS, SIGNALS, FIBER OPTIC CABLES, PIPELINES, OTHER PROPERTY AND TENANTS OR LICENSEES AT OR IN THE 

ENDANGER OR INTERFERE WITH SCRRA’S OPERATIONS, INCLUDING RELATION TO THE PROPER MANNER OF PROTECTING 

PERFORM THE CONSTRUCTION OR MAINTENANCE WORK IN SUCH A MANNER AND AT SUCH TIMES AS SHALL NOT 

AND DIRECTION OF SCRRA RIGHT-OF-WAY ENGINEER OR HIS/HER AUTHORIZED REPRESENTATIVE. THE INSTALLER SHALL 

OF WORK ON SCRRA RIGHTS-OF-WAY, INCLUDING THE SUPPORTING OF TRACKS, SHALL BE SUBJECT TO THE INSPECTION 

NO. 36) SHALL BE FULLY EXECUTED BEFORE ANY WORK WILL BE ALLOWED ON SCRRA RIGHT-OF-WAY. THE EXECUTION 

THE PIPELINE REAL ESTATE AGREEMENT AND SCRRA’S TEMPORARY RIGHT-OF-ENTRY AGREEMENT (SCRRA FORM 

SUCH SUPPORTS LONGITUDINALLY SHALL NOT BE GREATER THAN TEN FEET.

OR CASING PIPE ITSELF ARE TRANSMITTED TO CARRIER PIPE. THE SPACING OF 

DESIGNED AND CONSTRUCTED THAT NO LOADS FROM THE ROADBED, TRAFFIC 

INSULATORS AND CENTERING DEVICES FOR THE CARRIER PIPE SHALL BE SO 

OF FOREIGN MATERIAL, BUT ARE NOT TO BE TIGHTLY SEALED. ALL SUPPORTS, 

THE ENDS OF CASING ARE TO BE SUITABLY SEALED AGAINST THE ENTRANCE 

PIPELINE OF 12 FEET.  INSTALLATION SHALL BE BY THE DRY BORE METHOD ONLY.

SUBSTANCES SHALL HAVE A MINIMUM COVER FROM BASE OF RAIL TO TOP OF 

NOMINAL DIAMETER, OR FOR ANY NOMINAL DIAMETER PIPELINE CARRYING LIQUID 

HORIZONTAL DIRECTIONAL DRILLING FOR ALL PIPELINES EXCEEDING SIX INCHES 

A MINIMUM COVER OF SIX FEET FROM BASE OF RAIL TO TOP OF PIPELINE. 

SUBSTANCES AND HAVING A NOMINAL DIAMETER OF SIX INCHES OR LESS SHALL HAVE 

HORIZONTAL DIRECTIONAL DRILLING OF A PIPELINE NOT CARRYING LIQUID 

THE DEPTH OF THE CASING SHALL NOT BE LESS THAN AS SHOWN IN FIGURE 1. 

   OUTSIDE TRACK WHEN CASING IS OPEN AT BOTH ENDS. 

E.  A MINIMUM DISTANCE OF 45 FEET FROM EACH SIDE OF THE CENTERLINE OF 

   OUTSIDE TRACK WHEN CASING IS SEALED AT BOTH ENDS AND, 

D.  A MINIMUM DISTANCE OF 25 FEET FROM EACH SIDE OF THE CENTERLINE OF 

C.  TWO FEET BEYOND THE TOE OF SLOPE. 

B.  THREE FEET BEYOND THE DITCH LINE. 

A.  ACROSS THE ENTIRE WIDTH OF THE SCRRA RIGHT-OF-WAY. 

THE CASING SHALL BE EXTENDED AT THE LICENSEE’S EXPENSE. 

CENTERLINE OF TRACK. IF ADDITIONAL TRACKS ARE CONSTRUCTED IN THE FUTURE, 

EXTEND THE GREATER OF THE FOLLOWING DISTANCES, MEASURED AT RIGHT ANGLE TO 

CASING PIPE UNDER SCRRA TRACKS AND ACROSS SCRRA RIGHT-OF-WAY SHALL 

PROTECTED, EXCEPT FOR DIAMETERS UNDER 14 INCHES. 

CASING IS INSTALLED WITH A PROTECTIVE COATING AND IS CATHODICALLY 

INSTALLATION. THE WALL THICKNESS MAY BE DECREASED BY 0.063 INCH, IF THE 

PROVIDE A CASING WHICH IS ADEQUATE FOR THE LOADS THAT RESULT DURING 

ONLY AND IT IS THE RESPONSIBILITY OF THE LICENSEE AND/OR THE INSTALLER TO 

TABLE 1 INDICATES A MINIMUM THICKNESS BASED UPON SUPERIMPOSED LOADS 

OR ROADBED. 

SHALL BE ADEQUATE TO ALLOW FOR REMOVAL WITHOUT DISTURBING THE CASING PIPE 

PIPE SIX INCHES AND OVER IN DIAMETER.  IN ALL CASES THE SPACE PROVIDED 

THAN SIX INCHES IN DIAMETER; AND AT LEAST FOUR INCHES GREATER FOR CARRIER 

DIAMETER OF THE CARRIER PIPE, JOINTS OR COUPLINGS FOR CARRIER PIPE LESS 

PIPE SHALL BE AT LEAST TWO INCHES GREATER THAN THE LARGEST OUTSIDE 

YIELD STRENGTH OF AT LEAST 35,000 PSI. THE INSIDE DIAMETER OF THE CASING 

CAPABLE OF AREMA (COOPER E-80 LIVE LOAD) AND HAVE A SPECIFIED MINIMUM 

CASING PIPE AND JOINTS SHALL BE OF STEEL AND LEAK PROOF CONSTRUCTION, 

CL CL

AREMA MANUAL OF RAILWAY ENGINEERING CHAPTER 1, PART 5.

WITH THE SCRRA DESIGN CRITERIA MANUAL, CHAPTER 9, UTILITIES, AND THE 

TELECOMMUNICATION LINES. THESE STANDARDS SHALL BE USED IN CONJUNCTION 

SMALL DIAMETER PIPES USED TO INSTALL OR PROTECT FIBER OPTIC SYSTEMS AND 

PROPERTY. ADDITIONAL PIPELINES COVERED UNDER THESE STANDARDS INCLUDE 

ORPRESSURE, MIGHT CAUSE DAMAGE IF ESCAPING ON OR IN THE VICINITY OF SCRRA 

CARRYSTEAM, WATER OR ANY NON-FLAMMABLE SUBSTANCE WHICH FROM  ITS NATURE 

PIPELINES INCLUDED UNDER THESE SPECIFICATIONS ARE THOSE INSTALLED TO 

(MAINTAINED BY OWNER) LOCATED OVER THE PIPE.

ALL PIPELINES SHALL BE PROMINENTLY MARKED BY SIGNS OR MARKERS 

OTHER PERTINENT INFORMATION. 

DOCUMENTED WITH DESIGN DATA, CALCULATIONS, COST COMPARISONS AND 

INTENT OF THIS STANDARD. ALL REQUESTS FOR EXCEPTIONS SHALL BE FULLY 

AND WHERE ALTERNATE MEASURES CAN BE USED IN KEEPING WITH THE 

THAT EXTREME HARDSHIP AND/OR UNUSUAL CONDITIONS PROVIDE JUSTIFICATION 

REQUESTS FOR EXCEPTIONS WILL BE CONSIDERED ONLY WHERE IT IS SHOWN 

CONTAINED IN THIS STANDARD MUST BE AUTHORIZED BY SCRRA. 

EXCEPTION TO ANY DESIGN, CONSTRUCTION, LOCATION OR SPECIFICATIONS 

TRACKS AND AS DEEP AS THE BOTTOM OF THE BORE. 

NEAR THE END OF THE BALLAST SECTION (IF POSSIBLE) ON EACH SIDE OF THE 

TEN FEET. THE TEST BORING SHOULD BE MADE ON THE CENTERLINE OF THE PIPE 

DEPTH FROM TOP OF PIPE TO BASE OF RAIL BETWEEN FIVE FEET SIX INCHES AND 

PIPELINES WITH SIZES EQUAL OR GREATER THAN 48 INCHES IN DIAMETER AND A 

BE MADE, TO DETERMINE THE NATURE OF THE UNDERLYING MATERIAL FOR ALL 

TEST BORING OR OTHER SOIL INVESTIGATIONS, APPROVED BY SCRRA SHALL 

AND SHALL NOT BE PLACED WITHIN CULVERTS NOR UNDER RAILWAY BRIDGES. 

APPROXIMATELY RIGHT ANGLES BUT PREFERABLY AT NO LESS THAN 45 DEGREES 

PIPELINES SHALL BE LOCATED, WHERE PRACTICABLE, TO CROSS TRACKS AT 

E-80 RAILROAD LIVE LOADING WITH DIESEL IMPACT FACTOR AS PER AREMA. 

CASING PIPE AND NON-CASED PIPELINES SHALL BE DESIGNED TO CARRY COOPER’S 

BASIS FOR NON-PRESSURE PIPELINE. 

INDICATED IN FIGURE 1. EXCEPTION MAY BE GRANTED ON CASE BY CASE 

BE ENCASED IN A LARGER PIPE OR CONDUIT CALLED THE CASING PIPE AS 

PIPELINES UNDER SCRRA TRACKS AND ACROSS SCRRA RIGHTS-OF-WAY SHALL 

SEE AREMA CHAPTER 1, SECTION 5.2 FOR NON-FLAMMABLE GAS PIPE LINES.

HIGH DENSITY POLYETHYLENE (HDPE) SOLID WALL PIPE - ASTM D1248.

PVC PLASTIC PIPE - ASTM D1784, MINIMUM SCHEDULE 40 PIPE. 

VITRIFIED CLAY PIPE - ASTM C700. 

NEAREST TRACK. 

LONGITUDINAL PIPE LOCATED 45 FEET OR MORE FROM THE CENTERLINE OF THE 

MINIMUM OF CLASS III (3000 D) RCP IS ACCEPTABLE WITHOUT CASING FOR 

REINFORCED CONCRETE PIPE - ASTM C76,

DUCTILE IRON PIPE - ANSI A21.51/AWWA C151, CLASS 56. 

STEEL PIPE - ASTM OR API. 

NOT BE ALLOWED UNLESS OTHERWISE APPROVED BY SCRRA.

JACKING AND BORING OF PIPELINES WITH A NOMINAL DIAMETER GREATER THAN 72 INCHES SHALL

OF COVER FROM BASE OF RAIL TO TOP OF PIPELINE.  

WILL NOT BE ALLOWED WITH LESS THAN ONE AND ONE HALF TIMES THE PIPES NOMINAL DIAMETER

JACKING, BORING, OR TUNNELING PIPES EQUAL TO OR GREATER THAN 48 INCHES NOMINAL DIAMETER

NOT PERMITTED.

THE USE OF WATER JETTING TO FACILITATE CASING PLACEMENT AND SPOIL REMOVAL IS 

THE EXPANDER AND PULLING BACK THE ROD) IS NOT ACCEPTABLE. 

A CONE SHAPED EXPANDER TO THE END OF THE ROD, ATTACHING A CASING PIPE TO 

PIPE RAMMING METHOD (PUSHING A SOLID STEEL ROD UNDER THE ROADBED, ATTACHING 

VISCOUS SLURRY AND PULLING A PIPE WITH A REAMER) IS ACCEPTABLE. 

DESIRED VERTICAL AND HORIZONTAL ALIGNMENT USING A CUTTING HEAD WITH 

HORIZONTAL DIRECTIONAL DRILLING METHOD (BORING A SMALL DIAMETER PILOT HOLE ON A 

SANDY, LOOSE OR ROCKY SOILS ARE ANTICIPATED. 

BE CONSIDERED WHERE LESS THAN SIX FEET OF COVER EXISTS OR WHERE EXCESSIVELY 

TUNNELING SHIELD OR TUNNELING MACHINE) IS ACCEPTABLE. TUNNELING SHALL NOT 

TUNNELING METHOD (PLACING RINGS OF LINER PLATE WITHIN THE TAIL SECTION OF A 

COMPLETION OF JACKING OPERATION, THE INSTALLATION SHALL BE PRESSURE GROUTED. 

JACKING SHIELD AT THE HEAD OF THE PIPE) IS ACCEPTABLE. IMMEDIATELY AFTER 

AGAINST A BACKSTOP AND EXCAVATION PERFORMED BY HAND FROM WITHIN THE 

JACKING METHOD (PUSHING SECTIONS OF PIPE INTO POSITION WITH JACKS PLACED 

ROTATING WITHIN PIPE TO REMOVE SPOIL) IS ACCEPTABLE. 

THE BORE AND JACK METHOD (PUSHING PIPE INTO THE EARTH WITH A BORING AUGER 

FILLED BY GROUTING OR OTHER REMEDIAL MEASURES TAKEN AS APPROVED BY SCRRA. 

(INCLUDING COATING) BY MORE THAN APPROXIMATELY 1 INCH, THE SPACE SHALL BE 

BORED HOLE DIAMETER IS GREATER THAN THE OUTSIDE DIAMETER OF THE PIPE 

THE THICKNESS OF THE PROTECTIVE COATING. IF VOIDS SHOULD DEVELOP OR IF THE 

DIAMETER ESSENTIALLY THE SAME AS THE OUTSIDE DIAMETER OF THE PIPE PLUS 

THE BORING, TUNNELING OR JACKING INSTALLATION SHALL HAVE A BORED HOLE 

CENTERLINE OF THE NEAREST TRACK. 

24 HOUR BASIS WITHOUT STOPPAGE WHEN THE CASING IS 20 FEET FROM THE 

THE BORING, TUNNELING OR JACKING OPERATION SHALL BE PROGRESSED ON A 

"GREEN BOOK" SPECIFICATIONS AND REQUIREMENTS. 

THE METHOD OF CONSTRUCTION SHALL MEET ALL CURRENT AREMA AND 

IN ONE YEAR IF THERE IS ANY MOVEMENT AT LICENSEE AND/OR INSTALLER’S COST. 

IMMEDIATELY REPORTED TO SCRRA. SCRRA WILL SURFACE THE TRACK SEVERAL TIMES 

DETECT ANY TRACK MOVEMENT. MOVEMENTS OVER �" VERTICALLY SHALL BE 

OVER THE WORK MUST BE MONITORED AT INTERVALS PRESCRIBED BY SCRRA TO 

FOR ALL PIPELINES WITH SIZES EQUAL OR GREATER THAN 48 INCHES, RAIL ELEVATIONS 

TO TRACK. SHORING, IF REQUIRED, SHALL MEET SCRRA’S EXCAVATION SUPPORT GUIDELINES. 

25 FEET FROM THE CENTERLINE OF THE NEAREST TRACK, MEASURED AT RIGHT ANGLES 

THE FACES OF ALL PITS (JACKING AND RECEIVING) SHALL BE LOCATED A MINIMUM OF 

(EXCEPT FOR LONGITUDINAL OCCUPANCY). 

WITH AN EVEN BEARING THROUGHOUT ITS LENGTH, AND SHALL SLOPE TO ONE END 

INSTALLED AS TO PREVENT THE FORMATION OF A WATERWAY UNDER THE ROADBED, AND 

FROM THE CASING THROUGHOUT ITS LENGTH, EXCEPT AT ENDS. CASING SHALL BE 

CASING PIPE SHALL BE CONSTRUCTED AS TO PREVENT LEAKAGE OF ANY SUBSTANCE 

ES5001
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CASING REQUIREMENTS - FIGURE 1

1. SCOPE

NOTES:

2. GENERAL REQUIREMENTS

3. CARRIER PIPE

THE PIPE SHALL BE LAID WITH SUFFICIENT SLACK SO THAT IT IS NOT IN TENSION.

4. CASING PIPE

5. CONSTRUCTION

6. CATHODIC PROTECTION

7. INSPECTION AND TESTING

8. SEALS AND SUPPORTS

9. VENTS

10. SHUT-OFF VALVES

11. LONGITUDINAL PIPELINES

12. APPROVAL OF PLANS

13. EXECUTION OF WORK

a.

b.

14" & UNDER

16"

18"

20" & 22"

24"

26"

28"

30"

32"

34" & 36"

38"

40"

42"

44" & 46"

48"

50"

52"

54"

56" & 58"

60"

62"

64"

66" & 68"

70"

72"

(INCHES)

DIAMETER

NOMINAL

(INCHES)

THICKNESS

MIN. WALL

(INCHES)

DIAMETER

NOMINAL

(INCHES)

THICKNESS

MIN. WALL

(UNCOATED AND UNPROTECTED)
STEEL CASING

OVER 72" MUST BE APPROVED BY SCRRA

TABLE 1
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0.344" ( �")
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0.469" ( �")

0.500" ( �")

0.531" ( �")

0.562" ( �")

0.594" ( �")

0.625" ( �")

0.656" ( �")

0.688" ( �")

0.719" ( �")

0.750" ( �")

0.781" ( �")

0.812" ( �")

0.844" ( �")

0.875" ( �")

0.906" ( �")

0.938" ( �")

0.969" ( �")

1.000" (1")

f.

e.

d.

c.

b.

a.

DEFINED IN THE ABOVE CODES.

SPECIFIED MINIMUM YIELD STRENGTH (MULTIPLIED BY LONGITUDINAL JOINT FACTOR) OF THE PIPE AS

STRESSES FOR DESIGN FOR STEEL PIPE SHALL NOT EXCEED THE FOLLOWING PERCENTAGES OF THE

AMMONIA, AND ALCOHOLS, AND OTHER APPLICABLE ANSI CODES, EXCEPT THAT THE MAXIMUM ALLOWABLE

ANSI B 31.4 LIQUID TRANSPORTATION SYSTEMS FOR HYDROCARBONS, LIQUID PETROLEUM GAS, ANHYDROUS 

CARRIER LINE PIPE SHALL BE OF STEEL AND CONFORM TO THE REQUIREMENTS OF THE CURRENT

  UNDER SCRRA TRACKS AND ACROSS SCRRA RIGHTS-OF-WAY.

A. THE FOLLOWING PERCENTAGES APPLY TO HOOP STRESS IN STEEL PIPE WITHIN A CASING 

  ON SCRAA RIGHTS-OF-WAY.

B. THE FOLLOWING PERCENTAGES APPLY TO HOOP STRESS IN STEEL PIPE LAID LONGITUDINALLY 

d.

c.

b.

a.

n.

m.

l.

k.

j.

i.

h.

g.

f.

e.

d.

c.

b.

a.

PUBLISHED BY THE NATIONAL ASSOCIATION OF CORROSION ENGINEERS.

IN ACCORDANCE WITH THE RECOMMENDATION OF CURRENT REPORTS OF CORRELATING COMMITTEE OF CATHODIC PROTECTION, 

TO VERIFY THAT OTHER SCRRA STRUCTURES AND FACILITIES ARE ADEQUATELY PROTECTED FROM THE CATHODIC CURRENT 

WHERE CASING AND/OR CARRIER PIPE IS CATHODICALLY PROTECTED, SCRRA SHALL BE NOTIFIED AND A SUITABLE TEST MADE 

PIPE. THE SPACING OF SUCH SUPPORTS LONGITUDINALLY SHALL NOT BE GREATER THAN 10 FEET.

CONSTRUCTED THAT NO LOADS FROM THE ROADBED, TRAFFIC OR CASING PIPE ITSELF ARE TRANSMITTED TO THE CARRIER 

TIGHTLY SEALED. ALL SUPPORTS, INSULATORS OR CENTERING DEVICES FOR THE CARRIER PIPE SHALL BE SO DESIGNED AND 

THE ENDS OF CASING ARE TO BY SUITABLY SEALED AGAINST THE ENTRANCE OF FOREIGN MATERIAL, BUT ARE NOT TO BE 

VENT PIPES SHALL NOT BE CLOSER THAN 4 FEET (VERTICALLY) FROM ELECTRIC WIRES.

IN A MANNER THAT MEETS THE APPROVAL OF SCRRA RIGHT-OF-WAY ENGINEER OR HIS/HER DESIGNATED REPRESENTATIVE.

WATER SHALL BE EXTENDED ABOVE THE MINIMUM ELEVATION OF HIGH WATER AND SHALL BE SUPPORTED AND PROTECTED 

FITTED WITH DOWN-TURNED ELBOW PROPERLY SCREENED, OR A RELIEF VALVE. VENTS IN LOCATIONS SUBJECT TO HIGH 

VENT PIPE, OR PIPES, SHALL EXTEND NOT LESS THAN 4 FEET ABOVE GROUND SURFACE. TOP OF VENT PIPE SHALL BE 

AT RIGHT-OF-WAY LINES OR NOT LESS THAN 45 FEET (MEASURED AT RIGHT ANGLES) FROM CENTERLINE OF NEAREST TRACK. 

LESS THAN 2 INCHES IN DIAMETER, SHALL BE ATTACHED NEAR END OF CASING AND PROJECT THROUGH GROUND SURFACE 

CASING PIPE WHEN SEALED, SHALL BE PROPERLY VENTED. VENT PIPES SHALL BE SUFFICIENT DIAMETER, BUT IN NO CASE 

RIGHT-OF-WAY SHOULD BE AVOIDED.

ENGINEERING AND CONSTRUCTION, NO ADDITIONAL VALVES SHALL BE REQUIRED. SHUT-OFF VALVES ON SCRRA

AUTOMATIC CONTROL STATIONS AT LOCATIONS AND WITHIN DISTANCES APPROVED BY SCRRA DIRECTOR OF

TRACK AS MUTUALLY AGREED TO BY SCRRA AND THE PIPELINE COMPANY. WHERE PIPELINES ARE PROVIDED WITH

ACCESSIBLE EMERGENCY SHUT-OFF VALVES SHALL BE INSTALLED WITHIN EFFECTIVE DISTANCES EACH SIDE OF THE

WWW.METROLINKTRAINS.COM.

ON APPROVAL PROCESSES  AND REQUIREMENTS ARE AVAILABLE ON SCRRA’S WEBSITE AT

SHOWING PIPE IN RELATION TO ACTUAL PROFILE OF GROUND AND TRACKS. ADDITONAL INFORMATION

FACILITIES. PLANS SHOULD ALSO SHOW A CROSS SECTION (OR SECTIONS) FROM FIELD SURVEY,

SURVEY STATION, RIGHT-OF-WAY LINES AND GENERAL LAYOUT OF TRACKS AND SCRRA

PROPOSED PIPELINE TO SCRRA TRACKS, ANGLE OF CROSSING, LOCATION OF VALVES, SCRRA

CONSTRUCTION. PLANS SHALL BE DRAWN  TO SCALE SHOWING THE RELATION OF THE

PROPOSED INSTALLATION SHALL BE SUBMITTED TO SCRRA FOR APPROVAL PRIOR TO

SCRRA’S RIGHT-OF-WAY ENCROACHMENT APPLICATION, PLAN REVIEW FEES, AND PLANS FOR

CONSTRUCTION.

AND TENANTS OR LICENSEES AT OR IN THE VICINITY OF THE WORK DURING THE PERIOD OF

PROTECTING THE TRACKS, SIGNALS, FIBER OPTIC CABLES, PIPELINES, OTHER PROPERTY

INTERFERE WITH SCRRA’S OPERATIONS, INCLUDING RELATION TO THE PROPER MANNER OF

MAINTENANCE WORK IN SUCH A MANNER AND AT SUCH TIMES AS SHALL NOT ENDANGER OR

AUTHORIZED REPRESENTATIVE. THE INSTALLER SHALL PERFORM THE CONSTRUCTION OR

THE INSPECTION AND DIRECTION OF SCRRA RIGHT-OF-WAY ENGINEER OR HIS/HER

RIGHTS-OF-WAY, INCLUDING THE SUPPORTING OF TRACKS, SHALL BE SUBJECT TO

BE ALLOWED ON SCRRA RIGHT-OF-WAY. THE EXECUTION OF WORK ON SCRRA

AGREEMENT (SCRRA FORM NO. 36) SHALL BE FULLY EXECUTED BEFORE ANY WORK WILL

THE PIPELINE REAL ESTATE AGREEMENT AND SCRRA’S TEMPORARY RIGHT-OF-ENTRY

PART 5.

MANUAL, CHAPTER 9, UTILITIES, AND THE AREMA MANUAL OF RAILWAY ENGINEERING CHAPTER 1,

PRESSURE. THESE STANDARDS SHALL BE USED IN CONJUNCTION WITH THE SCRRA DESIGN CRITERIA 

FLAMMABLE PRODUCTS, HAZARDOUS PRODUCTS OR OTHER, HIGHLY VOLATILE SUBSTANCES UNDER 

PIPELINES INCLUDED UNDER THESE SPECIFICATIONS ARE THOSE INSTALLED TO CARRY LIQUID 

PRODUCTS, OR OTHER HIGHLY VOLATILE SUBSTANCES.

GAS LIQUIDS, LIQUIFIED PETROLEUM GAS, OTHER LIQUID PETROLEUM PRODUCTS, HAZARDOUS

FIFTY PERCENT FOR PIPELINES CARRYING CONDENSATE, NATURAL GASOLINE, NATURAL

SEVENTY-TWO PERCENT ON OIL PIPELINES 

HAZARDOUS PRODUCTS, OR OTHER HIGHLY VOLATILE SUBSTANCES.

GAS LIQUIDS, LIQUIFIED PETROLEUM GAS, OTHER LIQUID PETROLEUM PRODUCTS,

FORTY PERCENT FOR PIPELINES CARRYING CONDENSATE, NATURAL GASOLINE, NATURAL

SIXTY PERCENT ON OIL PIPELINES 

FACILITY WITHIN SCRRA RIGHTS-OF-WAY EXCEPT AS FOLLOWS:

ANSI CODES CURRENT AT TIME OF CONSTRUCTING THE PIPELINE, SHALL GOVERN THE INSPECTION AND TESTING OF THE 

THE PROOF TESTING OF THE STRENGTH OF THE CARRIER PIPE SHALL BE IN ACCORDANCE WITH ANSI  REQUIREMENTS.

SHALL BE INSPECTED FOR 100% OF THE CIRCUMFERENCE. 

ONE-HUNDRED PERCENT OF ALL FIELD WELDS SHALL BE INSPECTED BY RADIOGRAPHIC EXAMINATION, AND SUCH FIELD WELDS 

STREAMBED, OTHER UTILITY CROSSING AND AT LOCATIONS OF MAJOR CHANGE IN DIRECTION OF THE PIPE.

MUST BE MARKED BY A SIGN APPROVED BY SCRRA EVERY 500 FEET AND AT EVERY ROAD CROSSING, 

THAN 50 FEET FROM CENTERLINE OF TRACK, MINIMUM COVER SHALL BE AT LEAST FIVE (5) FEET. PIPELINE 

COVER OVER THE PIPELINE UP TO 50 FEET FROM THE CENTERLINE OF TRACK. WHERE PIPELINE IS LAID MORE 

THEY MUST NOT BE WITHIN 25 FEET OF ANY TRACK AND MUST HAVE MINIMUM OF SIX (6) FEET GROUND 

ANY TRACKS OR OTHER IMPORTANT STRUCTURES AND AS CLOSE TO THE SCRRA PROPERTY LINE AS POSSIBLE. 

PIPELINES LAID LONGITUDINALLY ON SCRRA RIGHT-OF-WAY SHALL BE LOCATED AS FAR AS PRACTICABLE FROM 

CL CLOF TRACK

LOCATED OVER THE PIPELINE.

ALL PIPELINES SHALL BE PROMINENTLY MARKED BY SIGNS OR MARKERS (MAINTAINED BY OWNER) 

CALCULATIONS, COST COMPARISONS AND OTHER PERTINENT INFORMATION. 

THIS STANDARD. ALL REQUESTS FOR EXCEPTIONS SHALL BE FULLY DOCUMENTED WITH DESIGN DATA, 

JUSTIFICATION AND WHERE ALTERNATE MEASURES CAN BE USED IN KEEPING WITH THE INTENT OF 

ONLY WHERE IT IS SHOWN THAT EXTREME HARDSHIP AND/OR UNUSUAL CONDITIONS PROVIDE 

STANDARD MUST BE AUTHORIZED BY SCRRA. REQUESTS FOR EXCEPTIONS WILL BE CONSIDERED 

EXCEPTION TO ANY DESIGN, CONSTRUCTION, LOCATION OR SPECIFICATION CONTAINED IN THIS 

DEEP AS THE BOTTOM OF THE BORE.

PIPE NEAR THE END OF THE BALLAST SECTION (IF POSSIBLE) ON EACH SIDE OF THE TRACKS AND AS 

FIVE FEET SIX INCHES AND TEN FEET. THE TEST BORING SHOULD BE MADE ON THE CENTERLINE OF THE 

GREATER THAN 48 INCHES IN DIAMETER AND A DEPTH FROM TOP OF PIPE TO BASE OF RAIL BETWEEN 

DETERMINE THE NATURE OF THE UNDERLYING MATERIAL FOR ALL PIPELINES WITH SIZES EQUAL OR 

TEST BORING OR OTHER SOIL INVESTIGATIONS, APPROVED BY SCRRA SHALL BE MADE, TO 

CULVERTS NOR UNDER RAILWAY BRIDGES. 

ANGLES BUT PREFERABLY AT NO LESS THAN 45 DEGREES AND SHALL NOT BE PLACED WITHIN 

PIPELINES SHALL BE LOCATED, WHERE PRACTICABLE, TO CROSS TRACKS AT APPROXIMATELY RIGHT 

LIVE LOADING WITH DIESEL IMPACT FACTOR AS PER AREMA. 

CASING PIPE AND NON-CASED PIPELINES SHALL BE DESIGNED TO CARRY COOPER’S E-80 RAILROAD

LARGER PIPE OR CONDUIT CALLED THE CASING PIPE AS INDICATED IN FIGURE 1. 

PIPELINES UNDER SCRRA TRACKS AND ACROSS SCRRA RIGHTS-OF-WAY SHALL BE ENCASED IN A 

C. SEE AREMA CHAPTER 1,  SECTION 5.2 FOR GAS PIPELINES.

BY THE DRY BORE METHOD ONLY.

HAVE A MINIMUM COVER FROM BASE OF RAIL TO TOP OF PIPELINE OF 25 FEET. INSTALLATION SHALL BE

DRILLING OF A PIPELINE CARRYING FLAMMABLE, HAZARDOUS, OR HIGHLY VOLATILE SUBSTANCES SHALL

THE DEPTH OF THE CASING SHALL NOT BE LESS THAN AS SHOWN IN FIGURE 1. HORIZONTAL DIRECTIONAL

  WHEN CASING IS OPEN AT BOTH ENDS. 

E. A MINIMUM DISTANCE OF 45 FEET FROM EACH SIDE OF THE CENTERLINE OF OUTSIDE TRACK 

  WHEN CASING IS SEALED AT BOTH ENDS, AND 

D. A MINIMUM DISTANCE OF 25 FEET FROM EACH SIDE OF THE CENTERLINE OF OUTSIDE TRACK 

C. TWO FEET BEYOND THE TOE OF SLOPE. 

B. THREE FEET BEYOND THE DITCH LINE. 

A. ACROSS THE ENTIRE WIDTH OF THE SCRRA RIGHT-OF-WAY. 

LICENSEE’S EXPENSE. 

ADDITIONAL TRACKS ARE CONSTRUCTED IN THE FUTURE, THE CASING SHALL BE EXTENDED AT THE 

GREATER OF THE FOLLOWING DISTANCES, MEASURED AT RIGHT ANGLE TO CENTERLINE OF TRACK. IF 

CASING PIPE UNDER SCRRA TRACKS AND ACROSS SCRRA RIGHT-OF-WAY SHALL EXTEND TO THE 

CATHODICALLY PROTECTED, EXCEPT FOR DIAMETERS UNDER 14 INCHES. 

DECREASED BY 0.063 INCH, IF THE CASING IS INSTALLED WITH A PROTECTIVE COATING AND IS 

ADEQUATE FOR THE LOADS THAT RESULT DURING INSTALLATION. THE WALL THICKNESS MAY BE 

THE RESPONSIBILITY OF THE LICENSEE AND/OR THE INSTALLER TO PROVIDE A CASING WHICH IS 

TABLE 1 INDICATES A MINIMUM THICKNESS BASED UPON SUPERIMPOSED LOADS ONLY AND IT IS 

ALLOW FOR REMOVAL WITHOUT DISTURBING THE CASING PIPE OR ROADBED.

PIPE SIX INCHES AND OVER IN DIAMETER.  IN ALL CASES THE SPACE PROVIDED SHALL BE ADEQUATE TO

CARRIER PIPE LESS THAN SIX INCHES IN DIAMETER; AND AT LEAST FOUR INCHES GREATER FOR CARRIER

GREATER THAN THE LARGEST OUTSIDE DIAMETER OF THE CARRIER PIPE, JOINTS OR COUPLINGS FOR

OF AT LEAST 35,000 PSI. THE INSIDE DIAMETER OF THE CASING PIPE SHALL BE AT LEAST TWO INCHES

WITHSTANDING AREMA (COOPER E80 LIVE LOAD) AND HAVE A SPECIFIED MINIMUM YIELD STRENGTH

CASING PIPE AND JOINTS SHALL BE OF STEEL AND OF LEAK PROOF CONSTRUCTION, CAPABLE OF 

OTHERWISE APPROVED BY SCRRA.

JACKING AND BORING OF PIPELINES WITH A NOMINAL DIAMETER GREATER THAN 72 INCHES SHALL NOT BE ALLOWED UNLESS

LESS THAN ONE AND ONE HALF TIMES THE PIPES NOMINAL DIAMETER OF COVER FROM BASE OF RAIL TO TOP OF PIPELINE.  

JACKING, BORING, OR TUNNELING PIPES EQUAL TO OR GREATER THAN 48 INCHES NOMINAL DIAMETER WILL NOT BE ALLOWED WITH

THE USE OF WATER JETTING TO FACILITATE CASING PLACEMENT AND SPOIL REMOVAL IS NOT PEMITTED. 

THE END OF THE ROD, ATTACHING A CASING PIPE TO THE EXPANDER AND PULLING BACK THE ROD) IS NOT ACCEPTABLE. 

PIPE RAMMING METHOD (PUSHING A SOLID STEEL ROD UNDER THE ROADBED, ATTACHING A CONE SHAPED EXPANDER TO 

ALIGNMENT USING A CUTTING HEAD WITH VISCOUS SLURRY AND PULLING A PIPE WITH A REAMER) IS ACCEPTABLE. 

HORIZONTAL DIRECTIONAL DRILLING METHOD (BORING A SMALL DIAMETER PILOT HOLE ON A DESIRED VERTICAL AND HORIZONTAL 

EXCESSIVELY SANDY, LOOSE OR ROCKY SOILS ARE ANTICIPATED. 

IS ACCEPTABLE. TUNNELING SHALL NOT BE CONSIDERED WHERE LESS THAN SIX FEET OF COVER EXISTS OR WHERE 

TUNNELING METHOD (PLACING RINGS OF LINER PLATE WITHIN THE TAIL SECTION OF A TUNNELING SHIELD OR TUNNELING MACHINE) 

ANTICIPATED. 

BE CONSIDERED WHERE LESS THAN SIX FEET OF COVER EXISTS OR WHERE EXCESSIVELY SANDY, LOOSE OR ROCKY SOILS ARE 

PERFORMED BY HAND FROM WITHIN THE JACKING SHIELD AT THE HEAD OF THE PIPE) IS ACCEPTABLE. TUNNELING SHALL NOT 

JACKING METHOD (PUSHING SECTIONS OF PIPE INTO POSITION WITH JACKS PLACED AGAINST A BACKSTOP AND EXCAVATION 

SPOIL) IS ACCEPTABLE. 

THE BORE AND JACK METHOD (PUSHING PIPE INTO THE EARTH WITH A BORING AUGER ROTATING WITHIN PIPE TO REMOVE 

SCRRA. 

APPROXIMATELY 1 INCH, THE SPACE SHALL BE FILLED BY GROUTING OR OTHER REMEDIAL MEASURES TAKEN AS APPROVED BY 

BORED HOLE DIAMETER IS GREATER THAN THE OUTSIDE DIAMETER OF THE PIPE (INCLUDING COATING) BY MORE THAN 

OUTSIDE DIAMETER OR THE PIPE PLUS THE THICKNESS OF THE PROTECTIVE COATING. IF VOIDS SHOULD DEVELOP OR IF THE 

THE BORING, TUNNELING OR JACKING INSTALLATIONS SHALL HAVE A BORED HOLE DIAMETER ESSENTIALLY THE SAME AS THE 

THE CASING IS 20 FEET FROM THE CENTERLINE OF THE NEAREST TRACK. 

THE BORING, TUNNELING OR JACKING OPERATION SHALL BE PROGRESSED ON A 24-HOUR BASIS WITHOUT STOPPAGE WHEN 

THE METHOD OF CONSTRUCTION SHALL MEET ALL CURRENT AREMA AND "GREEN BOOK" SPECIFICATIONS AND REQUIREMENTS. 

MOVEMENT AT LICENSEE AND/OR INSTALLERS’S COST. 

BE IMMEDIATELY REPORTED TO SCRRA. SCRRA WILL SURFACE THE TRACK SEVERAL TIMES IN ONE YEAR IF THERE IS ANY 

AT INTERVALS PRESCRIBED BY SCRRA TO DETECT ANY TRACK MOVEMENT. MOVEMENTS OVER �" VERTICALLY SHALL 

FOR ALL PIPELINES WITH SIZES EQUAL OR GREATER THAN 48 INCHES, RAIL ELEVATIONS OVER THE WORK MUST BE MONITORED 

GUIDELINES. 

THE NEAREST TRACK, MEASURED AT RIGHT ANGLES TO TRACK. SHORING, IF REQUIRED, SHALL MEET SCRRA’S EXCAVATION SUPPORT

THE FACES OF ALL PITS (JACKING AND RECEIVING) SHALL BE LOCATED A MINIMUM OF 25 FEET FROM THE CENTERLINE OF 

OCCUPANCY). 

ROADBED, AND WITH AN EVEN BEARING THROUGHOUT IT’S LENGTH, AND SHALL SLOPE TO ONE END (EXCEPT FOR LONGITUDINAL 

LENGTH, EXCEPT AT THE ENDS. CASING SHALL BE INSTALLED AS TO PREVENT THE FORMATION OF A WATERWAY UNDER THE 

CASING PIPE SHALL BE CONSTRUCTED AS TO PREVENT LEAKAGE OF ANY SUBSTANCE FROM THE CASING THROUGHOUT IT’S 
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ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED
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ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF
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TYP.

FINISH GRADE

MATERIAL SPECIFICATIONS:

FRONT VIEWSIDE VIEW

-

1

�"

TYP

-

1

SCALE: 3" = 1’-0"

DETAIL

NOTES:

�"

-

2

SCALE: 3" = 1’-0"

DETAIL

TOP & SIDES ONLY

-

2

-

1

-

2

SCALE:�" = 1’-0" SCALE:�" = 1’-0"

FENCE INSTALLATION. 

START / END POSTS, CORNER POSTS AND GATE POSTS REQUIRED PRIOR TO 

FINISH GRADE REQUIRED PRIOR TO FENCE INSTALLATION. LOCATION OF 

STRENGTH OF 2,500 PSI. 

ALL CONCRETE FOOTINGS SHALL HAVE A MINIMUM 28 DAY COMPRESSIVE 

ALL STEEL TUBING TO BE H.D. GALVANIZED PER ASTM A123. 

COLOR FOR FINISH TO BE BLACK. 

THE FINISH IS THEN TO BE BAKED IN A 450 DEG. OVEN FOR 20 MINUTES. 

APPLIED BY THE ELECTROSTATIC SPRAY PROCESS, TO A THICKNESS OF 2.5 MILS. 

ALL METAL IS THEN TO BE GIVEN A POLYESTER RESIN BASED POWDER COATING 

THAT CLEANS AND PREPARES THE GALVANIZED SURFACE FOR THE FINISH COAT. 

FINISH: ALL COMPONENTS TO BE GIVEN A 4-STAGE PRE-TREATMENT PROCESS 

SHALL BE 11 GAUGE. SPACE POSTS AT 10’-1" CENTER TO CENTER. 

ASTM A-500 HAVING A YIELD STRENGTH OF 50,000 PSI. WALL THICKNESS 

POSTS: 3 INCH SQUARE STEEL TUBULAR MEMBERS MANUFACTURED PER 

GAS METAL ARC METHOD. 

SHALL BE 14 GAUGE. ATTACH EACH RAIL TO POSTS BY WELDING WITH THE 

ASTM A-500, HAVING A YIELD STRENGTH OF 50,000 PSI. WALL THICKNESS 

RAILS: 2 INCH SQUARE STEEL TUBULAR MEMBERS MANUFACTURED PER 

ATTACH EACH PICKET TO RAILS BY WELDING WITH GAS METAL ARC METHOD. 

SHALL BE 16 GAUGE. SPACE PICKETS AT 5 INCHES CENTER TO CENTER. 

ASTM A-500 HAVING A YIELD STRENGTH OF 50,000 PSI. WALL THICKNESS 

PICKETS: 1 INCH. SQUARE STEEL TUBULAR MEMBERS MANUFACTERED PER 

FENCE SELECTION CRITERIA

WATER AWAY FROM TRACKS AND RAILROAD RIGHT-OF-WAY.

SIX-INCH OPENINGS AT REGULAR INTERVALS IN FENCES AND WALLS SHALL BE PROVIDED TO DRAIN

SCRRA SHALL BE FOLLOWED IN THE TRIMMING OF THE VINES.

REGULARLY SO THAT THEY WILL  NOT EXTEND OVER THE WALL. SAFETY MEASURES REQUIRED BY

IS GRANTED BY SCRRA. IF LANDSCAPE VINES ARE ALLOWED TO GROW, THEY WILL BE TRIMMED

LANDSCAPE VINES SHALL NOT BE ALLOWED TO GROW ON THE FENCE UNLESS WRITTEN APPROVAL

T3 AND T4).

PARKING LEASES. K-RAIL AND FENCE ANCHORS SHALL BE AS PER CALTRANS STANDARD PLANS

TEMPORARY RAILING (TYPE K) WITH WELDED WIRE MESH FENCING SHALL BE USED FOR ALL

RESPONSIBILITY.

REMOVAL OF GRAFFITI  ON BOTH SIDES OF THE WALL SHALL BE THE OWNER/ DEVELOPER’S

CONCRETE BLOCK WALLS SHALL BE USED FOR COMMERCIAL, AND RESIDENTIAL DEVELOPMENTS.

INTER-TRACK FENCING SHALL BE USED BETWEEN THE TRACKS AT ALL STATIONS.

AESTHETICS ARE A MAJOR CONCERN AND AS DIRECTED BY SCRRA.

TUBULAR STEEL FENCING WILL BE USED FOR PROPERTY LEASES AND STORAGE FACILITIES WHERE

WELDED WIRE MESH FENCING SHALL BE USED FOR ALL RIGHT-OF-WAY FENCES.

CHAIN LINK FENCING SHALL BE USED ONLY FOR MAINTENENACE OF EXISTING CHAIN LINK FENCES.

3.

 

2.

1.

D.

 

 

C.

 

 

 

B.

 

 

 

A.

8.

7.

6.

5.

4.

3.

2.

1.
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12" DIA.

2
’-

0
"

2
’-

6
"

6
’-

4
"

10’-0" MAX.

4’-0"

1
’-

4
"

SEE NOTES 6 AND 7

CONCRETE FOOTING

SEE NOTE 2

STIFFENING BEAM

(TYP.)

LINE POST

FENCE FABRIC

WELDED WIRE

SEE NOTE 4

DIAGONAL BRACE RAIL

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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TYP.

(10’-6" PANELS)

C POST C POST

FINISH GRADE

A
P

P
R

O
X
.

C POST
C

PO
ST

8.

7.

 

6.

 

5.

 

4.

 

3.

 

2.

 

 

1.

.8

7.

6.

5.

4.

3.

2.

1.

FENCE SELECTION CRITERIA

GATE FRAME, POSTS AND BRACE SHALL BE AS PER CHAIN LINK FENCE STANDARD. 

TO BE 12" DIA. X 3’-0" DEEP. ALL FOOTINGS TO BE CROWNED AT TOP FOR DRAINAGE. 

LINE POST FOOTINGS SHOWN ON THIS DRAWING, FOOTINGS AT GATE AND END POSTS 

28 DAYS. 

CONCRETE FOOTINGS TO HAVE A MINIMUM COMPRESSIVE STRENGTH OF 2500 PSI AT 

FOOT. TIES TO BE PLACED AT 16" O.C. AT ALL LINE POSTS AND DIAGONAL BRACING. 

TIE WIRE SHALL BE #9 GAUGE STEEL AND HOT-DIP GALVANIZED 1.2 OZ. PER SQUARE 

CORNER POSTS. 

DIAGONAL BRACING AT 500 FT. MAXIMUM SPACING AND AT ALL TERMINAL, GATE AND 

GALVANIZED PIPE PER ASTM A53 WITH A MINIMUM YIELD STRENGTH OF 35,000 PSI. 

POSTS, BRACE RAILS AND GATE FRAMES SHALL BE STANDARD WEIGHT SHEDULE 40 

DOWN FROM TOP OF WELDED WIRE MESH PANEL. 

TRIANGULAR SHAPED STIFFENING BEAM TO BE PLACED HORIZONTALLY APPROXIMATELY 12" 

HOT DIP GALVANIZED AFTER WELDING. 

2" X 6" RECTANGULAR PATTERN PER ASTM A123, CLASS C1, 1.2 OZ. PER SQUARE FOOT. 

WELDED WIRE FENCE FABRIC TO BE #6 GAUGE HARDENED STEEL WIRE WELDED INTO A 

WATER AWAY FROM TRACKS AND RAILROAD RIGHT-OF-WAY.

SIX-INCH OPENINGS AT REGULAR INTERVALS IN FENCES AND WALLS SHALL BE PROVIDED TO DRAIN

SCRRA SHALL BE FOLLOWED IN THE TRIMMING OF THE VINES.

REGULARLY SO THAT THEY WILL  NOT EXTEND OVER THE WALL. SAFETY MEASURES REQUIRED BY

IS GRANTED BY SCRRA. IF LANDSCAPE VINES ARE ALLOWED TO GROW, THEY WILL BE TRIMMED

LANDSCAPE VINES SHALL NOT BE ALLOWED TO GROW ON THE FENCE UNLESS WRITTEN APPROVAL

T3 AND T4).

PARKING LEASES. K-RAIL AND FENCE ANCHORS SHALL BE AS PER CALTRANS STANDARD PLANS

TEMPORARY RAILING (TYPE K) WITH WELDED WIRE MESH FENCING SHALL BE USED FOR ALL

RESPONSIBILITY.

REMOVAL OF GRAFFITI  ON BOTH SIDES OF THE WALL SHALL BE THE OWNER/ DEVELOPER’S

CONCRETE BLOCK WALLS SHALL BE USED FOR COMMERCIAL, AND RESIDENTIAL DEVELOPMENTS.

INTER-TRACK FENCING SHALL BE USED BETWEEN THE TRACKS AT ALL STATIONS.

AESTHETICS ARE A MAJOR CONCERN AND AS DIRECTED BY SCRRA.

TUBULAR STEEL FENCING WILL BE USED FOR PROPERTY LEASES AND STORAGE FACILITIES WHERE

WELDED WIRE MESH FENCING SHALL BE USED FOR ALL RIGHT-OF-WAY FENCES.

CHAIN LINK FENCING SHALL BE USED ONLY FOR MAINTENENACE OF EXISTING CHAIN LINK FENCES.
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LINE POST

8’-0" MAX.

10’-0" 10’-0"

3
’-

0
"

10’-0"

2
’-

6
"

2
’-

6
"

2
’-

0
"

WITH TRUSS RODS

HORIZONTAL BRACE

DIAGONAL BRACE OR

VERTICAL STAY

PCC

�" STEEL TRUSS RODS

HORIZONTAL BRACE WITH

UNLESS OTHERWISE DIRECTED BY SCRRA

FENCE CONSTRUCTION IS COMPLETED

BRACE TO BE REMOVED AFTER ALL OTHER

BRACE

TRUSS RODS

PCC

A DIAGONAL BRACE

MAY BE USED AS ALTERNATE TO

HORIZONTAL BRACE WITH ROD

LINE POST

PCC

MINIMUM OF 8"

OF POST WITH

CROSS SECTION

3 TIMES MAXIMUM

NOT LESS THAN

2
’-

6
"

TENSION WIRE

3’-0" FOR FABRIC 60" AND OVER

2’-6" FOR FABRIC LESS THAN 60" HIGH

END OF CORNER POST ASSEMBLY

2
"

GATE POST LATCH POST

GATE LENGTH AS SPECIFIED

6"

AND OVER

3’-0" FOR FABRIC 60"

THAN 60" HIGH

2’-6" FOR FABRIC LESS

BRACE

DIAGONAL

TENSION WIRE
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SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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GATE PANEL

A
T
 

G
A

T
E
 

P
O

S
T

C
L

R
.

10
’-
0"

10
’-
0"

TRACK

R.O.W. LIMITS

FENCE LOCATION

GATE POST 6’-0" AND LESS

2�" 4.95UP THRU 6’

4"

5"

6"

10.79

14.62

18.97

7.58UP THRU 6’

5"

6"

8"

14.62

18.97

28.55

GATE POST OVER 6’-0"

3"

LINE POSTS

"H"

1�" 1�" x 1�" 1�" x 1�"

2" 2�" x 2" 2" x 1�"

3�" x 3�"

END, LATCH & CORNER POSTS

ROLL FORMED

2"

2�" 3�" x 3�"

2" x 1�"

2�" x 2�"

1�"

"H"

1�" x 1�" 1�" x 1�"

ROLL FORMED

BRACES

1�" 1�" x 1�"

1�" x 1�"

1�" x 1�"1�" x 1�"OVER 6’-0"

6’-0" & LESS

TYPICAL MEMBER DIMENSIONING ( SEE NOTES)

NOTES:

FABRIC TYPES:

SCALE: NONE

FENCE SELECTION CRITERIA

HEIGHT

FENCE

8.

7.

6.

5.

4.

3.

2.

1.

WATER AWAY FROM TRACKS AND RAILROAD RIGHT-OF-WAY.

SIX-INCH OPENINGS AT REGULAR INTERVALS IN FENCES AND WALLS SHALL BE PROVIDED TO DRAIN

SCRRA SHALL BE FOLLOWED IN THE TRIMMING OF THE VINES.

REGULARLY SO THAT THEY WILL  NOT EXTEND OVER THE WALL. SAFETY MEASURES REQUIRED BY

IS GRANTED BY SCRRA. IF LANDSCAPE VINES ARE ALLOWED TO GROW, THEY WILL BE TRIMMED

LANDSCAPE VINES SHALL NOT BE ALLOWED TO GROW ON THE FENCE UNLESS WRITTEN APPROVAL

T3 AND T4).

PARKING LEASES. K-RAIL AND FENCE ANCHORS SHALL BE AS PER CALTRANS STANDARD PLANS

TEMPORARY RAILING (TYPE K) WITH WELDED WIRE MESH FENCING SHALL BE USED FOR ALL

RESPONSIBILITY.

REMOVAL OF GRAFFITI  ON BOTH SIDES OF THE WALL SHALL BE THE OWNER/ DEVELOPER’S

CONCRETE BLOCK WALLS SHALL BE USED FOR COMMERCIAL, AND RESIDENTIAL DEVELOPMENTS.

INTER-TRACK FENCING SHALL BE USED BETWEEN THE TRACKS AT ALL STATIONS.

AESTHETICS ARE A MAJOR CONCERN AND AS DIRECTED BY SCRRA.

TUBULAR STEEL FENCING WILL BE USED FOR PROPERTY LEASES AND STORAGE FACILITIES WHERE

WELDED WIRE MESH FENCING SHALL BE USED FOR ALL RIGHT-OF-WAY FENCES.

CHAIN LINK FENCING SHALL BE USED ONLY FOR MAINTENENACE OF EXISTING CHAIN LINK FENCES.

THRU 12’
OVER 6’

TO 18’
OVER 12’

24’ MAX.
OVER 18’ TO

THRU 12’
OVER 6’

TO 18’
OVER 12’

24’ MAX.
OVER 18’ TO

(SEE NOTE BELOW)

DETAIL PLANS

OR SHOWN ON

OR AS SPECIFIED

WIDTHS
GATE

I.D.
NOMINAL

PER FT.
WEIGHT

WIDTHS
GATE

I.D.
NOMINAL

PER FT.
WEIGHT

APPROVAL OF SCRRA.

MINIMUMS. LARGER SIZES MAY BE USED ON

ABOVE POST DIMENSIONS AND WEIGHTS ARE

I.D.

ROUND

FORMED

ROLL

I.D.

ROUND

I.D.

ROUND TYPE CL-6 = 72" FABRIC.

TYPE CL-4 = 48" FABRIC.

STRETCHED BY THE EQUIPMENT.

BE OMITTED WHEN THE FABRIC IS

THIS BRACING AND TRUSSING MAY

IN BOTH DIRECTIONS EXCEPT THAT

INTERVALS BRACED AND TRUSSED

LINE POSTS AT 10’-0" MAXIMUM

TYP

MAX. EMBEDMENT

FENCE FABRIC SHALL BE WOVEN INTO 1" MESH.

LESS THAN 275KG OF CEMENT PER CUBIC METER. 

PRODUCED FROM COMMERCIAL QUALITY AGGREGATES AND CEMENT AND SHALL CONTAIN NOT

PORTLAND CEMENT CONCRETE FOR METAL POST FOOTINGS AND FOR DEADMEN SHALL BE

THE DETAILS SHOWN ON THIS DRAWING AND CROWNED AT THE TOP TO SHED WATER. 

FENCE POSTS SHALL BE SET IN CONCRETE FOOTINGS INTO SUITABLE SOIL CONFORMING TO

PROVISIONS SECTION 80, RIGHT OF WAY AND TRAFFIC CONTROL FACILITIES - FENCING. 

FOR ADDITIONAL INFORMATION REFER TO CAL TRANS STANDARD SPECIFICATIONS GENERAL

DETERMINED BY FIELD CONDITIONS. 

WIRE GAGE TO BE 11 GA. FOR FENCES 6’-0" AND LESS AND 9 GA. FOR FENCES  OVER 6’-0" AS

DIMENSIONS SHOWN ARE NOMINAL. 

OPTIONS EXERCISED SHALL BE UNIFORM ON ANY ONE PROJECT. 

OF THE SPECIFICATIONS MAY BE USED ON APPROVAL OF SCRRA. 

OTHER SECTIONS WHICH COMPLY WITH THE STRENGTH REQUIREMENTS AND OTHER PROVISIONS

AND OTHER PROVISIONS OF THE SPECIFICATIONS. 

SECTIONS SHOWN IN THE TABLES MUST ALSO COMPLY WITH THE STRENGTH  REQUIREMENTS

WITH THE SPECIFICATIONS. 

THE TABLE BELOW SHOWS EXAMPLE OF POST AND BRACE SECTIONS WHICH MAY COMPLY

10.

 9.

 8.

 

7.

6.

5.

 4.

 

3.

 

2.

 

1.

C
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3
"

1’-0"

(5.563" O.D. - 5.047 I.D.)

5" STANDARD WEIGHT TUBE

6
"

6
"

4
’-

0
"

3
’-

6
"

0.75L
7
’-

6
"

LENGTH = 12’-0" (MIN.) 18’-0" (MAX.)

1
’-

0
"

TUBE

CONCRETE FILL

WELDED TO TUBING

2" DIA. RINGS

STEEL CAP

WELDED

CONCRETE FILL

2
’-

6
"

1
"

3
’-

6
"

3
’-

0
"

(12’-0" MIN. - 18’-0" MAX.)

9’-6"

AWAY FROM TRACKS

ACCESS GATE TO SWING

BOLLARD (SEE DETAIL)

STOP POST / REMOVEABLE

SWING

6
"

1
’-

6
"

9
"

4
"

5"

LOCKING POST/BOLLARD
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SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011

UserName=> carlosa Date Plotted: 2:22:24 PM11/15/2011 Plot Driver=> s:\Plot Drivers\pdf.plt FileName=> S:\V8EngStds\5000\ES5107-01_revA.dgn

ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

3

3

5

5

7 2

1

4

3

4

4

1

2

UPPER HINGE RING

HINGE POST

LOWER HINGE RING

HINGE RETAINER RING

�"

�"

�"

�"

�"

�"

�"

�"

DETAIL "1"

1

-

-
2

TUBULAR STEEL GATE

DETAIL "2"

SCALE: �" = 1’-0"

SCALE:  1" = 1’-0"

SCALE:  3" = 1’-0"

1

2

3

4

5

NOTES:

SCALE: �" = 1’-0"

6

9

C TRACK

(N.T.S.)

-

A

-

A
SCALE:  3" = 1’-0"

C TRACK

VIEW

LEGEND:

3

-

9’-6"

C POST C POST

TYPICAL GATE LOCATION PLAN

FINISHED GRADE

DRAINING MATERIAL

GRANULAR, FREE

WELD

SEAL

(4.5" O.D. - 4.026" I.D.)

4" STANDARD WEIGHT TUBE

CONCRETE FILL

6" MIN. 2500 PSI

�

6" x 6" x �" PLATE

SCALE:  1" = 1’-0"

REMOVEABLE BOLLARD DETAIL

LUGS W/CAPS

STEEL PIPE LIFTING

(4) 1" DIA. X 4" LONG

6" x 6" x �" PLATE

 �" I.D. 6" LONG

PIPE DRAIN

LOCKING POST/BOLLARD

6

7

8

9

10
6" MINIMUM 2500 PSI CONCRETE BACKFILL

 

(OUTSIDE DIA. - 6.625", INSIDE DIA. - 5.761")

6" EXTRA STRENGTH TUBE

 

(OUTSIDE DIA. - 5.563", INSIDE DIA. - 5.047")

5" STANDARD WEIGHT TUBE

 

(OUTSIDE DIA. - 4.5" - INSIDE DIA. - 4.026")

4" STANDARD WEIGHT TUBE

 

(OUTSIDE DIA. - 2.375" - INSIDE DIA. - 2.067")

2" STANDARD WEIGHT TUBE

LEGEND: (CONT.)
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R.O.W. SECURITY ACCESS GATE DETAILS

A. CARLOS

ACA

10.

9.

8.

7.

6.

5.

4.

3.

2.

1.

SECURITY GATE IS LESS THAN 12 FEET IN LENGTH.

WILL BLOCK SIGNAL EQUIPMENT FOR MAINTENANCE PURPOSES AND IF THE

THE REMOVEABLE BOLLARD WILL BE USED IF THE LOCATION OF THE BOLLARD

RING.

FLUSH TO HINGE POST SO AS NOT TO IMPEDE ROTATION OF LOWER HINGE

WILL BE WELDED TO HINGE POST THEN CUT AND GRIND THREADED END

STOP BOLT WILL BE 1" IN DIAMETER BY 7" LONG. BOTH ENDS OF THE BOLT

OF THE INSTALLATION.

IS NEEDED TO DRAIN THE SECURED AREA, IT WILL BE CARRIED OUT AS PART

BOLLARDS OF NOT MORE THAN 66 INCHES. LOCAL GRADING OR OTHER WORK

DRAINAGE OR UNDERGROUND UTILITIES AND STILL MAINTAIN A GAP BETWEEN

ALONG THE TRACK, THE "OVERHANGING" BOLLARD WILL BE USED TO SPAN

INSTALLATION OF ELEMENTS MUST NOT BLOCK DRAINAGE FROM TRACK OR

(909) 859-4112 TO MARK SIGNAL AND COMMUNICATION CABLES AND CONDUITS.

NECESSARY TO CALL SCRRA SIGNAL DEPARTMENT AT (909) 859-4105 OR

STRUCTURE. SCRRA IS NOT A MEMBER OF DIGALERT, IT IS, THEREFORE,

CLOSE TO ANY UNDERGROUND PIPELINE, CONDUIT, DUCT, WIRE, OR OTHER

COMPANIES WILL BE NOTIFIED PRIOR TO PERFORMING ANY EXCAVATION

ALERT (DIGALERT) AT (800) 227-2600], RAILWAY COMPANIES, AND UTILITY

APPROPRIATE REGIONAL NOTIFICATION CENTER [UNDERGROUND SERVICE

GLOSS ENAMEL (RUST PREVENT ENAMEL GLOSS), OR APPROVED EQUAL.

WITH ONE PRIMER COAT AND ONE FINISH COAT OF WATER BORNE ACRYLIC

SECURITY GATE AND POSTS WILL BE SPRAY PAINTED "SAFETY YELLOW"

PEDESTRIAN OR SIDEWALK TRAFFIC.

LOCATION WILL BE UNIFORM. BOLLARDS AND K-RAIL WILL NOT IMPEAD

BOLLARDS WILL BE SPACED 48" TO 66" ON CENTER AND EACH RUN OR

ANY EXCAVATION.

OF UNDERGROUND UTILITIES MUST BE CLEARLY ESTABLISHED PRIOR TO

CONFLICT WITH SCRRA SIGNAL OR OTHER UNDERGROUND UTILITIES. LOCATIONS

INSTALLATION OF BOLLARDS OR GATE POSTS MAY BE ADJUSTED TO AVOID

CLOSED OFF WITH BOLLARDS, K-RAIL, OR OTHER BARRIERS.

AS APPROVED BY SCRRA. THE TRACK SIDE OF THE PARKING AREA IS TO BE

ACCOUNT FOR OBSTRUCTIONS, PEDESTRIAN FACILITIES AND SIGNAL HOUSE

CLOSE LOCKED GATES. THIS DISTANCE SHALL BE ADJUSTED IN THE FIELD TO

TO ALLOW AUTHORIZED VEHICLES TO STOP CLEAR OF TRAFFIC TO OPEN/

SECURITY GATES WILL BE PLACED AT LEAST 25 FEET FROM THE ROADWAY

CONTROL TO FIT CONDITIONS.

AUTHORIZED PERSONS MAY RECOMMEND OTHER ELEMENTS OF VEHICLE

ONE IN EACH QUADRANT THAT CAN BE USED TO DENY ACCESS. SCRRA

SECURITY GATE TYPICAL LAYOUT PLAN ILLUSTRATES FOUR SITUATIONS,

WITHIN 12 FEET OF THE CENTERLINE OF TRACK, NO BARRIER IS REQUIRED.

ARE ALL ACCEPTABLE DETERRENTS. IF FENCE, WALL OR BUILDING IS

ABUTMENTS OR PERMANENT LANDSCAPING MORE THAN THREE FEET TALL

FENCES, SIGNS WITH POSTS (AT LEAST SIX INCHES IN WIDTH), MONUMENTS,

NEW CONSRUCTION. BUILDINGS, WALLS, DITCHES, UTILITY POLES,

INTO THE LAYOUT TO OBTAIN EEFECTIVE DETERRENCE WITH MINIMUM OF

EXISTING ELEMENTS OF RIGHT-OF-WAY SECURITY WILL BE INTEGRATED

S & G OR EQUAL ENVIRONMENTAL PADLOCK

APPROXIMATELY 2 FT. LONG CHAIN

GRADE 70 HIGH TENSILE STEEL �"

 

STOP BOLT

 

"KEEP GATE LOCKED". (BOTH SIDES)

WARNING SIGN TO READ;

MODIFIED TYPE "OM1-3" (AS PER MUTCD)

(BOTH SIDES)

ENGINEERING STANDARD ES5214.

NO TRESPASSING SIGN PER METROLINK

11/15/11 REVISED LEGEND ITEM 6. NDP



12
0
°

3
"

HINGE RING

NOTCHED LOWER

HINGE POST

SEE NOTE A, THIS SHEET

1" DIA. STOP BOLT

STOP BOLT

GATE

EXISTING CROSSING

9
"

4
"

3
"

4
"

9
"

EXISTING LANDSCAPE

HOUSE
SIGNAL CONTROL

(TYP.)

PEDESTRIAN GATE

S
E

E
 

N
O

T
E
 
1

9
’-

6
"

SEE NOTE 2

FENCE OR WALL

NEW / EXISTING

SEE NOTE 29
’-

6
"

BOLLARD (TYP.)

NEW FENCE (TYP.)

GATE (TYP.)
SECURITY ACCESS

9
’-

6
"

SEE NOTE 2

1
�

"

NEW K-RAIL

SIDEWALK
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4 1/2" ALIGN

8’-0"

2’-9 3/8" 3"

LOGO COLOR: WHITE

3"

3" CAP HT

BACKGROUND 1 COLOR: TEAL

STRIPE 1 COLOR: LIGHT BLUE

BACKGROUND 2 COLOR: WHITE

ATTACHMENT AS REQUIRED

NOTES:

STRIPE 2 COLOR: SEA GREEN

COPY COLOR: BLACK

CONSTRUCTION SIGN DETAIL

5.

4.

3.

2.

1.

CONTRACTOR TO DETERMINE BEST SIGN MOUNTING APPLICATION PER SITE CONDITION.

LETTER STYLE SHALL BE AKZIDENZ GROTESK PER SCRRA STANDARD ES3301-02.

METROLINK LOGO TO BE PROVIDED BY METROLINK.  COLORS PER SIGNAGE STANDARDS.

SIGN PANEL TO BE PAINTED DURAPLY OR MEDEX W/ SMOOTH-FINISHED EDGES & SEAMS.

LOCAL CODES & WIND LOAD FACTORS.  FIELD VERIFY SITE CONDITIONS PRIOR TO FABRICATION.

SIGN CONTRACTOR SHALL ENGINEER FABRICATION & INSTALLATION OF SIGN STRUCTURE TO SATISFY ALL

1 1/2"

2" CAP HT

2" CAP HT

5201

1" = 1’-0"

1 OF 1

ES5201

-IDENTIFICATION SIGNS

CONSTRUCTION PROJECT FEDERAL FUNDING
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STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED
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SIGN

2�" SQUARE ANCHOR

ANCHOR (TYP)

IN POST AND

�" DIA HOLES

WITH NUT & WASHERS

3�" LONG BOLT

WITH NUT & WASHERS

3�" LONG BOLT

2�" SQUARE POST

SIGN (TYP)

IN POST AND

�" DIA HOLES

WITH NUT & WASHERS

3�" LONG BOLT

2�" SQUARE ANCHOR

SIGN

GROUND LINE

2�" SQUARE ANCHOR

2" SQUARE POST

2" SQUARE POST

WITH NUT & WASHERS

3" LONG BOLT

ANCHOR (TYP)

IN POST AND

�" DIA HOLES

SIGN (TYP)

IN POST AND

�" DIA HOLES

SIGN (DIMENSIONS VARY)

MATERIAL SPECIFICATIONS:

A A

B B

B B

THRU SIGN AND POST

SECTION B-B

THRU POST AND ANCHOR

SECTION A-A

C C

D D

D D

THRU SIGN AND POST

SECTION D-D

THRU POST AND ANCHOR

SECTION C-C

  DAMAGING UNDERGROUND UTILITIES WHEN SETTING ANCHOR.

  INDIVIDUAL SIGN STANDARD.  INSTALLER SHALL AVOID

  NEAREST RAIL UNLESS OTHERWISE SPECIFIED ON

  PREPENDICULAR TO CL OF TRACK,  FROM FIELD SIDE OF

LOCATION:  CL OF POST SHALL BE 9 TO 15 FT, MEASURED

  WASHERS:  FLAT. �" I.D., �" O.D.

  NUTS:  TAMPER RESISTANT.  ALCOA OR EQUAL.

  LENGTH:  3" OR 3�".

  BOLTS: �" DIAMETER CARRIAGE BOLTS, 2024-T4 ALLOY.

HARDWARE:  GALVANIZED ALUMINUM.  VANDAL RESISTANT.

  2�" TUBE @ 3.14 LB/FT.

  IN ACCORDANCE WITH ASTM A-386.

  WITH�" DIA. MOUNTING HOLES 1" O.C.  ALL GALVANIZED

  12 GAGE (.105" THICK) SQUARE STEEL TUBE (ASTM A-36)

ANCHORS:

  2�" TUBE @ 2.77 LB/FT.

  2" TUBE @ 2.42 LB/FT.

  IN ACCORDANCE WITH ASTM A-386.

  WITH �" DIA. MOUNTING HOLES 1" O.C.  ALL GALVANIZED

  12 GAGE (.105" THICK)  SQUARE STEEL TUBE (ASTM A-36)

POSTS:

SIGNS:  AS INDICATED ON INDIVIDUAL SIGN STANDARD.

ES5210
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DETAILS FOR INSTALLING SIGNS AT GRADE
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WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE
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BOTH SIDES OF PANEL
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4

REQUIRED

NUMBER
ITEM

BILL OF MATERIAL

MATERIAL SPECIFICATIONS

LOCATION PLAN

MILE POST STATION

OF POST SHALL BE SET AT EXACT

X83

INSTALLATION NOTES

1 CHARACTER SIGN

OF NEAREST TIE

ELEVATION OF TOP

MILE POST

CL

N
E

A
R

E
S

T
 

R
A
I
L

F
I
E

L
D
 

S
I
D

E
 

O
F

CL

"ARIAL BOLD" PER SCRRA ES1212, SIZE AS INDICATED.

TEXT STYLE: 

PER SCRRA ES5210. 

POST, ANCHOR AND HARDWARE:

GRADE PRESSURE SENSITIVE CLEAR MYLAR, 3M-1150 OR EQUAL. 

SHEETING. SILK SCREEN LEGEND WITH BLACK INK.  FINISH WITH EXTERIOR 

ENGINEERING GRADE, PRESSURE SENSITIVE, RETRO-REFLECTIVE WHITE VINYL 

PAINT ALL SIDES WITH LINEAR POLYURATHANE.  COLOR FACE OF PANEL WITH 

�" THICK MILL FINISH ALUMINUM PANEL, ALCOA 6016-T6 OR EQUAL. 

SIGNS: 

VERTICAL 3 CHARACTER SIGN VERTICAL 2 CHARACTER SIGN

HORIZONTAL 3 CHARACTER SIGN HORIZONTAL 2 CHARACTER SIGN

5
6
I

7
2

USED ONLY WHERE HORIZONTAL CLEARANCE IS RESTRICTED.

HORIZONTAL SIGNS ARE PREFERRED.  VERTICAL SIGNS SHALL BE6.

AT THE END OF THE FEATURE NEAREST THE EXACT MILE POST STATION.

IMPRACTICAL TO LOCATE A SIGN, THE MILE POST SHALL INSTEAD BE SET

BRIDGE, GRADE CROSSING OR OTHER FEATURE WHERE IT WOULD BE

WHEN THE EXACT MILE POST STATION FALLS WITHIN THE LIMITS OF A5.

THE NEWER LINE. 

THE LETTER "X" NEED NOT PRECEDE THE MILE POST NUMBERS ON

THE TWO LINES IS NOT SUFFICIENT TO WARRANT SUCH DESIGNATION,

LINE. AT THE OPTION OF SCRRA, WHERE THE DISTANCE SEPARATING

LETTER "X" SHALL PRECEDE THE MILE POST NUMBERS ON THE NEWER

IN MULTIPLE TRACK TERRITORY WHERE SPREAD TRACKS EXIST, THE4.

ON THE FIELD SIDE OF THE TRACK FARTHEST TO THE RIGHT.

MILE POSTS.  IN MULTIPLE TRACK TERRITORY MILE POSTS SHALL BE SET

SIDE OF THE TRACK AS ONE FACES IN THE DIRECTION OF INCREASING

IN SINGLE TRACK TERRITORY, MILE POSTS SHALL BE SET ON RIGHT HAND3.

EXCEPTIONS SHALL REQUIRE THE APPROVAL OF SCRRA.

THE POST SHALL BE SET PER THE LOCATION PLAN ON THIS SHEET.2.

AT RIGHT ANGLES TO THE TRACK AT EACH LOCATION. 

BACKGROUND AND BLACK PLASTIC NUMERALS SHALL BE MOUNTED

DOUBLE-FACED ALUMINUM PANEL WITH WHITE REFLECTIVE SHEETING

TO ALLOW MILE POSTS TO BE READ FROM BOTH DIRECTIONS, ONE1.

MILE POST

ANCHORED PER SCRRA ES5210

ANCHOR PER SCRRA ES5210

3" LONG BOLT WITH NUT AND WASHERS PER SCRRA ES5210

2" x 2" SQUARE POST (LENGTH VARIES WITH TERRAIN)

ALUMINUM PANEL (AREA VARIES WITH NO. OF REQ. CHARACTERS)

1

2

1

1

ES5211
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9’-0" MIN

SPECIFICATIONS)

(SEE MATERIAL

BOTH SIDES OF PANEL

BANDS SCREENED TO

TO  OF TRACK

PERPENDICULAR

1
�

"

(TYP)

BOLT HOLES

OF �" DIA.

2"2"

MATERIAL SPECIFICATIONS

REQUIRED

NUMBER
ITEM

BILL OF MATERIAL

2" SQUARE POST

QUARTER MILE INCREMENT MARKER

OF NEAREST TIE

ELEVATION OF TOP

QUARTER MILE INCREMENT MARKER

INCREMENT STATION

OF POST SHALL BE SET AT EXACT

LOCATION PLAN

THREE-QUARTER MILE INCREMENT SIGN

ONE-QUARTER MILE INCREMENT SIGN

HALF-MILE INCREMENT SIGN

INSTALLATION NOTES

NONE.

TEXT STYLE: 

 

PER SCRRA ES5210. 

POST, ANCHOR AND HARDWARE:

 

OR EQUAL. 

WITH EXTERIOR GRADE PRESSURE SENSITIVE CLEAR MYLAR, 3M-1150

WHITE VINYL SHEETING. SILK SCREEN BANDS WITH BLACK INK. FINISH

WITH  ENGINEERING GRADE, PRESSURE SENSITIVE , RETRO-REFLECTIVE

PAINT ALL SIDES WITH LINEAR POLYURATHANE. COLOR FACE OF PANEL

�" THICK MILL FINISH ALUMINUM PANEL, ALCOA 6016-T6 OR EQUAL. 

SIGNS: 

INCREMENT STATION.

INSTEAD BE SET AT THE END OF THE FEATURE NEAREST THE EXACT

IT WOULD BE IMPRACTICAL TO LOCATE A SIGN, THE MARKER SHALL

THE LIMITS OF A BRIDGE, GRADE CROSSING OR OTHER FEATURE WHERE

WHEN THE EXACT QUARTER MILE INCREMENT STATION FALLS WITHIN5.

RIGHT.

SHALL BE SET ON THE FIELD SIDE OF THE TRACK FARTHEST TO THE

INCREASING MILE POSTS.  IN MULTIPLE TRACK TERRITORY MARKERS

HAND SIDE OF THE TRACK AS ONE FACES IN THE DIRECTION OF

IN SINGLE TRACK TERRITORY, MILE POSTS SHALL BE SET ON RIGHT4.

EXCEPTIONS SHALL REQUIRE THE APPROVAL OF SCRRA.

THE POST SHALL BE SET PER THE LOCATION PLAN ON THIS SHEET.3.

RIGHT ANGLES TO THE TRACK AT EACH LOCATION.

BACKGROUND AND BLACK PLASTIC BANDS SHALL BE MOUNTED AT

DOUBLE-FACED ALUMINUM PANEL WITH WHITE REFLECTIVE SHEETING

TO ALLOW SIGNS TO BE READ FROM BOTH DIRECTIONS, ONE2.

BAND REPRESENTS A QUARTER MILE INTERVAL.

AND OTHER ITEMS DESCRIBED IN TERMS OF MILEPOST LOCATION.  EACH

AND DETERMINE TRACK BULLETIN LIMITS, TIMETABLE INSTRUCTIONS,

ACCURATELY DETERMINE MILEPOST LOCATIONS BETWEEN WHOLE MILES

QUARTER MILE INCREMENT SIGNS ALLOW TRAIN CREWS AND OTHERS TO1.

ANCHORED PER SCRRA ES5210
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ANCHOR PER SCRRA ES5210

3" LONG BOLT WITH NUT AND WASHERS PER SCRRA ES5210

2" x 2" SQUARE POST (LENGTH VARIES WITH TERRAIN)

0.44 SQ. FT. ALUMINUM PANEL

1

2

1

1

CL

CLBOLT HOLES (TYP)
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OF NEAREST RAIL

TO FIELD SIDE

15’-0" MAXIMUM

9’-0" MINIMUM

TWO SPEED SIGNONE SPEED SIGN

REQUIRED

NUMBER

MATERIAL SPECIFICATIONS

�" DIA. HOLES (TYP)

BILL OF MATERIAL

ITEM

PERMANENT SPEED SIGN

PERMANENT SPEED SIGN

INSTALLATION NOTES

OF NEAREST TIE

ELEVATION OF TOP

AND THE BEGINNING OF ANOTHER SPEED RESTRICTION.

HALF MILE BETWEEN THE END OF ONE SPEED RESTRICTION 

SHALL NOT BE PLACED WHERE THERE IS LESS THAN ONE 

WHERE SPEED OF TRAIN MAY BE INCREASED. THIS SIGN 

INCREASE SPEED SIGNS WILL BE PLACED TO INDICATE 3.

WHERE ONE SPEED IS SHOWN, IT APPLIES TO ALL TRAINS.

TRAINS AND THE LOWER SPEED TO FREIGHT TRAINS. 

SHOWN, THE HIGHER SPEED APPLIES TO PASSENGER 

IN THE CURRENT TIME TABLE. WHERE TWO SPEEDS ARE 

INDICATE THE MAXIMUM SPEED PERMITTED AS SHOWN 

IN ADVANCE OF THE RESTRICTED LOCATION AND WILL 

REDUCE SPEED SIGNS WILL BE LOCATED 2500 FEET 2.

IN DIRECTION OF APPROACH TO SPEED CHANGE. 

ALL SIGNS SHALL BE PLACED ON RIGHT SIDE OF TRACK 1.

"ARIAL BOLD" PER SCRRA ES1212, SIZE AS INDICATED.

TEXT STYLE: 

PER SCRRA ES5210.

POST, ANCHOR AND HARDWARE: 

3M-1150 OR EQUAL.

FINISH WITH EXTERIOR GRADE PRESSURE SENSITIVE CLEAR MYLAR,

YELLOW VINYL SHEETING.  SILK SCREEN LEGEND WITH BLACK INK.

WITH DIAMOND GRADE, PRESSURE SENSITIVE, RETRO-REFLECTIVE

PAINT ALL SIDES WITH LINEAR POLYURETHANE.  COLOR FACE OF PANEL

�" THICK MILL FINISH ALUMINUM PANEL, ALCOA 6016-T6 OR EQUAL.

SIGNS: 

ANCHORED PER SCRRA ES5210

ANCHOR PER SCRRA ES5210

3" LONG BOLT WITH NUT AND WASHERS PER SCRRA ES5210

2" x 2" SQUARE POST (LENGTH VARIES WITH TERRAIN)

2.00 SQ. FT. ALUMINUM PANEL

1

2

1

1
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MATERIAL SPECIFICATIONS

ALL OTHER GRAPHICS PER

SCOTCHLITE REFLECTIVE SHEETING.
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DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

SIGN "B"

SIGN ELEVATION

LOCATION PLAN

MATERIAL SPECIFICATIONS:

SIGN "A" (DOUBLE SIDED)

NO
TRESPASSING

DUMPING

PROHIBIDO
VIOLATORS WILL BE PROSECUTED

PENAL CODES 555-602-374.3

REQUIRED

NUMBER
ITEM

BILL OF MATERIAL

R/W

TRACK

R/W R/W

R/W

OF ROADWAY

BY SCRRA

AS DIRECTED

5’ (TYP) OR

INSTALLATION NOTES

WARNING SIGN ASSEMBLY

TYPE "B" SIGNS.
INCLUDE ONE DOUBLE-SIDED TYPE "A" SIGN AND TWO
COMPLETE WARNING SIGN ASSEMBLY SHALL3.

OF CORRIDOR PER THE LOCATION PLAN ON THIS SHEET.
SIGNS SHALL BE STAGGERED ALONG LENGTH2.

WITH THE SCRRA.
ORIENTATION OF SIGNS WILL BE COORDINATED1.

ANCHORED PER SCRRA ES5210

"ARIAL BOLD" PER SCRRA ES1212, SIZE AS INDICATED.

TEXT STYLE: 

 

PER SCRRA ES5210. 

POST, ANCHOR AND HARDWARE:

GRADE PRESSURE SENSITIVE CLEAR MYLAR, 3M-1150 OR EQUAL. 

SCREEN LEGEND WITH BLACK INK. FINISH WITH EXTERIOR 

SENSITIVE , RETRO-REFLECTIVE WHITE VINYL SHEETING. SILK

COLOR FACE OF PANEL WITH ENGINEERING GRADE, PRESSURE

OR EQUAL.  PAINT ALL SIDES WITH LINEAR POLYURATHANE.

�" THICK MILL FINISH ALUMINUM PANEL, ALCOA 6016-T6

SIGNS: 

CL

DIRECTED BY SCRRA

TYP. ALL LOCATIONS OR AS

SIGN "A" & "B" (B - TWO REQ’D)

ANCHOR PER SCRRA ES5210

3" LONG BOLT WITH NUT AND WASHERS PER SCRRA ES5210

2" x 2" SQUARE POST (LENGTH VARIES WITH TERRAIN)

2.25 SQ. FT. ALUMINUM PANEL (SIGN "B")

2.25 SQ. FT. ALUMINUM PANEL (SIGN "A")

1

4

1

2

1

ES5214

- 1 OF 1

NTS

5214

WARNING SIGNS

A. CARLOS
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WITH 14 GAGE WALL

1 �" SQUARE TUBING

GALVANIZED STEEL

FOR DRIVER

SEE DETAIL 3

FLAG BASE

WITH 0.187" WALL

2" SQUARE TUBING

WITH 0.375" WEEP HOLE

4" x 4" x 0.375" PLATE

GROUND LINE

DETAIL 5

SEE

CHIP COLLAR

BASE FROM DETAIL 1

FOR DRIVING FLAG

HOT ROLLED SHAFT

1�"

(ALL GALVANIZED)

NUT AND CUT WASHER

MACHINE BOLT WITH

�" DIA. x 2�" LG

14 GAGE WALL

TUBING WITH

1 �" SQUARE

SIGN

IN POST AND

�" DIA HOLES

POST

SIGN

(ALL GALVANIZED)

NUT AND CUT WASHER

MACHINE BOLT WITH

�" DIA x 3�" LONG

SIGN POST

1�" SQUARE

SUPPORT POST

2" SQUARE

PL�" GROUND LINE

2
"

STEM

FLAG

1
�

"

1
�

"

THRU POSTS

�" DIA HOLES

�" DIA HOLE (TYP)

�" DIA HOLE (TYP)

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

~

ENDS

WITH POINTED

�" STEEL ROD

�

�

FLAG STEM

1 �"x�" STEEL BAR

4" x 12" x 0.250" WEDGE

1.75" x 4" x 0.250" WEDGE
�

TOP

YELLOW

BOTTOM

RED

R 1�" TYP

HOLE

DIA

�"

NOTE:

DETAIL 1

FLAG BASE, STEM WITH SIGN

2 - PIECE FLAG HOLDER

DETAIL 2

STEEL ROD FORK AND STEM WITHOUT SIGN

1 - PIECE FLAG HOLDER

DETAIL 4

THRU SIGN AND POST

TYPICAL SECTION

DETAIL 3

FOR 2-PIECE FLAG HOLDER

FLAG BASE DRIVER

DETAIL 5

THRU POST AND BASE

TYPICAL SECTION

(NO NOTCHES)

R �"

REQUIRED

NUMBER
ITEM

BILL OF MATERIAL

INSTALLATION NOTES

MATERIAL SPECIFICATIONS

SIGN

SIGN

2-PIECE FLAG HOLDER

1-PIECE FLAG HOLDER

CL

1

1

1

1

3

1

FLAG BASE DRIVER (IF REQ’D)

FLAG BASE

1�" X 1�" X 56" LONG SQUARE POST (FLAG STEM) 

�" DIA X 3�" LONG BOLT WITH NUT AND WASHERS 

�" DIA X 2�" LONG BOLT WITH NUT AND WASHERS

2.67 SQ. FT. ALUMINUM PLATE

STEEL ROD FORK AND STEM

�" DIA X 1�" LONG BOLT WITH NUT AND WASHERS

2.67 SQ. FT. ALUMINUM PLATE

FLAG BASE.

DRIVER ONLY.  DO NOT STRIKE REFLECTIVE TAPE APPLIED TO

2-PIECE FLAG HOLDER, DRIVE FLAG BASE WITH FLAG BASE

CLEARANCES SPECIFIED IN CPUC GO 26-0. WHEN INSTALLING

ETC.  IN ALL CASES PLACEMENT MUST CONFORM TO THE

WALKWAY, MAINTENANCE ROAD, DRAINAGE DITCH, SIDE TRACKS,

BE USED IN PLACEMENT TO ENSURE SIGN DOES NOT OBSTRUCT

SLIGHTLY TO AVOID OBSTRUCTIONS AND UTILITIES.  CARE MUST

OF TRAFFIC MOVEMENT.  ACTUAL LOCATION MAY BE ADJUSTED

FIELD SIDE OF THE TRACK, FOR THE APPROPRIATE DIRECTION

PLACEMENT: ALL SIGNS ON THIS PAGE ARE DISPLAYED TO THE3.

RULES.

WHERE USED: AS SPECIFIED BY THE GENERAL CODE OPERATING2.

TRACK BULLETINS.

DETERMINING LOCATIONS FOR SPEED RESTRICTIONS AND FORM B

PURPOSE: TO ASSIST TRAIN CREWS AND OTHERS IN ACCURATELY1.

1

3

1

CL

CL

ES5215

- 1 OF 1

NTS

5215

FLAGS AND SIGNS

STOP, SLOW AND RESUME SPEED

A. CARLOS
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EXCEPT AS PRESCRIBED BY RULE 5.4.

SHALL NOT BE LESS THAN 9 FEET NOR MORE THAN 15 FEET,

DISTANCE FROM FIELD SIDE OF NEAREST RAIL TO FLAG POST

NOTES: 

REFER TO RULE 5.4. 

LOCATION AND USE: 

REFLECTIVE WHITE SHEETING AT EXPOSED SECTION OF BASE. 

FLAG BASE SHALL BE COATED WITH WIDE ANGLE SCOTCHLITE 

ON BACK). 

YELLOW - RED FLAG - (ONE SIDE ONLY AND NATURAL FINISH

FINISH ON BACK). 

RESUME SPEED FLAG - GREEN (ONE SIDE ONLY AND NATURAL

ON BACK). 

SLOW FLAG - YELLOW (ONE SIDE ONLY AND NATURAL FINISH

ON BACK). 

REFLECTIVE SHEETING - (ONE SIDE ONLY AND NATURAL FINISH

STOP FLAG - 3M RED 3932 HIGH INTENSITY PRISMATIC

REFLECTIVE SHEETING AS FOLLOWS: 

SIGN PLATE SHALL BE COATED WITH WIDE ANGLE SCOTCHLITE

FINISH:

�" THICK MILL FINISH ALUMINUM PANEL, ALCOA 6016-T6 OR EQUAL. 

SIGN: 

MUST SPECIFY COLOR(S) OF FLAG.

YELLOW-RED FLAG ILLUSTRATED. PURCHASE REQUISITIONS
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QZ

WHISTLING POINT SIGN

LOCATION PLAN

REQUIRED PANEL

ANCHORED PER SCRRA ES5210

TO  OF TRACK

PERPENDICULAR

N
E

A
R

E
S

T
 

R
A
I
L

F
I
E

L
D
 

S
I
D

E
 

O
F 4

FOR MULTIPLE CROSSINGS

OPTIONAL PANEL

QUIET ZONES

OPTIONAL PANEL

4
2" SQUARE POST

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

MATERIAL SPECIFICATIONS

INSTALLATION NOTES

WHISTLING POINT SIGN

REQUIRED

NUMBER
ITEM

BILL OF MATERIAL

CL

"ARIAL BOLD" PER SCRRA ES1212, SIZE AS INDICATED.

TEXT STYLE: 

 

PER SCRRA ES5210. 

POST, ANCHOR AND HARDWARE:

 

PRESSURE SENSITIVE CLEAR MYLAR, 3M-1150 OR EQUAL. 

LEGEND WITH BLACK INK. FINISH WITH EXTERIOR GRADE

RETRO-REFLECTIVE WHITE VINYL SHEETING. SILK SCREEN

FACE OF PANEL WITH ENGINEERING GRADE, PRESSURE SENSITIVE,

EQUAL.  PAINT ALL SIDES WITH LINEAR POLYURATHANE. COLOR

�" THICK MILL FINISH ALUMINUM PANEL, ALCOA 6016-T6 OR

SIGNS: 

THROUGH THE LAST CROSSING.

5.8.2 (11) MUST BE SOUNDED UNTIL THE ENGINE HAS PASSED

INVOLVED.  WHISTLE SIGNAL UNDER PROVISIONS OF RULE

NUMERAL WHICH REPRESENTS THE NUMBER OF CROSSINGS

CROSSING SHALL INCLUDE A SECOND PANEL DISPLAYING A

THAN 1320’ APART, THE SIGN IN ADVANCE OF THE FIRST

WHERE THERE ARE MULTIPLE PUBLIC CROSSINGS NOT MORE4.

HAVE BEEN LEGISLATED AS QUIET ZONES.

QUIET ZONE SIGN SHALL BE USED ONLY AT LOCATIONS THAT3.

SCRRA.

SHEET.  EXCEPTIONS SHALL REQUIRE THE APPROVAL OF

THE POST SHALL BE SET PER THE LOCATION PLAN ON THIS2.

SHALL FACE IN THE DIRECTION OF APPROACH.

SIGNS SHALL BE LOCATED ON THE RIGHT HAND SIDE AND1.

ANCHOR PER SCRRA ES5210

  (OPTIONAL FOR MULTIPLE CROSSINGS)

3" LONG BOLT WITH NUT AND WASHERS PER SCRRA ES5210

  (OPTIONAL FOR QUIET ZONE)

3" LONG BOLT WITH NUT AND WASHERS PER SCRRA ES5210

3" LONG BOLT WITH NUT AND WASHERS PER SCRRA ES5210

2" x 2" SQUARE POST (LENGTH VARIES WITH TERRAIN)

1 SQ. FT. ALUMINUM PANEL (OPTIONAL FOR MULTIPLE CROSSINGS)

1 SQ. FT. ALUMINUM PANEL (OPTIONAL FOR QUIET ZONE)

1 SQ. FT. ALUMINUM PANEL

1

2

2

2

1

1

1

1

ES5216

- 1 OF 1

NTS

5216
A. CARLOS
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WHISTLING POINT / QUIET ZONE SIGN



DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011

UserName=> carlosa Date Plotted: 2:27:58 PM10/5/2011 Plot Driver=> S:\Plot Drivers\pdf.plt FileName=> s:\V8EngStds\5000\ES5217.dgn

ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

SIGNAL

WITH SIGNAL

INSTALL SIGN IN LINE

YELLOW SIDE

2" SQUARE POST

HOLE (TYP)

�" DIA

8"

3
’-

0
"

�"

�
"

3
�

"

8
�

"

3�"

8�"

3
"

= 
�
" 
(T

Y
P
)

R

1’-0"

PLAN

MIN

PER DETAIL 1.

ALL OTHER DIMENSIONS

YARD LIMIT TERRITORY OTHER THAN YARD LIMIT TERRITORY

DETAIL 1

SIGN PLATE

NOTE:

DETAIL 2

FOR LIMITED CLEARANCE

OPTIONAL CUT MATERIAL SPECIFICATIONS

REQUIRED

NUMBER
ITEM

BILL OF MATERIAL

OF NEAREST TIE

ELEVATION OF TOP

INSTALLATION NOTES

DETAIL 3

YARD LIMIT SIGN

DETAIL 4

INSTALLATION LOCATION

ELEVATION

YARD LIMIT SIGN FOR TERMINAL TRACKS

ANCHORED PER SCRRA ES5210

EXCEPTIONS SHALL REQUIRE THE APPROVAL OF SCRRA.

THE POST SHALL BE SET PER THE LOCATION PLAN ON THIS SHEET.2.

OPERATED UNDER RULE 6.13.

SIGN SHALL BE INSTALLED TO INDICATE LIMIT OF TERRITORY1.

NONE.

TEXT STYLE:

PER SCRRA ES5210.

POST, ANCHOR AND HARDWARE:

PRESSURE SENSITIVE CLEAR MYLAR, 3M-1150 OR EQUAL.

YELLOW VINYL SHEETING NO. 4280-A. FINISH WITH EXTERIOR GRADE

WITH ENGINEERING GRADE, PRESSURE SENSITIVE, RETRO-REFLECTIVE

PAINT ALL SIDES WITH LINEAR POLYURATHANE. COLOR FACE OF PANEL

�" THICK MILL FINISH ALUMINUM PANEL, ALCOA 6016-T6 OR EQUAL.

SIGNS:

ANCHOR PER SCRRA ES5210

3" LONG BOLT WITH NUT AND WASHERS PER SCRRA ES5210

2" x 2" SQUARE POST (LENGTH VARIES WITH TERRAIN)

0.27 SQ. FT. ALUMINUM PANEL (OPTIONAL CUT)

OR

0.33 SQ. FT. ALUMINUM PANEL

1

2

1

1

ES5217

- 1 OF 1

NTS

5217

YARD LIMIT SIGN FOR TERMINAL TRACKS

A. CARLOS
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DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011

UserName=> carlosa Date Plotted: 2:27:58 PM10/5/2011 Plot Driver=> S:\Plot Drivers\pdf.plt FileName=> s:\V8EngStds\5000\ES5218.dgn

ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY
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1
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1
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1
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1
4
"

SIDE

FIELD

SIDE

TRACK

SIGNAL

SIDE

FIELD

MAST

SIGNAL

ON PURCHASE ORDER

LOCATION AS SPECIFIED

LETTERING FOR EACH

SIGNAL

MATERIAL SPECIFICATIONS

DETAIL 3

TYPICAL INSTALLATION

FRONT ELEVATION PLAN

DETAIL 1

SIGN ELEVATION

BILL OF MATERIAL

REQUIRED

NUMBER
ITEM

CP LIMIT SIGN

POST

(
T

Y
P
)

(TYP)

INSTALLATION NOTES

DETAIL 4

EXTRA BOLT HOLE EXAMPLES

54"

48"

42"

36"

30"

60"

SIGNAL ON THE FIELD SIDE

ENDING EVEN WITH THE

FRONT OF THE SIGNAL AND

STARTING DIRECTLY IN

POINT ALONG A 90° ARC

FROM SIGNAL MAST AT ANY

SIGN SHALL BE PLACED 5’-0"

DETAIL 2

EXAMPLE SIGN
GROUND ELEVATION

CL

CL

ANCHORED PER SCRRA ES5210

"ARIAL BOLD" PER SCRRA ES1212, SIZE AS INDICATED.

TEXT STYLE: 

 

PER SCRRA ES5210. 

POST, ANCHOR AND HARDWARE:

 

GRADE PRESSURE SENSITIVE CLEAR MYLAR, 3M-1150 OR EQUAL. 

SCREEN LEGEND WITH BLACK INK. FINISH WITH EXTERIOR

SENSITIVE, RETRO-REFLECTIVE WHITE VINYL  SHEETING. SILK

COLOR FACE OF PANEL WITH ENGINEERING GRADE, PRESSURE

EQUAL.  PAINT ALL SIDES WITH LINEAR POLYURATHANE.

�" THICK MILL FINISH ALUMINUM PANEL, ALCOA 6016-T6 OR

SIGNS:

SEE DETAIL 4.

BOLTS NO LESS THAN 10" AND NO MORE THAN 15" APART.

SIGNS MORE THAN 24" TALL SHALL REQUIRE ADDITIONAL4.

SO AS NOT TO OBSTRUCT THE SIGNALS).

(WHERE "DWARF SIGNALS" ARE USED, SIGN SHALL BE PLACED

PUBLIC UTILITIES COMMISSION GENERAL ORDER 26D.

TO THE LATERAL CLEARANCES REQUIRED BY CALIFORNIA

CONTROL POINT. IN ALL CASES, PLACEMENT WILL CONFORM

PROVIDED IT CLEARLY ESTABLISHES THE LIMIT OF THE

MAY BE ALTERED WHERE REQUIRED BY FIELD CONDITIONS

THE PREFERRED LOCATION IS SHOWN IN DETAIL 3. PLACEMENT

SIGNAL WHICH CONTROLS ENTRANCE TO THE CONTROL POINT.

SIGNS SHALL BE LOCATED AS CLOSE AS PRACTICABLE TO THE3.

UNDERGROUND UTILITIES.

PROPOSED LOCATION IS CLEAR OF OBSTRUCTIONS OR

WORKING TOGETHER ONLY AFTER CONFIRMING THAT THE

SIGNS SHALL BE INSTALLED BY TRACK AND SIGNAL FORCES2.

THAN 1500 FEET APART.

THIS IS GENERALLY WHERE CONTROL POINTS ARE LESS

DESIGNATED BY THE SCRRA DIRECTOR OF ENGINEERING.

ENTRANCE TO CONTROL POINTS AT LOCATIONS

SIGNS SHALL BE SET ADJACENT TO SIGNAL CONTROLLING1.

CL

1

3-5

1

1

ANCHOR PER SCRRA ES5210

(NO. VARIES WITH REQ. HEIGHT OF SIGN).

3" LONG BOLT WITH NUT AND WASHERS PER SCRRA ES5210

2" x 2" SQUARE POST (LENGTH VARIES WITH TERRAIN)

ALUMINUM PANEL (AREA VARIES WITH NO. OF REQ. CHARACTERS)

ES5218

- 1 OF 1

NTS
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CP LIMIT SIGN

A. CARLOS
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CADD FILE:
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DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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LENGTH VARIES IN 6" INCREMENTS FROM 3’-0" MIN TO 6’-0" MAX
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2"
�" DIA HOLE (TYP)

SILVERBLACK LETTERS

LENGTH VARIES IN 6" INCREMENTS UP TO 2’-6" MAX

NEAREST RAIL

TO FIELD SIDE OF

15’-0" MAXIMUM

9’-0" MINIMUM

6
"

2�" SQUARE POST

2�" SQUARE POST (TYP)

NEAREST RAIL

TO FIELD SIDE OF

15’-0" MAXIMUM

9’-0" MINIMUM
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BILL OF MATERIAL

 

REQUIRED

NUMBER
ITEM

(TYP)

OF NEAREST TIE

ELEVATION OF TOP

OF NEAREST TIE

ELEVATION OF TOP

SINGLE POST MOUNT DUAL POST MOUNT

NARROW SIGN WIDE SIGN

INSTALLATION NOTES

MATERIAL SPECIFICATIONS

SINGLE POST MOUNT STATION SIGN

DUAL POST MOUNT STATION SIGN

AZUSA

ANCHORED PER SCRRA ES5210 ANCHORED PER SCRRA ES5210

SAN DIMAS

2

4

2

1 OR 2

"ARIAL BOLD" PER SCRRA ES1212, SIZE AS INDICATED.

TEXT STYLE: 

 

PER SCRRA ES5210. 

POST, ANCHOR AND HARDWARE:

OR EQUAL.

BLACK INK.  FINISH WITH EXTERIOR GRADE PRESSURE SENSITIVE CLEAR MYLAR, 3M-1150

SENSITIVE, RETRO-REFLECTIVE SILVER VINYL SHEETING.  SILK SCREEN LEGEND WITH

WITH LINEAR POLYURETHANE.  COLOR FACE OF PANEL WITH ENGINEERING GRADE, PRESSURE

�" THICK MILL FINISH ALUMINUM PANEL, ALCOA 6016-T6 OR EQUAL.  PAINT ALL SIDES

SIGNS:

ANCHOR PER SCRRA ES5210

3�" LONG BOLT WITH NUT AND WASHERS PER SCRRA ES5210

2�" x 2�" SQUARE POST (LENGTH VARIES WITH TERRAIN)

ALUMINUM PANEL (AREA VARIES WITH LENGTH OF STATION NAME)

ANCHOR PER SCRRA 5210

3�" LONG BOLT WITH NUT AND WASHERS PER SCRRA ES5210

2�" x 2�" SQUARE POST (LENGTH VARIES WITH TERRAIN)

ALUMINUM PANEL (AREA VARIES WITH LENGTH OF STATION NAME)

1

2

1

1 OR 2

10’-0" AHEAD OF SWITCH POINTS.

STATION SIGN SHALL BE PLACED ON OPPOSITE SIDE OF SWITCH STAND6.

MOUNTING HARDWARE REQUIRED PER TYPICAL MOUNTING DETAILS.

CLEAR MAY BE USED.  REQUISITIONS FOR STATION SIGNS SHALL SPECIFY

TO MINIMIZE THE LENGTH OF THE SIGN, ABBREVIATIONS THAT MAKE MEANING5.

SIDES OF POST AND LOCATED AT TIMETABLE STATION LOCATION.

IN OTHER THAN CTC OR TWC TERRITORY, SIGNS SHALL BE MOUNTED ON BOTH4.

SHALL BE MOUNTED ON BOTH SIDES OF POST AT TIMETABLE STATION LOCATION.

AT OTHER LOCATIONS IN TWC TERRITORY WHERE SIGNS ARE REQUIRED, SIGNS3.

FROM APPROACHING TRAINS.

IN TWC TERRITORY, ONE SIGN IS REQUIRED AT EACH END OF SIDINGS IN PLAIN VIEW2.

TIMETABLE SCHEDULE PAGE.

SIGNS SHALL BE PLACED AT ALL STATIONS AND BUSINESS TRACKS LISTED ON1.

ES5222
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STATION SIGNS FOR OTHER THAN CTC TERRITORY
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THE HEAD BLOCKS. 

SIGNS WILL BE USED AND THE DISTANCES THEY WILL BE SET OUTSIDE

APPROACHING THE YARD.  SCRRA WILL DESIGNATE STATIONS AT WHICH

FACES THE YARD.  FACE OF THE SIGN SHALL BE SET FACING TRAINS

POST SHALL BE SET ON THE RIGHT HAND SIDE OF THE TRACK AS ONE

THE SIGNS SHALL BE SET PER THE LOCATION PLAN ON THIS SHEET.  THE1.

ANCHOR PER SCRRA ES5210

3" LONG BOLT WITH NUT AND WASHERS PER SCRRA ES5210

2" x 2" SQUARE POST (LENGTH VARIES WITH TERRAIN)

2.50 SQ. FT. ALUMINUM PANEL

1

2

1

1

1

2

1

1

ANCHOR PER SCRRA ES5210

3" LONG BOLT WITH NUT AND WASHERS PER SCRRA ES5210

2" x 2" SQUARE POST (LENGTH VARIES WITH TERRAIN)

2.25 SQ. FT. ALUMINUM PANEL

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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"

LIMIT

MECHANICAL

MATERIAL SPECIFICATIONS

BILL OF MATERIAL

REQUIRED

NUMBER
ITEM

2" SQUARE POST

OF NEAREST TIE

ELEVATION OF TOP

INSTALLATION NOTES

MECHANICAL LIMIT SIGN

MECHANICAL LIMIT SIGN LOCATION PLAN

�" DIA HOLE (TYP)

CL
TO  OF TRACK

PERPENDICULAR

N
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R
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T
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F
IE
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D
 

S
ID

E
 

O
F

ANCHORED PER SCRRA ES5210

"ARIAL BOLD" PER SCRRA ES5210, SIZE AS INDICATED.

TEXT STYLE:

 

PER SCRRA ES5210.

POST, ANCHOR AND HARDWARE:

 

EXTERIOR GRADE PRESSURE SENSITIVE CLEAR MYLAR, 3M-1150 OR EQUAL.

VINYL SHEETING, SILK SCREEN LEGEND WITH BLACK INK. FINISH WITH

ENGINEERING GRADE, PRESSURE SENSITIVE, RETRO-REFLECTIVE WHITE

ALL SIDES WITH LINEAR POLYURATHANE. COLOR FACE OF PANEL WITH

�" THICK MILL FINISH ALUMINUM PANEL, ALCOA 6016-T6 OR EQUAL. PAINT

SIGNS:

�" DIA HOLE (TYP)

NO RIDE ZONE SIGN

ZONE

RIDE

NO

2" SQUARE POST

OF NEAREST TIE

ELEVATION OF TOP

ANCHORED PER SCRRA ES5210

NO RIDE ZONE SIGN

ES5223
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(SEE NOTE 4)

1" BLACK BORDER

(SEE NOTE 2)

1" DIAMETER SCHEDULE 40 PVC
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CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED
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PADDLE

PADDLE & HANDLE

NOTES

BILL OF MATERIAL

REQUIRED

NUMBER
ITEM

WARNING PADDLE

OF TARGET PLATE AND BORDER.

SIDES OF TARGET PLATE WITH NO SPACE BETWEEN EDGE 

A 1" BLACK BORDER SHALL BE SILK SCREENED TO BOTH 4.

SHALL BE �" X 20 ROUND BASE WELD NUTS.

�" X 20 X 1�" PLATED HEX HEAD BOLTS. NUTS

HANDLE SHALL BE SECURED TO TARGET PLATE WITH TWO3.

ACCOMODATE TARGET PLATE. 

HANDLE SHALL BE SCHEDULE 40 PVC SLOTTED TO 2.

NON-REFLECTIVE WHITE VINYL APPLIED TO BOTH SIDES. 

TARGET PLATE SHALL BE .063 ALODINED ALUMINUM WITH 1.

CL

CL

2

2

1

1

�" X 20 NUT

�" X 20 X 1�" HEX HEAD BOLT

16" DIA 0.063" THICK ALUMINUM PLATE

1" DIA SCHEDULE 40 PVC (17" LONG, SLOTTED 3")

ES5225

- 1 OF 1

NTS
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WARNING PADDLE
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SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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2" SQUARE POST

INSTALLATION NOTES

MATERIAL SPECIFICATIONS

SIGN PANEL

BILL OF MATERIAL

ITEM
REQUIRED

NUMBER

ANCHORED PER SCRRA ES5210

UNDERGROUND CABLE SIGN

GROUND ELEVATION

UNDERGROUND CABLE SIGN

WARNING

CABLE

UNDERGROUND

AT 1-888-446-9720

NOTIFY METROLINK

BEFORE DIGGING

ANCHOR PER SCRRA ES5210

3" LONG BOLT WITH NUT AND WASHERS PER SCRRA ES5210

2" x 2" x 78" LONG SQUARE POST (LENGTH VARIES WITH TERRAIN)

0.76 SQ. FT. ALUMINUM PANEL

1

2

1

1

F
I
B
E
R

O
P
T
I
C

B
U
R
I
E
D

C
A
B
L
E

1-888-446-9720

ORANGE CYLINDER

GROUND ELEVATION

FIBER OPTIC CABLE MARKER

S

G

I

2

3

.

4

5

FIBER OPTIC CABLE MARKER

6-8

1

1

SILK SCREEN LEGEND WITH BLACK INK.

WITH ENGINEERING GRADE RETRO-REFLECTIVE ORANGE COATING.

3�" OUTER DIAMETER, 3�" INNER DIAMETER PVC CYLINDER

MARKERS:

"ARIAL BOLD" PER SCRRA ES1212, SIZE AS INDICATED.

TEXT STYLE: 

 

PER SCRRA ES5210. 

POST, ANCHOR AND HARDWARE:

 

PRESSURE SENSITIVE CLEAR MYLAR, 3M-1150 OR EQUAL. 

LEGEND WITH BLACK INK. FINISH WITH EXTERIOR GRADE

RETRO-REFLECTIVE ORANGE VINYL SHEETING. SILK SCREEN

FACE OF PANEL WITH ENGINEERING GRADE, PRESSURE SENSITIVE,

EQUAL.  PAINT ALL SIDES WITH LINEAR POLYURATHANE. COLOR

�" THICK MILL FINISH ALUMINUM PANEL, ALCOA 6016-T6 OR

SIGNS: 

PUSHING PIPE IN THIS VICINITY CALL

BEFORE DIGGING, TRENCHING OR

ON REFLECTIVE ORANGE BACKGROUND (VARIES WITH MILEPOST)

1" TALL CHARACTER STICKERS WITH BLACK LETTERS OR NUMERALS

THIS SHEET

REFLECTIVE ORANGE CYLINDER WITH BLACK LETTERING AS SHOWN ON

NOMINAL 3" DIAMETER WHITE PVC PIPE, 66" LONG

AS-BUILT DRAWINGS.

MARKERS SHALL BE INDIVIDUALLY NUMBERED AND SHOWN ON THE5.

  MARKER.

  THE ACTUAL OFFSET SHALL BE PERMANENTLY NOTED ON THE SIGN OR

f. 1’ OFFSET FROM THE UNDERGROUND RUNNING LINE WHEREVER POSSIBLE.

e. WITHIN SIGHT OF MARKERS BEFORE AND AFTER.

d. ON EACH SIDE OF BORE OR BRIDGE ATTACHMENT

c. AT EVERY POINT OF CHANGE OF DIRECTION

b. AT EVERY SPLICE LOCATION

a. NO MORE THAN 500’ APART

4. SIGNS OR MARKERS SHALL BE PLACED:

UNDERGROUND UTILITY.

THE APPROVAL OF SCRRA.  INSTALLER SHALL AVOID DAMAGING

THE FIELD SIDE OF THE NEAREST RAIL.  EXCEPTIONS SHALL REQUIRE

CL OF SIGN OR MARKER POST SHALL BE SET NO CLOSER THAN 9’-0" FROM3.

SIGN FACE SHALL BE ORIENTED PARALLEL TO CABLE.2.

UNDERGROUND SIGNAL, COMMUNICATION AND ELECTRICAL CABLES.

SIGNS OR MARKERS SHALL BE PLACED ADJACENT TO ALL1.
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SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011
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1’-0" 1’-0" 6"

1’-6" 1’-7"

5’-0"

5’-0"

MARKING

MARKING
OF RAIL
PAINT ON OUTSIDE

OF RAIL
PAINT ON OUTSIDE

OF RAIL
PAINT ON OUTSIDE

OF RAIL
PAINT ON OUTSIDE

SEE NOTE 6
ALTERNATE MARKING LOCATION

SEE NOTE 7 FOR FONT SIZE AND TYPE.
STENCIL FONT TYPE SHOWN FOR CLARITY

SIDINGSCRRA IND

MAIN TRK YARD TRK
SCRRA MAIN TRK 1

MARKING LOCATION PLAN

TYPICAL MARKING ON WEB OF RAILSTENCIL OPTIONS

NOTES:

S
C

R
R

A
 M

A
IN
 T

R
K
 1

S
C

R
R

A
 M

A
IN
 T

R
K
 1

8.

7.

6.

5.

4.

3.

2.

1.

TO SEE.
BE USED WHEN SUBSTRATE AND YELLOW PAINT IS DIFFICULT
THE E-PROCUREMENT NUMBER PROVIDED. BLACK PAINT MAY
KRYLON ITEM NUMBER K07094. PAINT CAN BE ORDERED USING
KRYLON OSHA SAFETY YELLOW SPRAY PAINT TO BE UTILIZED.

MARKING TO BE MADE USING 2�" GOTHIC LETTERING STENCIL.

THE CENTER OF THE CROSSING.
ON THE OUTER EDGE READABLE WHEN FACING AWAY FROM
SURFACE OF THE CROSSING PLANKS. TEXTS TO BE LOCATED
THE IDENTIFICATION MARKING MAY BE MADE ON THE TOP
IN LOCATIONS WHERE WEB OF RAIL IS BLOCKED FROM VIEW,

THE MATCHING STENCIL.
SIDING, INDUSTRY AND YARD TRACKS WILL BE MARKED WITH

NUMBER. EXAMPLE:SCRRA MAIN TRK 2.
MARKED WITH SCRRA MAIN TRK FOLLOWED BY THE TRACK
LOCATIONS WITH MULTIPLE MAIN LINE TRACKS SHALL BE

IN SCRRA TIMETABLE.
MARKING WILL MATCH WHAT THE TRACK IS DESIGNATED

FROM THE END OF THE CROSSING PANELS.
FIELD SIDE  OF THE TRACK. MARKING TO BE MADE 5’-0"
RAIL TO BE MARKED ON THE WEB WITH TEXT FACING THE

TRACK LOCATIONS WHERE CROSSINGS EXIST.
TRACK IDENTIFICATION MARKINGS TO BE UTILIZED AT ALL

T
Y

P

ES5230
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MARKING FOR TRACK IDENTIFICATION
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DISCLAIMER

SCRRA Engineering Standards are intended for SCRRA approved uses only.  FOR NON-SCRRA APPROVED USES: SCRRA and its member agencies, directors, officers, employees and/or agents shall 
not be responsible for the accuracy or completeness of the data or information contained herein.  The selection and use of these standards, while designed in accordance with generally accepted 
engineering principles and practices, is the sole responsibility of the user and should not be used without consulting a registered professional engineer.  All warranties and representations of any kind are 
disclaimed.  Anyone making use of this information agrees that it assumes all liability arising from such use.  No part of these standards should be reproduced or distributed in any form or by any means 
without the prior written permission of SCRRA.  All rights reserved.  

Since revisions or additions to the engineering standards may occur at any time, the user agrees to indemnify, defend, by counsel satisfactory to SCRRA and Member Agency, and hold harmless SCRRA, 
Member Agencies, and Operating Railroad, and their respective officers, commissioners, employees, agents, successors and assigns. ("Indemnitees"), and each of them to the maximum extent allowed 
by law, from and against all loss, liability, claims, demands, suits, liens, claims of lien, damages (including incidental consequential damages), costs and expenses (including, without limitation, any fines, 
penalties, judgments, actual litigation expenses and experts' and actual attorneys' fees), that are incurred by or asserted against Indemnitees arising out of or connected in any manner with the user's use 
of outdated engineering standards.

Updating the contents of the manual is a continued process, and revisions/replacements are issued periodically. Questions, comments, and proposed recommendations for changes may be sent to 
SCRRA at 279 E. Arrow Highway, Suite A, San Dimas, CA 91773.





















































































































































DISCLAIMER 
  

 
 
 
 
SCRRA Engineering Standards are intended for SCRRA approved uses only.  FOR NON-SCRRA APPROVED USES: SCRRA and its member agencies, directors, officers, employees and/or agents shall 
not be responsible for the accuracy or completeness of the data or information contained herein.  The selection and use of these standards, while designed in accordance with generally accepted 
engineering principles and practices, is the sole responsibility of the user and should not be used without consulting a registered professional engineer.  All warranties and representations of any kind are 
disclaimed.  Anyone making use of this information agrees that it assumes all liability arising from such use.  No part of these standards should be reproduced or distributed in any form or by any means 
without the prior written permission of SCRRA.  All rights reserved.   
 
Since revisions or additions to the engineering standards may occur at any time, the user agrees to indemnify, defend, by counsel satisfactory to SCRRA and Member Agency, and hold harmless SCRRA, 
Member Agencies, and Operating Railroad, and their respective officers, commissioners, employees, agents, successors and assigns. ("Indemnitees"), and each of them to the maximum extent allowed 
by law, from and against all loss, liability, claims, demands, suits, liens, claims of lien, damages (including incidental consequential damages), costs and expenses (including, without limitation, any fines, 
penalties, judgments, actual litigation expenses and experts' and actual attorneys' fees), that are incurred by or asserted against Indemnitees arising out of or connected in any manner with the user's use 
of outdated engineering standards. 
 
Updating the contents of the manual is a continued process, and revisions/replacements are issued periodically.  Questions, comments, and proposed recommendations for changes may be sent to 
SCRRA at 279 E. Arrow Highway, Suite A, San Dimas, CA 91773. 
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C

C

FOR TIES LESS THAN 9’-0" IN LENGTH. 

BALLAST SHOULDER SHALL BE 9" FOR TIES 9’-0" OR GREATER IN LENGTH AND SHALL BE 12"

FOR DETAILS OF STANDARD ROADBED SECTIONS REFER TO ES2001 & ES2002.

DIRECTOR OF ENGINEERING & CONSTRUCTION.

TYPE WALKWAYS MAY BE REDUCED TO 2’ MINIMUM UPON APPROVAL OF THE SCRRA

IF PHYSICAL CONDITIONS REQUIRE THE MINIMUM REQUIRED WALKWAY WIDTH FOR NO. 1

WALKWAYS SHALL BE MAINTAINED AND KEPT FREE FROM VEGETATION.

BEFORE ROLLING STOCK IS REMOVED FROM THE PIT TRACK.

WHEN ROLLING STOCK IS ON THE PIT TRACK. BARRIERS ARE TO BE REPLACED 

SIDE BARRIERS SHALL BE MAINTAINED IN PLACE EXCEPT MAY BE REMOVED

5.

4.

 

 

3.

2.

 

 

1.

NOTES:

TYPICAL YARD TRACKS AT ENTRANCES TO BUILDINGS

INSPECTION PITSDROP PITS

    TRACK

    TRACK

WALKWAY

4" THICK MINIMUM

2% 2%

(REMOVEABLE)

SIDE BARRIERS
(REMOVEABLE)

SIDE BARRIERS

12

�

12
�

(REMOVEABLE)

SIDE BARRIERS

MAXIMUM SLOPE 1:8

ES7001-01
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NONE

7001

WITH UNDER TRACK PITS

WALKWAY CLEARANCE FOR FACILITIES

A. CARLOS
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MIN SHOULDER
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TRACK

TRACK

GENERAL WALKWAY PER CALIFORNIA P.U.C. STANDARD 1
TYPICAL TRACK CONFIGURATION STORAGE TRACKS

TYPICAL TRACK CONFIGURATION STORAGE TRACKS WALKWAY AT TURNOUTS AND CAR SPOTS PER C.P.U.C. STANDARD 6

NOTES:

AREMA STANDARDS.

ROCKWAY ROCK SHALL BE CRUSHED ROCK IN COFORMANCE WITH 

THE DIMENSIONS AND SLOPES SHOWN FOR CRUSHED ROCK WALKWAYS. 

WHERE PAVING IS USED WITH IN THE WALKWAY AREAS IT SHALL CONFORM TO 

SHALL BE 12" FOR TIES LESS THAN 9’0" IN LENGTH. 

BALLAST SHOUDER SHALL BE 9" FOR TIES 9’-0" OR GREATER IN LENGTH AND 

FOR DETAILS OF SCRRA STANDARD ROADBED SECTIONS REFER TO ES2001 & ES2002. 

UPON APPROVAL OF THE SCRRA DIRECTOR OF ENGINEERING & CONSTRUCTION. 

WIDTH FOR NO. 1 TYPE WALKWAYS MAY BE REDUCED TO 2’ MINIMUM 

IF PHYSICAL CONDITIONS REQUIRE, THE MINIMUM REQUIRED WALKWAY 

WALKWAYS SHALL BE MAINTAINED AND KEPT FREE FROM VEGETATION. 

CPUC G.O. 26-D EXCEPT ES7001 AND INSPECTION PITS. 

IN ALL CASES LATERAL CLEARANCE AND TRACK SPACING WILL MATCH 

7.

 

6.

 

5.

4.

 

 

3.

2.

 

1.

MAIN TRACK AND SIDINGS

USED AT TURNOUTS SIMILAR TO,

NO.6

ON WORKING PORTION OF TRACKS

USED AWAY FROM TURNOUTS,

NO.1

TRACK CENTER = 15’-0"

NON - WORKING AISLE

ROCK

WALKWAY

MIN.MIN.

MIN.

6’-0"

8’-6"

6’-0"

2’-0"

8’-6" MIN.

2’-0"
MIN. MIN.

ES7001-02

- 2 OF 2

NONE

7001

WITHOUT UNDER - TRACK PITS

WALKWAY CLEARANCE FOR FACILITIES

A. CARLOS
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85’-0" (TYP.)

85’-0" (TYP.)68’-0"

85’-0" (TYP.)77’-0"

SPOTTING POINT (TYP.)

BUMPING POST OR

SPOTTING POINT (TYP.)

BUMPING POST OR

(TYP.)

TOILET DUMP
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LOCOMOTIVE CAR

TYP.

TYP.

CAR LOCOMOTIVE

AB AB

BABABA

PULLING ORIENTATION

PUSHING ORIENTATION

COMBINED PUSHING & PULLING NOTES:
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A
C

K

FACE OF VAULT

FACE OF VAULT
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X
.
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M
A

X
.

THE NUMBER OF TOILET DUMPS.

LAYOUT FOR MULTIPLE TRACKS CAN BE MODIFIED TO MINIMIZE 

BOTH PUSHING AND PULLING ORIENTATION. 

THIS ASSUMES SPOTTING TRAINS AT THE SAME LOCATION FOR 

THE "B" END OF CARS IS ALWAYS ON THE LOCOMOTIVE SIDE. 

(TYP.)

CLEARANCE
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2.

1.
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T

R
A
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K

C
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STEEL FRAME

STATION VAULT

CONCRETE DUMP

(TYP.)

EXPANSION JOINT

DUST CAP

4" DIA. "EVER-TITE"

PART "F" BRASS

THREAD "EVER-TITE"

MALE ADAPTER / MALE

SEE NOTE 1

FITTING

3" "Y" SANITARY

(SEE NOTE 5)

JOINT FILLER
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C
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PLAN AT DRAIN

ISOMETRIC VIEW

PLAN VIEW

DUMP VAULT WITH APPROVED EPOXY CAULK.

FILL JOINT BETEEN PERIMETER OF DUMP LID AND STEEL FRAME OF 

VAULT BOTTOM TO BE POURED CONCRETE WITH SMOOTH FINISH. 

STEEL FRAME TO BE HOT DIP GALVANIZED. 

NOT LESS THAN 5000 PSI IN 28 DAYS. 

THE ULTIMATE COMPRESSIVE STRENGTH OF CONCRETE SHALL BE 

FOR DUMP STATION VAULT LID SEE DRAWING ES7102. 
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SEWER PIPE

4" DIA. CAST IRON

PIPE

4" DIA. SEWER

DRAIN

SLOPE TO

TO 4" DIA. SEWER PIPE

2" DIA. DRAIN CONNECTION

5.
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ANGLE IRON

L1�" x 1�" x �" GALVANIZED

ES7101-02
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DETAILS

DUMP STATION VAULT
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OPEN POSITION

S.S. HING PIN

1" DIA. x 1’-5�"

DIAMOND PLATE

�" ALUMINUM

2 PLACES

1.490" DIA. FOR CLEARANCE

ALUM. TUBE, MACHINE O.D. TO

1�" DIA. O.D. x 1" DIA. I.D.

HOLE

THRU FINGER

COVER TO OPEN PAST 90°

CHAMFER �" x 45° TO ALLOW
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ALUMINUM FRAME
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SIDE VIEW
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ASSEMBLY DETAIL

SEWER DUMP LID

ELEVATION SIDE VIEW

3-1

2-1

�"

�"

ALUMINUM COVER

-

1DETAIL

-

2DETAIL

2-6

2-4

�"

�"

ALL ALUMINUM TO BE 6061-T6

FRAME

PLAN VIEW

LID / COVER

PLAN VIEW

ASSEMBLY

PLAN VIEW

ES7101-03
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SEWER LINE

SANITARY

TOILET DUMP

INLET FROM

(FIELD VERIFY)

THE SANITARY SEWER LINE

18" ABOVE THE INVERT OF

THE PIPE TO BE TERMINATED

CONTROL VALVE CHAMBER

WATER FLUSH LINE FROM

BALL VALVE

6"

6"

6
"

3’-0"

2
’-

0
"

6
"

6"

6
"

6
"

1’-0"

4
’-

0
"

CHECK VALVE

VACUUM BREAKER

WATER LINE FROM PRESSURE

2" DIA. DOMESTIC COPPER

CONTROL PANEL

CONTROL WIRING TO

SUPPORT FOR THE VALVES

PLAIN CEMENT CONCRETE PEDESTAL

VALVE (TYP.)

BRASS UNION
120V AC

2’-0" x 1’-0" x 12" DEEP

CONCRETE FOUNDATION

FINISHED GRADE

�" x 4" "RED HEAD" ANCHORS.

GALVANIZED STEEL BASE PLATE WITH

1" DIA. RIGID CONDUIT

GALVANIZED STEEL ANGLE IRON FRAME

PUSH BUTTON

TIGHT LOCKABLE ENCLOSURE

STAINLESS STEEL JIC, WATER

LAMP (GREEN)

FLUSH CONTROL VALVE NO.     "

NAME PLATE "PUSH BUTTON FOR

SOLENOID VALVE

ASCO "RED HAT"

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011

UserName=> carlosa Date Plotted: 2:30:28 PM10/5/2011 Plot Driver=> S:\Plot Drivers\pdf.plt FileName=> s:\V8EngStds\7000\ES7102.dgn

ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

(TYP.)

(
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2
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3

PB

1

TDa

TDb

5
SOL

6

L4

CONTROL PANEL LAYOUT

FLUSHING MANHOLE

FLUSHING MANHOLE

PLAN

CONTROL VALVE NO.     OPEN"

NAME PLATE "LIGHT ON, FLUSH

TO FLUSHING MANHOLE

2" DIA. WATER FLUSH LINE

30" CAST IRON LID 

CAST IRON FRAME AND

36" I.D. MANHOLE WITH

BOX CHAMBER

FLUSHING CONTROL VALVE

PLAN

SOLENOID VALVE CONTROL

SCHEMATIC DIAGRAM FOR

ES7102

- 1 OF 1
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(2 PLACES)

UNISTRUT

REFLECTIVE TAPE

3M WHITE 2" WIDE

 BRASS BALL VALVE�"

(2 PLACES)

UNISTRUT

BALL VALVE

2
’-

0
"

5
�

"

4" SQ. STEEL TUBE

UNISTRUT

CLAMP

CUSHIONED PIPE

�" UNISTRUT

�" 90° BRASS ELBO

NIPPLE

�" x 1�" BRASS

COVER MARKED "WATER"

VALVE BOX WITH TRAFFIC

14" DIA. x 12" DEEP CONCRETE

EMBEDDED IN CONCRETE

PROTECTIVE WRAP WHEN

WRAP COPPER PIPE WITH

ENCASEMENT

12" DIA. CONCRETE

SUPPLY (TYPICAL)

10" L x 8" W x 6"D ABOVE WATER

12 GAGE STEEL POWDER COAT FINISH

5" RADIUS WALL MOUNT HOSE RACK

5
�

"

4" SQ. STEEL TUBE

WATER SUPPLY

�" DOMESTIC

�" DUAL CHECK

FEBCO 810 DB21

GRAVEL AROUND VALVE

PLACE 2 CUBIC FEET OF

1" BALL CURB VALVE

SUPPLY (TYPICAL)

10" L x 8" W x 6"D ABOVE WATER

12 GAGE STEEL POWDER COAT FINISH

5" RADIUS WALL MOUNT HOSE RACK

4" SQ. STEEL TUBE

4" SQ. STEEL TUBE

1" TO �" TRANSITION
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ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

TOP OF CARTWAY C

POTABLE WATER SUPPLY
ELEVATION

C

84" LONG STEEL TUBE

PLAN AT TOP OF

72" LONG STEEL TUBE

PLAN AT TOP OF

DETAIL "A"
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REINFORCING STEEL SHALL HAVE A MINIMUM PROTECTIVE COVERING CONCRETE AS FOLLOWS:

SHALL REQUIRE PRIOR APPROVAL FROM THE ENGINEER OF RECORD. 

REINFORCING BARS SHALL BE SPLICED AS SHOWN ON DRAWINGS. ANY ADDITIONAL SPLICING 

ASTM A706, GRADE 60, UNLESS NOTED OTHERWISE. 

A615, GRADE 60. REINFORCING STEEL TO BE WELDED SHALL CONFORM TO REQUIREMENTS OF 

REINFORCING STEEL SHALL BE DEFORMED STEEL CONFORMING TO THE REQUIREMENTS OF ASTM 

MIX DESIGNS SHALL BE SUBMITTED TO THE ENGINEER FOR APPROVAL PRIOR TO USE. 

REFER TO SCRRA STANDARDS AND SPECIFICATIONS FOR AGGREGATES AND PROPORTIONS 

ABLE MIX WHICH CAN BE PLACED WITHOUT SEGREGATION OR EXCESS FREE SURFACE WATER. 

PROPORTIONS OF AGGREGATE TO CEMENT SHALL BE SUCH AS TO PRODUCE A DENSE WORK- 

WATER CEMENT RATION NOT TO EXCEED 0.50. 

CLEAN AND POTABLE. CONTINUOUS INSPECTION IS REQUIRED FOR ALL CONCRETE WORK. 

TYPE II CONFORMING TO ASTM C150. WATER FOR MIXING AND CURING SHALL BE FRESH, 

ACCORDANCE WITH THE APPLICABLE CODE AND ACI STANDARDS. CEMENT SHALL BE 

MIXING AND PLACING OF ALL CONCRETE AND SELECTION OF MATERIALS SHALL BE IN 

OTHERWISE. 

COMPRESSIVE STRENGTH AT 28 DAYS OF 3000 PSI FOR ALL CONCRETE, UNLESS NOTED 

CONCRETE SHALL BE NORMAL WEIGHT - 145 LBS./CU. FT. AND SHALL HAVE A MINIMUM 

SITE SPECIFIC CONDITIONS SHOULD BE VERIFIED AND DESIGN ADJUSTED ACCORDINGLY 

INSPECTION PIT DESIGN BASED ON SOIL BEARING PRESSURE OF 2250 PSF TO 3500 PSF, 

DETERMINED BY ENGINEER. 

DIMENSIONS SHOWN ARE FOR A STANDARD INSPECTION PIT, ACTUAL DIMENSIONS TO BE 

CONFIGURATION LEADING INTO INSPECTION PIT. 

LOCATION OF RAIL PADS AND LIGHTING NICHES WILL BE DETERMINED BY RAIL TIE 
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PL 4�" x �" x 1’-1"

FOR TIGHT FIT AGAINST RAIL

SINGLE RAIL CLAMP INSTALLED

�" FILLER PL

STUDS @ 24" O.C.

W/ �" DIA. x 3" WELDED

L1�" x 1�" x �"

CONT. GALV.

4" DIA. CAST IRON SEWER PIPE

STD. 90° HOOK & EXTENSION

EACH SIDE OF U-BOLT

ADD 1-#7 CONT. AT

4" SEWER PIPE

FOR PLACEMENT OF RAIL

PROVIDE CONTINUOUS POCKET

FLANGEWAY

CONCRETE FILL
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JACKING PAD PER ES7104.

ES7101 & ES7102 TO BE LOCATED ON

PER SCRRA ENGINEERING STANDARDS

WHEN SPECIFIED, TOILET DUMP (TYP.)

0
"

3’-0"

2" CLR

1’-3"

2
"

2
�

" 2�"DETAILS

SEE DRAWING SET ES7101 FOR

TOILET DUMP FRAME AND COVER
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FOLLOWS:

REINFORCING STEEL SHALL HAVE A MINIMUM PROTECTIVE COVERING CONCRETE AS 

SPLICING SHALL REQUIRE PRIOR APPROVAL FROM THE ENGINEER OF RECORD. 

REINFORCING BARS SHALL BE SPLICED AS SHOWN ON DRAWINGS. ANY ADDITIONAL 

REQUIREMENTS OF ASTM A706, GRADE 60. 

ASTM A615, GRADE 60. REINFORCING STEEL TO BE WELDED SHALL CONFORM TO 

REINFORCING STEEL SHALL BE DEFORMED STEEL CONFORMING TO THE REQUIREMENTS OF 

PRIOR TO USE. 

AND PROPORTIONS. MIX DESIGNS SHALL BE SUBMITTED TO THE ENGINEER FOR APPROVAL 

SURFACE WATER. REFER TO SCRRA STANDARDS AND SPECIFICATIONS FOR AGGREGATES 

WORKABLE MIX WHICH CAN BE PLACED WITHOUT SEGREGATION OR EXCESS FREE 

PROPORTIONS OF AGGREGATE TO CEMENT SHALL BE SUCH AS TO PRODUCE A DENSE 

ALL CONCRETE WORK. WATER CEMENT RATION NOT MORE THAN 0.50. 

SHALL BE FRESH, CLEAN AND POTABLE. CONTINUOUS INSPECTION IS REQUIRED FOR 

SHALL BE TYPE II CONFORMING TO ASTM C150. WATER FOR MIXING AND CURING 

IN ACCORDANCE WITH THE APPLICABLE CODE AND ACI STANDARDS. CEMENT 

MIXING AND PLACING OF ALL CONCRETE AND SELECTION OF MATERIALS SHALL BE 

MINIMUM COMPRESSIVE STRENGTH AT 28 DAYS OF 3000 PSI FOR ALL CONCRETE. 

CONCRETE SHALL BE NORMAL WEIGHT-145 LBS./CU. FT. AND SHALL HAVE A 

ADJUSTED ACCORDINGLY. 

TO 3500 PSF, SITE SPECIFIC CONDITIONS SHOULD BE VERIFIED AND DESIGN 

JACKING PAD DESIGN BASED ON SOIL BEARING PRESSURE OF 2250 PSF 

DIMENSIONS TO BE DETERMINED BY ENGINEERING CONTRACTOR. 

DIMENSIONS SHOWN ARE FOR A STANDARD JACKING PAD, ACTUAL 

DETERMINED BY SCRRA ENGINEERING STANDARD ES7104. 

TOILET DUMPS SHOWN FOR REFERENCE ONLY. EXACT LOCATIONS TO BE 

FOR DETAILS OF RAIL FIXATION, REFER TO DETAIL 5 ON DRAWING ES7106-02.

BOND. ALL BENDS SHALL BE MADE COLD. 

ALL BARS SHALL BE CLEAN OF RUST, GREASE AND OTHER MATERIALS LIKELY TO IMPAIR 

  ALL OTHERS

    SLABS AND WALLS

  OR WEATHER:

C)  CONCRETE PLACED AGAINST FORMS BUT NOT EXPOSED DIRECTLY TO EARTH

 

  No. 5 AND SMALLER

    BARS LARGER THAN No. 5

B)  CONCRETE PLACED AGAINST FORMS BUT EXPOSED TO EARTH AND WEATHER:

 

A)  CONCRETE PLACED DIRECTLY AGAINST EARTH

(CENTERED)

4 SIDES OF TOILET DUMP SUMP

ADDITIONAL #7 X 6’-0" LONG

TOP & BOT. (TYP.)

#7 @ 8" O.C. E.W

INSTALLING FRAME / COVER ASSEMBLY

A COAT OF BITUMINOUS PAINT BEFORE

IN CONTACT WITH CONCRETE WITH

THOROUGHLY COAT ALL ALUMINUM

EXCEED 3’-3"

ANCHOR SPACING NOT TO

HEX NUT AND LOCK WASHER,

SELF-LOCKING NUT OR

1 - 1" DIA. U-BOLT WITH 

11.
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As per ACI 318-89
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TO BE DETERMINED BASED ON SITE SPECIFIC CONDITIONS.
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SIZE OF STORM DRAIN AND SANITARY SEWER SYSTEMS 

BASED ON SITE SPECIFIC SOIL CONDITIONS. 
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FROM SYSTEM

VALVE

BRASS PLUG

(TYP)

PIPE CLAMP

(TYP)

SUPPORT SPACER

AUTO ALTERNATOR

480V 3 DIA. START/STOP

CONTROL PANEL NEMA 4 INTAKE (TYP)

10 MICRON FILTER

(TYP)

ISOLATION PAD

PAD

HOUSEKEEPING

(TYP)

�" CINCH BOLTS

SEISMIC ANCHOR

RECEIVER

240 GALLON

AUTO DRAIN
(TYP)

PRESSURE GUAGE

175CFM W/MANUAL/ AUTO DRAIN

0, 3MIC. COALESCING FILTER

FLEXIBLE CONNECTOR

3" FLOOR SINK (FS-1)

2"
�"

W/ IRON GRATING

SHALLOW CHANNEL (3.9" H x 6.1" W)

JAY R. SMITH - MODEL 9832

WITH PRESSURE GUAGE

PRESSURE REGULATOR
(TYP)

SHUT-OFF VALVE

UNION (TYP)

2"

AD-1 & 2

FINISHED FLOOR

FROM SYSTEM

PACKAGE

CA-1 & 2
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AFTER COOLER

IW
IW

AIR COMPRESSOR SCHEDULE

LOCATION MFR.

COMPRESSOR RECEIVERMOTOR

VOLTSHPRPM CYCLEPHASE

REMARKS

CA-1 72 EA. 175 145 150 670 20 EA. 480 3 60 240

CA-2 35 EA.2545 175 140 145 1050 10 EA. 480 3 60 240

AIR DRYER SCHEDULE

HP VOLTS PHASE CYCLE

REMARKSLOCATION TYPE SCFM

MOTOR

AD-1 OUTSIDE REFRIGERATED DRYING

MFR

15OHSE 150 115 1 60 FOR OUTSIDE USE

75HSBAD-2 OUTSIDE REFRIGERATED DRYING 75 115 FOR OUTSIDE USE601

F
L

O
W

A
P

P
R

O
X
.

F
L

O
W

 

2" BY-PASS

SPILL TO F.S.

3"

A
P

P
R

O
X
.

AIR COMPRESSOR/DRYER DETAIL

AIR COMPRESSOR OUTLET (AO-3) AIR COMPRESSOR OUTLET (AO-2) AIR COMPRESSOR OUTLET (AO-1)

NOTE:

CONTRACTOR TO PROVIDE ADDITIONAL PIPING SUPPORTS AS NEEDED.

UNTREATED STORM SEWER

CONNECT TO SITE

CONTACT SET @ 45° F

WEATHER PROOF PRESS.

AIR DRYER

(DUPLEX)

OUTSIDE

TYPE 30

RAND

INGERSOL

MODEL

MAKE

CFM

DELIV.

20/A20

2000X

TYPE 30

RAND

INGERSOL

PSI

MAX.

PSI

CUT IN

PSI

CUT OUT

GAL.

CAPACITY

STARTER

NEMA 4

STARTER

NEMA 4

NO.

UNIT

NO.

UNIT

MODEL

MAKE

HEATSINK

ZEKS

HEATSINK

ZEKS

1KW

� HP,

0.8KW

� HP,

(SIMPLEX)

OUTSIDE

ES7201-01
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PLUMBING SCHEDULE AND DETAILS

COMPRESSED AIR
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NOTES:

DRYER
30" x 60" COMPRESSOR

FOUNDATION BOLTS SHOULD PROJECT THRU NUTS AT LEAST �"  TO ALLOW FOR LEVELING.

CONTRACTOR TO SUBMIT PAD DETAILS PER SCRRA STANDARD SPECIFICATIONS.

DRYER

STORAGE UNIT

5’-0" x 8’-0" PORTABLE

FOUNDATION PLAN

2.

1.

COMPRESSOR

30" x 84" 240 GAL.

PLAN AT COMPRESSOR FOUNDATION

PLAN AT SIMPLEX COMPRESSOR FOUNDATION

ES7201-02
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3
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MISCELLANEOUS EQUIPMENT FOUNDATIONS
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CB MR

A

B

C

A 8 B

PR
PHASE LOSS RELAY

H4
H2

T1
H3

H1

X1 X2

CB

5

6

7

8

FU3

15A 120V

SW1
ESD STOP

START

CR

TCTR PR

1 1 23

3 4

CR

CR

CR

R

MR

RF

A1 A2

MR

N.O. FLOOD

ESD RUN POSITION OUT

480 POWER ON

G

A

TCTR
11 9

H4 H2 T2 H3 H1

TCTR

2 10

TO CAB CAR OR LOCOMOTIVE

RECEPTACLES

400A

TWO

PROTECTED

GFI

400/800A

480V

10A

FU1

10A

FU2

480 - 240 / 120

250VA

TEST

GFI

CB

10A

FU4

240 - 120 / 24

50VA

PERMISSIVE

LOOP

5A

FU5

X1

5A

FU6

X2
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GROUND POWER SYSTEM
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(RED)

EMERGENCY STOP

POWER DISCONNECT

480VAC

1’-6"
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1’-1"

10"

1
’-

6
"

1’-6"

10"

8
"

9
�

"

9"

7�"

4
’-

7
�

"

4" DIA.

�" NPT

MEYERS HUB

DISCONNECT

CONTROL POWER

T1

T2

PANEL DOOR

HANDLE ON

DISCONNECT

ALIGN WITH

O.K. (AMBER)

TRAIN LINE

RECEPTACLES

4000 A

CR

PR

2
�

"

3
�

"

2
�

"
2
�

"

GROUND BAR

TB-1

TCTR
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T2

T1

MR

CR

PR

RECTIFIER

BRIDGE 
TCTR

CB

TB-1

DISCONNECT

CONTROL POWER

RECEPTACLES

4000 A

GROUND BAR

POWER ON

PUSH TO TEST

E  SHUTDOWN

POWER DISCONNECT

480 VAC

PUSH TO SHUTDOWN

EMERGENCY SHUTDOWN

CONTROL DISCONNECT

120 VAC

LAYOUT

RIGHT SIDE PANEL

LAYOUT

LEFT SIDE PANEL
LAYOUT

BACK PANEL

LAYOUT

PANEL DOOR

QTY ITEM DESCRIPTION LEGEND

1 CIRCUIT BREAKER, 3 POLE, 600A, 480 VAC, ELECTRONIC TRIP CB

1 M

2 M

1

1 CB

1 T2

1 T1

1

1

SW1

START

ESD

CONTACTOR, IEC, 3 POLE, 630A, 480 VAC, COIL VOLTAGE 120 VAC

LUG KIT, 2 x 2 600 MCM

SAFETY SWITCH, 2 POLE, 30A, 240 VAC, NEMA 3R

DOOR MOUNTED OPERATING MECHANISMS

CONTROL TRANSFORMER, 120/24 V

CONTROL TRANSFORMER, 480/120-240 V

KEY OPERATED SELECTOR SWITCH, 3 POSITION, SPRING RETURN TO CENTER

PUSH BUTTON OPERATOR

BILL OF MATERIAL

1 PILOT LIGHT, AMBER, 120 VAC A

QTY ITEM DESCRIPTION LEGEND

1

1 CR

1 PR

1

1 TCTR

1

1

PR

1

1 ESD

1

1 CONTACT BLOCK, 1 N.O. & N.C.

G, STOP

CONTACT BLOCK, 1 N.C.

CONTACT BLOCK 1 N.O. ESD

POWER ON

MUSHROOM HEAD, RED, JUMBO ESD

RELAY, 3 POLE, 2 N.O. & 1 N.C., 120 VAC COIL

TCTR

RELAY SOCKET

RELAY SOCKET

RELAY, 24 VDC, 3 POLE, 11 PIN

RELAY, PHASE LOSS/ UNDER VOLTAGE, 480 VAC

GROUND BAR

QTY ITEM DESCRIPTION LEGEND

1

2

2

2

2

1 F4

1

1

CONDUIT NIPPLE, CLOSE x �"

4

3

1

1 BACK PANEL

NAMEPLATE, LARGE NEMA DEVICE

NAMEPLATE, 3" x 4", RED WHITE LETTERS

ENCLOSURE, NEMA 4�", 2 DOOR, LOCKABLE HANDLE

RFMEYERS HUB, �"

LOCK NUT, �"

BUSHING INSULATING, �"

CONNECTOR

FUSES, TRM-10

1 F3FUSES, TRM-15

2 FUSES, ATMR-5

2 FUSES, ATMR-10

1

1

F5 & F6

F1 & F2

TERMINAL BLOCK, 10 POLE, 30 A

CABLE, WELDING, 4/0

BILL OF MATERIAL (CONT.) BILL OF MATERIAL (CONT.)

PUSH BUTTON, ILLUMINATED, RED, 120 VAC

MOUNTING HOOD

1 PENANT FIXTURE

WAYSIDE POWER CABINET OPERATION:

CONNECTOR

2 HOUSING & CABLE ASSEMBLY - PYLE NATIONAL PART No. RPC1736SE1794 OR EQUAL

PHASING FOR WAYSIDE POWER SHALL BE SET FOR COUNTER CLOCKWISE.

LOCATED ABOVE THE KEY SWITCH. 

TO SHUT DOWN THE 480 VOLT POWER, PUSH THE RED STOP BUTTON 

WILL ILLUMINATE. 

LIGHT WILL GO OUT, THE RED PUSH BUTTON ABOVE THE KEY SWITCH 

OF THE WAYSIDE POWER PANEL WILL ILLUMINATE, THE AMBER TRAINLINE 

WHEN THE 480 VOLT POWER IS ENERGIZED, THE RED LIGHT ON TOP 

THE FRONT OF THE WAYSIDE POWER CABINET. 

TO THE EQUIPMENT BY KEYING ON THE KEY SWITCH LOCATED ON 

WHEN TRAINLINE IS ESTABLISHED ENERGIZED THE 480 VOLT POWER 

WHEN THERE IS CONTINUITY IN THE TRAINLINE CIRCUIT. 

THE AMBER LIGHT OF THE WAYSIDE POWER CABINET WILL ILLUMINATE 

THE WAYSIDE POWER PANEL TO THE CONNECTED POSITION. 

MOVE THE CONTROL CIRCUIT KNIFE SWITCH LOCATED ON THE SIDE OF 

TO THE RUN POSITION (OUT). 

MOVE THE EMERGENCY STOP BUTTON ON THE FRONT OF THE PANEL 

CONNECTED TO THE CABCAR OR LOCOMOTIVE:

WITH TWO WAYSIDE POWER JUMPER CABLES

KEY SWITCH

(RED)

STOP BUTTON

7.

 

6.

 

 

 

5.

 

 

4.

 

3.

 

2.

 

1.

RECTIFIER

BRIDGE

CONTROL DISCONNECT

120 VAC

ES7301-02
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PANEL LAYOUTS

GROUND POWER SYSTEM
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INTERCAR JUMPER ASSEMBLIES AS REQUIRED

SPECIFY OVERALL LENGTH

6�" 2�"

2
�

"

(TYP. 8 PER COACH CAR)

CAR RECEPTACLE

R86 CONNECTOR R86 CONNECTOR

R86 CONNECTOR

R86 CONNECTOR(HYPALON) R86

FEMALE PIN PLUG BODY

NO. TY-5409 OR EQUAL

EVERY 18" TOP & BOT.

NON-METALLIC CABLE BAND

CONTROL CABLE (TYP.)

AND 1 - 3/C #10 AWG

3 - #4/0 POWER CABLES

2�" WIDE HALF LAPPED

�" SCOTCH #35 YELLOW TAPE

DIRECTOR OF ENGINEERING AND CONSTRUCTION

ENGINEERING STANDARDS

REVISION

STANDARD

SHEET

SCALE:

CADD FILE:

ENG.DES.DATEREV. DESCRIPTION

DRAWN BY: DATE:

FOR NON-SCRRA APPROVED USES:

ALL RIGHTS RESERVED.

ANY FORM OR BY ANY MEANS WITHOUT THE PRIOR WRITTEN PERMISSION OF SCRRA.

USE. NO PART OF THESE STANDARDS SHOULD BE REPRODUCED OR DISTRIBUTED IN

THIS INFORMATION AGREES THAT IT ASSUMES ALL LIABILITY ARISING FROM SUCH

AND REPRESENTATIONS OF ANY KIND ARE DISCLAIMED. ANYONE MAKING USE OF

WITHOUT CONSULTING A REGISTERED PROFESSIONAL ENGINEER. ALL WARRANTIES

STANDARDS IS THE SOLE RESPONSIBILITY OF THE USER AND SHOULD NOT BE USED

THE DATA OR INFORMATION CONTAINED HEREIN. THE SELECTION AND USE OF THESE

SCRRA SHALL NOT BE RESPONSIBLE FOR THE ACCURACY OR COMPLETENESS OF

SCRRA ENGINEERING STANDARDS ARE INTENDED FOR SCRRA APPROVED USES ONLY.03/31/2011

UserName=> carlosa Date Plotted: 2:30:35 PM10/5/2011 Plot Driver=> S:\Plot Drivers\pdf.plt FileName=> s:\V8EngStds\7000\ES7302.dgn

ASSISTANT DIRECTOR: STANDARDS & DESIGN

ONE GATEWAY PLAZA, 12TH FLOOR, L. A., CA. 90012

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

480-VOLT CORDSET SCHEMATIC

PLAN VIEW - CONTROL INTERLOCK SCHEME FOR 480V STANDBY POWER

480-VOLT OUTLET PIN UTILIZATIONS

480-VOLT CORDSET

COACH CAR (NIC)COACH CAR (NIC)COACH CAR (NIC)

MAIN PIN #1

MAIN PIN #2

MAIN PIN #3

AUX. PIN #1

AUX. PIN #2

AUX. PIN #3

MAIN PIN #1

MAIN PIN #2

MAIN PIN #3

AUX. PIN #1

AUX. PIN #2

AUX. PIN #3

#10

#4/0

QUANTITY REQ’D.-2 FOR EACH 480-VOLT WAYSIDE POWER RECEPTACLE BOX OUTLET

PIN

MAIN #1

MAIN #2

MAIN #3

AUX. #1

AUX. #2

AUX. #3

GROUND

CONNECTION AT RECEPTACLE CAR CONNECTION

480-V ‘A’ BUS

480-V ‘B’ BUS

480-V ‘C’ BUS

GROUNDING

FUNCTION

‘A’ PHASE OF 480V FEEDER

‘B’ PHASE OF 480V FEEDER

‘C’ PHASE OF 480V FEEDER

(QTY. 2)

JUMPER CABLES
(PERM)

JUMPER CABLES

(PERM)

JUMPER CABLES
(QTY. 1)

JUMPER CABLES

CABINET

LOOP TO RECEPTACLE/

TRACK & CAR CLOSED

ACT TO DE-ENERGIZE 480V POWER TO CARS

WAYSIDE SYSTEM SHALL AUTOMATICALLY

UPON DETECTION OF AN OPEN CIRCUIT,

MONITOR CONTINUITY OF CLOSED LOOP.

SYSTEM SHALL OPERATE TO CONTINUOUSLY

CLOSED LOOP TO 480V WAYSIDE POWER

CONNECTIONS FROM CONTROL INTERLOCK

SYSTEM RELAY (S)

CONTROL INTERLOCK

OPPOSITE END OF CAR

AUX. #1 PIN OF RECEPTACLE AT

GROUND

CHASIS

POWER

480-V

POWER

480-V

POWER

480-V

INTERLOCK

CLOSED LOOP

CONTROL

ES7302
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CORDSET DETAILS

480V WAYSIDE POWER
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 SPEED FT/S 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 FT/S SPEED

10 14.67 293 308 323 337 352 367 381 396 411 425 440 455 469 484 499 513 528 543 557 572 587 601 616 631 645 660 675 689 704 719 733 14.67 10
11 16.13 323 339 355 371 387 403 419 436 452 468 484 500 516 532 549 565 581 597 613 629 645 661 678 694 710 726 742 758 774 791 807 16.13 11
12 17.60 352 370 387 405 422 440 458 475 493 510 528 546 563 581 598 616 634 651 669 686 704 722 739 757 774 792 810 827 845 862 880 17.60 12
13 19.07 381 400 419 439 458 477 496 515 534 553 572 591 610 629 648 667 686 705 725 744 763 782 801 820 839 858 877 896 915 934 953 19.07 13
14 20.53 411 431 452 472 493 513 534 554 575 595 616 637 657 678 698 719 739 760 780 801 821 842 862 883 903 924 945 965 986 1006 1027 20.53 14
15 22.00 440 462 484 506 528 550 572 594 616 638 660 682 704 726 748 770 792 814 836 858 880 902 924 946 968 990 1012 1034 1056 1078 1100 22.00 15
16 23.47 469 493 516 540 563 587 610 634 657 681 704 727 751 774 798 821 845 868 892 915 939 962 986 1009 1033 1056 1079 1103 1126 1150 1173 23.47 16
17 24.93 499 524 549 573 598 623 648 673 698 723 748 773 798 823 848 873 898 923 947 972 997 1022 1047 1072 1097 1122 1147 1172 1197 1222 1247 24.93 17
18 26.40 528 554 581 607 634 660 686 713 739 766 792 818 845 871 898 924 950 977 1003 1030 1056 1082 1109 1135 1162 1188 1214 1241 1267 1294 1320 26.40 18
19 27.87 557 585 613 641 669 697 725 752 780 808 836 864 892 920 947 975 1003 1031 1059 1087 1115 1143 1170 1198 1226 1254 1282 1310 1338 1365 1393 27.87 19
20 29.33 587 616 645 675 704 733 763 792 821 851 880 909 939 968 997 1027 1056 1085 1115 1144 1173 1203 1232 1261 1291 1320 1349 1379 1408 1437 1467 29.33 20
21 30.80 616 647 678 708 739 770 801 832 862 893 924 955 986 1016 1047 1078 1109 1140 1170 1201 1232 1263 1294 1324 1355 1386 1417 1448 1478 1509 1540 30.80 21
22 32.27 645 678 710 742 774 807 839 871 903 936 968 1000 1033 1065 1097 1129 1162 1194 1226 1258 1291 1323 1355 1387 1420 1452 1484 1517 1549 1581 1613 32.27 22
23 33.73 675 708 742 776 810 843 877 911 945 978 1012 1046 1079 1113 1147 1181 1214 1248 1282 1316 1349 1383 1417 1451 1484 1518 1552 1585 1619 1653 1687 33.73 23
24 35.20 704 739 774 810 845 880 915 950 986 1021 1056 1091 1126 1162 1197 1232 1267 1302 1338 1373 1408 1443 1478 1514 1549 1584 1619 1654 1690 1725 1760 35.20 24
25 36.67 733 770 807 843 880 917 953 990 1027 1063 1100 1137 1173 1210 1247 1283 1320 1357 1393 1430 1467 1503 1540 1577 1613 1650 1687 1723 1760 1797 1833 36.67 25
26 38.13 763 801 839 877 915 953 991 1030 1068 1106 1144 1182 1220 1258 1297 1335 1373 1411 1449 1487 1525 1563 1602 1640 1678 1716 1754 1792 1830 1869 1907 38.13 26
27 39.60 792 832 871 911 950 990 1030 1069 1109 1148 1188 1228 1267 1307 1346 1386 1426 1465 1505 1544 1584 1624 1663 1703 1742 1782 1822 1861 1901 1940 1980 39.60 27
28 41.07 821 862 903 945 986 1027 1068 1109 1150 1191 1232 1273 1314 1355 1396 1437 1478 1519 1561 1602 1643 1684 1725 1766 1807 1848 1889 1930 1971 2012 2053 41.07 28
29 42.53 851 893 936 978 1021 1063 1106 1148 1191 1233 1276 1319 1361 1404 1446 1489 1531 1574 1616 1659 1701 1744 1786 1829 1871 1914 1957 1999 2042 2084 2127 42.53 29
30 44.00 880 924 968 1012 1056 1100 1144 1188 1232 1276 1320 1364 1408 1452 1496 1540 1584 1628 1672 1716 1760 1804 1848 1892 1936 1980 2024 2068 2112 2156 2200 44.00 30
31 45.47 909 955 1000 1046 1091 1137 1182 1228 1273 1319 1364 1409 1455 1500 1546 1591 1637 1682 1728 1773 1819 1864 1910 1955 2001 2046 2091 2137 2182 2228 2273 45.47 31
32 46.93 939 986 1033 1079 1126 1173 1220 1267 1314 1361 1408 1455 1502 1549 1596 1643 1690 1737 1783 1830 1877 1924 1971 2018 2065 2112 2159 2206 2253 2300 2347 46.93 32
33 48.40 968 1016 1065 1113 1162 1210 1258 1307 1355 1404 1452 1500 1549 1597 1646 1694 1742 1791 1839 1888 1936 1984 2033 2081 2130 2178 2226 2275 2323 2372 2420 48.40 33
34 49.87 997 1047 1097 1147 1197 1247 1297 1346 1396 1446 1496 1546 1596 1646 1695 1745 1795 1845 1895 1945 1995 2045 2094 2144 2194 2244 2294 2344 2394 2443 2493 49.87 34
35 51.33 1027 1078 1129 1181 1232 1283 1335 1386 1437 1489 1540 1591 1643 1694 1745 1797 1848 1899 1951 2002 2053 2105 2156 2207 2259 2310 2361 2413 2464 2515 2567 51.33 35
36 52.80 1056 1109 1162 1214 1267 1320 1373 1426 1478 1531 1584 1637 1690 1742 1795 1848 1901 1954 2006 2059 2112 2165 2218 2270 2323 2376 2429 2482 2534 2587 2640 52.80 36
37 54.27 1085 1140 1194 1248 1302 1357 1411 1465 1519 1574 1628 1682 1737 1791 1845 1899 1954 2008 2062 2116 2171 2225 2279 2333 2388 2442 2496 2551 2605 2659 2713 54.27 37
38 55.73 1115 1170 1226 1282 1338 1393 1449 1505 1561 1616 1672 1728 1783 1839 1895 1951 2006 2062 2118 2174 2229 2285 2341 2397 2452 2508 2564 2619 2675 2731 2787 55.73 38
39 57.20 1144 1201 1258 1316 1373 1430 1487 1544 1602 1659 1716 1773 1830 1888 1945 2002 2059 2116 2174 2231 2288 2345 2402 2460 2517 2574 2631 2688 2746 2803 2860 57.20 39
40 58.67 1173 1232 1291 1349 1408 1467 1525 1584 1643 1701 1760 1819 1877 1936 1995 2053 2112 2171 2229 2288 2347 2405 2464 2523 2581 2640 2699 2757 2816 2875 2933 58.67 40
41 60.13 1203 1263 1323 1383 1443 1503 1563 1624 1684 1744 1804 1864 1924 1984 2045 2105 2165 2225 2285 2345 2405 2465 2526 2586 2646 2706 2766 2826 2886 2947 3007 60.13 41
42 61.60 1232 1294 1355 1417 1478 1540 1602 1663 1725 1786 1848 1910 1971 2033 2094 2156 2218 2279 2341 2402 2464 2526 2587 2649 2710 2772 2834 2895 2957 3018 3080 61.60 42
43 63.07 1261 1324 1387 1451 1514 1577 1640 1703 1766 1829 1892 1955 2018 2081 2144 2207 2270 2333 2397 2460 2523 2586 2649 2712 2775 2838 2901 2964 3027 3090 3153 63.07 43
44 64.53 1291 1355 1420 1484 1549 1613 1678 1742 1807 1871 1936 2001 2065 2130 2194 2259 2323 2388 2452 2517 2581 2646 2710 2775 2839 2904 2969 3033 3098 3162 3227 64.53 44
45 66.00 1320 1386 1452 1518 1584 1650 1716 1782 1848 1914 1980 2046 2112 2178 2244 2310 2376 2442 2508 2574 2640 2706 2772 2838 2904 2970 3036 3102 3168 3234 3300 66.00 45
46 67.47 1349 1417 1484 1552 1619 1687 1754 1822 1889 1957 2024 2091 2159 2226 2294 2361 2429 2496 2564 2631 2699 2766 2834 2901 2969 3036 3103 3171 3238 3306 3373 67.47 46
47 68.93 1379 1448 1517 1585 1654 1723 1792 1861 1930 1999 2068 2137 2206 2275 2344 2413 2482 2551 2619 2688 2757 2826 2895 2964 3033 3102 3171 3240 3309 3378 3447 68.93 47
48 70.40 1408 1478 1549 1619 1690 1760 1830 1901 1971 2042 2112 2182 2253 2323 2394 2464 2534 2605 2675 2746 2816 2886 2957 3027 3098 3168 3238 3309 3379 3450 3520 70.40 48
49 71.87 1437 1509 1581 1653 1725 1797 1869 1940 2012 2084 2156 2228 2300 2372 2443 2515 2587 2659 2731 2803 2875 2947 3018 3090 3162 3234 3306 3378 3450 3521 3593 71.87 49
50 73.33 1467 1540 1613 1687 1760 1833 1907 1980 2053 2127 2200 2273 2347 2420 2493 2567 2640 2713 2787 2860 2933 3007 3080 3153 3227 3300 3373 3447 3520 3593 3667 73.33 50
51 74.80 1496 1571 1646 1720 1795 1870 1945 2020 2094 2169 2244 2319 2394 2468 2543 2618 2693 2768 2842 2917 2992 3067 3142 3216 3291 3366 3441 3516 3590 3665 3740 74.80 51
52 76.27 1525 1602 1678 1754 1830 1907 1983 2059 2135 2212 2288 2364 2441 2517 2593 2669 2746 2822 2898 2974 3051 3127 3203 3279 3356 3432 3508 3585 3661 3737 3813 76.27 52
53 77.73 1555 1632 1710 1788 1866 1943 2021 2099 2177 2254 2332 2410 2487 2565 2643 2721 2798 2876 2954 3032 3109 3187 3265 3343 3420 3498 3576 3653 3731 3809 3887 77.73 53
54 79.20 1584 1663 1742 1822 1901 1980 2059 2138 2218 2297 2376 2455 2534 2614 2693 2772 2851 2930 3010 3089 3168 3247 3326 3406 3485 3564 3643 3722 3802 3881 3960 79.20 54
55 80.67 1613 1694 1775 1855 1936 2017 2097 2178 2259 2339 2420 2501 2581 2662 2743 2823 2904 2985 3065 3146 3227 3307 3388 3469 3549 3630 3711 3791 3872 3953 4033 80.67 55



     

SPEED FT/S 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 FT/S SPEED

56 82.13 1643 1725 1807 1889 1971 2053 2135 2218 2300 2382 2464 2546 2628 2710 2793 2875 2957 3039 3121 3203 3285 3367 3450 3532 3614 3696 3778 3860 3942 4025 4107 82.13 56
57 83.60 1672 1756 1839 1923 2006 2090 2174 2257 2341 2424 2508 2592 2675 2759 2842 2926 3010 3093 3177 3260 3344 3428 3511 3595 3678 3762 3846 3929 4013 4096 4180 83.60 57
58 85.07 1701 1786 1871 1957 2042 2127 2212 2297 2382 2467 2552 2637 2722 2807 2892 2977 3062 3147 3233 3318 3403 3488 3573 3658 3743 3828 3913 3998 4083 4168 4253 85.07 58
59 86.53 1731 1817 1904 1990 2077 2163 2250 2336 2423 2509 2596 2683 2769 2856 2942 3029 3115 3202 3288 3375 3461 3548 3634 3721 3807 3894 3981 4067 4154 4240 4327 86.53 59
60 88.00 1760 1848 1936 2024 2112 2200 2288 2376 2464 2552 2640 2728 2816 2904 2992 3080 3168 3256 3344 3432 3520 3608 3696 3784 3872 3960 4048 4136 4224 4312 4400 88.00 60
61 89.47 1789 1879 1968 2058 2147 2237 2326 2416 2505 2595 2684 2773 2863 2952 3042 3131 3221 3310 3400 3489 3579 3668 3758 3847 3937 4026 4115 4205 4294 4384 4473 89.47 61
62 90.93 1819 1910 2001 2091 2182 2273 2364 2455 2546 2637 2728 2819 2910 3001 3092 3183 3274 3365 3455 3546 3637 3728 3819 3910 4001 4092 4183 4274 4365 4456 4547 90.93 62
63 92.40 1848 1940 2033 2125 2218 2310 2402 2495 2587 2680 2772 2864 2957 3049 3142 3234 3326 3419 3511 3604 3696 3788 3881 3973 4066 4158 4250 4343 4435 4528 4620 92.40 63
64 93.87 1877 1971 2065 2159 2253 2347 2441 2534 2628 2722 2816 2910 3004 3098 3191 3285 3379 3473 3567 3661 3755 3849 3942 4036 4130 4224 4318 4412 4506 4599 4693 93.87 64
65 95.33 1907 2002 2097 2193 2288 2383 2479 2574 2669 2765 2860 2955 3051 3146 3241 3337 3432 3527 3623 3718 3813 3909 4004 4099 4195 4290 4385 4481 4576 4671 4767 95.33 65
66 96.80 1936 2033 2130 2226 2323 2420 2517 2614 2710 2807 2904 3001 3098 3194 3291 3388 3485 3582 3678 3775 3872 3969 4066 4162 4259 4356 4453 4550 4646 4743 4840 96.80 66
67 98.27 1965 2064 2162 2260 2358 2457 2555 2653 2751 2850 2948 3046 3145 3243 3341 3439 3538 3636 3734 3832 3931 4029 4127 4225 4324 4422 4520 4619 4717 4815 4913 98.27 67
68 99.73 1995 2094 2194 2294 2394 2493 2593 2693 2793 2892 2992 3092 3191 3291 3391 3491 3590 3690 3790 3890 3989 4089 4189 4289 4388 4488 4588 4687 4787 4887 4987 99.73 68
69 101.20 2024 2125 2226 2328 2429 2530 2631 2732 2834 2935 3036 3137 3238 3340 3441 3542 3643 3744 3846 3947 4048 4149 4250 4352 4453 4554 4655 4756 4858 4959 5060 101.20 69
70 102.67 2053 2156 2259 2361 2464 2567 2669 2772 2875 2977 3080 3183 3285 3388 3491 3593 3696 3799 3901 4004 4107 4209 4312 4415 4517 4620 4723 4825 4928 5031 5133 102.67 70
71 104.13 2083 2187 2291 2395 2499 2603 2707 2812 2916 3020 3124 3228 3332 3436 3541 3645 3749 3853 3957 4061 4165 4269 4374 4478 4582 4686 4790 4894 4998 5103 5207 104.13 71
72 105.60 2112 2218 2323 2429 2534 2640 2746 2851 2957 3062 3168 3274 3379 3485 3590 3696 3802 3907 4013 4118 4224 4330 4435 4541 4646 4752 4858 4963 5069 5174 5280 105.60 72
73 107.07 2141 2248 2355 2463 2570 2677 2784 2891 2998 3105 3212 3319 3426 3533 3640 3747 3854 3961 4069 4176 4283 4390 4497 4604 4711 4818 4925 5032 5139 5246 5353 107.07 73
74 108.53 2171 2279 2388 2496 2605 2713 2822 2930 3039 3147 3256 3365 3473 3582 3690 3799 3907 4016 4124 4233 4341 4450 4558 4667 4775 4884 4993 5101 5210 5318 5427 108.53 74
75 110.00 2200 2310 2420 2530 2640 2750 2860 2970 3080 3190 3300 3410 3520 3630 3740 3850 3960 4070 4180 4290 4400 4510 4620 4730 4840 4950 5060 5170 5280 5390 5500 110.00 75
76 111.47 2229 2341 2452 2564 2675 2787 2898 3010 3121 3233 3344 3455 3567 3678 3790 3901 4013 4124 4236 4347 4459 4570 4682 4793 4905 5016 5127 5239 5350 5462 5573 111.47 76
77 112.93 2259 2372 2485 2597 2710 2823 2936 3049 3162 3275 3388 3501 3614 3727 3840 3953 4066 4179 4291 4404 4517 4630 4743 4856 4969 5082 5195 5308 5421 5534 5647 112.93 77
78 114.40 2288 2402 2517 2631 2746 2860 2974 3089 3203 3318 3432 3546 3661 3775 3890 4004 4118 4233 4347 4462 4576 4690 4805 4919 5034 5148 5262 5377 5491 5606 5720 114.40 78
79 115.87 2317 2433 2549 2665 2781 2897 3013 3128 3244 3360 3476 3592 3708 3824 3939 4055 4171 4287 4403 4519 4635 4751 4866 4982 5098 5214 5330 5446 5562 5677 5793 115.87 79
80 117.33 2347 2464 2581 2699 2816 2933 3051 3168 3285 3403 3520 3637 3755 3872 3989 4107 4224 4341 4459 4576 4693 4811 4928 5045 5163 5280 5397 5515 5632 5749 5867 117.33 80
81 118.80 2376 2495 2614 2732 2851 2970 3089 3208 3326 3445 3564 3683 3802 3920 4039 4158 4277 4396 4514 4633 4752 4871 4990 5108 5227 5346 5465 5584 5702 5821 5940 118.80 81
82 120.27 2405 2526 2646 2766 2886 3007 3127 3247 3367 3488 3608 3728 3849 3969 4089 4209 4330 4450 4570 4690 4811 4931 5051 5171 5292 5412 5532 5653 5773 5893 6013 120.27 82
83 121.73 2435 2556 2678 2800 2922 3043 3165 3287 3409 3530 3652 3774 3895 4017 4139 4261 4382 4504 4626 4748 4869 4991 5113 5235 5356 5478 5600 5721 5843 5965 6087 121.73 83
84 123.20 2464 2587 2710 2834 2957 3080 3203 3326 3450 3573 3696 3819 3942 4066 4189 4312 4435 4558 4682 4805 4928 5051 5174 5298 5421 5544 5667 5790 5914 6037 6160 123.20 84
85 124.67 2493 2618 2743 2867 2992 3117 3241 3366 3491 3615 3740 3865 3989 4114 4239 4363 4488 4613 4737 4862 4987 5111 5236 5361 5485 5610 5735 5859 5984 6109 6233 124.67 85
86 126.13 2523 2649 2775 2901 3027 3153 3279 3406 3532 3658 3784 3910 4036 4162 4289 4415 4541 4667 4793 4919 5045 5171 5298 5424 5550 5676 5802 5928 6054 6181 6307 126.13 86
87 127.60 2552 2680 2807 2935 3062 3190 3318 3445 3573 3700 3828 3956 4083 4211 4338 4466 4594 4721 4849 4976 5104 5232 5359 5487 5614 5742 5870 5997 6125 6252 6380 127.60 87
88 129.07 2581 2710 2839 2969 3098 3227 3356 3485 3614 3743 3872 4001 4130 4259 4388 4517 4646 4775 4905 5034 5163 5292 5421 5550 5679 5808 5937 6066 6195 6324 6453 129.07 88
89 130.53 2611 2741 2872 3002 3133 3263 3394 3524 3655 3785 3916 4047 4177 4308 4438 4569 4699 4830 4960 5091 5221 5352 5482 5613 5743 5874 6005 6135 6266 6396 6527 130.53 89
90 132.00 2640 2772 2904 3036 3168 3300 3432 3564 3696 3828 3960 4092 4224 4356 4488 4620 4752 4884 5016 5148 5280 5412 5544 5676 5808 5940 6072 6204 6336 6468 6600 132.00 90
91 133.47 2669 2803 2936 3070 3203 3337 3470 3604 3737 3871 4004 4137 4271 4404 4538 4671 4805 4938 5072 5205 5339 5472 5606 5739 5873 6006 6139 6273 6406 6540 6673 133.47 91
92 134.93 2699 2834 2969 3103 3238 3373 3508 3643 3778 3913 4048 4183 4318 4453 4588 4723 4858 4993 5127 5262 5397 5532 5667 5802 5937 6072 6207 6342 6477 6612 6747 134.93 92
93 136.40 2728 2864 3001 3137 3274 3410 3546 3683 3819 3956 4092 4228 4365 4501 4638 4774 4910 5047 5183 5320 5456 5592 5729 5865 6002 6138 6274 6411 6547 6684 6820 136.40 93
94 137.87 2757 2895 3033 3171 3309 3447 3585 3722 3860 3998 4136 4274 4412 4550 4687 4825 4963 5101 5239 5377 5515 5653 5790 5928 6066 6204 6342 6480 6618 6755 6893 137.87 94
95 139.33 2787 2926 3065 3205 3344 3483 3623 3762 3901 4041 4180 4319 4459 4598 4737 4877 5016 5155 5295 5434 5573 5713 5852 5991 6131 6270 6409 6549 6688 6827 6967 139.33 95
96                                   
97                                   
98                                   
99                                   

100                                   









































































































































































































































































SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

 - TRACK CHARTS -

METROLINK
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REV 5/08

ABBREVIATIONS

BRIDGES

CULVERTS
MISCELLANEOUS

SIGNAL

ABS

CP

CTC

FLS

AUTOMATIC BLOCK SIGNAL SYSTEM

CONTROL POINT

CENTRALIZED TRAFFIC CONTROL

FLASHING LIGHT SIGNAL

TRACK

<X

4
5

7
0

X

LEGEND

S

3859’

SCRRA

26"G

48"W

XXX

SCRRA MAIN TRACK CHARTED

OTHER SCRRA TRACK

NON SCRRA TRACK

SPRING SWITCHES

SIDING LENGTH BETWEEN FOULING POINTS

FREIGHT MAX MPH

LOCATION OF SIGN

PASSENGER MAX MPH

WESTBOUND SPEED SIGN

(     )

(419)

(419.20)

(B-477.1)

ALL PARENTHESIS SHOW OLD SPT,

PUC OR ATSF DESIGNATION

FOR EXAMPLE:

SUPERSEDED SPT MILEPOST (419)

SPT NAME OF CULVERT ON VAL MAP

[NOT NECESSARILY BUILT AT EXACTLY MP 419.20]

SUPERSEDED PUC NAME OF PUBLIC ROAD XING

[NOT NECESSARILY EXACT MILEPOST OF ROAD]

ABBREVIATIONS AND LEGEND

SIGNAL FOR TRAIN TRAVELING WEST

SIGNAL FOR TRAIN TRAVELING EAST

LOCATION OF SIGNAL MAST

CONDUIT RUN (CALLOUT SIGNIFIES TYPE)

FIBER OPTIC CONDUIT (VARIOUS PROVIDERS)

GAS PIPELINE

WATER PIPELINE

CITY LIMIT

FLS & CROSSING GATE

FLS ONLY

BD

BDT

CW

DBL

PCD

PCDBG

PCG

PCQB

PCSBG

PCSG

PIP

SBG

SG

SPD

SPG

STG

SW

WD

BALLAST DECK

BALLAST DECK TRESSLE

CONCRETE WALKWAY

DOUBLE

PRECAST CONCRETE DECK

PRESTRESSED CONCRETE DOUBLE BOX GIRDER

PRESTRESSED CONCRETE GIRDER

PRESTRESSED CONCRETE QUAD BOX

PRESTRESSED CONCRETE SINGLE BOX GIRDER

PRESTRESSED CONCRETE SLAB GIRDER

POURED IN PLACE CONCRETE

STEEL BOX GIRDER

STEEL GIRDER

STEEL PLATE DECK

STEEL PLATE GIRDER

STEEL THROUGH GIRDER

STEEL WALKWAY

WOOD DECK

CA

CIP

CMA

CMP

CMPA

CP

LP

ORCP

RCA

RCB

RCP

RCS

RT

SVP

VCP

WB

WBC

WP

CONCRETE ARCH

CAST IRON PIPE

CORRUGATED METAL ARCH

CORRUGATED METAL PIPE

CORRUGATED METAL PIPE ARCH

CONCRETE PIPE

LINEAR PLATE

OVAL REINFORCED CONCRETE PIPE

REINFORCED CONCRETE ARCH

REINFORCED CONCRETE BOX

REINFORCED CONCRETE PIPE

REINFORCED CONCRETE SPAN

RAIL TOP

STAVE PIPE

VITRIFIED CLAY PIPE

WOOD BOX

WOOD BOX CULVERT

WOOD PIPE

C

CR

FAST

HH

JJ

LH

MCKAY

ML

MP

MT

PAN

PS

R

RH

SH

SL

UNK

W

CONCRETE TIES

CRUSHED ROCK

FASTCLIP PANDROL

HEAD HARDENED RAIL

JOINTED RAIL

LEFT HANDED

MCKAY RAIL CLIPS

MAIN LINE

MILEPOST

MAIN TRACK

PANDROL CLIPS ON WOOD TIES

POWER SWITCH

RAIL YEAR MANUFACTURED

RIGHT HANDED

SECONDHAND RAIL

SKIN LIFT

UNKNOWN

WOOD TIES

BNSF

DOT

FWY

LAUS

MO

OH

OL

OP

OR

PA

PUC

RD

RI

SCAX

SCRRA

SG

SPT

ST

UP

UPRR

VE

VY

XING

BNSF RAILWAY COMPANY

DEPARTMENT OF TRANSPORTATION (CALTRANS)

FREEWAY

LOS ANGELES UNION STATION

MONTALVO SUBDIVISION

OVERHEAD

OLIVE SUBDIVISION

OVERPASS

ORANGE SUBDIVISION

PASADENA SUBDIVISION

PUBLIC UTILITIES COMMISSION

ROAD

RIVER SUBDIVISION

FEDERAL RAILROAD ASSOCIATION DESIGNATION FOR SCRRA

SOUTHERN CALIFORNIA REGIONAL RAIL AUTHORITY

SAN GABRIEL SUBDIVISION

SOUTHERN PACIFIC TRANSPORTATION COMPANY

STREET

UNDERPASS

UNION PACIFIC RAILROAD

VENTURA SUBDIVISION

VALLEY SUBDIVISION

CROSSING

CROSSING

UNDERPASS

DRAINAGE CHANNEL

CULVERT

TUNNEL

HIGH WIND RESTRICTION FOR FREIGHT55#



REV 5/08

CURVES PUBLIC UTILITIES COMMISSION NUMBERING

DETECTORS

SCALE

POINTING TO TRACK PROTECTED

L

W

S

H

D

XX

TRACK DIRECTION

MONTALVO SUB

OLIVE SUB

ORANGE SUB

PASADENA SUB

RIVER CORRIDOR

SAN GABRIEL SUB

VALLEY SUB

VENTURA SUB

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

X

DEGREE CURVE 

SHOWN TO NEAREST FOOT

SHOWN TO NEAREST FOOT

AUTHORIZED INCHES

INFORMATION NEEDED

SHOWN BY RECORD

MILE POSTS FOR BRIDGES & CULVERTS SHOWN AT CENTERLINE OF TRACK AND:

CENTERLINE OF GRADE XINGS, STATION PLATFORMS, AND PIPE CULVERTS

FACE OF RR EAST ABUTMENT OF ALL BRIDGES SUPPORTING TRACK

FACE OF RR EAST ABUTMENT OF ROAD UNDERPASS

RR EAST FACE OF ROAD OVERPASS [i.e. SIDE TOWARD LAUS]

SCRRA MAINTAINED PUBLIC CROSSINGS ON MAIN TRACK WERE RENUMBERED APRIL 1995.

SPT MAINTAINED PUBLIC CROSSINGS AND SPUR TRACK CROSSINGS WERE NOT RENUMBERED.

THESE NEW PUC NUMBERS ALL START WITH "101", BUT THIS PREFIX IS NOT SHOWN ON THE

CHARTS FOR BREVITY. FOR EXAMPLE, 101 VY-8.71 IS THE FULL PUC NUMBER FOR

GRANDVIEW AVE. IN THIS EXAMPLE 8.71 IS THE MILEPOST AND NO SUFFIX INDICATES THIS IS A

GRADE CROSSING. SUFFIX "A" STANDS FOR ROAD CROSSING ABOVE THE TRACK. SUFFIX "B"

INDICATES ROAD CROSSINGS BELOW THE TRACK. SUFFIX "D" IS USED FOR PEDESTRIAN

CROSSINGS AND SUFFIX "X" INDICATES PRIVATE CROSSINGS.

DRAGGING EQUIPMENT

HOT BOX

HIGH  WIDE LOAD

HIGH WATER

SLIDE FENCE

FENCE SIDE OF TRACKX

HORIZ PARALLEL TO MT

VERTICAL PROFILE

1" = 2000’

1" = 200’

PERPENDICULAR TO MT SHOWN
NOT TO SCALE

- WEST IS AWAY FROM LAUS

- WEST IS ATWOOD TO CP MAPLE

- WEST IS COUNTY LINE TO FULLERTON JCT.

- WEST IS CP CAMBRIDGE TO ARCADIA

- FOR VALLEY AND VENTURA TRAINS

  EAST IS TOWARD LAUS. FOR ALL OTHER

  TRAINS EAST IS AWAY FROM LAUS

- WEST IS SAN BERNARDINO TO LOS ANGELES

- WEST IS LOS ANGELES TO LANCASTER

- WEST IS BURBANK JCT TO MOORPARK

ABBREVITATIONS AND LEGEND (CONT.) 
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7578

(405) (406) (407)

VALLEY SUBDIVISION PAGE 1

HORIZONTAL

ALIGNMENT

MAIN TRACK

VERTICAL

ALIGNMENT

SPEED

CONTROL

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

RAIL WT.

RAIL YR.

TIES

BALLASTM
A
IN
 

T
R

A
C

K

MILES

MILES

77 76

METROLINK

REV 5-08

CTC

B
-
4

0
5
.1

0
 

D
O

T
 
7

5
0
6
4

0
U

S
IG
 

W

S
IG

S
 

E
B
 

&
 

E
A

<X

X>

<X

X>

TO MOJAVE

0.95

0.80

0.75

79-60

<X

X>

94

94 CR

40-10

<X

X>

USP

S
IG
 

7
6
1

X

X

X

X

162163

X

X

X

X

2
3
5
6

2
3
7

7

2
3

9
8 2

4
2
8

S
IG

S
 
4

0
F
 

&
 

4
0

T
 
(
U

P
R

R
)

S
IG

S
 
3

8
T
 

&
 

3
8

F
 
(
U

P
R

R
)

UPRR MAIN TRACK

136

94 C

4
0

1
0

7
9

6
0

A
V

E
N

U
E
 
I
 
(
7
7
.

0
7
)

P
U

C
 

#
V

Y
-

7
6
.

0
7
 

D
O

T
 

7
5

0
6

4
1

B

A
V

E
N

U
E
 
J
 
(

1
3

0
’
)
 
(

B
-

4
0

6
.

1
0
)

P
U

C
 

#
V

Y
-

7
5
.

0
4
 

D
O

T
 

7
5

0
6

0
8

B

A
V

E
N

U
E
 

K
 
(

9
6
’
)
 
(

B
-

4
0

7
.

1
0
)

P
U

C
 

#
V

Y
-

7
6
.

6
9
 

D
O

T
 

7
5

0
6

0
9

H

L
A

N
C

A
S

T
E

R
 

B
L

V
D
 
(

1
0

2
’
)

(
B
-

4
0

5
.

5
0
)

(407)(406)(405)

LANCASTER SIDING

5762’ 1530’

SCAX MAIN TRACK

8
’
 

R
T
 
7
7
.
7
5
 
(
4
0
4
.
4
1
)

1
2
"

X
4
6
"
 

W
B

C
 
7
7
.
2
8
 
(
4
0
4
.
8
8
)

4
-
2
4
"
 

R
C

P
 
1
0
0
’
 
7
5
.
9
4
 
(
4
0
6
.
2
1
)

TERRY

LUMBER

USP

#
1
0
 

R
.

H
.
 
1
3
6
,
 
7
6
.
3

END SCAX MT 76.66

CP SIERRA

76.3

CP BONITA

75.0

YARD LIMITS TRACK 

PASSENGER STATION

AND LAYOVER FACILITY

LANCASTER

76.6



VALLEY SUBDIVISION PAGE 2

HORIZONTAL

ALIGNMENT

MAIN TRACK

VERTICAL

ALIGNMENT

SPEED

CONTROL

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

RAIL WT.

RAIL YR.

TIES

BALLASTM
A
IN
 

T
R

A
C

K

MILES

MILES

75 72

72737475 (408) (409) (410)

7374

METROLINK

REV 5-08

79-60

CTC

S
IG

S
 
7

2
1
 
&
 

7
2

2
 
[
S

C
A

X
]

S
IG
 

4
2

F
M
-
F

S
 
(
U

P
R

R
)

S
IG

S
 

E
 

&
 

W
 
[
S

C
A

X
]

<X

X>

0.66

0.90

0.63

1.02

0.93

1.07

94 CR

94

USPUSP

0.5"

53’

50’

0^30’

158

0.5"

53’

50’

0^30’

159

0.5"

53’

50’

0^30’

160

0.5"

53’

50’

0^30’

161

S
IG

S
 
4

0
7

5
-
7

6

(
U

P
R

R
)

2
4

2
8

2
4

5
7

2
5
1
8

2
5
4

0

2
5

5
8

2
5

6
8

S
IG

S
 
4

2
T

M
 

&
 

4
2

T
S
 
(
U

P
R

R
)

136

94 C

P
U

C
 

#
V

Y
-

7
4
.

0
5
-

A
 

D
O

T
 

9
2

1
7

1
5

P

A
V

E
N

U
E
 

L
 

O
P
 
(

B
-

4
0

8
.

1
0
-

A
)

P
U

C
 

#
V

Y
-

7
2
.

0
0
-

X
 

D
O

T
 

7
5

0
6

0
7

U

A
V

E
N

U
E
 

N
 
(

1
2
’
)
 
(

B
-

4
1

0
.

1
0
-

X
)

2
4

8
4

(410)(409)(408)

DENIS SIDING

8350’

US AIR

FORCE

UPRR MAIN TRACK

SCAX MAIN TRACK

6
6
’
 

P
C

S
G
 
7
2
.
9
4
 
(
4
0
9
.
1
9
)

C
I

T
Y
 

O
F

P
A

L
M

D
A

L
E

C
I

T
Y
 

O
F

L
A

N
C

A
S

T
E

R

CP BONITA

75.0

P
U

C
 
#

V
Y
-
7
3
.
0
2
 

D
O

T
 
7
5
0
6
4
2

H

C
O

L
U

M
B
I

A
 

W
A

Y
 
(
9
6
’
)
 
(

B
-
4
0
9
.
1
0
)

(
F

O
R

M
E

R
L

Y
 

A
V

E
N

U
E
 

M
)

2
4
"
 

R
C

P
 
3
0
0
’
 
7
3
.
0
2



HORIZONTAL

ALIGNMENT

MAIN TRACK

VERTICAL

ALIGNMENT

SPEED

CONTROL

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

RAIL WT.

RAIL YR.

TIES

BALLASTM
A
IN
 

T
R

A
C

K

(411) (412) (413)

PAGE 3VALLEY SUBDIVISION

MILES

MILES

69707172

72 697071

REV 5-08

METROLINK

NO CURVES

79-60

CTC

S
IG

S
 

4
4

T
M
 

&
 

4
4

T
S

(411) (412) (413)

L
A
 

C
O

D

H <X

X>

0.87
0.58

0.070.26
0.47

0.79

0.66

94

94 CR

<X

X>

USP

(
U

P
R

R
)

2
5
6
8

2
5
7

6

2
5
9
8

2
6
1
2

2
6
1
9

2
6
2
1

2
6
3
7

2
6
4

2

S
IG

4
4

F
M
-
F

S
 
(
U

P
R

R
)

S
IG

S
 
4

1
2

6
-
2
7
 
(
U

P
R

R
)

136

94 C

P
U

C
 
#

V
Y
-
6

9
.
3
3
 

D
O

T
 
7
5
0

6
0
4

Y

S
I

E
R

R
A
 

H
W

Y
 
(
1

6
7
’
)
 
(

B
-

4
1
2
.

8
0
)

P
U

C
 

#
V

Y
-

6
9
.

9
3
 

D
O

T
 

7
5

0
6

4
3

P

R
A

N
C

H
O
 

V
I

S
T

A
 

B
L

V
D
 
(

9
6
’
)
 
(

B
-

4
1

2
.

2
0
)

(
F

O
R

M
E

R
L

Y
 

A
V

E
 

P
)

S
IG

S
 

7
1
1

&
 

7
1
2
 
[
S

C
A

X
]

S
IG

S
 

6
9
1

&
 

6
9
2
 
[
S

C
A

X
]

C
IT

Y
 

O
F

P
A

L
M

D
A

L
E

DENIS SIDING

8350’

US AIR

FORCE

LOCKHEED

UPRR MAIN TRACK

SCAX MAIN TRACK

3
3
’
 

P
S

G
C
 
6
9
.
6
0
 
(
4
1
2
.
5
4
)

PASSENGER STATION

PALMDALE

69.2

2
 
-
 
1
2
’
 
x
 
6
’
 

R
C

B



HORIZONTAL

ALIGNMENT

MAIN TRACK

VERTICAL

ALIGNMENT

SPEED

CONTROL

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

RAIL WT.

RAIL YR.

TIES

BALLASTM
A
IN
 

T
R

A
C

K

(414) (415) (416)

PAGE 4VALLEY SUBDIVISION

MILES

MILES

66676869

69 666768

REV 5-08

METROLINK

CTC

152

3^36’

360’

578’

4.00"

153

2^14’

223’

732’

1.75"

154

3^11’

318’

631’

3.75"

155

2^03’

205’

740’

1.50"

156

0^30’

50’

236’

0.50"

157

0^30’

50’

236’

0.50"

S
IG
 

W

S
IG
 

4
6

F

S
IG

C
O

L
T

O
N

C
U
T

O
F
F

(414) (415) (416)

PALMDALE

<X

X>

<X

X>

0.33
1.10

1.77

2.15

2.03

0.47

1.41

0.87
0.61

-5079-60

LAKE

UNA

94

94 CR

<X

X>

USP

S
IG

DIRT & RIP RAP

DRAIN DITCH

70

132 CWR

02 SLAG

94

SH70 49R
86

71
SH
94

2
6
4

2

2
6
4

7

2
6
6
2

2
6
7

3

2
7

1
4

2
7

3
4 2
7

6
6 2

8
0
6

2
8
1
1

7
9

6
0

5
5

5
0

7
9

5
0

(U
P

R
R
)

-50

136
132 132

136

0294 C

SH74 57R
SH67 53R

9254

P
U

C
 

#
V

Y
-

6
7
.

9
3
 

D
O

T
 

7
5

0
6

0
2

K

P
U

C
 

#
V

Y
-

6
8
.

4
2
 

D
O

T
 

7
5

0
6

0
3

S

S
R
 

1
3

8
 

P
A

L
M

D
A

L
E
 

B
L
 
(

1
0

8
’
)

(
B
-

4
1

3
.

7
0
)

A
V

E
N

U
E
 

R
 
(

8
4
’
)
 
(

B
-

4
1

4
.

2
0
)

P
U

C
 
#

V
Y
-
6

6
.
9
2
 

D
O

T
 
7
5
0

6
0
1

D

A
V

E
N

U
E
 

S
 
(
9
0
’
)
 
(

B
-
4
1
5
.
2
)

1
8
"
 

R
C

P
 

2
2
’ 
6
7
.5

1
 
(
4

1
4
.6

4
)

2
8

2
9

C
IT

Y
 

O
F
 

P
A

L
M

D
A

L
E

#55 #79

L
.A
. 

C
O

U
N

T
Y

S
IG
 

E
A
 

&
 

E
B

MAIN TRACK

SCAX

MAIN TRACK

UPRR

(
4
1
3
.
3
6
)

2
7
"

X
4
3
"
 

C
M

P
A
 
4
8
’
 
6
8
.
7
8
 

1
8
"
 

R
C

P
 
7
5
’
 
6
7
.
8
2
 
(
4
1
4
.
3
3
)

1
8
"
 

R
C

P
 
2
8
’
 
6
6
.
9
0
 
(
4
1
5
.
2
4
)

1
2
"
 

R
C

P
 
2
2
’
 
6
6
.
7
8
 
(
4
1
5
.
3
7
)

(
4
1
5
.
7
9
)

2
4
"
 

C
I

P
 
5
3
’
 
6
6
.
3
5
 

L
.

A
.
 

C
O

U
N

T
Y

C
I

T
Y
 

O
F
 
P

A
L

M
D

A
L

E

#
2

0
 

R
.

H
.
 

1
3

6
,
 

6
7
.

5

3
0
"
 

C
M

P
 
4
0
’
 
6
7
.
0
5
 
(
4
1
5
.
1
0
)

1
4
"
 

C
I

P
 
2
4
’
 
6
6
.
8
6
 
(
4
1
5
.
2
8
)
 

C
I

P

CP HAROLD

67.5



HORIZONTAL

ALIGNMENT

MAIN TRACK

VERTICAL

ALIGNMENT

SPEED

CONTROL

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

RAIL WT.

RAIL YR.

TIES

BALLASTM
A
IN
 

T
R

A
C

K

(417) (418) (419)

PAGE 5VALLEY SUBDIVISION

MILES

MILES

63646566

66 636465

REV 5-08

METROLINK

CTC

148

3^00’

90’

1049’

1.50"

149

4^00’

240’,190’

565’

3.25"

150

5^00’

2607’

5.00"

151

0^20’,5^00’,1^00’

30’,300’,300’,30’

2668’,425’,1008’

S
IG

S
 
6
3
1
 
&
 

6
3

2

(417) (418   ) (419)

2.3
8

2.19

2.10

1.44

1.90

2.20
2.00

2.20

1.97

0.60

-35

94

<X

X>

<X

X>
USP

S
IG

S
 
6
5
1
 
&
 

6
5

2

94
77
7474

88
9273

SH 74 57R

2
8
2

9

2
8
4

1 2
8
7

5

2
9
3

3

2
9
5
2

2
9
6
2

3
0
1
7

3
0
4

0

3
0
4

7

3
0
9
4

7
9

5
0

H

W

300’

-50

5
5

5
0

D

95

136

02

02 CR

02

SH 74

95

SH
74

SH 95

P
U

C
 
#

V
Y
-
6

5
.
2
6
-

D
 

D
O

T
 
7

5
0
5
9

9
E

P
U

C
 
#

V
Y
-
6

5
.
5
8
 

D
O

T
 
7
5
0

6
0
0

W

P
U

C
 
#

V
Y
-
6

5
.
7
7
 

D
O

T
 
7
5
0

6
4
4

W

B
A

R
R

E
L
 

S
P

R
I

N
G

S
 

R
D
 
(
3
0
’
)

(
B
-

4
1
6
.
4
0
)

S
IE

R
R

A
 

H
W

Y
 
(
6
0
’)
 
(
B
-
4

1
6
.6
)

C
A

L
 

A
Q
 

B
IK

E
 

T
R

A
IL
 
(
B
-
4

1
6
.9
-

D
)
 

P
U

C
 
#

V
Y
-
6

4
.
3
5
-

A
 

D
O

T
 
7

5
0
6
4

5
D

P
E

A
R

B
L

O
S

S
O

M
 

H
W

Y
 

O
P

(
B
-

4
1
7
.
8
0
-

A
)

3
1
1
3

#49#79

94 C PAN

PEARBLOSSOM 1994 LINE CHANGE

2
4
"
 

C
M

P
 
3
4
’
 
6
5
.
7
8

2
-
2
4
"
 

C
M

P

1
-
1
8
"
 

C
M

P
 
2
0
’
 
6
5
.
7
7

1
8
"
 

C
I

P
 
3
7
’
 
6
5
.
7
2
 
(
4
1
6
.
4
2
)

3
-
1
2
’
 

R
C

P
 

C
A

L
 

A
Q

U
E

D
U

C
T
 
(
5
0
0
’
)
 
6
5
.
2
5
 
(
4
1
6
.
8
9
)

(
4
1
7
.
2
5
)

1
8
"
 

C
I

P
 
2
4
’
 
6
4
.
8
9
 

2
4
"
 

C
M

P
 
2
4
’
 
6
3
.
1
6
 
(
4
1
8
.
9
9
)

3
0
"
 

C
M

P
 
7
0
’
 
6
3
.
4
7
 
(
4
1
8
.
6
8
)

2
4
"
 

C
M

P
 
6
0
’
 
6
3
.
7
7

1
8
"
 

R
C

P
 
7
0
’
 
6
3
.
7
1
 
(
4
1
8
.
4
5
)
 

W
/
 

C
M

P
 

E
X

T
.

3
0
"
 

C
M

P
 
1
5
0
’
 
6
3
.
5
6
 
(
4
1
8
.
5
9
)

2
4
"
 

R
C

P
 
3
6
’
 
6
3
.
5
4

1
8
"
 

R
C

P
 
2
5
’
 
6
3
.
4
3
 
(
4
1
8
.
7
2
)

1
8
"
 

R
C

P
 
2
4
’
 
6
3
.
4
0
 
(
4
1
8
.
7
5
)

+
-/

F
L
 

F
L

F
L
 

F
L

F
L
 

F
L

0.50",5.50",0.50"

4
9

3
5

06

(
4
1
7
.
5
1
)

3
6
"
 

R
C

P
 
2
4
’
 
6
4
.
6
4
 

(
4
1
8
.
0
8
)

3
3
’
 

P
C

S
G
 
6
4
.
0
7
 



HORIZONTAL

ALIGNMENT

MAIN TRACK

VERTICAL

ALIGNMENT

SPEED

CONTROL

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

RAIL WT.

RAIL YR.

TIES

BALLASTM
A
IN
 

T
R

A
C

K

(420) (421) (422)

PAGE 6VALLEY SUBDIVISION

MILES

MILES

60616263

63 606162

REV 5-08

METROLINK

139

1^00’

90’

891’

1.00"

140

0^30’

200’

393’

0.50"

141

2^00’

360’

385’

142
143

0^40’,4^00’

1335’,730’

0.50",3.25"

144

1^00’

40’

900’

0.50"

145

2^36’

50’,200’

595’

1.00"

146

5^00’

280’

343’

5.00"

147

4^00’

240’

830’

3.50"

(420) (421) (422)

CTC

LOWER VINCENT 1994 LINE CHANGE

2.12

2.22

0.64

2.05

2.27

C
R

E
S

T

2.20
2.08

2.18

1.25
0.26

2.16

-45-35

02 CR

9494

2.20

USPUSP

66 9494

132 CWR

SH6774

84
71

132 CWR

SH67

72

95 CR94 CR

1^50’

1000’

270’

3
1
1
3 3

1
4

1

3
1
5
5

3
1
6
5

3
1
7

7 3
2

0
4

3
2

1
9

3
2
2

2

3
2
1
5

3
1
5
4

3
0
9
3

7
5

4
5

300’,0’,300’ 

136

02 02

P
U

C
 
#

V
Y
-
6

2
.
3
6
-

A
 

D
O

T
 
7

5
0
5
9

8
X

A
N

G
E

L
E

S
 

F
O

R
E

S
T
 

H
W

Y
 

O
P

(
B
-

4
1
9
.
7
9
-

A
)

#49 #75

02

94 C PAN

04

VINCENT SIDING 6080’

UPPER

VINCENT

LINE CHANGE

1994

1620’

640’ MAIN TRACK

2
4
"
 

R
C

P
 
2
5
’
 
6
2
.
9
7
 
(
4
1
9
.
2
0
)

2
4
"
 

C
M

P
 
7
0
’
 
6
2
.
8
8
 
(
4
1
9
.
2
7
)

2
4
"
 

R
C

P
 
2
2
’
 
6
2
.
6
9
 
(
4
1
9
.
4
6
)

3
6
"
 

C
M

P
 
5
9
’
 
6
0
.
9
6
 
(
4
2
1
.
1
9
)

4
8
"
 

C
M

P
 
1
7
0
’
 
6
0
.
2
8

4
8
"
 

C
M

P
 
2
3
0
’
 
6
0
.
6
4

F
L
 

F
L

F
L
 

F
L

F
L
 

F
L

S
IG
 

E

S
IG
 

W
B
 

&
 

W
A

#
2
0
 

L
.

H
.
 
1
3
6
,
 
6
2
.
1

#
2
0
 

R
.

H
.
 
1
3
6
,
 
6
0
.
8
0

S
IG
 

E
B

S
IG
 

E
A

S
IG
 

W

#
1
0
 

L
.

H
.
 
1
3
6
,
 
6
1
.
8
0

#
1
0
 

L
.

H
.
 
1
3
6
,
 
6
1
.
7
7

#
1
0
 

R
.

H
.
 
1
3
6
,
 
6
1
.
6
0

3
0
6
1

3
0
4
3

3.75" 4.25"

PASSENGER STATION

VINCENT GRADE/ACTON

61.4

4
9

3
5

5
4

4
5

04
04

04

SH65 49R

94

94

06 06 72

3
6
"
 

D
R

O
P
 
I

N
L

E
T
 

W
/
 

2
4
"
 

C
M

P
 
6
0
’
 
6
1
.
6
6

(
4
2
1
.
8
5
)

2
0
"
 

C
I

P
 
6
2
’
 
6
1
.
3
3
 

(
4
2
1
.
1
7
)

1
8
"
 

S
T

A
V

E
 

P
 
5
4
’
 
6
0
.
9
7
 
2
4
"
 

C
M

P
 

E
X

T
.
 

CP CREST

62.1

VINCENT

61.6

CP QUARTZ

60.8



HORIZONTAL

ALIGNMENT

MAIN TRACK

VERTICAL

ALIGNMENT

SPEED

CONTROL

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

RAIL WT.

RAIL YR.

TIES

BALLASTM
A
IN
 

T
R

A
C

K

(423) (424) (425)

PAGE 7VALLEY SUBDIVISION

MILES

MILES

57585960

60 575859

REV 5-08

METROLINK

131

1^40’

180’

1336’

0.75"

132

4^00’

400’

1218’

4.75"

133

3^18’

300’

461’

3.25"

134

1^20’

133’

692’

0.50"

135

4^00’

400’

759’

4.75"

136

3^02’

170’

825’

2.75"

137

2^30’

200’

125’

1.50"

138

4^00’

400’

469’

4.75"

S
IG

S
 
5
7

1
 
&
 

5
7

2

S
IG

S
 
5
9
1
 
&
 

5
9
2

(425)(423) (424)

0.92
0.57 1.92

2.20

2.03

2.15

2.20

-45

9494

02 CR

USP

USP

<X

X>

SH 95 86

C94

86
99

SH 74
SH 957372

89
86

D

-45

3
0
4

3

2
9
8
1

2
9
2

8

2
8

4
4

2
8
0
7

2
7

8
5

2
7

7
3

CTC

7
5

4
5

99 99
86

02 02 PAN 02

136 

02 02 PAN 02

P
U

C
 

#
V

Y
-

5
7
.

9
9
 

D
O

T
 

7
5

0
5

9
7

R

0202 PAN

A
L
IS

O
 

C
Y

N
 

R
D
 
(
3
0
’)
 
(
B
-
4

2
4
.2

0
)

#54 #59

MAIN TRACK

(
4
2
2
.
5
0
)

2
4
"
 

R
C

P
 
5
6
’
 
5
9
.
6
8
 

W
/

C
M

P
 

E
X

T
.

(
4
2
4
.
9
5
)

(
4
2
4
.
8
6
)

2
4
"
 

R
C

P
 
4
1
’
 
5
7
.
3
3

2
4
"
 

R
C

P
 
4
4
’
 
5
7
.
2
5

2
4
"
 

C
M

P
 
3
0
’
 
5
7
.
6
0
 
(
4
2
4
.
6
1
)

3
6
"
 

C
M

P
 
3
6
’
 
5
7
.
6
7
 
(
4
2
4
.
5
5
)

2
4
"
 

R
C

P
 
6
9
’
 
5
7
.
5
0
 
(
4
2
4
.
7
0
)

(
4
2
3
.
9
2
)

(
4
2
3
.
5
9
)

(
4
2
3
.
3
7
)

(
4
2
3
.
2
0
)

2
4
"
 

C
M

P
 
4
0
’
 
5
8
.
9
9

2
0
"
 

C
I

P
 
3
0
’
 
5
8
.
8
1

3
6
"
 

R
C

P
 
4
9
’
 
5
8
.
6
1

3
6
"
 

R
C

P
 
3
6
’
 
5
8
.
2
9

F
L
 

F
L

F
L
 

F
L

F
L
 

F
L

132/136 

5
9

4
5

94 94 TRANS
06



HORIZONTAL

ALIGNMENT

MAIN TRACK

VERTICAL

ALIGNMENT

SPEED

CONTROL

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

RAIL WT.

RAIL YR.

TIES

BALLASTM
A
IN
 

T
R

A
C

K

(426) (427) (428)

PAGE 8VALLEY SUBDIVISION

MILES

MILES

54555657

57 545556

REV 5-08

METROLINK

(426) (427) (428)

122

2^00’

60’

332’

0.50"

123

4^00’

250’

515’

4.00"

124

2^00’

60’

69’

0.50"

125

4^00’

190’

483’

126

4^00’

190’

402’

127

260’

958’

4.25"

128

4^00’

240’

145’

3.25"

129

3^01’

220’

1299’

3.75"

130

2^30’

170’

853’

2.50"

1.00

1.98

2.13

1.60

1.47
1.24

1.92

1.03

RAVENNA LINE CHANGE 1994

S
IG

S
 
5
5
1
 
&
 

5
5
2

X>
USP

<X
USP

<X

X>

-35

1.74

94

99 CR

136 CWR

94
99

9494
74
66

-45

87

2
4

6
5

2
7

2
3

2
6
9
3

2
6
8
3

2
6
6
3 2

6
0
4

2
5
8

9

2
5
5
3

2
5

3
3

2
5

2
3

3
9

2
5

CTC

W

S
IG
 

E

5
0

3
5

02 CR

99
94

99

5
0

3
5

-35

94 C0202

8902

P
U

C
 

#
V

Y
-

5
4
.

3
9
 

D
O

T
 

7
5

0
8

7
5

E

P
U

C
 

#
V

Y
-

5
6
.

1
8
 

D
O

T
 

7
5

0
5

9
6
J

C
R

O
W

N
 

V
A

L
L

E
Y
 

R
D
 
(
3
0
’)
 
(
B
-
4

2
6
.0
)

T
H

O
U

S
A

N
D
 

T
R

A
IL

S
 

R
D
 
(
4

8
’)
 
(
4

2
7
.8

)

#59 #50#47

5^04’

02 FAST

94 C PAN

94 C PAN 94 C 02 C PAN

MAIN TRACK

1
8
"
 
x
 
3
0
’

C
M

P
 
5
6
.
0
6
 
(
4
2
6
.
1
4
)

1
2
"
 

V
C

P
 
4
1
’
 
5
5
.
9
1
 
(
4
2
6
.
2
9
)

3
’

X
4
’
 

W
B
 
2
8
’
 
5
5
.
7
5
 
(
4
2
6
.
4
5
)

1
2
"
 

C
I

P
 
3
8
’
 
5
5
.
3
2
 
(
4
2
6
.
9
)

3
-
2
4
"
 

C
M

P
 
5
1
’
 
5
4
.
9
8
 
(
4
2
7
.
2
3
)

3
0
"
 
x
 
3
0
’
 

C
M

P
 
5
4
.
8
4
 
(
4
2
7
.
3
8
)

3
0
"
 
x
 
4
0
’
 

C
M

P
 
5
4
.
7
5
 
(
4
2
7
.
4
6
)

6
0
"
 

C
M

P
 
8
1
’
 
5
4
.
4
0

2
4
"
 

C
M

P
 
3
0
’
 
 
5
4
.
2
8
 
(
4
2
8
.
0
0
)

1
2
"
 

V
C

P
 
2
5
’
 
5
4
.
1
3
 
(
4
2
8
.
1
5
)

7
0
’
 

P
C

S
G
 
5
6
.
2
2
 
(
4
2
5
.
9
7
)

F
L
 

F
L

F
L
 

F
L

F
L
 

F
L

3.50" 3.50"

5
4

4
5

4
7

3
5

5
9

4
5

4
7

3
5

39#-25 EAST ONLY

2
4
"
 

C
M

P
 
7
0
’
 
5
5
.
5
7
 
(
4
2
6
.
6
4
)
 
1
8
"
 

E
X

T
.

1
2
"
 

C
P
 
4
0
’
 
5
5
.
5
1
 
(
4
2
6
.
7
0
)
 

W
/
1
8
"
 

C
M

P
 

E
X

T
.

1
2
"
 

S
T

E
E

L
 

P
I

P
E
 
4
7
’
 
5
5
.
4
2
 

(
4
2
6
.
7
9
)
 

W
/

R
C

P
 

E
X

T
.

8
’ 

R
T
 

B
D
 

5
5
.1

9
 
(
4

2
7
.0

2
)

P
U

C
 
#

V
Y
-
5
4
.
6
7
-

B
 

D
O

T
 
9
1
4
5
0
5

H

C
R

O
W

N
 

V
A

L
L

E
Y
 

R
D
 

U
P
 
(
4
2
7
.
5
)

9
0
’
 

S
T

G
 
(

S
K

E
W

E
D
)

8
’
 

R
T
 

B
D
 
5
4
.
0
5
 
(
4
2
8
.
2
3
)

66
7486 74

08

136

1
8
"
 

S
V

P
 
5
4
.
1
7
 
(
4
2
8
.
1
1
)

94 C

94 TRANS 94 TRANS



HORIZONTAL

ALIGNMENT

MAIN TRACK

VERTICAL

ALIGNMENT

SPEED

CONTROL

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

RAIL WT.

RAIL YR.

TIES

BALLASTM
A
IN
 

T
R

A
C

K

(429) (430) (431)

PAGE 9VALLEY SUBDIVISION

MILES

MILES

51525354

54 515253

REV 5-08

METROLINK

(429)

109

2^30’

60’

599’

0.50"

110

4^30’

180’

414’

2.75"

111

5^00’

200’

1096’

112

3^00’

60’

156’

0.50"

113114

6^00’

150’

183’

2.00"

115

6^00’

80’

92’

1.25"

116

10^00’

150’

430’

117

2^30’,10^00’

60’,0’,150’

742’,223’

118

6^00’

190’

203’

3.00"

119

5^00’

200’

653’

2.00"

120

6^00’

240’

763’

3.00"

121

(430) (431)

1.93

0.53

S
IG

S
 
5
1
1
 
&
 

5
1
2

1.43

2.04

1.48

1.74

1.91

USP

USP

421’,202’,415’

140’,70’,70’,140’

5^00’,6^00’,5^00’

113

SANTA CLARA
R
IV

ER

136 CWR

83SH 90868894

SH 94

9474

C

SH 9094
89
87

-30-25

99
82

2
5

2
3

2
4

9
6

2
4

3
3

2
3

9
9

2
3
3
8

2
3
2

2

2
2
8

1

3
5

3
0

3
5

3
0

S
IG
 

E
A
 

&
 

E
B

S
IG
 

W

S
IG

S
 

W
A
 

&
 

W
B

CTC

-30#39 40# 45#

99 CR

-2528#

3
5

3
0

4
0

3
0

4
0

3
0

4
5

3
0

N 94
71
77

02

97 CR

02

02 CR

02

02 CR02 CR

02

6^00’

3.00"

120A

2^00’

40’

45’

0.50"

180’

341’

P
U

C
 

#
V

Y
-

5
2
.

0
4
-

A
 

D
O

T
 

7
5

0
8

7
1

C

P
U

C
 

#
V

Y
-

5
3
.

5
2
 

D
O

T
 

7
5

0
8

7
4

X

P
U

C
 

#
V

Y
-

5
2
.

8
9
-

X
 

D
O

T
 

7
5

0
8

7
3

R

97 C PAN02 PAN

B
O

O
T

L
E

G
G

E
R
 

C
Y

N
 

R
D
 
(
3
0
’)
 
(
B
-
4

2
8
.7

8
)

P
O

L
S

A
 

R
O

S
S

A
 

R
A

N
C

H
 

P
V

T
 

X
IN

G
 
(
2
0
’)

(
B
-
4

2
9
.4

0
-

X
)

S
O

L
E

D
A

D
 

C
Y

N
 

R
D
 

O
P
 
(
B
-
4

3
0
.2

8
-

A
)

P
U

C
 

#
V

Y
-

5
1
.

6
3
-

X
 

D
O

T
 

7
5

0
8

7
0

V

S
.

C
.
 

E
D
I

S
O

N
 

P
V

T
 

X
I

N
G
 
(

3
0
’
)

(
B
-

4
3

0
.

6
0
-

X
)

P
U

C
 

#
V

Y
-

5
1
.

1
6
-

X
 

D
O

T
 

7
5

0
8

7
6

L

Y
O

U
N

G
S
 

C
Y

N
 

P
V

T
 

X
I

N
G
 
(

1
3
’
)

(
B
-

4
3

1
.

2
0
-

X
)

FAST

86

WILDLIFE REFUGE

RAVENNA SIDING

6760’

MAIN TRACK

2
’

X
2
’
 

W
B
 
5
0
’
 
5
3
.
8
4
 
(
4
2
8
.
4
5
)

3
6
"
 

C
M

P
 
5
0
’
 
5
3
.
7
3
 
(
4
2
8
.
5
5
)

1
8
"
 

C
I

P
 
6
6
’
 
5
3
.
6
1
 
(
4
2
8
.
6
7
)

3
6
"
 

C
I

P
 
6
7
’
 
5
3
.
2
9
 
(
4
2
9
.
0
1
)
 

R
C

P
 

E
X

T
.

3
6
"
 

C
I

P
 
6
8
’
 
5
3
.
2
4
 
(
4
2
9
.
0
6
)
 

R
C

P
 

E
X

T
.

1
8
"
 

C
I

P
 
5
2
’
 
5
2
.
9
9
 
(
4
2
9
.
3
0
)
 

V
C

P
 

E
X

T
.

2
-
6
0
"
 

C
M

P
 
6
0
’
 
5
2
.
7
3
 
(
4
2
9
.
5
7
)

1
8
"
 

C
I

P
 
4
0
’
 
5
2
.
5
9
 
(
4
2
9
.
7
1
)
 
2
4
"
 

C
M

P
 

E
X

T
.

1
8
"
 

R
C

P
 
5
0
’
 
5
2
.
2
1
 
(
4
2
9
.
7
9
)
 
2
4
"
 

C
I

P
 

E
X

T
.

2
4
"
 

C
I

P
 
6
3
’
 
5
2
.
3
8
 
(
4
2
9
.
9
3
)
 

C
M

P
 

E
X

T
.

2
4
"
 

C
I

P
 
4
7
’
 
5
2
.
3
2
 
(
4
2
9
.
9
8
)
 

C
M

P
 

E
X

T
.

2
4
"
 

C
M

P
 
5
0
’
 
5
2
.
0
6
 
(
4
3
0
.
2
2
)

1
6
"
 

C
I

P
 
9
0
’
 
5
1
.
9
0
 
(
4
3
0
.
4
1
)
 

C
M

P
 

E
X

T
.

1
6
"
 

C
I

P
 
7
0
’
 
5
1
.
8
3
 
(
4
3
0
.
4
8
)
 

C
M

P
 

E
X

T
.

4
8
"
 

C
M

P
 
8
0
’
 
5
0
.
9
8
 
(
4
3
1
.
3
4
)

F
L
 

F
L

F
L
 

F
L

F
L
 

F
L

#
1
4
 

L
.

H
.
 
1
3
6
,
 
5
3
.
9

#
1
0
 

L
.

H
.
 
1
1
2
,
 
5
3
.
5

#
1
4
 

R
.

H
.
 
1
3
6
,
 
5
2
.
5

2
4

7
5

-3035#

0.50",2.00" 2.00"

2.00",3.25",2.00"

3.50"

2
8

2
5

3
9

2
5

2
8

2
5

04

2
9

2
5

06

1
8
"
 

C
I

P
 

&
 

R
C

P
 
4
3
’
 
5
2
.
9
2
 
(
4
2
9
.
3
8
)

6
’
 

R
T
 

B
D
 
5
2
.
6
6
 
(
4
2
9
.
6
4
)

3
6
"
 

C
P
 
7
4
’
 
5
1
.
3
5
 
(
4
3
0
.
9
8
)
 

C
M

P
 

E
X

T
.

CP RAVENNA

52.35

CP KOCIAN

53.9

2
4
"
 

C
P
 
6
0
’
 
5
2
.
4
4
 

(
4
2
9
.
8
6
)
 

C
M

P
 

E
X

T
.

1
’
 
x
 
2
’
 

W
B
 
5
1
.
9
3
 
(
4
3
0
.
3
7
)
 
1
2
"
 

V
C

P
 

E
X

T
.

8
’
 

C
A
 

W
/

C
M

P
 
1
6
8
’
 
5
1
.
5
8
 
(
4
3
0
.
7
3
)

1
0
’
 

C
A
 
6
4
’
 
5
1
.
0
7
 
(
4
3
1
.
2
6
)

89
06

97 06

3
6
"
 

C
P
 
7
8
’
 
5
1
.
9
7
 
(
4
3
0
.
3
4
)
 

C
M

P
 

E
X

T
.

2
4
"
 

C
P
 

&
 

C
M

P
 

E
X

T
.
 
7
2
’
 
5
1
.
7
2
 
(
4
3
0
.
5
9
)



HORIZONTAL

ALIGNMENT

MAIN TRACK

VERTICAL

ALIGNMENT

SPEED

CONTROL

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

RAIL WT.

RAIL YR.

TIES

BALLASTM
A
IN
 

T
R

A
C

K

(432) (433) (434)

VALLEY SUBDIVISION

MILES

MILES

48495051

51 484950

PAGE 10

REV 5-08

METROLINK

91

7^30’

190’

276’

2.75"

92

10^00’

175’

221’

2.50"

93

7^30’

70’

66’

1.00"

95

10^00’,6^00’

431’,511’

2.50",1.00"

96

10^00’

150’

385’

2.50"

97

10^00’

160’

458’

2.50"

98

10^00’

150’,200’

702’

2.50"

99

9^00’

110’

135’

2.00"

100
101

10^00’

140’

238’

2.50"

102

10^00’

160’

828’

2.50"

103

10^00’

250’,160’

282’

2.50"

104

10^00’

200’,250’

261’

2.50"

105

6^00’

120’

545’

106

5^00’

100’

58’

1.50"

107

4^00’

60’

242’

0.50"

108

7^00’

190’

179’

3.00"

(432) (433) (434)

1.89

1.02

1.81

0.27
1.58

1.24

1.53

1.93

S
IG

S
 
4

8
1
 
&
 

4
8
2

USP

S
IG

S
 
5
0
1
 
&
 

5
0
2

94 CR

2.00",0.50"

497’,494’

240’,100’,160’

9^00’,4^00’

94

130’

10^00’

2.50"

99’

100

F
L
 
 

F
L

PAN

87
SH 89

F
L

87

SH 90

94

8
3

CONC RETAINING WALL

-30

F
L
 
 

F
L

F
L

D

2
2
8
1

2
2
5
2

2
2
2
5

2
2

2
1

2
1
9
1

2
1
7

2

2
1
1
6

2
0
5
0

2
0
3
9

4
5

3
0

3
5

3
0

CTC

160’,90’,240’

#35 35-30

99

02 CR99 CR

99
87 99

02

136

132

94

9953
87

8694
89

89

136

02 02
02 02 02

F
L
 
 

F
L

P
U

C
 

#
V

Y
-

4
8
.

7
0
-

X
 

D
O

T
 

7
5

0
8

7
8

A

P
U

C
 

#
V

Y
-

5
0
.

3
0
-

X
 

D
O

T
 

9
1

2
0

1
2

N

P
U

C
 

#
V

Y
-

5
0
.

6
3
-

D
 

D
O

T
 

9
1

6
1

1
3

N

01 C FAST

01 01 C PAN 94 C PAN02 02 C FAST

U
S
 

F
O

R
E

S
T
 

S
E

R
V
I

C
E
 
(

P
A

C
I

F
I

C
 

C
R

E
S

T
 

T
R

A
I

L
)

(
B
-

4
3

1
.

8
-

D
)

R
O

B
I

N
S
 

N
E

S
T
 

P
V

T
 

X
I

N
G
 
(

B
-

4
3

2
.

0
2
-

X
)

B
U

R
K

E
 

R
D
 

P
V

T
 

X
I

N
G
 
(

B
-

4
3

3
.

6
0
-

X
)

SH03-R94
00

06

#29 -25

-30#45

F
L
 
 

F
L

F
L
 
 

F
L

3
5

3
0

MAIN TRACK

4
8
"
 

C
M

P
 
8
0
’
 
5
0
.
9
8
 
(
4
3
1
.
3
4
)

2
-
2
4
"
 

C
I

P
 
6
0
’
 
5
0
.
9
3
 
(
4
3
1
.
3
9
)

1
8
"

X
4
8
"
 

W
B
 
3
0
’
 
5
0
.
5
7
 
(
4
3
1
.
7
5
)

1
8
"
 

C
I

P
 
2
6
’
 
5
0
.
2
7
 
(
4
3
2
.
0
5
)

2
-
2
4
"
 

C
I

P
 
5
4
’
 
5
0
.
0
8
 
(
4
3
2
.
2
5
)

1
7
"

X
4
8
"
 

W
B
 
2
8
’
 
4
9
.
9
9
 
(
4
3
2
.
3
4
)

2
4
"
 

R
C

P
 
4
4
’
 
4
9
.
9
3
 
(
4
3
2
.
3
9
)

B
O

B
C

A
T
 

C
Y

N
 

W
A

S
H
 
4
9
.
7
5
 
(
4
3
2
.
5
7
)
 

3
’

X
2
’
 

C
M

P
A
 
3
0
’
 
4
9
.
6
9
 
(
4
3
2
.
6
3
)

4
8
"
 

C
M

P
 
7
8
’
 
4
9
.
6
4
 
(
4
3
2
.
6
8
)

1
8
"
 

C
I

P
 
5
4
’
 
4
9
.
5
3
 
(
4
3
2
.
7
9
)

2
4
"
 

R
C

P
 
5
0
’
 
4
9
.
4
5
 
(
4
3
2
.
8
7
)

2
4
"
 

R
C

P
 
3
4
’
 
4
9
.
4
1
 
(
4
3
2
.
9
1
)

1
8
"
 

C
I

P
 
2
8
’
 
4
9
.
3
6
 
(
4
3
2
.
9
6
)

3
0
"
 

R
C

P
 
3
6
’
 
4
9
.
2
7
 
(
4
3
3
.
0
5
)

N
E

L
L

U
S
 

W
A

S
H
 
8
’
 

C
M

P
 
3
6
’
 
4
9
.
0
4
 
(
4
3
3
.
2
8
)

1
2
"
 

V
C

P
 
3
0
’
 
4
8
.
7
4
 
(
4
3
3
.
5
8
)

3
6
"
 

R
C

P
 
3
4
’
 
4
8
.
6
7
 
(
4
3
3
.
6
5
)

2
4
"
 

C
M

P
 
7
8
’
 
4
8
.
0
1
 
(
4
3
4
.
3
2
)
 
4
8
"
 

E
X

T
.

H

1.50"

06 9406

94

06

8
’
 

R
T
 

B
D
 
5
0
.
7
7
 
(
4
3
1
.
5
6
)

8
’
 

R
T
 

B
D
 
5
0
.
6
4
 
(
4
3
1
.
6
9
)

6
’
 

R
T
 

B
D
 
5
0
.
5
1
 
(
4
3
1
.
8
2
)

6
’
 

R
T
 

B
D
 
5
0
.
4
6
 
(
4
3
1
.
8
6
)

6
’
 

R
C

A
 
4
6
’

6
’
 

R
C

A
 
4
8
’
 
4
8
.
9
0
 
(
4
3
3
.
4
2
)

8
’
 

R
C

A
 
5
6
’
 
4
8
.
5
3
 
(
4
3
3
.
7
9
)

8
’
 

R
C

A
 
5
6
’
 
4
8
.
3
7
 
(
4
3
3
.
9
5
)

6
’
 

R
T
 

B
D
 
4
8
.
2
1
 
(
4
3
4
.
1
1
)

8
’
 

R
T
 

B
D
 
4
8
.
0
8
 
(
4
3
4
.
2
4
)

6
.
0
0
 

L
P
 
7
5
’
 
4
9
.
0
0
 
(
4
3
3
.
3
4
)



HORIZONTAL

ALIGNMENT

MAIN TRACK

VERTICAL

ALIGNMENT

SPEED

CONTROL

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

RAIL WT.

RAIL YR.

TIES

BALLASTM
A
IN
 

T
R

A
C

K

(435) (436) (437)

VALLEY SUBDIVISION

MILES

MILES

45464748

48 454647

PAGE 11

REV 5-08

METROLINK

(436) (437)

81

6^30’

110’,130’

116’

1.75"

82

6^30’

130’

389’

1.75"

83

8^17’19",9^05’33"

220’,0’,240’

506’,798’

3.50",4.00"

84

5^15’

220’

1085’

85

4^00’

120’,200’

415’

2.00"

86

5^00’

190’

452’

3.25"

87

3^00’

80’,150’

468’

1.25"

88

7^30’,4^00’

160’,130’,260’

399’,517’

89

8^00’

190’

449’

90

3^30’

150’

152’

1.00"

(435)

2.05
2.53

0.93

2.22

1.02
1.44

S
IG

S
 
4

6
1
 
&
 

4
6
2

A
G

U
A
 

D
U

L
C

E
 

W
A

S
H
 
4

6
.6

6
 
(
4

3
5
.6

6
)

W
 

P
O

R
T

A
L
 
4

5
.4

8

E
 

P
O

R
T

A
L
 
4

5
.4

3

W
 

P
O

R
T

A
L
 
4

5
.0

6

USP

USP

-30-30

1.92

1.35

1.75

1.42

1.36
1.45

89

02 CR

X
S

X

136 CWR

PANPAN

88
99
8972

71
81
83

89
73

99
78

LEVEE
LEVEE

C

SH 90
83&87R

2
0
3
9

2
0
2
8

2
0
1
1

1
9
6
8

1
9
4

4

1
9
3
4

1
9
1
0

1
8
6
8

1
8
5

7

1
8
5
0

1
8
3
3

1
8
2
7

1
7

9
0

3
5

3
0

CTC

#44 #34

99

C

00
81 94

02

02

P
U

C
 

#
V

Y
-

4
5
.

0
2
-

A
 

D
O

T
 

9
1

6
1

1
2

G

P
U

C
 

#
V

Y
-

4
5
.

1
5
 

D
O

T
 

7
5

0
8

8
3

W

0202 94 C PAN

C PAN

02 PAN
LOW RAIL

P
U

C
 

#
V

Y
-

4
5
.

6
9
-

X
 

D
O

T
 

7
5

0
8

8
2

P

R
A

S
M

U
S

S
E

N
 

P
V

T
 

X
I

N
G
 
(

B
-

4
3

6
.

5
-

X
)

C
A

P
R

A
 

R
D
 
(
B
-
4

3
7
.3

)

C
A

P
R

A
 

R
D
 
(
B
-
4

3
7
.5

-
B
)

68

-30#35

F
L
 
 

F
L

F
L
 
 

F
L

F
L
 
 

F
L

F
L
 
 

F
L

MAIN TRACK

3
6
"
 

C
M

P
 
6
0
’
 
4
7
.
5
7

(
4
3
4
.
7
0
)

3
6
"
 

R
C

P
 
6
0
’
 
4
7
.
1
7
 
(
4
3
5
.
1
5
)

4
8
"
 

C
M

P
 
6
4
’
 
4
6
.
2
8
 
(
4
3
6
.
0
4
)

4
2
"
 

C
M

P
 
3
6
’
 
4
6
.
2
4
 
(
4
3
6
.
0
8
)

4
8
"
 

C
M

P
 
8
7
’
 
4
5
.
8
7
 
(
4
3
6
.
4
5
)

2
0
"
 

C
M

P
 
2
4
’
 
4
5
.
4
9
 
(
4
3
6
.
8
3
)

4
8
"
 

C
M

P
 
1
4
0
’
 
4
5
.
0
8
 
(
4
3
7
.
2
5
)

TUNNEL NO.19

328’
TUNNEL NO.18

266’

3.25" 3.75"3.00",1.00"

4
4

3
0

3
4

3
0

4
4

3
0

2
9

2
5

89 SH

07
06 06 06 05

P
U

C
 

#
V

Y
-

4
6
.

8
0
-

X
 

D
O

T
 

7
5

0
8

8
0

B

P
V

T
 

X
I

N
G
 

4
6
.

8
0
 
(

B
-

4
3

5
.

5
0
-

X
)

P
U

C
 
#

V
Y
-
4
7
.
8
3
-

B
X
 

D
O

T
 
7
5
0
8
7
9

G

B
R
I

G
G

S
 

P
V

T
 

X
I

N
G
 
(

B
-
4
3
4
.
5
0
-

X
)

1
3
’
 

S
G
 

B
D
 
4
7
.
8
3
 
(
4
3
4
.
4
9
)

8
’
 

R
T
 

B
D
 
4
7
.
4
5
 
(
4
3
4
.
8
7
)

1
0
’
 

R
T
 

B
D
 
4
7
.
3
3
 
(
4
3
4
.
9
9
)

8
’
 

R
T
 

B
D
 
4
7
.
0
3
 
(
4
3
5
.
2
9
)

6
’
 

R
T
 

B
D
 
4
6
.
9
1
0
 
(
4
3
5
.
3
8
)

7
’X

9
’ 
S

T
O

N
E
 

A
R

C
H
 
1
0
0
’

06

9
9
’
 

P
C

S
G
 
4
6
.
7
 

A
G

U
A
 

D
U

L
C

E
 

W
A

S
H

P
U

C
 

#
V

Y
-

4
6
.

5
5
-

A
 

D
O

T
 

7
5

0
8

8
1

H

S
O

L
E

D
A

D
 

C
Y

N
 

R
D
 

O
P

(
B
-

4
3

5
.

7
7
-

A
)
 

C
A
 

1
0

5
’



HORIZONTAL

ALIGNMENT

MAIN TRACK

VERTICAL

ALIGNMENT

SPEED

CONTROL

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

RAIL WT.

RAIL YR.

TIES

BALLASTM
A
IN
 

T
R

A
C

K

(438) (439) (440)

VALLEY SUBDIVISION

MILES

MILES

42434445

45 424344

PAGE 12

REV 5-08

METROLINK

(438) (439) (440)

69

4^00’

300’

891’

4.75"

70

4^00’

300’

696’

4.75"

71

4^00’

200’,320’

1142’

4.75"

73

6^00’,6^15’

330’,0’,180’

1175’,110’

3.25"

74

6^00’

180’

239’

3.00"

75

2^01’

60’

873’

0.50"

76

3^12’

60’

240’

0.75"

77

4^00’,8^00’

60’,100’,200’

297’,108’

0.50",3.25"

78

9^00’

220’

229’

3.50"

79

4^00’

60’

359’

0.50"

80

1^00’

60’

153’

0.50"

1.52

1.02

0.97

0.08 0.73

1.60

1.83
0.50

<X

X>
E
 

P
O

R
T

A
L
 
4

5
.0

0

USP

-45-30-30

94

02 CR

USP

2.00"

358’

150’

5^00’

72

83
7175

SH 67

74
88
77

C

9466

O
L

S

1
7

9
0

1
7

4
1

1
7

1
7

1
7

1
1

1
6
9
3

1
6
9
1

1
6
8
4

1
6
6
0

1
6
3
1

5
5

4
5

S
IG

S
 

E
A
 

&
 

E
B

S
IG
 

W

CTC

W

#34 #39 55#

00
00
94 71

136

02 02 0202

02

94 C PAN

L
A

N
G
 

S
T

A
T
IO

N
 

R
D
 
(
B
-
4

3
8
.8

)

F
L
 
 

F
L

F
L
 
 

F
L

F
L
 
 

F
L

F
L
 
 

F
L

LANG SIDING 5070’

MAIN TRACK

S
A

N
T

A
 

C
L

A
R

A
 

R
 
4
4
.
9
4
 
(
4
3
7
.
4
9
)

(
O

P
E

N
 

D
E

C
K
)

1
8
"

X
4
8
"
 

W
B
 
3
0
’
 
4
4
.
1
6
 
(
4
3
8
.
3
0
)

2
4
"
 

C
I

P
 

&
 

C
P
 
3
9
’
 
4
3
.
5
5
 
(
4
3
8
.
9
1
)

6
0
"
 

C
M

P
 
5
2
’
 
4
3
.
5
2
 
(
4
3
8
.
9
4
)

3
6
"
 

R
C

P
 
4
5
’
 
4
3
.
4
7
 
(
4
3
8
.
9
9
)

1
8
"
 

C
I

P
 
4
5
’
 
4
3
.
4
0
 
(
4
3
9
.
0
6
)

1
6
"
 

C
I

P
 
4
0
’
 
4
3
.
3
4
 
(
4
3
9
.
1
2
)

4
8
"
 

C
M

P
 
9
2
’
 
4
2
.
5
6
 
(
4
3
9
.
8
9
)

2
4
"
 

C
M

P
 
1
4
0
’
 
4
2
.
4
6
 
(
4
3
9
.
9
9
)

3
5
’
 

P
C

S
G
 
4
3
.
6
5
 
(
4
3
8
.
8
1
)

1
6
"
 

C
I

P
 
5
0
’
 
4
3
.
2
9
 
(
4
3
9
.
1
7
)

2
4
"
 

C
I

P
 
2
8
’
 
4
3
.
1
5
 
(
4
3
9
.
3
6
)

3
0
"
 

C
M

P
 
1
2
0
’
 
4
3
.
0
0
 
(
4
3
9
.
4
8
)

2
4
"
 

C
M

P
 
8
0
’
 
4
2
.
1
7
 
(
4
4
0
.
2
8
)

2
4
"
 

C
M

P
 
8
0
’
 
4
2
.
0
6
 
(
4
4
0
.
3
9
)

S
I

G
 

E

S
I

G
S
 

W
A
 

&
 

W
B

#
1
4
 

L
.

H
.
 
1
3
6
,
 
4
4
.
2

#
1
0
 

L
.

H
.
 
1
1
0
,
 
4
3
.
9
8

#
1
4
 

R
.

H
.
 
1
3
6
,
 
4
3
.
1

3
4

3
0

3
9

3
0

3
9

3
0

0406
87

94

74
74
07

94 06
07
94

8
3
’ 

&
 

9
0
’ 
S

T
G
 

1
7

4
’

1
0
’
 

R
T
 

B
D
 
4
4
.
3
8
 
(
4
3
8
.
0
8
)

P
U

C
 

#
V

Y
-

4
3
.

6
2
 

D
O

T
 

7
5

0
8

8
6

S

CP SOLEDAD

44.25

CP LANG

43.1

6
0
’
 

P
C

S
G
 

C
O

N
C
 
4
3
.
9
6
 
(
4
3
8
.
4
9
)

B
E

E
 

C
A

N
Y

O
N

4
’

X
6
’
 

C
A
 

W
/

C
M

P
 

E
X

T
.
 

1
6
0
’
 
4
2
.
8
5
 
(
4
3
9
.
6
6
)



HORIZONTAL

ALIGNMENT

MAIN TRACK

VERTICAL

ALIGNMENT

SPEED

CONTROL

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

RAIL WT.

RAIL YR.

TIES

BALLASTM
A
IN
 

T
R

A
C

K

(441) (442) (443)

VALLEY SUBDIVISION

MILES

MILES

39404142

42 394041

PAGE 13

REV 5-08

METROLINK

(441) (442) (443)

62

0^30’

60’

526’

0.5"

63

0^30’

60’

890’

0.5"

64

2^00’

370’

1390’

4.25"

65

2^00’

370’

755’

4.25"

66

4^00’

300’

580’

4.75"

67

4^00’

320’

1076’

4.75"

68

4^00’

300’

1065’

4.75"

CTC

0.42

2.00
0.65

0.89
1.60

1.13

0.90
1.06

2.18

0.92

USP

USP

S
IG

S
 
4

1
1
 
&
 

4
1
2

-45-45

USP

94

02 CR
S
IG
 

E

D

136 CWR

94 NEW
73
88

1
6
3
1

1
6
1
8

1
5

9
2

1
5
6
8

1
5

5
5

1
5
2
8

1
5
2
0

1
5

0
1

1
4

8
1

1
4

6
0

1
4

5
6

5
5

4
5

7
5

4
5

7
9

4
5

7
5

4
5

S
IG
 

W
A
 

&
 

W
B

#55 #75 79-45

8971

02 0294 C PAN

94 C PAN

P
U

C
 

#
V

Y
-

4
1
.

5
6
-

X
 

D
O

T
 

7
5

0
8

8
5

K

A
 

S
T

R
E

E
T
 

P
V

T
 

X
I

N
G
 
(

B
-

4
4

0
.

9
0
-

X
)

88
73

6
0
"
 

C
M

P
 

8
0
’ 
3
9
.8

5

2
4
"
 

R
C

P
 

3
2
’ 
3
9
.7

8

P
U

C
 

#
V

Y
-

3
9
.

1
8
-

A
 

D
O

T
 

7
5

0
8

6
8

U

S
R
 

1
4
 

F
W

Y
 

S
 

B
O

U
N

D
 

O
P
 
(

B
-

4
4

3
.

4
1
-

A
)

F
L
 
 

F
L

F
L
 
 

F
L

CIT
Y 

OF 
SANTA 

CLARIT
A

L.A
. C

OUNTY

(OLD MAIN TRACK)

HUMPHREY’S SIDING

7392’

HUMPHREYS LINE CHANGE 1994

MAIN TRACK

4
8
"
 

C
M

P
 
1
1
0
’
 
4
1
.
8
7
 
(
4
4
0
.
5
8
)

2
4
"
 

C
M

P
 
6
6
’
 
4
1
.
6
1
 
(
4
4
0
.
8
4
)

3
6
"
 

C
M

P
 
6
6
’
 
4
1
.
5
7
 
(
4
4
0
.
8
8
)

3
0
"
 

C
M

P
 
6
6
’
 
4
1
.
4
8
 
(
4
4
0
.
9
7
)

2
4
"
 

C
M

P
 
8
0
’
 
4
1
.
2
1
 
(
4
4
1
.
2
4
)

2
4
"
 

C
M

P
 
1
1
0
’
 
4
1
.
0
2
 
(
4
4
1
.
4
3
)

3
0
"
 

C
M

P
 
8
0
’
 
4
0
.
9
0
 
(
4
4
1
.
5
5
)

3
6
"
 

C
M

P
 
6
0
’
 
4
0
.
1
3

P
U

C
 
#

V
Y
-
4
0
.
1
5
-

B
X
 

D
O

T
 
7
5
0
8
9
0

G

J
 

S
M
I

T
H
 

S
T

A
B

L
E

S
 

P
V

T
 

U
P
 
4
0
.
1
5
 

C
I

T
Y
 

O
F

S
A

N
T

A
 

C
L

A
R
I

T
A

L
O

S
 

A
N

G
E

L
E

S
 

C
O

#
1
4
 

L
.

H
.
 
1
3
6
,
 
4
0
.
0
0

2
4
"
 

C
M

P
 

4
0
’ 
3
9
.6

1

88
07

1
0
’ 

R
C

A
 
4

5
’ 
3
9
.3

4
 
(
4

4
3
.2

6
)

1
2

0
"
 

R
C

P
 

L
.A
.C
.F
.C
. 

3
9
.3

3

2
4
"
 

C
P
 

W
/

C
M

P
 

E
X

T
.
 

4
0
’
 

3
9
.

2
1
 
(

4
4

3
.

3
9
)

P
U

C
 

#
V

Y
-

3
9
.

1
8
-

A
 

D
O

T
 

7
5

0
8

6
8

U

S
R
 

1
4
 

F
W

Y
 

N
 

B
O

U
N

D
 

O
P
 

3
9
.

1
8

1
8
"
 

C
M

P
 
6
0
’
 
4
0
.
2
6

1
7
.
9
’
 

P
C

S
G
 
4
0
.
1
5

CP HUMPHREYS

40.0

P
U

C
 
#

V
Y
-
4
1
.
2
6
-

B
X
 

D
O

T
 
7
5
0
8
8
7

Y

O
A

K
 

S
P

R
G
 

C
Y

N
 

R
D
 

P
V

T
 

U
P
 
(

B
4
4
1
.
2
0
-

B
X
)

P
C

S
G
 
1
0
5
’
,
 
4
1
.
2
6

P
U

C
 
#

V
Y
-
4
0
.
6
6
-

B
 

D
O

T
 
7
5
0
8
8
9

M

S
A

N
D
 

C
Y

N
 

C
R

E
E

K
 

&
 

R
D
 

U
P
 
(

B
-
4
4
1
.
8
-

B
)

4
2
’
 

S
G
 
4
0
.
6
6
,
 
1
5
0
’
 

P
C

S
G
 
4
0
.
6
6

2
2
4
’
 

T
O

T
A

L
 

O
F
 

B
R
I

D
G

E
:

3
6
"
 

C
IP
 
1
4

0
’ 
3
9
.9

3
 

W
/
 

C
M

P
 

E
X

T
.

3
6
"

R
C

P
 
4

2
’ 
3

9
.8

6

P
U

C
 

#
V

Y
-

3
9
.

5
2
-

A
,
 

D
O

T
 

9
2

1
7

2
0

L

L
O

S
T
 

C
A

N
Y

O
N
 

R
O

A
D
 

O
P



HORIZONTAL

ALIGNMENT

MAIN TRACK

VERTICAL

ALIGNMENT

SPEED

CONTROL

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

RAIL WT.

RAIL YR.

TIES

BALLASTM
A
IN
 

T
R

A
C

K

VALLEY SUBDIVISION

MILES

MILES

36373839

39 363738

PAGE 14

(444 +/-) (445 +/-) (446 +/-)

REV 5-08

METROLINK

4
5

1870,X’

340’,150’,180’

2^20’,1^30’

5960

2^00’

260’,320’

69’

3.25"

61

2^00’

60’,260’-180’

2429’

62

0^30’

60’

526’

0.5"

1.75

1.15

1.42

1.30
0.36

0.65
1.50

0.51

-45-45

CTC

2
4
"
 

R
C

P
 
7

2
’ 
3
7
.9

5
 
(
4

4
4
.5

9
)

S
IG

S
 
3
7

1
 
&
 

3
7

2

2
4
"
 

R
C

P
 
5
6
’ 
3
7
.7

5
 
(
4

4
4
.7

8
)

2
4
"
 

R
C

P
 
7

6
"
 
3
7
.6

8
 
(
4

4
4
.8

6
)

2
4
"
 

R
C

P
 
8
2
’ 
3

7
.6

2
 
(
4

4
4
.9

2
)

3
0
"
 

R
C

P
 
7

2
’ 
3
7
.5

2
 
(
4

4
5
.0

2
)

3
0
"
 

R
C

P
 
7

2
’ 
3
7
.4

9
 
(
4

4
5
.0

4
)

3
0
"
 

R
C

P
 
5

6
’ 
3

7
.3

6
 
(
4

4
5
.1

8
)

2
4
"
 

R
C

P
 
6
3
’ 
3
7
.1

9
 
(
4

4
5
.3

5
)

2
4
"
 

R
C

P
 
7

6
’ 
3
7
.1

2
 
(
4

4
5
.4

1
)

2
-
8
4
"
 

R
C

P
 

6
9
’ 
3
6
.9

2
 
(
4

4
5
.6

1
)

2
4
"
 

R
C

P
 
9
3
’ 
3
6
.8

5
 
(
4

4
5
.6

9
)

(
4

4
3
.7

6
)

LOS ANGELES

COUNTY

USP

S
IG
 

W

<X

X>

94

94 CR94 CR 91 CR ROCK

91

S
IG
 

3
8
2

94 94

O
L

S

1
4

5
6

1
4

4
4

1
4

2
9

1
4

2
3

1
4

0
0

1
3
8
7

1
3
6
8

1
3
1
8

1
2
9
1

5
5

4
5

7
0

4
5

7
9

4
5

5
5

4
5

<X

X>

S
IG
 

E
A
 

&
 

E
B

55# #7079-45

91 9402

136

P
U

C
 

#
V

Y
-

3
6
.

3
4
 

D
O

T
 

9
1

4
5

0
4

B

P
U

C
 

#
V

Y
-

3
8
.

5
9
 

D
O

T
 

7
5

0
8

6
6

F

94 C PAN 94 C PAN

C
A

N
Y

O
N
 

P
A

R
K
 

B
L
 
(
B
-
4

4
4
.0

5
)

R
A
I

N
B

O
W
 

G
L

E
N
 

D
R
 
(

B
-

4
4

6
.

5
)

4
8
"
 

R
C

P
 
1
0
0
’ 
3
8
.8

3

6
0
"
 

C
M

P
 
6
0
’ 
3
8
.6

8

1
8
"
 

C
IP
 
5

0
’ 
3

8
.6

4

P
U

C
 

#
V

Y
-

3
8
.

4
1
-

A
 

D
O

T
 

7
5

0
8

9
1

N

S
I

E
R

R
A
 

H
W

Y
 
(

B
-

4
4

4
.

2
0
-

A
)
 

W
E

S
T
 

O
P

S
I

E
R

R
A
 

H
W

Y
 

E
A

S
T
 

O
P
 

3
8
.

4
0

5

(446)(445)(444)

(OLD MAIN TRACK)

HUMPHREY’S SIDING

7392’

HUMPHREYS

LINE CHANGE

1994

WHITES CANYON ROAD

LINE CHANGE

1991

HONBY

LINE CHANGE

1994

MAIN TRACK

P
V

T
 

U
P
 

D
O

T
 
7
5
0
8
6
7

M

CLARITA

CITY OF

SANTA

F
L
 

F
L

#
1

4
 

R
.

H
.
 

1
3

6
,
 

3
8
.

5
9

#
1

0
 

R
.

H
.
 

1
3

6
,
 

3
8
.

0
5

81+90R
SH94

0.62" 4.50",2.25"

1
7
.8

’ 
R

C
 

B
D
 

&
 

2
-
3
6
"

X
6
0
’ 

R
C

P
 
3

8
.7

6

3
-
8
’X

8
’ 

R
C

B
 
6
0
0
’ 
3
7
.7

8
 
(
4

4
4
.7

6
)

CP HONBY

38.6
PASSENGER STATION

VIA PRINCESSA

37.9 

1
3
2
’ 
P

C
S

G
 
-
 
3
6
.9

8
 

P
E

N
L

O
N

W
A

S
H
 

R
C

S
 
6
0
’ 
3
8
.4

3
 
(
4

4
4
.2

2
)

P
U

C
 

#
V

Y
3

7
.
7
8
-

X
 

D
O

T
 
7
5
0
8

9
2

V

P
V

T
 

X
I

N
G
 
3
7
.

7
8
 
(

B
-
4
4
4
.
7
-

X
)

P
U

C
 

#
V

Y
-

3
7
.

5
5
-

A
 

D
O

T
 

9
1

4
5

0
0

Y

W
H
I

T
E

S
 

C
Y

N
 

R
D
 

O
P
 
(

B
-

4
4

5
.

2
-

A
)

P
U

C
 

#
V

Y
-

3
6
.

9
8
-

B
 

D
O

T
 

9
2

2
8

5
2

A

P
E

N
L

O
N
 

C
O

U
R

T



HORIZONTAL

ALIGNMENT

MAIN TRACK

VERTICAL

ALIGNMENT

SPEED

CONTROL

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

RAIL WT.

RAIL YR.

TIES

BALLASTM
A
IN
 

T
R

A
C

K

VALLEY SUBDIVISION

MILES

MILES

33343536

36 333435

PAGE 15

(447) (448) (449)

REV 5-08

METROLINK

S
IG

S
 

W
A
 

&
 

W
B

92

(449)

99 9499

99 CR ROCK

(448)

2
4
"
 

C
IP
 
7

2
’ 
3

3
.6

9
 
(
4

4
9
.1

8
)

SH 75
SH 71

94

(447)

SH 90

2
4
"
 

C
M

P
 
2
4
’ 
3
5
.0

7
 
(
4

4
7
.8

0
)

2
4
"
 

C
M

P
 
2
2
’ 
3
5
.2

5
 
(
4

4
7
.6

3
)

S
IG

S
 

3
4

1
 
&
 

3
4

2

2.75"

6^00’ 7^00’

3.00"

5^24’

300’

-35

10^00’

220’

3.50"

300’

10^02’

3.25"

260’

2^00’

-25

CTC

2^00’

-45

990’ 122’ 447’ 120’ 125’

52535455565758

929’

260’

320’

4.00"

250’

610’,1502’ 

0.50",4.00"

60’,200’,270’

51

2^30’,6^20’

<X

X>

S
IG
 

E

1.30

1.83

0.96LEVEL0.27
0.38

0.80
1.04

1.76
0.52

1.15

PANC

91 67
SH 90
86&68R

86
SH 90 83&86R94

<X

X>

1
2
9
1

1
2
8
0

1
2
7

5

1
2
5

6

1
2

5
0

1
2
3
2

1
2
2

4

1
2

2
1

1
2
2
1

1
2
1
6

1
1
7

6

3
0

2
5

7
0

4
5

3
0

2
5

99

3.25" 3.00"

215’-260’

70# 30# 39#

SANTA CLARITA

LINE CHANGE

1991

94

00

00 CR ROCK

9990

136

94 99 99 PAN

P
U

C
 

#
V

Y
-

3
5
.

8
7
 

D
O

T
 

7
5

0
8

6
5

Y

00 C McKAY 99 PAN

R
U

E
T

H
E

R
 

A
V
 
(
B
-
4

4
7
.1
)

8
’ 

R
C

P
 
6
0
’ 
L

A
 

A
Q

U
E

D
U

C
T
 
3
5
.1

7
 
(
4

4
7
.7

0
)

2
 
-
 
2
9
"
 
x
 
1
8
"
 

C
M

P
A
 
4

0
’ 
3
4
.9

0
 
(
4

4
7
.9

7
)

2
4
"
 

R
C

P
 
3
6
’ 
3
4
.7

8
 
(
4

4
8
.0

9
)

2
4
"
 

R
C

P
 
2
8
’ 
3

4
.7

4
 
(
4

4
8
.1

4
)

3
6
"
 

R
C

P
 
2

8
’ 
3
4
.5

8
 
(
4

4
8
.2

9
)

2
-
3

6
"
 

C
M

P
 
6
0
’ 
3
4
.3

3

2
4
"
 

C
IP
 
6
0
’ 
3
3
.7

2
 

2
4
"
 

R
C

P
 
1
2
3
’ 
3
3
.4

0
 
(
4

4
9
.4

7
)

P
U

C
 

#
V

Y
-
3
4
.9

7
, 

D
O

T
 
7

5
0
8
9
3

C

G
O

L
D

E
N
 

O
A

K
 

R
D
.

92

92

SAUGUS SIDING 4930’

F
L
 

F
L

F
L
 

F
L

3
9

3
5

06

2
-
9
’ 

R
T

B
D
 
1
8
’ 
3
5
.7

5
 
(
4

4
7
.1

2
)

2
-
6
’-

5
"
 
x
 
4
’-

4
"
 

R
C

B
 
2
0
’ 
3
5
.3

0

2
4
"
 

C
IP
 

W
/
 

C
M

P
 

E
X

T
 
4

8
’ 
3
4
.1

8
 
(
4

4
8
.6

9
)
 
 
 
 

2
4
"
 

C
P
 

4
9
’ 
3

4
.3

9
 

W
/
 
3

6
"
 

C
M

P
 

E
X

T
.

2
4
"
 

R
C

P
 
3
3
’ 
3

3
.7

7
 
(
4

4
9
.1

0
)
 

PASSENGER STATION

SANTA CLARITA

34.2

CP CANYON

33.4

P
U

C
 

#
V

Y
-

3
5
.

6
2
-

A
,
 

D
O

T
 

9
2

1
7

2
2

A

G
O

L
D

E
N
 

V
A

L
L

E
Y
 

R
D
.
 

O
P

P
U

C
 

#
V

Y
-

3
4
.

3
2
-

B
X
 

D
O

T
7

5
0

8
9

4
J

B
E

R
M
I

T
E
 

P
V

T
 

R
D
.

3
3
’
 

P
C

S
G
 

3
4
.

3
2

3
6
"
 

C
M

P
 

8
0
’
 

3
4
.

2
8

#
1

4
 

L
.

H
.
 

1
3

6
,
 

3
3
.

4
5

SH71
06

SH 71
94 TRANS



HORIZONTAL

ALIGNMENT

MAIN TRACK

VERTICAL

ALIGNMENT

SPEED

CONTROL

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

RAIL WT.

RAIL YR.

TIES

BALLASTM
A
IN
 

T
R

A
C

K

VALLEY SUBDIVISION

MILES

MILES

30313233

33 303132

PAGE 16

(450) (451) (452)

REV 5-08

METROLINK -35

N
E

W
H

A
L

L
 

C
K
 
3

0
.2

8
 
(
4

5
2
.5

7
)

2
-
4

8
"
 

C
M

P
 

3
6
’ 
3
0
.8

8
 
(
4

5
2
.0
)

P
L

A
C

E
R
IT

A
 

C
K
 
3
0
.9

4
 
(
4

5
1
.9

3
)

2
4
"
 

C
IP
 
2

4
’ 
3
1
.1

8
 
(
4

5
1
.7

)

(452)

99 CR ROCK

(451)

CTC

D
R

A
Y

T
O

N
 

S
T
 
3

2
.3

6
 
(
B
-
4

5
0
.5

)

2
4
"
 

R
C

P
 
1
0
0
’ 
3
2
.9

4
 
(
4

4
9
.9

4
)

(450)

0.50"

1^00’

4849
50

51

60’

257’

-40 70-40

94 SH 94

W
<X

X>

0.78

1.97

1.18

0.79

0.57

0.48LEVEL

0.56
1.30

1
2

6
’ 

B
D
 

M
U

L
T
I 
C

O
N

C
 

B
O

X

94

94

94

O
L

S

<X

X>

<X

X>

1
1
6
5

1
1
6
2

1
1
6
2

1
1
7

4 1
1
9
8

1
2
2
8

1
2
3
9

1
2
5
8 1
2
7

4

7
0

4
0

7
0

4
0

4
5

4
0

7
0

4
0

X>

<X

97

39# #45

IN
T
. 

S
IG

S

IN
T
. 

S
IG

S

-40#70

999999

99

99

SH 74

PAN 99 PAN C

136

99

IN
T
. 

S
IG

S

P
U

C
 

#
V

Y
-

3
0
.

3
9
 

D
O

T
 

7
4

6
0

1
6
J

P
U

C
 

#
V

Y
-

3
1
.

6
1
 

D
O

T
 

7
4

6
0

1
5

C

P
U

C
 

#
V

Y
-

3
2
.

3
6
 

D
O

T
 

7
4

6
0

1
4

V

P
U

C
 

#
V

Y
-

3
2
.

7
8
-

X
 

D
O

T
 

7
4

6
0

1
3

N

99 99 PAN

H

D

L
A
 

C
O
 

S
A

N
 

D
I

S
T
 

P
V

T
 

R
D

(
B
-

4
5

0
.

0
7
-

X
)

O
A

K
 

R
ID

G
E
 

D
R
IV

E
 
(
B
-
4

5
1
.3

0
)

P
U

C
 

#
V

Y
-

3
1
.

3
0
-

A
 

D
O

T
 

9
2

1
7

1
4

H

V
I

A
 

P
R
I

N
C

E
S

S
A
 

O
P

1
3

T
H
 

S
T
 
(
B
-
4

5
2
.5

)

4^15’

330’

187’

5.00

4^15’

330’

748’

5.00

3
6
’ 

R
C

P
 

F
E

A
T

H
E

R
 

R
 

A
Q
 

3
2
.9

2
 
(
4

4
9
.9

5
)

4
8
"
 

C
M

P
 

6
0
’ 
3
2
.7

7
 
(
4

5
0
.1

1
)

SAUGUS SIDING 4930’

LAYOVER

2670’
MAIN TRACK

F
L
 

F
L

F
L
 

F
L

#
1
0
 

L
.

H
.
 
1
3
6
,
 
3
2
.
7
5

#
1
0
 

R
.

H
.
 
1
3
6
,
 
3
2
.
3
0

#
1
0
 

R
.

H
.
 
1
3
6
,
 
3
2
.
4
5

#
2
0
 

R
.

H
.
 
1
3
6
,
 
3
2
.
4
0

#
2
0
 

L
.

H
.
 
1
3
6
,
 
3
0
.
2
5

3
9

3
5

05

0599

4
5

4
0

4
5

4
0

4
-
6
0
"
 

R
C

P
 
2
5
0
’ 
3
1
.5

8
 
(
4

5
1
.6

7
)

2
4
"
 

C
M

P
 

6
0
’ 
3
2
.8

CP SAUGUS

32.4

PASSENGER STATION

NEWHALL

30.00 

CP HOOD

30.2

94 TRANS

1
1
2
’ 
P

C
S

G



HORIZONTAL

ALIGNMENT

MAIN TRACK

VERTICAL

ALIGNMENT

SPEED

CONTROL

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

RAIL WT.

RAIL YR.

TIES

BALLASTM
A
IN
 

T
R

A
C

K

VALLEY SUBDIVISION

MILES

MILES

27282930

30 272829

PAGE 17

(453) (454) (455)

REV 5-08

METROLINK

(455)

99 CR ROCK

(454)

TUNNEL NO.25

P
O

R
T

A
L
 
2
7
.9

5

P
V

T
 

X
IN

G
 

2
7
.9

0
 
(
4

5
4
.9

8
)

(
4

5
4
.3

0
)

2
2
"
 

C
IP
 

&
 

2
4
"
 

C
M

P
 

5
5
’ 
2
8
.5

8

0.50"

2^00’4^00’

320’

3.00"

CTC

4^30’

94

(453)

3
6
"
 

C
M

P
 

6
0
’ 
2

9
.2

6
 
(
4

5
3
.6

2
)

320’

4.25"

-40

5^20’

444546
47

453’ 726’

170’

536’

60’

450’

70-40

94

94 CR 86 CR

6976’

74

FILTER                FABRIC

0.70

0.75
0.30

0.61

1.45

2.02

C
R

E
S

T2.19

2.21

2.09

1.83

0.78

PAN

PAN

C

SH 72

94

CW

SH 66

SH 94

<X

X>

<X

X>

7
0

4
0

4
5

4
0

1
2
7

4

1
2
8

1

1
3
3
4

1
3
4

9 1
3
8
2 1
4

1
9

1
4

8
1

1
4

8
6

1
4

8
7

1
4

8
7

1
4

7
5

45#

9999

X>

<X

99 CR

W

IN
T
. 

S
IG

S

99 99 PAN 99

136

P
U

C
 

#
V

Y
-

2
9
.

9
3
 

D
O

T
 

7
4

6
0

1
7

R

94 C PAN 94 C PAN 94 C PAN

M
A

R
K

E
T
 

S
T
 
(
B
-
4

5
2
.9
)

P
U

C
 

#
V

Y
-

2
9
.

6
1
 

D
O

T
 

7
4

6
0

1
8

X

S
A

N
 

F
E

R
N

A
N

D
O
 

R
D

S
R
 

1
2

6
 
(

B
-

4
5

3
.

3
)

D
O

T
 

#
 

N
E

E
D

E
D

1
4

5
4

NEWHALL SIDING

11,100 FT.

MAIN TRACK

C
I
T

Y
 

O
F
 
S

A
N
T

A
 

C
L

A
R
I
T

A

L
.

A
.
 

C
O

U
N
T

Y

#
1
0
 

L
.

H
.
 
1
3
6
,
 
2
9
.
3
0

#
1
0
 

R
.

H
.
 
1
3
6
,
 
2
9
.
1
0

#
1
4
 

R
.

H
.
 
1
3
6
,
 
2
8
.
0
0

2.25"

94

07 PANDROL

06 07

30-25

3
0

1
2
’ 

R
T
 

B
D
 
2
4
’ 
2
8
.3

9
 
(
4

5
4
.4

9
)
 

M
A
IN

2
 
-
 
1
2
’ 

R
C
 

S
L

A
B

S
 
2
4
’ 
S
ID
IN

G

PASSENGER STATION

NEWHALL

30.00 

CP PORTAL

28.0

P
U

C
 

#
V

Y
-

2
8
.

9
2
-

X
 

D
O

T
 

7
4

6
0

2
1

F

C
A

L
E

X
 

P
V

T
 

X
I

N
G
 

2
8
.

9
2
 
(

B
-

4
5

3
.

9
7
-

X
)

8
’ 

R
T
 
2
8
.4

9
 
(
4

5
4
.3

9
)
 

M
A
IN

1
0
’ 

R
C
 

S
L

A
B
 
2
8
.4

9
 

S
ID
IN

G



HORIZONTAL

ALIGNMENT

MAIN TRACK

VERTICAL

ALIGNMENT

SPEED

CONTROL

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

RAIL WT.

RAIL YR.

TIES

BALLASTM
A
IN
 

T
R

A
C

K

VALLEY SUBDIVISION

MILES

MILES

24252627

27 242526

PAGE 18

(456) (457) (458)

REV 5-08

METROLINK -40-30

6^00’ 4^28’,6^08’,6^02’ 3^00’ 5^15’ 5^15’ 5^00’

8999

3.50"

512’

170’

3
0
"
 

C
M

P
 
6
0
’ 
2

4
.9

8
 
(
4

5
7
.8

5
)

S
IG
 

W
B

(458)

86
74

DWP

89
92

(457)

6989

551’

240’

611’

210’

544’

60’

0.75"1.75"

150’

316’ 330’,248’,250’

140’,0’,0’,140’

1.75"

3436 3537

CTC

39 38

5^10’ 0^30’ 1^00’6^00’

S
IG

S
 
2
6
1
 
&
 

2
6
2

3
0
"
 

C
M

P
 
5
6
’ 
2
6
.3

3
 
(
4

5
6
.5

5
)

I-
5

N
 

T
O
 

S
R
 
1
4

E
 

O
P
 

2
6
.5

9
 
(
B
-
4

5
6
.2

8
-

A
)

I-
5

S
 

T
O
 

S
R
 
1
4

E
 

O
P
 

2
6
.6

1
 
(
B
-
4

5
6
.2

6
-

A
)

SH 74

59

(456)

0.50"

30’

350’

0.50"

30’

313’

120’

307’

1.00"

220’

100’

1.75"

41 40
43

42

DA

ABCDEF

DEF

P
O

R
T

A
L

94 CR 99 CR ROCK00 CR ROCK

REPEATER STATION

26"G

USP

USP

FABRIC

0.130.540.30LEVEL

2.00

1.96

1.07
0.70 0.87

S
IG
 

E

CHANNEL

89

D

O
L

S

O
L

S
1
4

5
4

1
4

4
5

1
4

4
0

1
4

3
7

1
3
7

6

1
2
8
3 1
2
8
3

1
2
7

9

1
2
7

4

3
5

3
0

4
5

4
0

3
5

3
0

6
0

4
0

4
5

4
0

4
5

4
0

6
0

4
0

#35 45# 60-40 -4045#

00 SH 94
94
92

94

00 C PAN 00 C McKAY

136

QWEST & PPSI

P
U

C
 

#
V

Y
-

2
4
.

6
7
-

A
 

D
O

T
 

7
4

6
0

3
7

C

P
U

C
 

#
V

Y
-

2
4
.

7
4
-

A
 

D
O

T
 

7
4

6
0

3
6

V

P
U

C
 

#
V

Y
-

2
4
.

8
0
-

A
 

D
O

T
 

7
4

6
0

3
4

G

P
U

C
 

#
V

Y
-

2
5
.

7
8
-

A
 

D
O

T
 

9
1

6
1

1
0

T

P
U

C
 

#
V

Y
-

2
5
.

8
2
-

A
 

D
O

T
 

9
1

6
1

1
0

T

P
U

C
 

#
V

Y
-

2
6
.

5
9
-

A
 

D
O

T
 

7
4

6
0

2
6

P

P
U

C
 

#
V

Y
-

2
6
.

6
1
-

A
 

D
O

T
 

7
4

6
0

2
5

H

P
U

C
 

#
V

Y
-

2
6
.

6
6
-

A
 

D
O

T
 

7
4

6
0

2
4

B

P
U

C
 

#
V

Y
-

2
6
.

7
0
-

A
 

D
O

T
 

7
4

6
0

2
3

U

P
U

C
 

#
V

Y
-

2
6
.

7
3
-

A
 

D
O

T
 

7
4

6
0

2
2

M

94 C PAN

07

S
R
 

1
4
 

R
A

M
P
 

F
 

O
P
 
(
B
-
4

5
6
.1

4
-

A
)

S
R
 

1
4

W
 

T
O
 
I-

5
N
 

O
P
 
(
B
-
4

5
6
.1

8
-

A
)

S
R
 

1
4

W
 

T
O
 
I-

5
S
 

O
P
 
(
B
-
4

5
6
.2

4
-

A
)

P
U

C
 

#
V

Y
-

2
6
.

6
5
-

A
 

D
O

T
 

7
4

6
0

2
7

W

W
E

L
D

O
N
 

C
Y

N
 
I-

5
 

T
R

U
C

K
 

R
O

U
T

E
 

O
P
 
(
B
-
4

5
6
.2

-
A
)

I-
5

N
 

F
W

Y
 

O
P

I-
5

S
 

F
W

Y
 

O
P
 
(
B
-
4

5
7
.0

4
-

A
)

I-
2

1
0

W
 
I-

5
S
 

C
O

N
N

E
C

T
O

R
 

O
P
 
(
B
-
4

5
8
.0

9
-

A
)

I-
5
 

F
W

Y
 

O
P
 
(
B
-
4

5
8
.1

5
-

A
)

I-
5

N
 
I-

2
1
0

E
 

C
O

N
N

E
C

T
O

R
 

O
P
 
(
B
-
4

5
8
.2

-
A
)

3
6
"
 

C
M

P
 
3
6
’ 
2
5
.8

8
 
(
4

5
7
.0
)

2
 
-
 
8
’ 
S

T
E

E
L
 

P
 
1
0
0
’ 

L
A
 

A
Q
 

2
5
.2

5
 
(
4

5
7
.6

3
)

CB

SYLMAR SIDING 7500’

MAIN TRACK SYLMAR

LINE CHANGE

1994

IN ROAD R.O.W.

QWEST & PPSI

LOS ANGELES CO. CITY OF

LOS ANGELES

F
L
 

F
L

F
L
 

F
L

P
U

C
 

#
V

Y
-

2
6
.

4
1
-

A
 

D
O

T
 

7
4

6
0

2
8

D

S
I

E
R

R
A
 

H
W

Y
 

O
P
 
(

B
-

4
5

6
.

5
-

A
)

#
1
0
 

L
.

H
.
 
1
3
6
,
 
2
6
.
4
0

P
U

C
 

#
V

Y
-

2
5
.

3
1
-

A
 

D
O

T
 

7
4

6
0

3
2

T

B
A

L
B

O
A
 

B
L
 

O
P
 
(

B
-

4
5

7
.

6
-

A
)

#
1
4
 

R
.

H
.
 
1
3
6
,
 
2
5
.
3
0

#
1
0
 

R
.

H
.
 
1
3
6
,
 
2
5
.
1
0

#
1
0
 

L
.

H
.
 
1
3
6
,
 
2
4
.
2
0

4.00" 4.00"

07 PANDROL

07

30-25

3
0

2
5

3
-
9
’ 

R
T
 

B
D
 
2
7
’ 
2
6
.4

2
 
(
4

5
6
.4

6
)

2
4
"
 

R
C

P
 
7

0
’ 
2
6
.2

4
 
(
4

5
6
.6

4
)

2
0
’ 

R
C

A
 
4

6
8
’ 
2

5
.7

1
 
(
4

5
7
.1

8
)

2
-
1
2
’X

1
0
’ 

R
C

B
 
2
0
0
’ 
2
5
.3

4
 
(
4

5
7
.5

4
)

6
’ 
x
 
5
’ 

C
B
 

&
 

3
6
"
 

C
M

P
 
 
1
0
0
’ 

L
A
 

A
Q
 

2
5
.2

3
 
(
4

5
7
.6

6
)

G
R

A
P

E
V
IN

E
 

C
K
 
3

0
’ 

B
D
 

T
IM

B
E

R
 
2
4
.5

7
 
(
4

5
8
.3

1
)

2
9
"

X
1
8
"
 

C
M

P
A
 
3
7
’ 
2

6
.4

9
 
(
4

5
6
.4

)

2
-
8
"
x
1
0
0
’ 
S

T
E

E
L
 

P
IP

E
 
 
2
5
.5

(TUNNEL 25)

26.28 CP BALBOA

25.3

2
4
"
 

C
M

P
 

4
7
’ 
2
4
.8

9
 
(
4

5
7
.9

9
)

3
6
"
 

C
M

P
 

&
 

2
-
4

0
"
 

C
P
 

8
0
’ 
2
4
.3

2
 
(
4

5
8
.5

6
)



HORIZONTAL

ALIGNMENT

MAIN TRACK

VERTICAL

ALIGNMENT

SPEED

CONTROL

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

RAIL WT.

RAIL YR.

TIES

BALLASTM
A
IN
 

T
R

A
C

K

VALLEY SUBDIVISION

MILES

MILES

21222324

24 212223

PAGE 19

(459) (460) (461)

REV 5-08

METROLINK

1
8
"
 

C
M

P
 
4

0
’ 
2
3
.5

2
 
(
4

5
9
.3

5
)

92

92 CR ROCK99 CR ROCK

<X

(461)

X>

(460)

89

<X

X>

S
IG
 

W

S
IG

S
 

E
A
 

&
 

E
B

(459)

1^00’

1.00"

CTC

90’

481’

33

79-5060-50

34

<X

X>

<X

X>

<X

X>

2
6
"

G

26"G

USP

26"G

0.51
0.94

0.82

1.70

1.17

1.45

1.31
0.13

-40

O
L

S

O
L

S

4
5

4
0

6
0

5
0

7
9

5
0

6
0

5
0

#45

X

X

01 92 99

136

QWEST & PPSI

P
U

C
 

#
V

Y
-

2
3
.

1
8
 

D
O

T
 

7
4

6
0

4
0

K

P
U

C
 

#
V

Y
-

2
3
.

7
2
 

D
O

T
 

7
4

6
0

3
8
J

R
O

X
F

O
R

D
 

S
T
 
(
B
-
4

5
9
.2

)

B
L

E
D

S
O

E
 

S
T
 
(
B
-
4

5
9
.7

)

P
U

C
 

#
V

Y
-

2
2
.

6
4
 

D
O

T
 

9
0

3
1

3
2

F

P
O

L
K
 

S
T
 
(

B
-

4
6

0
.

3
)

P
U

C
 

#
V

Y
-

2
2
.

3
6
-

D
 

D
O

T
 

9
0

3
1

3
3

M

A
S

T
O

R
I

A
 
 

P
E

D
 
(

B
-

4
6

0
.

5
-

D
)

P
U

C
 

#
V

Y
-

2
1
.

8
1
 

D
O

T
 

7
4

6
0

4
5

U

H
U

B
B

A
R

D
 

S
T
 
(

B
-

4
6

1
.

0
)

P
U

C
 

#
V

Y
-

2
1
.

1
3
 

D
O

T
 

7
4

6
0

4
6

B

M
A

C
L

A
Y
 

A
V

E
 
(

B
-

4
6

1
.

8
)

R-57  SH 74R-57 SH 74

1
0

8
1
.

1

1
0

9
6
.

2

1
0

9
8
.

8

1
1

8
7
.

2

1
1

5
6
.

8

1
2

5
5

1
2

7
1

5^00’

3.50"

512’

170’

0.51

X>

CHANNEL CONC.

DRAIN

SYLMAR SIDING 7500’

MAIN TRACK

C
I

T
Y
 

O
F
 
S

A
N
 
F

E
R

N
A

N
D

O
C
I

T
Y
 

O
F
 

L
O
S
 

A
N

G
E

L
E
S

#
2
0
 

L
.

H
.
 
1
3
6
,
 
2
3
.
6
0

#
1
0
 

L
.

H
.
 
1
3
6
,
 
2
1
.
6
0

07

CP ROXFORD

23.6

PASSENGER STATION

SYLMAR/SAN FERNANDO

21.9 

2
-
1
0
’X

1
1
’X

1
8
0
’ 

R
C

B
 
2
2
.0
 
(
4

6
0
.8

8
)
 

E
A

S
T
 

C
Y

N
 

C
H

A
N

N
E

L
 
2
2
.0

0



HORIZONTAL

ALIGNMENT

MAIN TRACK

VERTICAL

ALIGNMENT

SPEED

CONTROL

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

RAIL WT.

RAIL YR.

TIES

BALLASTM
A
IN
 

T
R

A
C

K

VALLEY SUBDIVISION

MILES

MILES

18192021

21 181920

PAGE 20

(462) (463) (464)

REV 5-08

METROLINK

92 CR ROCK

2
4
"
 

C
IP
 
2
0
’ 
1
8
.9

5
 
(
4

6
3
.9

1
)

(464)

S
IG

S
 
1
9
1
 
&
 

1
9
2

92

(463)

79-50

NO CURVES

CTC

B
R

A
N

D
 

B
L
 
2

0
.9

9
 
(
B
-
4

6
1
.9
)
 

S
IG

S
 
2
0
1
 
&
 

2
0
2

(462)

<X <X

X>

<X

X>

<X

X>

<X

X>

<X

X>

USP

26"G26"G

2
6
"G

CONC DRAIN CHANNEL

1.41

1.36

0.88

0.71

0.64
0.56

0.76
0.64

0.51

1
0
7

1

1
0
6
5

1
0
5
4

1
0
4

5

1
0
3
6

1
0
1
4

9
9
3

9
4

4

9
2
7

136

QWEST & PPSI

P
U

C
 
#

V
Y
-
1

8
.
4
1
 

D
O

T
 
7
4
6

0
5
4

T

P
U

C
 
#

V
Y
-
1

9
.
2
3
 

D
O

T
 
7
4
6

0
5
3

L

P
U

C
 
#

V
Y
-
1

9
.
5
1
 

D
O

T
 
7
4
6

0
5
2

E

P
U

C
 
#

V
Y
-
2

0
.
0
5
 

D
O

T
 
7
4
6

0
5
0

R

P
U

C
 
#

V
Y
-
2

0
.
0
8
-

A
 

D
O

T
 
9

1
4
5
0

3
U

P
U

C
 
#

V
Y
-
2

0
.
8
1
 

D
O

T
 
7
4
6

0
4
8

P

P
U

C
 
#

V
Y
-
2

0
.
9
9
 

D
O

T
 
7
4
6

0
4
7

H

S
R
 

1
1
8
 

F
W

Y
 

O
P
 
(
B
-
4

6
2
.7

8
-

A
)

P
A

X
T

O
N
 

S
T
 
(
B
-
4

6
2
.8

)

V
A

N
 

N
U

Y
S
 

B
L
 
(
B
-
4

6
3
.4

)

P
IE

R
C

E
 

S
T
 
(
B
-
4

6
3
.6
)

O
S

B
O

R
N

E
 

S
T
 
(
B
-
4

6
4
.5

)

MAIN TRACK

C
I

T
Y
 

O
F

C
I

T
Y
 

O
F

L
O

S
 

A
N

G
E

L
E

S

S
A

N
 

F
E

R
N

A
N

D
O

#
1
0
 

R
.

H
.
 

1
3
6
,
 
2
0
.

2
0

07

6
’ 

R
T
 

B
D
 

1
9
.4

2
 
(
4

6
3
.4

6
)

J
E

S
S
IE
 
/
 

W
O

L
F

S
K
IL

L
 

S
T
 
2
0
.8

1
 
(
B
-
4

6
2
.0
)

P
A

C
O
IM

A
 

W
A

S
H
 
1
4

1
’ 
S

T
G
 

2
0
.5

4
 
(
4

6
2
.3

2
)

USP

1
3
"
 
x
 
2

1
"
 

C
M

P
A
 
2
0
’ 
1
8
.4

4
 
(
4

6
4
.4

3
)



HORIZONTAL

ALIGNMENT

MAIN TRACK

VERTICAL

ALIGNMENT

SPEED

CONTROL

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

RAIL WT.

RAIL YR.

TIES

BALLASTM
A
IN
 

T
R

A
C

K

VALLEY SUBDIVISION

MILES

MILES

15161718

18 151617

PAGE 21

(465) (466) (467)

RAIL WT.

RAIL YR.

TIES

BALLAST

S
ID
IN

G

REV 5-08

METROLINK

X>

S
IG

S
 
1
5
1
 
&
 

1
5

2

(467)(466)

S
IG

S
 
1
7

1
 
&
 

1
7

2

79-50

CTC

(465)

<X

31

X>
26"G

2
6
"

G

USP

0.85

0.90
0.95

1.61

0.75
0.88

0.39

0.61

0.76 0.34

1.00
0.160.310.43

9
2
7

9
2
3

9
1
8

9
1
7

9
1
6

9
1
5

9
1
2

8
9
2

8
8

8

8
8
3

8
7

7

8
6
1

8
4

8

8
1
6

8
1
3

136

<X

X>

D<X<X

X>
26"G

D
QWEST & PPSI

P
U

C
 
#

V
Y
-
1

5
.
0
6
 

D
O

T
 
7
4
6

0
6
4

Y

P
U

C
 
#

V
Y
-
1

7
.
8
7
 

D
O

T
 
7
4
6

0
5
5

A

P
U

C
 
#

V
Y
-

1
7
.
0

5
 

D
O

T
 
7
4
6

0
5
7

N

B
R

A
N

F
O

R
D
 

S
T
 
(
B
-
4

6
5
.0
)

S
H

E
L

D
O

N
 

S
T
 
(
B
-
4

6
5
.7

)

P
U

C
 
#

V
Y
-
1

5
.
8
5
-

A
 

D
O

T
 
7

4
6
0
6

0
W

I
-
5
 

F
W

Y
 

O
P
 
(

S
U

N
 

V
A

L
L

E
Y
 

O
H
)

(
B
-

4
6
7
.
0
-

A
)

P
U

C
 
#

V
Y
-
1

5
.
6
8
 

D
O

T
 
7
4
6

0
6
1

D

P
E

N
R

O
S

E
 

S
T
 
(

B
-
4
6
7
.
2
)

S
U

N
L

A
N

D
 

B
L
 
(
B
-
4

6
7
.8

)

0^53’

140’

414’

1.25

1^00’

230’

214’

2.00

136

99

92 CR ROCK

92

0392 92

32A

0^30’

30’

123’

0.00

32B32C

0^30’

30’

123’

0.00

2
 
-
 
6
0
"
 

C
M

P
 

7
4
’ 
1
7
.5

3
 
(
4

6
5
.3

5
)

MAIN TRACK

#
1

0
 

R
.

H
.
 
1
3
6
,
 
1
7
.
1
5

#
1

4
 

L
.

H
.
 
1
3
6
,
 
1
7
.
1
0

#
2

4
 

L
.

H
.
 
1
3
6
,
 
1
6
.
9
5

#
2
0
 

R
.

H
.
 
1
3
6
,
 
1
5
.
6
0

P
U

C
 
#

V
Y
-
1

5
.
5
0
-

D
 

D
O

T
 
9

2
2
8
4

5
P

S
U

N
 

V
A

L
L

E
Y
 

S
T

A
T
I

O
N
 

P
E

D
 

X
I

N
G

X

X

SUN VALLEY SIDING 6100’

07

3
-
8
’X

4
’X

3
0
0
’ 

R
C

B
 

L
A

C
F

C
 

1
7
.9

8

1
0
8
"
 

C
M

P
 
2
0
0
’ 
1
7
.5

0
 
(
4

6
5
.3

7
)

T
U
J

U
N

G
A
 

W
A

S
H
 
6
6
’ 
S

T
G
 

B
D
 
1
7
.4

6
 
(
4

6
5
.4

0
)

2
4
"
 

C
IP
 
4

0
’ 
1
6
.7

9
 
(
4

6
6
.0

9
)

4
2
"
 

C
M

P
 
5

5
’ 
1
6
.2

9
 
(
4

6
6
.5

9
)

CP SHELDON

17.0

PASSENGER STATION

SUN VALLEY

15.4 

CP McGINLEY

15.5

P
U

C
 
#

V
Y
-
1

5
.
9
5
-

B
 

D
O

T
 
7

4
6
0
5

9
C

T
U

X
F

O
R

D
 

S
T
 

U
P
 
(

B
-

4
6
6
.

9
-

B
)

2
 
-
 
1
0
0
’
 

S
T

G
 

B
D
 

CP TUXFORD

16.05

VULCAN SIDING



HORIZONTAL

ALIGNMENT

MAIN TRACK

VERTICAL

ALIGNMENT

SPEED

CONTROL

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

RAIL WT.

RAIL YR.

TIES

BALLASTM
A
IN
 

T
R

A
C

K

VALLEY SUBDIVISION

MILES

MILES

12131415

15 121314

PAGE 22

(468) (469) (470)

REV 5-08

METROLINK

S
IG
 

T
A

S
IG
 

T
B

USP

S
IG
 

F
A

(470)

USP

92

92 CR ROCK

(469)

NO CURVES

CTC

79-50

(468)

<X

X>

<X

26"G 26"G

2
4
"

W

4
8
"W

48"W

1.07

1.33

0.94

1.23

1.40

0.97
1.20

1.45

1.31

0.95

8
1
3

7
9
6

7
8

0

7
6
5

7
5

0

7
4

3

7
1
5

6
9
1

6
5

1

6
4

1

136

X>

QWEST & PPSI

P
U

C
 

#
V

Y
-

1
4
.

1
4
 

D
O

T
 

7
4

6
7

8
2

D

A
R

V
I

L
L

A
 

A
V

E
 
(

B
-

4
6

8
.

7
)

P
U

C
 
#

V
Y
-
1

2
.
7
7
 

D
O

T
 
7
4
6

7
8
4

S

B
U

E
N

A
 

V
I

S
T

A
 

S
T
 
1
2
.
7
7
 
(

B
-
4

7
0
.

1
)

S
IG
 

1
4

1
 
&
 

1
4

2

BRIGHTON SIDING 8000’

MAIN TRACK

CI
TY 

OF 
LOS 

ANGELES

CI
TY 

OF 
BURBANK #

1
4
 

L
.

H
.
 
1
3
6
,
 
1
2
.
7
0

07

6
 
-
 
3
6
"
 

C
M

P
 
2

0
’ 
1
4
.6

6
 
(
4

6
8
.2

1
)

P
U

C
 

#
V

Y
-

1
2
.

3
7
-

B
 

D
O

T
 

7
4

6
7

8
5

Y

S
A

N
 

F
E

R
N

A
N

D
O
 

B
L

V
D
 

U
P

(
B
-

4
7

0
.

5
-

B
)
 

1
3

7
’
 

S
T

G
 

1
2
.

3
7

1
 

M
A
I

N

1
3

7
’
 

4
 

P
L

Y
 

C
O

N
T
.
 

G
I

R
D

E
R

1
2
.

3
7

1
 

S
I

D
I

N
G

P
U

C
 

#
V

Y
-

1
2
.

0
4
-

B
X
 

D
O

T
 

9
1

6
1

0
9

Y

L
O

C
K

H
E

E
D
 

P
E

D
 

P
V

T
 

U
P
 

1
2
.

0
4
 
(

4
7

0
.

8
1
)

8
’

X
1

1
’
 

R
C

B
 

1
8

2
’
 

1
2
.

0
4

P
U

C
 

#
V

Y
-

1
3
.

5
7
-

B
 

D
O

T
 

7
4

6
7

8
3

K

H
O

L
L

Y
W

O
O

D
 

W
A

Y
 

U
P

(
B
-

4
6

9
.

4
-

B
)
 

2
-

6
5
’
 

P
I

P
 

C
O

N
C
 

B
D

CP BRIGHTON

12.8 6
2
2
 

D

H

L

(
U

N
D

E
R
 

C
O

N
S

T
.
 

M
A

Y
,
 

2
0

0
8
)



HORIZONTAL

ALIGNMENT

MAIN TRACK

VERTICAL

ALIGNMENT

SPEED

CONTROL

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

RAIL WT.

RAIL YR.

TIES

BALLAST

VALLEY SUBDIVISION

MILES

MILES

9101112

12 91011

PAGE 23

(471) (472) (473)

RAIL WT.

RAIL YR.

TIES

BALLAST

M
A
I

N
 

T
R

A
C

K
 

#
1

M
A
I

N
 

T
R

A
C

K
 

#
2

REV 5-08

METROLINK

USPUSP

USP

U
P
 
B

U
R
B

A
N

K

(471)

173’

40’

0^30’ 0^30’

X

X

0^30’

X

X

24

2MT-CTC

79-55

300’

0’

0^20’
0^20’,0^45’

0’,34’,60’ 

26

0^20’

X

X

25

40’

670’

28

0^27’19"

270’

0^20’

2250’

0^30’

0’

X

29

30

CTC

79-50

S
IG
 

2
E

S
IG
 

F
A
-

B

S
IG
 

2
W

S
IG
 

4
E

S
IG

S
 

T
B

B
 

&
 

T
A

A

S
IG
 

4
W

S
IG
 

4
W

W
E

S
T

E
R

N
 

A
V
 

O
P
 

9
.4

5

S
O

N
O

R
A
 

A
V
 

9
.1

6

(
B
-
4

7
3
.8

)

(
B
-
4

7
3
.4

-
A
)

S
IG
 

2
W

S
IG
 

2
E

1993

RELOCATION

TRACK #2

<X

X>

26"G 26"G

11.469

0.59 0.69
0.91

0.95

0.80

0.87

1.07

S
IG

94 CR ROCK

SH 94

136

85 CR ROCK

94

(473)

9692

92 CR ROCK

96

(472)

SH 94 92

136 CWR

5
0

7
9

7
9

5
5

5
5

75
8
1

5
9
86

2
2

5
1
2

5
0
6

5
0
1

4
8
1

END 2 MAIN TRACKS

2510’,303’

01

0.50"

1.70", 1.20"
0.70" 0.60"

0.10" 0.50" 0.50"

0.50" 0.90"

94

2223

X

X

S
IG
 

4
W

S
IG
 

4
E

94 00

SCRRA SCRRA
SP FIBER

9
0
"
 
S
.D
.

P
U

C
 
#

V
Y
-
9
.
4
5
-

A
 

D
O

T
 
7
4

6
7
9
4

X

P
U

C
 
#

V
Y
-
1

0
.
7
2
-

A
 

D
O

T
 
7

4
6
7
8

8
U

P
U

C
 
#

V
Y
-
1

1
.
3
7
-

A
 

D
O

T
 
7

4
6
7
8

6
F

B
U

R
B

A
N

K
 

B
L
 

O
P
 
(

B
-

4
7
1
.

5
-

A
)

P
U

C
 
#

V
Y
-
1

0
.
9
5
-

A
 

D
O

T
 
7

4
6
7
8

7
M

M
A

G
N

O
L
IA
 

B
L
 

O
P
 
(
B
-
4

7
2
.1
-

A
)

O
L
IV

E
 

A
V
 

O
P
 
(
B
-
4

7
2
.2

-
A
)

4
0

3
5

P
U

C
 
#

V
Y
-
1

0
.
3
7
-

A
 

D
O

T
 
7

4
6
7
9

1
C

I
-
5
 

F
W

Y
 
(

P
R

O
V
I

D
E

N
C
I

A
 

O
H
)

O
P
 
(

B
-
4
7
2
.
5
-

A
)

P
U

C
 
#

V
Y
-
9
.
1
6
 

D
O

T
 

7
4
6
7

9
5

E

VENTURA SUB TO

MOORPARK SEE PAGE

13 VENTURA SUB

TRACK CHARTS

SCAX VENTURA SUB

BEGINS M.P. 11.473

BRIGHTON SIDING 8000’

TRACK #2

TRACK #1

C
I

T
Y
 

O
F
 

G
L

E
N

D
A

L
E

C
I

T
Y
 

O
F
 

B
U

R
B

A
N

K

3
-
#
2
0
 

L
.

H
.
 
1
3
6
,
 
1
1
.
5

2
-
#
2
0
 

R
.

H
.
 
1
3
6
,
 
1
1
.
5

#
1
0
 

R
.

H
.
 
1
3
6
,
 
1
1
.
3
5

#
1
4
 

R
.

H
.
 
1
3
6
,
 
1
1
.
1
0

2
-
#
2
4
 

L
.

H
.
 
1
3
6
,
 
9
.
8
0

2
-
#
2
4
 

R
.

H
.
 
1
3
6
,
 
9
.
8
0

07 07 PANDROL

3
0
’ 
x
 
1
4
.5

0
’X

3
0
’ 

R
C

B
 
1
1
.2

7

6
’ 
x
 
2
’ 
x
 
1
2
0
’ 

R
C

B
 
1
1
.0

9

8
’ 

R
T
 

B
D
 

C
 

1
0
.6

3
 
(
4

7
2
.2

5
)

4
’X

6
’ 

R
C

B
 
6
3
’ 
1
0
.3

6
 
(
4

7
2
.5

3
)

P
U

C
 
#

V
Y
-
1

0
.
0
3
-

B
 

D
O

T
 
7

4
6
7
9

2
J

A
L

A
M

E
D

A
 

A
V

E
 

U
P

(
B
-

4
7
2
.
8
1
-

B
)
 

7
8
’
 

P
I

P
 

C
O

N
C
 

B
D

CP BURBANK JCT.

11.4

CP OLIVE

11.13

PASSENGER STATION

BURBANK

10.8 

CP ALLEN

9.8

3
6
"

X
2
2
"
 

C
M

P
A
 
9
6
’ 
1
0
.8

9
 
(
4

7
2
.0

0
)

PPSI

QWEST



VERTICAL

ALIGNMENT

SPEED

CONTROL

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

RAIL WT.

RAIL YR.

TIES

BALLAST

VALLEY SUBDIVISION

MILES

MILES

6789

9 678

PAGE 24

(474) (475) (476)

RAIL WT.

RAIL YR.

TIES

BALLAST

M
A
I

N
 

T
R

A
C

K
 

#
1

M
A
I

N
 

T
R

A
C

K
 

#
2

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

HORIZONTAL

ALIGNMENT

MAIN TRACK #1

MAIN TRACK #2

REV 5-08

METROLINK

0^24’47"

20

119

81

69

17

17

35’

80’

0^50’

19

94 CR ROCK

94

USP

94 CR ROCK

0’

80’,80’

2MT-CTC

79-55

0^40’,0^18’

0^40’,0^18’

4800’,340’ 

0’

4800’,340’ 

0’

21

21

(476)

(
B
-
4

7
6
.8

-
B
)
 
1
0
4
’ 

B
D

(475)

S
IG
 
[
7

5
2
]

(474)

L

85 SLAG

94

SH 94

USP

26"G

TRACK #2

S
IG

S
 
7

1
&

7
2

4
3
8

0.19 0.71

0.45
0.62

-0.08 0.04

S
A

G

0.05
0.91 0.17

C
R

E
S

T

4
4

5

4
4

14
5
8

4
6
7
.5

4
6
8

4
6
7

4
6
64
8
1

4
7

1

SCRRA SCRRA

1993, 1997

RELOCATIONS

1.00"0.50"

1.20", 0.40"

1.10"

<X

X>

X>

<X

D

L

<X

X>

S
IG
 

2
E
 

&
 

4
E

S
IG
 

2
W
 

&
 

4
W

A

SH 94 R-56

136

136

SCRRA

X>

<X
SP FIBER

QWEST & PPSI

00 PAN

P
U

C
 

#
V

Y
-

6
.

0
3
-

B
 

D
O

T
 

7
4

6
8

1
3

A

P
U

C
 

#
V

Y
-

7
.

1
4
-

B
 

D
O

T
 

7
4

6
8

0
8

D

P
U

C
 

#
V

Y
-

7
.

5
1
 

D
O

T
 

7
4

6
8

0
5

H

P
U

C
 
#

V
Y
-
8
.

7
1
 

D
O

T
 
7

4
6

7
9
6

L

G
R

A
N

D
V
I

E
W
 

A
V
 
8
.
7
1
 
(

B
-
4
7
4
.

2
)

O
F

F
R

A
M

P
 

S
R
1
3
4

E
 

O
P
 
8
.0

2

B
R

O
A

D
W

A
Y
/

B
R

A
Z
IL
 

S
T
 
(
B
-
4

7
5
.4

)

C
O

L
O

R
A

D
O
 

S
T
 

U
P

L
O

S
 

F
E

L
IZ
 

B
L
 

U
P

TRACK #2

TRACK #1

S
I

G
S
 

7
3
 

&
 

7
4

P
U

C
 

#
V

Y
-

7
.

9
9
 

D
O

T
 

7
4

6
8

0
4

B

D
O

R
A

N
 

S
T
 
(

B
-

4
7

4
.

8
)

H

H

#
1
0
 

L
.

H
.
 
1
3
6
,
 
7
.
6
0

P
U

C
 

#
V

Y
-

6
.

5
1
 

D
O

T
 

7
4

6
8

1
2

T

C
H

E
V

Y
 

C
H

A
S

E
 

D
R
 
(

B
-

4
7

6
.

4
)

2
-
#
2
0
 

L
.

H
.
 
1
3
6
,
 
6
.
5
0

2
-
#
2
0
 

R
.

H
.
 
1
3
6
,
 
6
.
5
0

#
1
4
 

R
.

H
.
 
1
3
6
,
 
6
.
3
0

07 PANDROL

8
’ 

R
T
 

B
D

T
 
8
.4

1

2
-
3

0
"
 

R
C

P
 
6
0
’ 
7
.6

3
 
(
4

7
5
.2

6
)

(
B
-
4

7
5
.7

-
B
)
 
1
9
0
’ 
S

G
 

P
C

D

2
 
-
 
1
8
"
 

C
P
 

&
 

C
M

P
 

5
0
’ 
6
.3

1
0

2
’X

4
’X

9
5
’ 

R
C

B
 
6
.0

3
2

2
’x

4
’x

9
5
’ 

R
C

B
 
6
.0

3
2

CP CURRIER

6.4

V
E

R
D

U
G

O
 

W
A

S
H
 
9
5
’
 

S
P

G
 

B
D
 
8
.
1
2
 
(
4
7
4
.
7
4
)

P
U

C
 
#

V
Y
-
8
.
0
3
-

A
 

D
O

T
 
7
4
6
8
0
0

Y

S
R
 
1
3
4

W
 
(

L
.

A
.
 

R
I

V
E

R
 

O
H
)
 

O
P

P
U

C
 
#

V
Y
-
8
.
0
3
-

A
 

D
O

T
 
7
4
6
8
0
0

Y

S
R
 
1
3
4

E
 
(

L
.

A
.
 

R
I

V
E

R
 

O
H
)

O
P
 
(

B
-
4
7
4
.
8
5
-

A
)

PPSI



VERTICAL

ALIGNMENT

SPEED

CONTROL

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

RAIL WT.

RAIL YR.

TIES

BALLAST

MILES

MILES

3456

6 345

PAGE 25

(477) (478) (479)

RAIL WT.

RAIL YR.

TIES

BALLAST

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

MAIN TRACK #4/2

HORIZONTAL

ALIGNMENT

MAIN TRACK #2/1

M
A
I

N
 

T
R

A
C

K
 

#
4
/

2
M

A
I

N
 

T
R

A
C

K
 

#
2
/

1

RIVER / VALLEY SUBDIVISION

REV 5-08

METROLINK

DIESEL SERVICE

SHOP

SCAX

136 CWR

92 CR ROCK

SH 94

USP

S
Y

C
A

M
O

R
E
 

W
A

S
H
 

4
.4

5

T
R

A
C

K
 

#
1

T
R

A
C

K
 
#
2

898’

240’

2^30’2^31’40"

310’

812’

3MT-CTC

300’

2^30’

11

11

838’885’

2^29’40"

230’,275’

12

12

394’

310’

2^30’2^30’

310’

472’

13

13

394’

310’

2^30’

14

14

2^30’

310’

472’

2^30’

310’

599’

2^30’

310’

291’

2^30’

310’

574’

2MT-CTC

15

15

2^30’

310’

291’

16

16

119

94 CR ROCK

69

USP

CITY OF LOS ANGELES

79-55

0^30’

0’

4167’

X

17

17

0^30’

0’

(479  )(478)

D
O

T
 
9
1
4

5
0
2

M

(
B
-
4

7
8
.2

-
A
)

(477) +-/

1993 LINE CHANGE

IS SHOWN FROM

BC CURVE 3 THROUGH

EC CURVE 16

BOTH TRACKS

L
A

C
F

C
 
(
4

7
8
.4

1
)

S
IG

S
 
2

W
 

&
 

4
W

S
IG

S
 
2

E
 

&
 

4
E

T
R

A
C

K
 
#
2

T
R

A
C

K
 
#
4

0.27

0.38
0.20 0.25

0.85
0.55 0.16 0.25

0.57 0.42

0.95 0.58

1.09

0.71 0.43

SCRRA

50-40

6
0

4
0

5
0

4
0

6
0

4
0

2.00"3.00" 2.00"

2.00" 2.00"3.00"

3.00"3.00"3.00"

3.00" 3.00" 3.00"

1.10"

1.20"

UPRR

VALLEY SUBDIVISION RIVER SUBDIVISION

S
IG
 
[
5
4

1
]

S
IG

S
 
4

1
, 

4
2
, 

4
3
, 

4
4

S
IG

S
 
4

E
A
 

&
 

4
E

B

S
IG

S
 
2

W
 

&
 

6
W
 

&
 

4
W

#60 -40

O
L

S

59
00

00

SH 92 (59)

SCRRA SCRRA

QWEST & PPSI
SP FIBER

USP

ATT & GTE

MCI

02

92 CR ROCK

58

94 CR ROCK

9481 94
59
00

00

136

00 00 C

02

02

T
A

Y
L

O
R
 

A
C

C
E

S
S
 

P
V

T
 

U
P
 

3
.3

5

(
B
-
4

7
9
.5

5
-

X
)

P
U

C
 

#
V

Y
-

4
.

6
5
-

A
 

D
O

T
 

7
4

6
8

1
6

V

P
U

C
 

#
V

Y
-

5
.

5
5
-

B
 

D
O

T
 

7
4

6
8

1
4

G

B
R

A
N

D
 

B
L
 

U
P

P
U

C
 

#
V

Y
-

4
.

7
8
-

B
 

D
O

T
 

7
4

6
8

1
5

N

F
L

E
T

C
H

E
R
 

D
R
 

U
P

(
B
-

4
7

8
.

1
-

B
)
 

6
3
’
 

B
D
 

S
T

E
E

L

S
R
 
2
 

G
L

E
N

D
A

L
E
 

F
W

Y
 

O
P

7
9

5
5

4
3
8

3
7

5

4
3
4
.5

4
2
7
.6

4
2
5
.2

3
9
1
.8

3
8
4
.3

3
8
2
.2

3
7

0
.4

3
6
3
.9

3
5
9
.5

3
5
8
.1

3
5
6
.9

3
5
5
.6

3
5
0
.2

GLENDALE SIDING

TRACK #1

TRACK #2

TRACK #4

TRACK #2

TRACK #1

TERRY

LUMBER

CITY OF

GLENDALE

CITY OF

LOS ANGELES

(UPRR TAYLOR YARD)

SH92 (59)

S
IG
 

2
E

#
1

4
 

L
.

H
.
 

1
3

6
,
 

4
.

8
0

2
-
#
2
0
 

R
.

H
.
 
1
3
6
,
 
3
.
5
0

2
-
#
2
0
 

L
.

H
.
 
1
3
6
,
 
3
.
5
0

3
-
#
2
0
 

L
.

H
.
 
1
3
6
,
 
3
.
1
0

1
-
#
1
0
 

L
.

H
.
 
1
3
6
,
 
3
.
1
0

07 PANDROL

#
1

0
 

L
.

H
.
 

1
1

9
,
 

5
.

4
0

2
4
"
 

C
M

P
 
9
6
’ 
5
.5

7

2
0
6
’ 
S

T
E

E
L
 
(
B
-
4

7
7
.3

-
B
)

1
0
4
’ 
S

G
 

B
D

3
6
"
 

R
C

P
 
1
7

0
’ 
4
.7

8
2

1
5
’ 

R
C

B

P
U

C
 

#
R
I-

3
.3

5
-

B
X
 

1
3
6
’ 

B
D
 

C
O

N
C

PASSENGER STATION

GLENDALE

5.8

CP FLETCHER

4.8

3.5

CP ORMISTON

3.3

CP TAYLOR

3.5

PPSI

PPSI

2
4
"
 

R
C

P
 
1
0
0
’ 
5
.8



VERTICAL

ALIGNMENT

SPEED

CONTROL

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

RAIL WT.

RAIL YR.

TIES

BALLAST

RIVER SUBDIVISION

MILES

MILES

0123

3 012

PAGE 26

(480) (481) (482)

RAIL WT.

RAIL YR.

TIES

BALLAST

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

HORIZONTAL

ALIGNMENT

MAIN TRACK #3/2

M
A
I

N
 

T
R

A
C

K
 

#
4
/

2
M

A
I

N
 

T
R

A
C

K
 

#
2
/

1

MAIN TRACK #4

REV 5-08

METROLINK

92 CR ROCK

4
0

5
0

USP

TRACK #3

TRACK #4

69’,60’

9^14’15",9^

X

X

X

X

X

XX

X

X

X

1

2

X

X

X

X

2

120’

89’

X

16’ X

X,169’

X

40’,60’
302’

40’

X X

60’

134’

X

F
IR

E
 

A
C

C
E

S
S
 

R
D
 

P
V

T
 
2
.2

7

210’

180’

TRACK #2

433’

180’

X

2158’

210’

5

89’

120’

X

5

4

3

4

X

40’

16’

X,148’

X

3

7 6

303’

40’

X

7

154’

60’

X

6

9

210’

180’

9

8

433’

180’

X

8

3MT-CTC

10

2158’

210’

10

898’

240’

2^30’

11

11

838’

300’

2^30’

RULE 6.282MT - CTC

0.24 0.22 0.000.18
0.66 0.20 0.500.15

0.70 0.20 0.38

0.35 1.00

0.44
0.000.60

0.29

94 CR ROCK

94 CONC

94 94

TRACK #2

2
5

3
0

2
5

#
4

#
3

2
0

5
0

2
5

#
4

2
5

3
0

#
3

#
3

&
4

2
0

3
0

#
2

#
1

S
IG

2
9
2

2
9
23

1
8
.1

2
9
5
.8

2
9
2
.8

3
0
1
.6

2
9
9
.6

3
0
0
.2

2
9
8
.4

3
1
1
.4

3
0
9
.3

3
0
8
.6

3
2
7
.8

3
3
0
.1

3
3
0
.1

3
3
6

3
4

5
.7

3
4

7
.8

SCRRA

2^30’2^20’

2^30’2^10’

2.00"2.00"2.00"

2.00"
2.00" 2.00"

CTC

IN
T
 

S
IG

S

2
W
,4

W
B

IN
T
 

S
IG

2
E

IN
T
 

S
IG
 

4
E

IN
T
 

S
IG
 

6
E

A

IN
T
 

S
IG
 

6
E

B

IN
T
 

S
IG

S
 
4

W
A
, 

6
W

IN
T
 

S
IG

S
 
2

E
, 

4
E

IN
T
 

S
IG
 

4
W

B

IN
T
 

S
IG

S
 

2
W
, 

4
W

A

IN
T
 

S
IG
 

4
W

B

IN
T
 

S
IG
 

2
W

A
, 

4
W

A

X>

<X

L.A. RIVER

L.A
. RI

VER

VARIOUS

(WOOD SW TIES)

(13 TRACKS)

VARIOUS

SH 92 (59) 00

94 CR ROCK

94

00 CR

6^0’

856’

0^28’2^11’1^14’1^8’2^41’

6^0’0^28’
2^11’1^14’1^8’2^41’

2
5

2
0

5
0

2
0

92

136

94 C00 C

136 ALL 5 LEADS

C

USP

MCI

USP, MCI, AT&T & GTE

QWEST & PPSI

F
L

F
L

94 CR ROCK

79

79 CR ROCK

136

00

00 CR

136

94 C-1

119

00 C 01

(
4

8
1
.2

)
 
(
8
1
.2

)

P
U

C
 

#
R
I
-

1
.

4
6
-

A
 
 

D
O

T
 

0
2

7
6

0
5

P

P
U

C
 

#
R
I
-

1
.

3
6
-

A
 

D
O

T
 

0
2

7
6

0
6

W

IN
T
 

S
IG
 

2
E
, 

4
E
 

R
I-

1
.1

1
-

X

(
B
-
4

8
2
.5

4
-

B
)

P
U

C
 

#
R
I
-

0
.

3
7
-

B
 

D
O

T
 

7
4

6
8

2
6

B

P
U

C
 

#
R
I
-

2
.

2
7
-

X
 

D
O

T
 

9
1

4
5

0
1

F

N
 

B
R

O
A

D
W

A
Y
 

O
P
 
(
2
-
1
3
9
.3

-
A
)

N
 

S
P

R
IN

G
 

S
T
 

O
P
 
(
2
-
1
3

9
.5

-
A
)

V
IG

N
E

S
 

S
T
 

U
P

5
0

2
0

1
8
"
 
x
 
6
4
’ 

R
C

P
 
1
.5

7
0

TRACK #3

TRACK #1

TRACK #2

TRACK #4

TRACK #4

TRACK #3

MISSION TOWER

DETAIL SEE PAGE

27

T
O
 
P

A
S

A
D
E

N
A

TO PASADENA LRT YARD
A

R
R

O
Y

O

S
E

C
O

NOTE:

 

SEE RIVER (EAST BANK) SUB

TRACK CHART FOR TRACKS

#1 AND #2

0.0

CP TERMINAL

CP W. DIAMOND

CP MISSION

CP CHAVEZ

CP CAPITOL

0.5

0.8

1.0

1.6

FOR TURNOUT INFO

SEE TURNOUT DATA SHEET

AT END OF SEGMENT

SH94 (59)

15-10

LAUS

UNION STATION

50-2050-4050-40 25-20 MT4
30-20 MT3

L
A
 

R
IV

E
R
 

S
B

G
 

3
6
0
’ 
2
.0

3

P
U

C
 

#
R
I-

1
.1

1
-

X
 

D
O

T
 

0
2

7
6
0
8

K

D
W

P
 

P
V

T
 

X
IN

G
 
(
2
-
1
3
9
.7

1
)

1
0
0
’ 
T

H
R

U
 

R
IV
IT

E
D
 

T
R

U
S

S
 
0
.8

1
0

IN
T
 

S
IG
 

2
W

B

3
0
0
’ 
S

T
G
 

0
.8

1
0

1
0
0
’ 
S

T
G
 

0
.8

0
5

1
0
0
’ 
S

P
G
 

0
.8

0
0

CP DAYTON

2.2 / 480.7

SCAX
SHOPS

PPSI P
P
S
I

M
C
I

P
U

C
 

#
R
I
-

1
.

5
6
-

A
T
,
 

D
O

T
 

9
2

2
8

4
2

U

M
E

T
R

O
 

G
O

L
D
 

L
I

N
E
 

O
H

P
U

C
 

#
R
I
-

2
.

2
1
-

A
 

D
O

T
 

7
4

6
8

2
1

S

I
-

5
 

F
W

Y
 

O
P
 
(

B
-

4
8

0
.

6
-

A
)

P
U

C
 

#
R
I
-

2
.

1
1
-

A
 

D
O

T
 

7
4

6
8

2
2

Y

R
I

V
E

R
S
I

D
E
 

D
R
 

O
P
 
(

B
-

4
8

0
.

7
-

A
)

P
U

C
 

#
R
I
-

2
.

0
0
-

A
 

D
O

T
 

7
4

7
4

8
9

R

P
A

S
A

D
E

N
A
 

F
W

Y
 
I
-

1
1

0
 

S
 

O
P

(
B

G
-

4
8

0
.

8
3
-

A
)

P
U

C
 

#
R
I
-

1
.

9
9
-

A
 

D
O

T
 

7
4

7
4

9
0

K

P
A

S
A

D
E

N
A
 

F
W

Y
 
I
-

1
1

0
 

N
 

O
P

(
B

G
-

4
8

0
.

8
5
-

A
)

P
U

C
 

#
R
I
-

1
.

1
7
 

D
O

T
 

0
2

7
6

0
D

N
 

M
A
I

N
 

S
T
 
(

2
-

1
3

9
.

6
)

P
U

C
 

#
R
I
-

0
.

1
9
-

B
 

D
O

T
 

7
4

6
8

2
7

H

C
E

S
A

R
 

C
H

A
V

E
Z
 

A
V

E
 

U
P

(
B
-

4
8

2
.

7
1
-

B
)



L
E

A
D
 

2

L
E

A
D
 

1

L
E

A
D
 

3

L
E

A
D
 

4

L
E
A
D
 
5

L
E
A
D
 
4

TRACK 3

TRACK 4

L
E

A
D
 
2

TRACK 3

TRACK 4

M
W
 

S
P

U
R

T
O
 

C
P
 

O
L

Y
M

P
IC

T
O
 

C
P
 

D
A

Y
T

O
N

TRACK 1

TRACK 2

TRACK 1

TRACK 2

C
P
 

C
H

A
V

E
Z

M
.P
. 

1
.0

C
P
 

S
A

N
 

D
IE

G
O
 
J

C
T
.

M
.P
. 

1
4

0
.2

C
P
 

W
E

S
T

D
IA

M
O

N
D

M
.P
. 

0
.8

C
P
 

E
A

S
T

D
IA

M
O

N
D

M
.P
. 

4
8

2
.2

C
P
 

M
A
IN
 

S
T
.

M
.P
. 

4
8
1
.9

S
A
N

 
G

ABRI
EL 

CONN.

COAST 
C

O
N

N
.

T
R

A
C

K
 
1 

N
.E
. 
C

O
N

N
.

T
R

A
C

K
 
2

EAST BANK EAST BANK

WEST BANKWEST BANK

TO CP TERMINAL

F
E
N
C
E TRACK

TO UP YUMA MAIN

C
O

A
C

H
 

Y
A

R
D

L
A
T

C

MISSION TOWER AREA

T
O
 

C
P
 

M
A

R
E

N
G

O

T
O
 

S
A

N
 

B
E

R
N

A
R

D
IN

O

LOS ANGELES RIVERLOS ANGELES RIVER

N

RIVER SUBDIVISION PAGE 27

 

B
A

L
L
O

O
N
 
TRACK

L
E

A
D
 

5

CP MISSION 

M.P.  0.8

C
P
 

P
A

S
A

D
E

N
A
 
J

C
T
.

M
.P
. 

4
8

2
.3
/
0
.9

CP YUMA JCT.

M.P. 1.3

T
O
 

C
P
 

C
A

P
IT

O
L

M
IS

S
IO

N

T
O

W
E

R

METROLINK

INDICATES DOUBLE

SLIP SWITCH

REV. 5-08

T
O
 

C
P
 

F
IR

S
T
 

S
T
.



DRAWN MAY 3, 1995

TO MAKE REVISIONS, PLEASE CONTACT:

METROLINK

LAST REVISION

(213) 452-0250

RIVER SUBDIVISION
to

DIRECTOR OF ENGINEERING AND CONSTRUCTION

METROLINK

CP Taylor

MP 3.50

LAUS

MP 0.0

MAY 2008



VERTICAL

ALIGNMENT

SPEED

CONTROL

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

RAIL WT.

RAIL YR.

GRIND

TIES

BALLAST

MILES

MILES

3456

34

PAGE 01

(477) (478) (479)

RAIL WT.

RAIL YR.

GRIND

TIES

BALLAST

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

MAIN TRACK #4/2

HORIZONTAL

ALIGNMENT

MAIN TRACK #2/1
M

A
I

N
 

T
R

A
C

K
 

#
4
/

2
M

A
I

N
 

T
R

A
C

K
 

#
2
/

1

RIVER SUBDIVISION

REV 5-08

60  -40

136 CWR

SEE VALLEY SUBDIVISION
FOR CONTINUATION

METROLINK

DIESEL SERVICE

SHOP

SCAX

92 CR ROCK

T
R

A
C

K
 

#
1

T
R

A
C

K
 
#
2

898’

240’

2^30’2^31’40"

310’

812’

3MT-CTC

300’

2^30’

11

11

838’885’

2^29’40"

230’,275’

12

12

394’

310’

2^30’

13

13

394’

310’

2^30’

(479  )

D
O

T
 
9
1
4

5
0
2

M

+-/

S
IG

S
 
2

W
 

&
 

4
W

S
IG

S
 
2

E
 

&
 

4
E

T
R

A
C

K
 
#
2

T
R

A
C

K
 
#
4

0.38
0.20 0.25

0.55 0.16 0.25

50-40

6
0

4
0

2.00"3.00" 2.00"

2.00" 2.00"3.00"

UPRR

VALLEY SUBDIVISION RIVER SUBDIVISION

S
IG

S
 
4

E
A
 

&
 

4
E

B

S
IG

S
 
2

W
 

&
 

6
W
 

&
 

4
W

59
00

00

SCRRA

USP

MCI

02

92 CR ROCK
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P
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-
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SPEED

CONTROL

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL
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(480) (481) (482)

RAIL WT.

RAIL YR.

GRIND

TIES

BALLAST

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

HORIZONTAL

ALIGNMENT

MAIN TRACK #3/2
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A
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A
C
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#
4
/

2
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A
I
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T
R

A
C

K
 

#
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/

1

MAIN TRACK #4

REV 5-08

METROLINK

92 CR ROCK

4
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5
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TRACK #3

TRACK #4

69’,60’

9^14’15",9^

X

X

X

X

X

XX

X

X

X

1

2

X

X

X

X

2

120’

89’

X

16’ X

X,169’

X

40’,60’
302’

40’

X X
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134’

X

F
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E
 

A
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C
E

S
S
 

R
D
 

P
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T
 
2
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7

210’
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TRACK #2
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5
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4
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3

7 6

303’
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X

7
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X

6

9

210’

180’

9

8

433’
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X

8

3MT-CTC

10
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210’

10

898’

240’

2^30’

11

11

838’

300’

2^30’

RULE 6.282MT - CTC

0.24 0.22 0.000.18
0.66 0.20 0.500.15

0.70 0.20 0.38

0.35 1.00

0.44
0.000.60

0.29

94 CR ROCK
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94 94

TRACK #2
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3
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#
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#
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2
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5
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#
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3
0

#
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#
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2
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#
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#
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9
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2
9
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2
9
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3
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9
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0
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9
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1
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3
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3
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3
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3
3
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4

5
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(WOOD SW TIES)
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2
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2
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5
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2
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94 C00 C
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C
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F
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F
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SEE RIVER (EAST BANK) SUB
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0.0
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CP W. DIAMOND

CP MISSION
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CP CAPITOL
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1.0
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FOR TURNOUT INFO

SEE TURNOUT DATA SHEET

AT END OF SEGMENT

SH94 (59)
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TO MAKE REVISIONS, PLEASE CONTACT:

METROLINK
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(213) 452-0250
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CP SAN DIEGO JCT.

MP 140.2

BNSF SAN BERNARDINO

SUBDIVISION

MP 144.00

to

DIRECTOR OF ENGINEERING AND CONSTRUCTION

METROLINK

MAY 2008
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RIVER SUBDIVISION (WEST BANK) 

MILES

MILES

SPEED

CONTROL

HORIZONTAL

ALIGNMENT

TRACKS 1 AND 2

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL
LENGTH CURVE

SUPERELEVATION

VERTICAL

ALIGNMENT

RAIL WT.

RAIL YR.

M
A
IN
 

T
R

A
C

K

#
3

TIES

BALLAST

RAIL WT.

RAIL YR.

TIES

BALLASTM
A
IN
 

T
R

A
C

K

#
4

METROLINK

REV. 5-08

X

X

2
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1
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4
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2
5

7
9

4
0

3
5

2
5

4
5

2
5

3
5

2
5

4
4

2
0

OLS

7
9

4
0

35#-25 45#-25

2MT-CTC

79-40

0.00%

0.83% 0.53% 0.12% 0.16% 0.62% 0.00% 0.66% 0.46% 0.36% 0.37% 0.34% 0.13%

0.08%

2
3
0
.
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2
3
3
.
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2
3
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.
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4
2
.
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2
4
5
.
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2
5
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.
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2
5
2
.
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2
5
9
.
4

2
6
0
.
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2
6
2
.
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2
7
5
.
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2
9
8
.
2

M.P. 142.6

M.P. 140.2

136

01

01 C

01 McKay
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01

01 C

01 McKay

136

98

119

8498

136

01

119

1984

136119

98 PANDROL

1998 CR ROCK

98 C FAST

1998

136

2001 CR ROCK

136

98 FASTC

119

98
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PAN

98 C FAST

136

98 E CLIP C

136

98

98 E CLIP C FASTCLIP

ROUNDHOUSE

LEAD

AMTRAK LEAD

BNSF

BNSF

TRACK #3

TRACK #4

BNSF

CP SAN DIEGO JCT

CP OLYMPIC

142141
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RIVER SUBDIVISION (WEST BANK) 

MILES

MILES

SPEED

CONTROL

HORIZONTAL

ALIGNMENT

TRACKS 1 AND 2

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL
LENGTH CURVE

SUPERELEVATION

VERTICAL

ALIGNMENT

RAIL WT.

RAIL YR.

M
A
IN
 

T
R

A
C

K

#
3

TIES

BALLAST

RAIL WT.

RAIL YR.

TIES

BALLASTM
A
IN
 

T
R

A
C

K

#
4

METROLINK

REV. 5-08

2MT-CTC
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F
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F
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F
L
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(SAN BERNARDINO SUB.)
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1
0

7
2
"
 

R
C

P
 
1
0
0
’
,
 
4
4
0
.
6
9

A
R

R
O

Y
O
 

S
I

M
I
,
 
5

T
H
 

X
I

N
G

P
C

S
G
 
6
6
’
,
 
4
3
8
.
4
0

71
84

06 FAST

PASSENGER STATION

SIMI VALLEY

437.9



5
0

4
0

4
0

USP

MCI

AT&T

QWEST

USP

MCI

AT&T

QWEST

BALLAST

TIES

RAIL WT.

RAIL YR.

CONTROL

SPEED

MILES

M
A
I

N
 

T
R

A
C

K

#
1

MILES 441 442 443 444

444443442441

REV. 5-08

VENTURA SUBDIVISION PAGE 6

HORIZONTAL

ALIGNMENT

MAIN TRACK

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

VERTICAL

ALIGNMENT

METROLINK

00 98
00

132

6776
98

54

L
O

S
 

A
N

G
E
L
E
S
 

C
O

U
N

T
Y

C
IT

Y
 

O
F
 
L
O

S
 

A
N

G
E
L
E
S

V
E

N
T
U

R
A
 

C
O

U
N

T
Y

TO MOORPARK

TO BURBANK

98
84

136

62
00

136

00 PAN 84 98 C FAST 98 98 C FAST 9898 C FAST C FAST

03

03

TUNNEL NO. 26 - 7369 FT.

TUNNEL NO. 27 - 924 FT.

MAIN TRACK

TUNNEL NO. 28 - 537 FT.

P
U

C
 
#

V
E
-
4
4
3
.
9
0
-

A
 

D
O

T
 
7
4
5
9
1
8

K

S
A

N
T

A
 

S
U

S
A

N
A
 

P
A

S
S
 

R
D
 

O
P
,
 
4
4
3
.
9

2
4
"
 

C
M

P
 
4
0
’
,
 
4
4
3
.
5
0

2
 
-
 
1
8
"
 

C
M

P
 
5
0
’
,
 
4
4
3
.
8
9

S
I

G
.
 
4
4
2
6
-
4
4
2
7

2
4
"
 

C
M

P
 
5
6
’
,
 
4
4
2
.
6
2

2
4
"
 

C
M

P
 
1
0
7
’
,
 
4
4
2
.
8
9
1

B
E

G
I

N
 

T
U

N
N

E
L
,
 
4
4
1
.
2
0

E
N

D
 

T
U

N
N

E
L
,
 
4
4
2
.
6
0

B
E

G
I

N
 

T
U

N
N

E
L
,
 
4
4
2
.
9
0

E
N

D
 

T
U

N
N

E
L
,
 
4
4
3
.
0
8

B
E

G
I

N
 

T
U

N
N

E
L
,
 
4
4
3
.
9
0

.84 .45

1
1
2
6
.
4

1
1
2
7
.
4

1
1
2
7
.
5

.10

1
1
3
1
.
1

1
0
7
4
.
7

1
0
8
7
.
3

1
0
9
0
.
9

1
0
9
3
.
8

1
0
9
0
.
2

-1.0 -.88-.88 -1.0

1
0
7
1
.
9

1
0
6
6
.
7

1
0
6
3
.
8

1
0
5
4
.
7

1
0
5
1
.
8

1
0
6
3
.
7

-.88 -.76 -.88 -1.0 -.88

1
0
4
4
.
9

1
0
4
1
.
9

1
0
4
1
.
8

-.76 -.88 -1.0
.10

-1.0-1.0-.76

04^00’00"

220

04^00’00"

320’

1100’

4.00"

F
L

221

06^00’00"

330’

 100’

222

06^00’00"

330’

 700’

223

06^00’00"

360’

 800’

3.00" 4.50" 4.50"

F
L

F
L

50 40

CTC

4050#-40

1
8
’
 

B
D

T
,
 
4
4
1
.
0
2

8
’
 

R
C

P
 
1
0
0
’
,
 
4
4
1
.
0
3

4
’

X
 
5
’
 

X
 
2
4
3
’
 

S
T

O
N

E
 

A
R

C
H
,
 
4
4
2
.
8
0

4
8
"
 

C
I

P
 
8
7
’
,
 
4
4
3
.
6
0

W
/
 

C
M

P
 

E
X

T
.
 
8
7
’

8
’
 

S
T

O
N

E
 

A
R

C
H
 
1
4
2
’
,

S
A

N
T

A
 

S
U

S
A

N
 

W
A

S
H
 
4
4
3
.
5
7

3
6
"
 

C
I

P
 
7
0
’
,
 
4
4
3
.
7
7

W
/
 
4
0
’
 

C
M

P
 

E
X

T
.
 
7
0
’

06 FAST



CONTROL

SPEED

BALLAST

TIES

RAIL WT.

RAIL YR.

BALLAST

TIES

RAIL WT.

RAIL YR.

M
A
I

N
 

T
R

A
C

K

#
1

S
I

D
I

N
G

447446445444MILES

MILES 444 445 446 447

REV. 5-08

PAGE 7VENTURA SUBDIVISION

HORIZONTAL

ALIGNMENT

MAIN TRACK

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

VERTICAL

ALIGNMENT

METROLINK

84 73 SH 7284 84

X>

<X

X>

<X

X>

<X

98 93 84

D

94

4
0

7
0

4
0

136

98 C FAST

X>

<X

02

02

TUNNEL NO. 28 - 537 FT.

MAIN TRACK

CHATSWORTH SIDING - 11300 FT.

(4461)

ZTS762

P
U

C
 
#

V
E
-
4
4
4
.
0
-

A
 

D
O

T
 
7
4
5
9
1
9

S

T
O

P
A

N
G

A
 

C
A

N
Y

O
N
 

B
L

V
D
 

O
P

E
N

D
 

T
U

N
N

E
L
,
 
4
4
4
.
0
0

P
U

C
 
#

V
E
-
4
4
4
.
7
0
,
 

D
O

T
 
7
4
5
9
2
0

L

C
H

A
T

S
W

O
R

T
H
 

S
T
.
 
(
6
0
’
)

P
U

C
 
#

V
E
-
4
4
5
.
2
0
,
 

D
O

T
 
7
4
5
9
2
1

T

D
E

V
O

N
S

H
I

R
E
 

S
T
.
 
(
1
0
0
’
)

P
U

C
 
#

V
E
-
4
4
5
.
7
0
,
 

D
O

T
 
7
4
5
9
2
2

A

L
A

S
S

E
N
 

S
T
.
 
(
9
2
’
)

P
U

C
 
#

V
E
-
4
4
6
.
8
0
,
 

D
O

T
 
7
4
5
9
8
3

R

D
E
 

S
O

T
O
 

A
V

E
.
 
(
1
1
0
’
)

4
2
"
 

C
M

P
 
7
0
’
,
 
4
4
4
.
1
1

2
8
’
 

P
C

S
G
 
4
4
4
.
2
4

1
0
2
"
 

R
C

P
 
1
0
0
’
,
 
4
4
4
.
6
9

USP

MCI

AT&T

1
0
2
2
.
7

1
0
1
3
.
4

1
0
1
0
.
5

1
0
1
0
.
4

-.88 -.88-.76

-1.0

1
0
2
5
.
6

-1.0

9
4
4
.
6

9
4
1
.
2

-.95

8
9
7
.
3

8
9
0
.
0

-.95 -.73 -.70

40 40

CTC

70#

#
2
0
 

R
.

H
.
 
1
3
6
,
 

M
P
 
4
4
4
.
5
0

#
1
0
 

R
.

H
.
 
1
3
6
,
 

M
P
 
4
4
6
.
1
 
(

S
I

D
I

N
G
)

#
2
0
 

L
.

H
.
 
1
3
6
,
 

M
P
 
4
4
6
.
6

CP TOPANGA

MP 444.4

PASSENGER STATION

CHATSWORTH

MP 445.5

04 

98 05

LEVEL 3
QWEST

LEVEL 3
QWEST

6
’
x
1
0
’
x
1
0
0
’
 

R
C

B
,
 
4
4
4
.
3
2

CP BERNSON

MP 446.8

7
4
’
 

S
T

G
 

4
4

6
.
4
 

B
R

O
W

N
S
 

C
R

E
E

K

1
0

5
’
 

P
C

S
G
 

4
4
6
.
4
1
 

S
I

D
I

N
G

TO MOORPARK

TO BURBANK

94 CONC (MC KAY)

132/136136

02

02 C FAST

SH 94 R 52-54

224

06^00’00"

360’

1100’

4.50"

225

01^30’00"

369’

4360’

2.00"



REV. 5-08

PAGE 8VENTURA SUBDIVISION

450449448447MILES

MILES 447 448 449 450

CONTROL

SPEED

BALLAST

TIES

RAIL WT.

RAIL YR.

M
A
I

N
 

T
R

A
C

K

#
1

VERTICAL

ALIGNMENT

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

HORIZONTAL

ALIGNMENT

MAIN TRACK

METROLINK

67 67 98 SH 60

TO MOORPARK

TO BURBANK

98 98

136 136

7
0

4
0

<X

X>

<X

X>
X>

<X

84 84 84 84 84 84 84

X>

<X

(4471)

(4476)

(4482) MAIN TRACK

M
A

S
O

N
 

A
V

E
.

P
U

C
 
#

V
E
-
4
4
7
.
3
0
,
 

D
O

T
 
9
2
1
7
1
9

S

P
U

C
 
#

V
E
-
4
4
7
.
8
0
,

D
O

T
 
9
0
3
1
2
3

G

W
I

N
N

E
T

K
A
 

A
V

E
 
(
1
1
0
’
)

P
U

C
 
#

V
E
-
4
4
8
.
3
0
,
 

D
O

T
 
7
4
5
9
8
4

X

C
O

R
B
I

N
 

A
V

E
 
(
1
1
0
’
)

P
U

C
 
#

V
E
-
4
4
8
.
5
5

A
 

D
O

T
 
9
2
1
7
1
7

D

N
O

R
D

H
O

F
F
 

S
T
 

O
P

P
U

C
 
#

V
E
-
4
4
8
.
8
0
,
 

D
O

T
 
7
4
5
9
8
5

E

T
A

M
P

A
 

A
V

E
 
(
1
2
0
’
)

P
U

C
 
#

V
E
-
4
4
9
.
8
5
0
-

B
 

D
O

T
 
7
4
5
9
8
6

L

R
E

S
E

D
A
 

B
L

V
D
 

U
P

P
U

C
 
#

V
E
-
4
4
9
.
9
5
0
-

B
 

D
O

T
 
7
4
5
9
8
7

T

P
A

R
T

H
E

N
I

A
 

S
T
 

U
P

2
 
-
 
2
5
’
 
x
 
1
0
’
 
x
 
6
3
’
 

R
C

B
 
4
4
9
.
2
4

S
I

G
.
 
4
4
8
4
-
4
4
8
3

USP

MCI

AT&T

-.75
8
8
3
.
0

8
6
0
.
5

-.90

8
3
3
.
5

8
0
5
.
5

-.70 -.10 0.0

8
0
3
.
6

8
0
3
.
6

NO CURVES

70-40

CTC

#
1
0
 

R
.

H
.
 
1
3
6
,
 

M
P
 
4
4
7
.
1

#
1
0
 

L
.

H
.
 
1
3
6
,
 

M
P
 
4
4
7
.
6

#
1
0
 

R
.

H
.
 
1
3
6
,
 

M
P
 
4
4
8
.
2

#
1
4
 

R
.

H
.
 
1
3
6
,
 

M
P
 
4
4
9
.
4

L
I

M
E

K
I

L
N
 

C
R

E
E

K
,
 
4
4
9
.
2
4

PASSENGER STATION

NORTHRIDGE

MP 449.3

0505

LEVEL 3
QWEST QWEST

LEVEL 3

1
0
8
’
 

S
G
 
4
4
9
.
8
5

1
9
8
’
 

S
T

G
 
4
4
9
.
9
5



CONTROL

SPEED

BALLAST

TIES

RAIL WT.

RAIL YR.

M
A
I

N
 

T
R

A
C

K

#
1

PAGE 9VENTURA SUBDIVISION

453452451450MILES

MILES 450 451 452 453

REV. 5-08

HORIZONTAL

ALIGNMENT

MAIN TRACK

VERTICAL

ALIGNMENT

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

METROLINK

SH 72 8484 84 8484

X>

<X

98

TO MOORPARK TO BURBANK

97

C

97

97

98

97

97

97

136

X> X
>

<X<X

X>

<X

D

H
(4502)

MAIN TRACK 3-2" SPRINT

1-2" MCI &

5-2" SPRINT

1-2" AT&T

P
U

C
 
#

V
E
-
4
5
1
.
8
2
 

D
O

T
 
7
4
5
9
8
9

G

B
A

L
B

O
A
 

B
L

V
D
 
(
1
0
8
’
)

P
U

C
 
#

V
E
-
4
5
2
.
3
0
,
 

D
O

T
 
7
4
5
9
9
0

B

R
O

S
C

O
E
 

B
L

V
D
 
(
1
4
5
’
)

P
U

C
 
#

V
E
-
4
5
2
.
9
3
,
 

D
O

T
 
7
4
5
9
9
1

H

W
O

O
D

L
E

Y
 

A
V

E
 
(
9
7
’
)

P
U

C
 
#

V
E
-
4
5
3
.
0
0
-

A
D
 

D
O

T
 
7
4
5
9
9
2

P

A
N

H
E

U
S

E
R
 

B
U

S
C

H
 

P
E

D
 

O
P

8
’
 
x
 
9
’
 
x
 
1
0
0
’
 

R
C

B
 
4
5
1
.
4

L
.

A
.
 

A
Q

U
E

D
U

C
T
,
 
4
5
2
.
3
3

S
I

G
S
.
 
4
5
0
3
,
 
4
5
0
4

S
I

G
S
.
 
4
5
1
7
,
 
4
5
1
8

M
P
 
4
5
1
.
3

H
B

D
/

D
E

D
 

W
/

T
A

L
K

E
R

USP

MCI

AT&T

SCRRA

7
9
8
.
5

7
9
2
.
0

0.0-.25-.34

7
9
2
.
0

7
9
3
.
0

8
0
5
.
0

.10 .40 0.0 -.40

8
0
5
.
0

7
9
1
.
0

-.20

NO CURVES

70-40

CTC

#
1
0
 

L
.

H
.
 
1
3
6
,
 

M
P
 
4
5
0
.
0
0

#
1
4
 

R
.

H
.
 
1
3
6
,
 

M
P
 
4
5
0
.
4
0

#
1
0
 

L
.

H
.
 
1
3
6
,
 

M
P
 
4
5
2
.
1
0

05 9205

LEVEL 3
QWEST

LEVEL 3
QWEST

P
U

C
 
#

V
E
-
4
5
0
.
4
0
,
 

D
O

T
 
7
4
5
9
8
8

A

L
I

N
D

L
E

Y
 

A
V

E
 
(
1
1
0
’
)

7
2
"
 

R
C

P
 
8
2
’
 
4
5
0
.
4
 

3
-
4
8
"
 

C
M

P
 
3
0
’
 
4
5
0
.
9
2

5
’
 
x
 
1
0
’
 
x
 
1
0
0
’
 

R
C

B
 
4
5
0
.
9
3

7
.
5
’

X
9
’

X
1
0
0
 

R
C

B
,
 
4
5
1
.
9
0

B
U

L
L
 

C
R

E
E

K
,
 
4

5
2
.

0
1

8
2
’
 

S
T

G
 

4
5

2
.
0

1

5
’
x
 
6
’

X
 
1
0
0
’
 

R
C

B
 

2
9
"
 
x
 
1
8
"
 
x
 
3
0
’
 

C
M

P
A
,
 
4
5
2
.
8
1

6
’
 

R
T
,
 
4
5
2
.
1
0

L



7
9

4
0

7
0

4
0

4
5

4
0 7

0

4
0

LEVEL 3

LEVEL 3

BALLAST

TIES

RAIL WT.

RAIL YR.

MILES

CONTROL

SPEED

MILES

BALLAST

TIES

RAIL WT.

RAIL YR.

M
A
I

N
 

T
R

A
C

K

#
2

M
A
I

N
 

T
R

A
C

K

#
1

456455454453

453 454 455 456

VENTURA SUBDIVISION PAGE 10

REV. 5-08

VERTICAL

ALIGNMENT

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

HORIZONTAL

ALIGNMENT

MAIN TRACK

METROLINK

98 CR ROCK

SH 74 9292

84

98 CR ROCK

TO MOORPARK

TO BURBANK

X>

<X

SH 74 92

84

CR ROCK

CR ROCK

CR ROCK

92

98 CR ROCK

SH 749284

92 CR ROCK

0092 00 920084

136

136

9292

USP QWEST

ZTS729

(4539)

(4532)

TRACK #2

TRACK #1

P
U

C
 
#

V
E
-
4
5
3
.
5
2
0
-

A
,
 

D
O

T
 
7
4
5
9
9
3

W

I
-
4
0
5
 

S
A

N
 

D
I

E
G

O
 

F
W

Y
 

O
P

P
U

C
 
#

V
E
-
4
5
3
.
9
-

B
 

D
O

T
 
7
4
5
9
9
4

D

S
E

P
U

L
V

E
D

A
 

B
L

V
D
 
(
1
4
2
’
)
 

L
G
 

C
O

N
C

P
U

C
 
#

V
E
4
5
4
.
2
5
-

X
 

D
O

T
 
9
1
6
1
2
6

P

"
A

L
L
 

A
B

O
A

R
D
"
 

P
R
I

V
A

T
E
 

X
I

N
G
 
(
3
6
’
)

P
U

C
 
#

V
E
-
4
5
4
.
5
0
0
-

A
D
,
 

D
O

T
 
9
2
1
7
2
1

T

W
I

L
L
I

S
 

A
V

E
 

P
E

D
 

X
I

N
G
 

O
P

P
A

C
O
I

M
A
 

W
A

S
H
,
 
4
5
4
.
4
2

USP

USP

GEMCO

455.5

CP RAYMER

453.1

SCRRA SCRRA

7
8
8
.
0

-.10

7
8
2
.
8

0.0 -.50

7
8
2
.
8

7
7
1
.
3

7
6
4
.
1

-.15

101

01^25’57"

   ’

199.96’

�"

102

00^30’00"

150’

161.97’

�"

103

00^30’00"

150’

161.97’

�"

104

00^30’00"

150’

161.97’

�"

105

00^30’00"

150’

161.97’

�"

110

00^00’09"

299.92’

0"

106

00^04’50"

   ’

200’

0"

107

00^04’50"

200’

0"

108

00^04’47"

200’

0"

109

00^04’47"

200’

0"

111

00^30’00"

150’

160.91’

�"

112

00^30’00"

150’

159’

�"

113

00^30’00"

150’

159’

�"

114

00^30’00"

150’

159.06’

�"

115

00^30’00"

150’

159.00’

�"

116

00^30’00"

150’

158.76’

�"

0 0 0 0 0   ’    ’    ’    ’

* * * * * *

*

70-40

70-40

79-40

2MT-CTC

#
2
0
 

R
.

H
.
 
1
3
6
,
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5
3
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1
0

#
1
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L
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.
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4
5
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4
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#
1
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L
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H
.
 
1
3
6
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M
P
 
4
5
3
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5
0

#
1
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R
.

H
.
 
1
3
6
,
 

M
P
 
4
5
3
.
6
0

#
1
0
 

R
.

H
.
 
1
3
6
,
 

M
P
 
4
5
3
.
9
0

P
U

C
 
#

V
E
-
4
5
4
.
9
8
-

B
,
 

D
O

T
 
7
4
5
9
9
5

K

M
 
#
1
 

&
 
#
2

V
A

N
 

N
U

Y
S
 

B
L

V
D
 

U
P
 
(
1
1
0
’
)
 

L
G
 

C
O

N
C

4
5
5
.
0
1
 

S
I

D
I

N
G

#
1
0
 

L
.

H
.
 
1
3
6
,
 

M
P
 
4
5
5
.
2
0

#
1
0
 

L
.

H
.
 
1
3
6
,
 

M
P
 
4
5
5
.
0
0

#
1
0
 

R
.

H
.
 
1
3
6
,
 

M
P
 
4
5
5
.
0
0

CP ELLIKER

453.7

NOTE:

 

CURVES 111 THRU 116 ARE

FOR TRACK #1.

CURVES 101 THRU 116 ARE

FOR TRACK #2.

92 05
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4
2
"
 

C
M

P
 
1
6
0
’
 
4
5
3
.
4
3

6
6
"
 

C
M

P
 
2
0
0
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L
.

A
.
 

A
Q

U
E

D
U

C
T
,
 
4
5
3
.
4
4

7
5
"
 

R
C

P
 
2
0
0
’
 
4
5
3
.
4
5

3
2
’
 

P
C

1
1
0
’
 

P
C

S
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4
5
4
.
9
9

#
1
4
 

R
.

H
.
 
1
3
6
,
 

M
P
 
4
5
3
.
6
0

PASSENGER STATION

VAN NUYS

455.0



LEVEL 3
LEVEL 3

HEWIT SIDING

CONTROL

SPEED

BALLAST

TIES

RAIL WT.

RAIL YR.

BALLAST

TIES

RAIL WT.

RAIL YR.

M
A
I

N
 

T
R

A
C

K

#
2

M
A
I

N
 

T
R

A
C

K

#
1

459458457456MILES

MILES 456 457 458 459

VENTURA SUBDIVISION PAGE 11

REV. 5-08

VERTICAL

ALIGNMENT

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

HORIZONTAL

ALIGNMENT

MAIN TRACK

METROLINK

98 CR ROCK

84

62

X>

<X <X

X>

TO MOORPARK

TO BURBANK

92

63 62 SH 7462

98 CR ROCK

92 62

98 CR ROCK

CR ROCK

92

92 CR ROCK 92 CR ROCK

92

92 CR ROCK

62

98 CR ROCK

136

119

136 119 136 119 136 119

136

136

92

ZTS724

(4569)

(4577) (4585)

(4587)TRACK #1

TRACK #2

(4590)

P
U

C
 
#

V
E
-
4
5
7
.
3
0
,
 

D
O

T
 
7
4
5
9
9
8

F

B
E

L
L

A
I

R
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A
V

E
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4
9
’
)

W
H
I

T
S

E
T

T
 

A
V

E
.
,
 

D
O

T
 
7
4
6
0
0
1

U

P
U

C
 
#

V
E
-
4
5
7
.
6
0
-

B
 

D
O

T
 
7
4
6
0
0
1

U

H
O

L
L

Y
W

O
O
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F
W
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P
 
(
4
1
0
’
)
 

L
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S
T

E
E

L

F
I

R
E
 

C
R
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S

S
I

N
G
 
(
1
0
’
)

1
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B
D

T
 
4
5
8
.
7
1
0

S
I

G
S
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4
5
8
1
,
4
5
8
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,
 
4
5
8
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,
 
4
5
8
4

7
9

4
0

7
9

4
0

7
0

4
0
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QWEST

CP WOODMAN

456.1

SCRRA SCRRA

7
5
2
.
5

-.40 0.0

7
5
2
.
5

7
4
5
.
0

7
4
5
.
0

-.50 0.0

7
3
3
.
0

-.40 -.20

118

00^06’57"

100’

122.93’

0"

117

00^03’43"

0’

400’

0"

116

00^30’00"

150’

158.76’

�"

*

83

83

*
NOTE:

 

CURVES 116 THRU 126 ARE FOR TRACK #1.

CURVE 116 IS FOR TRACK #2.

119

00^04’13"

0’

200’

0"

120

00^04’13"

0’

200’

0"

121

00^04’13"

0’

200’

0"

122

00^04’13"

0’

200’

0"

123

00^03’32"

0’

200’

0"

124

00^03’32"

0’

200’

0"

125

00^03’37"

0’

200’

0"
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00^03’37"

0’

199.94’

0"
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(
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2
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M
A
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(
1
0
2
’
)
 

L
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E
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T
U
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U
N

G
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S
H
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1
0
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#
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M
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S
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P
C

D
,
 
4
5
6
.
2
8

#
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.

H
.
1
3
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6
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(
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3
5

3
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4
0

3
5

LEVEL 3

CONTROL

SPEED

BALLAST

TIES

RAIL WT.

RAIL YR.

BALLAST

TIES

RAIL WT.

RAIL YR.

M
A
I

N
 

T
R

A
C

K

#
2

M
A
I

N
 

T
R

A
C

K

#
1

462461460459MILES

MILES 459 460 461 462

VERTICAL

ALIGNMENT

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

HORIZONTAL

ALIGNMENT

MAIN TRACK

REV. 5-08

PAGE 12VENTURA SUBDIVISION

METROLINK

X>

<X

X>

<X

X

X
<X

X>

C
IT

Y
 

O
F
 
L
O

S
 

A
N

G
E
L
E
S

C
IT

Y
 

O
F
 
B

U
R

B
A

N
K

TO MOORPARK

TO BURBANK

(4615)

98 CR ROCK

92

92 WOOD

CR ROCK

SH 74

98 CR ROCK

SH 74

82 CR ROCK

SH 74

98 CR ROCK

92

9292

929292

92 92

SH 74

82 CR ROCK

X

X

136

98

98

98

136

136

<X

X>

SH 74 R63-64 SH 74 R63-64

ZTS720

TRACK #2

TRACK #1

BURBANK AIRPORT STATION

BURBANK
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TRACK
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6
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(
8
0
’
)

P
U

C
 
#

V
E
-
4
6
0
.
6
0
-

D
X
,
 

D
O
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0
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N
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A
I

R
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P
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I

R
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P
E
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X
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N
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(
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’
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5
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L
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E
D
.
 

X
I

N
G
)

4
8
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C
M
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3
2
’
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4
5
9
.
6
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1
2
’
 
x
 
6
’
x
 
1
0
0
’
 

R
C

B
 
4
6
1
.
6
5
0

S
I

G
.
 
4

W
-
2

W
A

S
I

G
.
 
4

E
-
2

E
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C
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F

L
O

S

A
N

G
E
L
E
S

C
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Y
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F

B
U

R
B

A
N

K
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7
0
3
.
0

7
2
6
.
0

7
1
8
.
0

-.40

6
9
4
.
0

-.50 -.90 -.70

6
8
2
.
1

-1.01
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00^01’12"

0’

69.59’

0"
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70-40

2MT-CTC
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PASSENGER STATION

BURBANK-BOB HOPE AIRPORT
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P
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CONTROL

SPEED

BALLAST

TIES

RAIL WT.

RAIL YR.

BALLAST

TIES

RAIL WT.

RAIL YR.

M
A
I

N
 

T
R

A
C

K

#
2

M
A
I

N
 

T
R

A
C

K

#
1

462MILES

462MILES

REV. 5-08

PAGE 13VENTURA SUBDIVISION

HORIZONTAL

ALIGNMENT

MAIN TRACK

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

VERTICAL

ALIGNMENT

METROLINK

M
P
 
4
6

2
.

6
1

1
 

C
O

A
S

T
 

L
I

N
E
 

=

4
0

7
9

4
0

7
0

TO MOORPARK

SH 74

98 CR ROCK

67
86
79

92

92 WOOD

CR ROCK

98 WOOD
00 CONC

FAST

136

136

TRACK #2

TRACK #1

5-2" SPRINT

4-1 1/4" QWEST

1-2" QWEST

1-2" ADELPHIA DUCTS

2-2" SPRINT

1-2" MCI

1-2" AT&T(4624)

BURBANK

STORAGE

TRACK

T
O
 
S

A
U

G
U
S

P
U

C
 
#

V
E
-
4
6
2
.
3
0
-

B
,
 

D
O

T
 
7
4
6
0
1
2

G

V
I

C
T

O
R

Y
 

P
L

A
C

E

I
 

S
I

G
S
.

USP

130

NO.2

06^00’00"

190’

342’

3"

128

NO.1

00^10’15"

0’

201.56’

0"

131

NO.2

00^30’00"

0’

300’

0"

129

NO.1

00^23’00"

0’

61’

0"

130

NO.1

06^15’00"

150-130’

650’

2-1/4"

79-40

70-40

2MT-CTC

30

35

35#

40#

I
 

S
I

G
.

#
1
4
 

R
.

H
.
 
1
3
6
,
 

M
P
 
4
6
2
.
3
0

CP BURBANK JCT

(JCT. VALLEY SUB)

462.6

05

VALLEY SUBDIVISION TO LOS ANGELES.

SEE PAGE 23 VALLEY SUBDIVISION

TRACK CHARTS

00 CONC
FAST

07

MT-1

MT-2

M
P
 
1

1
.
4
 

V
A

L
L

E
Y
 

L
I

N
E

7
7
’
 

S
T

G
 
(

S
K

E
W

E
D
)
 
4
6
2
.
3
8
0



TO MAKE REVISIONS, PLEASE CONTACT:

METROLINK

LAST REVISION

(213) 452-0250

Montalvo Subdivision

CP WYE

MP 403.2

to BRISTOL RD.

MP 404.7

DIRECTOR OF ENGINEERING AND CONSTRUCTION

METROLINK

MAY 2008
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4
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3
.

6
8

1
5

1
0

BALLAST

TIES

RAIL YR.

RAIL WT.

CONTROL

SPEED

PAGE 1MONTALVO SUBDIVISION - WEST LINE

405404403402MILES

MILES 402 403 404 405

HORIZONTAL

ALIGNMENT

MAIN TRACK

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

VERTICAL

ALIGNMENT

M
A
I

N
 

T
R

A
C

K

METROLINK

REV.5-08

CTC

TO SANTA BARBARA TO SANTA PAULA

T
O
 
L
.

A
.

132 JJ

SH98  R-54

98

15-10

-.48

7
3
.
2

7
1
.
0

.0

8
9
.
0

.13

8
7
.
6
0

X>

<X

U.P. MAINTAINED

(REFER TO PAGE 2)

P
R
I

V
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T
E
 

X
I

N
G

1
0
1
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W
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O
.

H
.
 
(
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T

A
L
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O
 

O
V
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R
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A
D
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P
U
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#
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4
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.
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4
-

A
,
 

D
O

T
 

7
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5

8
3
1

U

(U.P. JCT. B-399.6)

403.5

CP WYE

403.3

PASSENGER 

STATION 

MONTALVO

P
.
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.
 

W
.
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O
 
4

0
3
.
3
2
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N. MONTALVO

(JCT. UPRR 399.6)
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D
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M
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1
5

1
0

1
5

1
0

BALLAST

TIES

RAIL WT.

RAIL YR.

S
I

D
I

N
G

CONTROL

SPEED

PAGE 2MONTALVO SUBDIVISION - EAST LINE

405404403402MILES

MILES 402 403 404 405

HORIZONTAL

ALIGNMENT

MAIN TRACK

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

VERTICAL

ALIGNMENT

METROLINK

REV.5-08

MAIN TRACK

L
E

M
O

N
 

S
P

U
R
 

4
0
4
.

5
4

UNKNOWN

80 JJ

MAIN TRACK

CTC

T
O
 
S

A
N
T

A
 
B

A
R
B

A
R

A

T
O
 

L
.

A
.

10^00’00"

0.50"

M2
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15-10

-.48
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3
.
2

7
1
.
0

.0

8
9
.
0

.13

8
7
.
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0

TO SANTA PAULA

02^00’00"

0.50"

M1

000’

1283’

X
>

<X

X>

<X

X>

<X

403.5

10^00’00"

0.50"
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15-10

BEGIN F & W

MAINTENANCE1
0
1
 

F
W

Y
 

O
.

H
.
 
(

M
O

N
T

A
L

V
O
 

S
P

U
R
 

O
V

E
R

H
E

A
D
)

P
U

C
 

#
 

M
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-
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P

P
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REFER TO RIVER

SUBDIVISION,

PAGE 1, FOR L.A.

UNION STATION

SAN GABRIEL SUBDIVISION PAGE 01

 3  2  1  0 

 3  2  1  0 

BALLAST

TIES

RAIL WT.

RAIL YR.

BALLAST

TIES

RAIL WT.

RAIL YR.

SURFACING

SURFACING

M
A
I

N
 

T
R

A
C

K

#
1

S
I

D
I

N
G

MILES

MILES

CONTROL

SPEED

HORIZONTAL

ALIGNMENT

MAIN TRACK

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

VERTICAL

ALIGNMENT

METROLINK

REV.5-08

  .9
7 

L
A
 

R
I

V
E

R
 

B
R
I

D
G

E

M
I

S
S
I

O
N
 

T
O

W
E

R

133

CR ROCK

E
A

S
T
 

B
A

N
K
 

L
I

N
E
 

X
I

N
G

B

15-10

633.6’

  .39 
  .37

 
  .32 

150

2

158.4’

135

1

792’ 422.4’

180

3

140

4

  .86 

  .59
 

5

220

1531.2’

CTC

  .8
2 

7

100

1056’

6

220

1372.80’

85

8

729’

136

92

X

MAIN TRACK

I
 

S
I

G
S
.

I
 

S
I

G
S
.

50-30

  1
.57

 

  
1.

16
 

CR ROCK

TO SAN BERNARDINO

10^00’ 8^00’ 7^30’ 10^00’ 3^00’ 3^56’ 5^00’ 1^08’

1.00" 1.00" 1.50" 1.50" 3.00" 4.00" 1.00"

W
E
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A
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D
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-
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D
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R
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-
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D
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P
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R
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SAN GABRIEL SUBDIVISION PAGE 02

MILES

MILES  3  4  5  6 

 6  5  4  3 

RAIL WT.

RAIL YR.

TIES

BALLAST

SURFACING

M
A
I

N
 

T
R

A
C

K

#
1

SPEED

CONTROL

HORIZONTAL

ALIGNMENT

MAIN TRACK

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

VERTICAL

ALIGNMENT

METROLINK

REV.5-08

9

40

475.2’

280

1478.4’

10

CR ROCK

S
I

G
S
.
 
5

1
 

&
 
5
2
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105.6’

11

-.93 
-.113 

844.8’
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1.

19
 

  1
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  1.

34 

TO LOS ANGELES TO SAN BERNARDINO

0^17’ 1^45’ 0^14’ 0^48’ 1^00’ 4^20’ 3^40’

0.50" 1.50" 0.50" 0.50" 1.00" 2.50" 3.00"
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4.6

PASSENGER STATION
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REV. 5-08

SAN GABRIEL SUBDIVISION PAGE 03

MILES  6  7  8  9 

 9  8  7  6 MILES

BALLAST

TIES

RAIL WT.

RAIL YR.

SURFACING

M
A
I

N
 

T
R

A
C

K

#
1

BALLAST

TIES

RAIL WT.

RAIL YR.

SURFACING

S
I

D
I

N
G

SPEED

CONTROL

VERTICAL

ALIGNMENT

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

HORIZONTAL

ALIGNMENT

MAIN TRACK

METROLINK

CR ROCK

-.52 

-.105 

15 16

-.55 

-.41 -.51 

CTC

-.42 

S
I

G
S
.
 
8

1
 

&
 
8
2
 

A
L

H
A

M
B

R
A
 

W
A

S
H

17
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100
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Y
 

O
F
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N
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IT
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R
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R
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E
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O
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IT
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O
F

-1.34 
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1973

TO LOS ANGELES TO SAN BERNARDINO

1^00’ 1^00’ 1^00’ 1^00’

1.00" 1.00" 1.00" 1.00"
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P
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#

S
G
-

7
.
4

1
5
-

B
,
 

D
O

T
 

7
6
0

6
5
3

X

G
A

R
F
I

E
L

D
 

A
V

E
 

U
P

8
1
’
 

P
C

S
G

P
U

C
 
#

S
G
-

8
.
7

5
7
-

B
,
 

D
O

T
 

7
6
0

6
5
8

G

D
E

L
 

M
A

R
 

A
V

E
 

U
P

8
2
’
 

P
C

S
G



MILES

MILES

SPEED

REV. 5-08

PAGE 04SAN GABRIEL SUBDIVISION

BALLAST

TIES

RAIL WT.

RAIL YR.

SURFACINGM
A
I

N
 

T
R

A
C

K

#
1

9 10 11 12

10 11 129

CONTROL

VERTICAL

ALIGNMENT

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

HORIZONTAL

ALIGNMENT

MAIN TRACK

METROLINK

-.42 

R
I

O
 

H
O

N
D

O
 

V
I

A
D

U
C

T
,
 

1
1
.
7
7

4

  1.
7 

CR ROCK

S
I

G
S
.
 
1

1
1
 

&
 

1
1

2

CTC

-.44 

-.40 
-.68 -.40 -.60 

-.40   .40
 0.00 

369.6’

50

21

50

22

211.2’

90

23

264’

180

24

792’

C
IT

Y
 

O
F
 
R

O
S
E

M
E

A
D

C
IT

Y
 

O
F
 
E
L
 

M
O

N
T
E

-1.12 

1973 1985 1973

  1.36   1
.36 

TO LOS ANGELES TO SAN BERNARDINO

0^30’ 0^30’ 1^45’ 6^00’

0.50" 0.50" 4.00"

SCRRA SCRRA

119 119136

O2 PAN

CR

P
U

C
 
#

S
G
-

1
1
.

4
0
9
-

A
,
 

D
O

T
 
7
6

0
6
6

3
D

S
A

N
 

B
E

R
N

A
R

D
I

N
O
 

F
W

Y
 
(
I
-
1
0
)
 

O
P

(
W

E
S

T
 

B
O

U
N

D
)

1
8
"
 

R
C

P
 

6
8
’
,
 
1

1
.
4

9
9

3
6
"
 

R
C

P
 

3
0
’
,
 
1

1
.
5

3
9
 

6
0

3
0

2
5

4
0

3
0

7
9

3
0

6
0

3
0

3079#- 3060#-

1.00"

04

04 CONC F-CLIP

P
U

C
 
#

S
G
-

1
1
.

8
5
-

B
D
 

D
O

T
 

7
6
0

6
6
7

F

R
I

O
 

H
O

N
D

O
 

B
I

K
E

W
A

Y
 

P
A

T
H
 

U
P

40#-30

9
3
’
 

P
S

P
C
 
1
0
.
1
4

5

R
U

B
I

O
 

W
A

S
H
,
 

E
A

T
O

N
 

W
A

S
H
,
 
6
7
’
 

P
C

S
G
 

1
1
.

2
6
1

P
U

C
 
#

S
G
-

1
1
.

3
9
3
-

B
,
 

D
O

T
 
7
6

0
6
6

2
W

B
A

L
D

W
I

N
 

A
V

E
 

U
P
 
4

1
’
 

P
C

S
G

P
U

C
 
#

S
G
-

1
1
.

7
5
-

B
X
 

D
O

T
 

7
6
0

6
6
5

S

L
 

A
 

C
O

U
N

T
Y
 

F
L

O
O

D
 

P
V

T
 

X
I

N
G
 

U
P

P
U

C
 
#

S
G
-

1
1
.

6
7
4
-

B
,
 

D
O

T
 
7
6

0
6
6

4
K

B
U

S
W

A
Y
 

U
P

2
0
1
.
4
’
 

S
T

G

P
U

C
 
#

S
G
-

1
1
.

8
5
-

B
D
 
9
0

3
1

6
1

R

R
I

O
 

H
O

N
D

O
 

B
I

K
E

W
A

Y
 

P
A

T
H
 

U
P

3
0
8

4
’
 

P
S

P
C

P
U

C
 
#

S
G
-
9
.
2

6
7
-

B
,
 

D
O

T
 

7
6
0

6
5

9
N

S
A

N
 

G
A

B
R
I

E
L
 

B
L

V
D
 

U
P

8
2
’
 

P
C

S
G

P
U

C
 
#

S
G
-

9
.
7

7
-

B
,
 

D
O

T
 
7

6
0
6

6
0

H

W
A

L
N

U
T
 

G
R

O
V

E
 

A
V

E
 

U
P

8
2
’
 

P
C

S
G

P
U

C
 
#

S
G
-

1
0
.

2
6
9
-

B
,
 

D
O

T
 
7
6

0
6
6

1
P

R
O

S
E

M
E

A
D
 

B
L

V
D
 

U
P

1
7
4
’
 

P
C

S
G



MILES

MILES

BALLAST

TIES

RAIL WT.

RAIL YR.

BALLAST

TIES

RAIL WT.

RAIL YR.

SURFACING

SURFACING

M
A
I

N
 

T
R

A
C

K

#
1

S
I

D
I

N
G

CONTROL

SPEED

REV. 5-08

PAGE 05

HORIZONTAL

ALIGNMENT

MAIN TRACK

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

VERTICAL

ALIGNMENT

13 14 1512

12 13 14 15

SAN GABRIEL SUBDIVISION

METROLINK

 

  .45 

X>

  .27 

RIO HONDO VIADUCT

CR ROCK

<X
MAIN TRACK

CR ROCK

219.99’

28

-.17 
0.0 

  .18 
-.87 0.0 

0

180

25

824’

40-30

72.50’

26

0

220.46’

0

27

0.0 

X>

-.06 
-.12 

0 0

  .26  
 .6

5 

0 0

S
I

G
.
 

1
3

1
 

&
 

1
3
2

USP

UPRR

-.02 
-.25 

0 0 0 0

642.50’

0 0

29

220’

30.00’

0^20’

30

0^20’

30.00’

31

220’

30.00’

220’

32

30.00’

220’

33

CTC

34

30.00’

220’

35

30.00’

220’

60-30

<X

2,895’ PRESTR CONC

FLYOVER

SAN GABRIEL

S
A

N
 

G
A

B
R
I

E
L
 

R
I

V
E

R

-1.54 
-1.94   .45 

0

37

2.07’

310’

2.08’

36

310’ 220’

30’

38

EL MONTE SIDING - 1500 FT.

726 FT. FILL

295 FT. FILL

774 FT. FILL

C
IT

Y
 

O
F
 
E
L
 

M
O

N
T
E

C
IT

Y
 

O
F
 
IN

D
U

S
T
R

Y

I
 

S
I

G

I
 

S
I

G

I
 

S
I

G

I
 

S
I

G

1984 1992

6
0

3
0

3
0

4
0

  1.36 

  1.
60   1.9

9   1.36 

1992

CR ROCK

1992

1992

TO LOS ANGELES TO SAN BERNARDINO

7^30’ 9^10’ 9^10’ 0^36’ 0^30’ 0^32’ 0^32’ 0^37’ 0^37’ 1^30’ 1^30’ 0^25’

2.50" 1.00" 1.00"

U
P

R
R
 

C
R

O
S

S
I

N
G
,
 

1
4
.

4
4
0

SCRRA

136

136

136

1992 C, CXT, MCKAY

1992 C, CXT,MCKAY

3111’ PSPC GIRDER

O2 PAN

P
U

C
 
#

S
G
-

1
2
.

1
0
-

B
 

D
O

T
 
7

6
0
6
6
8

M

V
A

L
L

E
Y
 

B
L

V
D
 

U
P

P
U

C
 
#

S
G
-

1
2
.

3
0
-

B
 

D
O

T
 
7

6
0
6
6
9

O

S
A

N
T

A
 

A
N
I

T
A
 

U
P

P
U

C
 
#

S
G
-

1
2
.
6

9
 

&
 

B
-
4

9
4
.

9
0

D
O

T
 
7
4

6
8
9

3
V

T
Y

L
E

R
 

S
T

P
U

C
 

#
S

G
-
1
3
.
9
2
 

&
 

B
-

4
9

6
.
0

D
O

T
 
7
4

6
8
9

8
E

C
O

G
S

W
E

L
L
 

R
D

P
U

C
 
#

S
G
-

1
4
.

3
2
-

B
 

&
 

B
-
4
9

6
.

4
-

B

D
O

T
 
8

4
9
7

8
4

D

D
U

R
F

E
E
 

A
V

E
 

U
P

P
U

C
 
#

S
G
-

1
4
.

6
5
-

B
D
 

&
 

B
-
4
9

6
.
7

3
-

B

R
I

O
 

H
O

N
D

O
 

B
I

K
E
 

P
A

T
H
 

U
P

2
4
"
 

R
C

P
 

7
5
’
,
 
1

2
.

7
5
7

2
4
"
 

R
C

P
 

6
5
’
,
 
1

3
.

1
9
7

2
-

1
8
"
 

R
C

P
 
6

0
’
,
 
1

3
.
4

2
0

P
U

C
 
#

S
G
-
1

3
.
5

9
2
-

A
 

&
 
4
9

5
.
6

0
-

A

D
O

T
 
7
4

6
8
9

7
X

S
A

N
 

B
E

R
N

A
R

D
I

N
O
 

F
W

Y
/
I
-
1

0
 

O
P

#
1

4
 

R
.

H
.
 
1

3
6
,
 

M
P
 

1
2
.

5
0

#
2
0
 

L
.

H
.
 

1
3

6
,
 

M
P
 

1
2
.

9
7

4
0

3
0

CP HONDO

12.5

0.50

PASSENGER STATION

EL MONTE

12.6

NOTE: Cv’s 26 & 27 ARE IN SIDING

P
U

C
 
#
S

G
-
1
3
.
0
2
-

B
 

&
 

B
-
4
9
5
.
1
0
-

B

D
O

T
 
7
4
6
8
9
5
J

R
A

M
O

N
A
 

B
L

V
D

07

25-25

2
5

2
53

0
8

4
’
 

P
S

P
C

P
U

C
 
#

S
G
-
1

3
.
2

9
7
-

B
 

&
 

B
-

4
9
5
.
3
0
-

B

D
O

T
 
7
4

6
8
9

6
R

P
E

C
K
 

R
D
 

1
0
1
’
 

S
G
 

P
C

D

P
U

C
 
#

S
G
-

1
4
.

0
9
4
-

B
 

&
 

B
-
4
9

6
.

2
-

B

D
O

T
 

7
4
6

8
9
9

L

G
A

R
V

E
Y
 

A
V

E
 
(

1
0
2
.
7
5
’
)
 

S
T

G

2
8
9

5
’
 

P
O

S
T
 

S
T

R
E

S
S

E
D
 

C
O

N
C
.

1
4
.
1
6

4
 

S
A

N
 

G
A

B
R
I

E
L
 

F
L

Y
O

V
E

R

CP WATSON

13.0

P
U

C
 
#

S
G
-

1
4
.

9
7
-

A
 

&
 

B
-

4
9
7
.
0

1

D
O

T
 

7
4
2

9
0
2

S

S
A

N
 

G
A

B
R
I

E
L
 

R
I

V
E

R
 

F
W

Y
 
I
-
6
0

5
 

O
P

(
5
7

2
’
)
 

S
T

G

4
8
"

x
9
2
"
 

R
C

B
 

C
U

L
V

E
R

T



BALLAST

TIES

RAIL WT.

RAIL YR.

BALLAST

TIES

RAIL WT.

RAIL YR.

SURFACING

SURFACING

M
A
I

N
 

T
R

A
C

K

#
1

S
I

D
I

N
G
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MILES 15 16 17 18

15 16 17 18MILES

CONTROL

SPEED

HORIZONTAL

ALIGNMENT

MAIN TRACK

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

VERTICAL

ALIGNMENT

METROLINK

39

0

30’

220’

CTC

  .45   .26 

1701.29’

41

392.85’(IN),407.35’(OUT) 0

42

0

109.72’
390’

45

0

409.49’

0

46

0

80.00’

0

109.72’

43

0

2^59’58"

136.38’

0

SD-201

0

7^17’26"

684.89’

4�"

SD-202

635.90’(IN),485.85’(OUT) 4^12’55"

67.95’

0

SD-203

389.91’

UPRR

U
S

P

7
5
"
 

R
C

P

116.00’

0

44

0

  .35   .33 

  .55 
  .33 

  .49   .45  
 .60 

  .47 
  .29   .47 

  .44   .6
6 

G
I

R
D

E
R
,
 
1

6
.
7

3
8

S
I

G
.
 
1

8
1
 

&
 
1

8
2

60-30 70-30

<X<X<X

<X

X>

<X

X>

<X

X>

CR ROCK

CR ROCK

C
IT

Y
 

O
F
 
IN

D
U

S
T
R

Y

C
IT

Y
 

O
F
 
B

A
L
D

W
IN
 

P
A

R
K

I
 

S
I

G
.

I
 

S
I

G
S
.

I
 

S
I

G
S
.

I
 

S
I

G
.

1992

1992

  .05  

1992

MAIN TRACK

TO LOS ANGELES

TO SAN BERNARDINO

0^25’

5.00"

7^07’,6^55’ 1^00’ 1^00’ 0^13’ 0^20’ 0^01’

SCRRA SCRRA

8
"
 

P
V

C
,
 

1
6
.

2
4
0

1
8
"
x
 

1
6
"
 

C
M

P
A
,
 
1

5
.
8

2
0

136

136

ZTS725

1992 C, CXT, MCKAY

1992 C, CXT, MCKAY

USP
X>X>X>

P
U

C
 
#

S
G
-

1
5
.

1
2
 

&
 

B
-
4

9
7
.
1
0

D
O

T
 
7

4
6
9

0
3

Y

T
E

M
P

L
E
 

A
V

E

P
U

C
 

#
S

G
-
1

6
.
0

7
,
 

D
O

T
 

7
4
7

2
7

0
P

T
E

M
P

L
E
 

A
V

E

P
U

C
 

#
S

G
-
1

6
.
4

2
,
 

D
O

T
 

7
4
7

2
7

2
D

A
M

A
R
 

R
D

P
U

C
 

#
S

G
-
1

6
.
7

4
-

K
 

D
O

T
 
7
4

7
2

7
4

S

L
 

A
 

C
O

U
N

T
Y
 

F
L

O
O

D
 

P
V

T
 

X
I

N
G

2
-

L
.

A
.

C
.

F
.

C
.

D
.
 
4
-

#
1
-

C

P
U

C
 

#
S

G
-
1

6
.
7

4
-

X
 

D
O

T
 
7
4

7
2

7
5

Y

L
 

A
 

C
O

U
N

T
Y
 

F
L

O
O

D
 

P
V

T
 

X
I

N
G

P
U

C
 

#
S

G
-
1

6
.
9
,
 

D
O

T
 
7

4
7
2

7
6

F

H
A

M
B

U
R

G
E

R
 

L
A

N
E
 
(

V
I

R
G
I

N
I

A
 

A
V

E
)

P
U

C
 

#
S

G
-
1

7
.
3

3
,
 

D
O

T
 

7
4
7

2
7

8
U

F
R

A
N

C
I

S
Q

U
I

T
O
 

A
V

E

P
U

C
 

#
S

G
-

1
7
.

6
-

D
,
 

D
O

T
 

8
4

9
7

8
9

M
 

&
 

9
1

4
4

9
6

L

F
O

S
T

E
R
 

A
V

E
 

P
E

D
 

X
I

N
G

P
U

C
 

#
S

G
-
1

7
.
2

0
1
-

A
,
 

D
O

T
 

7
4

7
2
7

7
M

S
A

N
 

B
E

R
N

A
R

D
I

N
O
 

F
W

Y
/
I
-
1

0
 

O
P

(
1
8

5
’
)
 

C
O

N
C
 

B
O

X

#
1

4
 

L
.

H
.
 
1

3
6
,
 

M
P
 

1
5
.

1

#
1

0
 

R
.

H
.
 
1

3
6
,
 

M
P
 

1
5
.
8

5

#
1
0
 

R
.

H
.
 

1
3
6
,
 

M
P
 

1
6
.
0
5

#
1

0
 

R
.

H
.
 
1

3
6
,
 

M
P
 

1
6
.

2

#
1

0
 

R
.

H
.
 

1
3

6
,
 

M
P
 
1

6
.
2

5

#
7
 

R
.

H
.
 

1
3
6
,
 

M
P
 

1
6
.
3
1

#
7
 

R
.

H
.
 

1
3
6
,
 

M
P
 

1
6
.
3
2

#
7
 

R
.

H
.
 

1
3
6
,
 

M
P
 

1
6
.
3
7

#
2
0
 

R
.

H
.
 

1
3
6
,
 

M
P
 

1
6
.
6
0

#
1
0
 

R
.

H
.
 

1
3
6
,
 

M
P
 

1
6
.
9
9

#
1
0
 

L
.

H
.
 

1
3
6
,
 

M
P
 

1
7
.
0
0

6
0

3
0

7
0

3
0

4
0

3
0

CP AMAR

16.6
CP BASSETT

(CONNECTION

UP ALHAMBRA SUB)

15.3

#
1

4
 

L
.

H
.
 
1

3
6
,
 

M
P
 

1
5
.

2

BASSET SIDING

5500’

#
2
0
 

R
.

H
.
 

C
R

O
S

S
O

V
E

R
 
1
3
6

S
C

R
R

A
 

M
P
 
1
5
.
1
8
,
 

U
P

R
R
 

M
P
 
4
9
7
.
1
6

40#-30

2
4
"
 

R
C

P
 

1
5
0
’
 
1

5
.

1
2
6

8
"
 

P
V

C
 
2

0
’
 

1
5
.

3

W
A

L
N

U
T
 

C
R

E
E

K
,
 

1
7
7
’
 

S
P

D
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MILES

MILES 18 19 20 21

18 19 20 21

BALLAST

TIES

RAIL WT.

RAIL YR.

BALLAST

TIES

RAIL WT.

RAIL YR.

SURFACING

SURFACING

M
A
I

N
 

T
R

A
C

K

#
2

M
A
I

N
 

T
R

A
C

K

#
1

CONTROL

SPEED

HORIZONTAL

ALIGNMENT

MAIN TRACK

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

VERTICAL

ALIGNMENT

METROLINK

CTC

47

1287.56’

300’

48

0

14.15’

150’

49

0

100’

0

50

0

201.83’

0

51

0

0^42’34"

SD-204

0

201.83’

0

0^11’37"

SD-205
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BALLAST

TIES

RAIL WT.

RAIL YR.

SURFACING

SURFACING

M
A
I

N
 

T
R

A
C

K

#
2

M
A
I

N
 

T
R

A
C

K

#
1

CONTROL

SPEED

VERTICAL

ALIGNMENT

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

HORIZONTAL

ALIGNMENT

MAIN TRACK

METROLINK 60-30

2MT-CTC

57 58

0

70’

0

52

0

80’

0

53

0

100’

0

54

0

200’

0

55

0

200’

0

56

0

0

0

0

389.91’

0^11’37"

SD-206

71.74’

0

0

0^23’58"

99.90’

0

SD-207

0

0

SD-208

0

200’

0^00’15"

0

  .5
2   

.9
2 

  
1.

2   .
87 

  .72
 

S
I

G
.
 
2

1
1
,
 

2
1

3
,
 
2
1

2
,
 
2
1

4

CTC

CR ROCK

CR ROCK

X>

<X

X>

<X

X>

<X

X>

<X

CP BARRANCA

23.4

TRACK #2

TRACK #1

390’

380.27’

59

I
 

S
I

G
.

I
 

S
I

G
.

60-30

1992

1992

MAIN

MAIN

  1.00  
 
1
.
2
2
 

  1
.05

 

  
1.

53
 

  
1.

00
 

  
1.

14
 

  
1.

44
 

  
1.

15
 

  
1.

02
   

1.
22
 

  
1.

24
 

  
1.

10
 

  2.0
0 

  1.
04 

  1
.29

 
  1

.81
 

  1
.12

 
  1.00

 

1992

USP

ABANDONED

1992

103.94’103.94’

TO LOS ANGELES

TO SAN BERNARDINO

4.50"

0^01’ 0^23’ 0^00’ 0^00’ 1^00’ 1^00’ 0^00’ 2^49’

SCRRA

136

136

1992 C, CXT, MCKAY

1992 C, CXT, MCKAY

<X

X> X>

<X

SCRRA

P
U

C
 

#
S

G
-
2

1
.
3

9
,
 

D
O

T
 

7
4
7

3
0

4
G

L
A

R
K
 

E
L

L
E

N
 

A
V

E

P
U

C
 

#
S

G
-
2

1
.
9
,
 

D
O

T
 
7

4
7
3

0
5

N

A
Z

U
S

A
 

A
V

E

P
U

C
 

#
S

G
-
2

2
.
4
,
 

D
O

T
 
7

4
7
3

0
6

V

H
O

L
L

E
N

B
E

C
K
 

A
V

E

P
U

C
 

#
S

G
-
2

2
.
9

1
,
 

D
O

T
 

7
4
7

3
0

7
C

C
I

T
R

U
S
 

A
V

E

P
U

C
 

#
S

G
-
2

3
.
4

1
,
 

D
O

T
 

7
4
7

3
1

0
K

B
A

R
R

A
N

C
A
 

A
V

E

1
8
"

x
 

2
4
"
 

x
 

2
4
’
 

R
C

B
,
 

2
1
.

4
0

3

8
"
 

P
V

C
 
4
0
’
,
 

2
1
.

4
1

3

1
’
x
 
4
’
 
x
 

1
0

0
’
 

R
C

B
,
 
2

1
.
9

0
9

1
2
"
 

P
V

C
 
2

5
’
,
 
2
3
.

6
0
0

1
2
"
 

P
V

C
 
2

5
’
,
 
2
3
.

6
3
0

1
7
"

x
 

3
6
"
 

x
 

1
8
’
 

R
C

B
,
 

2
3
.

9
1

0

6
9
"
 

R
C

P
 
5

0
’
,
 
2
3
.

9
2
0

1
8
"

x
 

4
6
"
 

x
 

1
8
’
 

R
C

B
,
 

2
3
.

9
3

0

#
2
0
 

E
Q

U
I

L
A

T
E

R
A

L
 

T
U

R
N

O
U

T

1
3
6
,
 

M
P
 

2
3
.
4

PASSENGER STATION

COVINA

23.0

0
0^00’23"

200’

0

SD-209 SD-210

1^30’00"

83’

0

0

SD-211

1^30’00"

80’

0

0

SD-212

1^30’00"

57’

0

0

SD-213

1^30’00"

55’

60#-30

8
"
 

P
V

C
 
2
8
’
,
 

2
1
.

8
9

9

8
"
 

x
 

1
1
0
’
 

P
V

C
,
 

2
2
.
9
1

9

8
"
 

P
V

C
 
1
8
’
 

2
3
.
9

3
0

P
U

C
 

#
S

G
-
2

3
.
9

2
,
 

D
O

T
 

7
4
7

3
1

1
S

G
R

A
N

D
 

A
V

E



SAN GABRIEL SUBDIVISION PAGE 09

REV. 5-08

MILES

MILES

BALLAST

TIES

RAIL WT.

RAIL YR.

SURFACINGM
A
I

N
 

T
R

A
C

K

#
1

CONTROL

SPEED

VERTICAL

ALIGNMENT

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

HORIZONTAL

ALIGNMENT

MAIN TRACK

24

24

25

25 26

26

27

27

METROLINK

CTC

0

80’

0

0

160’

0

0

90’

0

300’

460’

0

400’

0

0

80’

0

390’

380.27’

59

  1.
7 

  
1.

62  
1.

6 
  

1.
5 

  
1.

8   .83
 

CR ROCK

1992

  
1.

57
 

  
1.

34
 

  
1.

76
 

  1.4
4   1

.74
 

  1
.58

 
  1

.43
 

  
1.

62
 

  
1.

42
 

  
1.

94
 

  
1.

61
 

  1
.14

 

  1
.69

 

  
1.

85
 

  1
.99

   1.
87 

  1.
94 

  1
.81

 

1992

S
I

G
S
.
 

2
4
1
 

&
 

2
4

2

S
I

G
S
.
 

2
6
1
 

&
 

2
6

2

TO LOS ANGELES TO SAN BERNARDINO

4.50" 4.50"

2^49’ 0^00’ 0^01’ 0^01’ 2^51’ 0^00’ 0^00’

136

1992 C, CXT, MCKAY

USP

X>

<X

X>

<X

X>

<X

USP

SCRRA

USP
X>

<X

X>

<X <X

X>

SCRRA

X>

<X

P
U

C
 

#
S

G
-
2

5
.
0
,
 

D
O

T
 
7

4
7
3

1
4

M

B
O

N
N
I

E
 

C
O

V
E
 

A
V

E

P
U

C
 

#
S

G
-
2

5
.
3

9
,
 

D
O

T
 

7
4
7

3
1

5
U

C
O

V
I

N
A
 

B
L

V
D

P
U

C
 

#
S

G
-
2

5
.
5

3
,
 

D
O

T
 

7
4
7

3
1

6
B

S
U

N
F

L
O

W
E

R
 

A
V

E

P
U

C
 

#
S

G
-
2

6
.
0

4
,
 

D
O

T
 

7
4
7

3
1

7
H

V
A

L
L

E
Y
 

C
E

N
T

E
R
 

A
V

E

P
U

C
 

#
S

G
-
2

6
.
5

4
,
 

D
O

T
 

7
4
7

3
1

8
P

L
O

N
E
 

H
I

L
L
 

A
V

E

4
8
"
 

R
C

P
 
5

0
’
,
 
2
4
.

8
2
8

1
8
"
 

R
C

P
 
4

0
’
,
 
2
5
.

1
8
8

3
6
"
 

C
M

P
 
4

0
’
,
 
2
5
.

7
7
3

1
2
"
 

P
V

C
 
2

0
’
,
 
2
6
.

0
4
2

7
9

3
0

6
0

3
0

C
IT

Y
 

O
F
 
C

O
V
IN

A

C
IT

Y
 

O
F

S
A

N
 

D
IM

A
S

60 61 62 63 64 65

60#-30 79#-30

2
-
1

8
"

C
I

P
 

&
 

1
-
1
8
"
 

C
M

P
 

2
5
’
 

2
4
.

1
9

P
U

C
 

#
S

G
-
2

4
.
4

5
,
 

D
O

T
 

7
4
7

3
1

2
Y

G
L

E
N

D
O

R
A
 

A
V

E

8
"
 

P
V

C
 
2
5
’

P
U

C
 

#
S

G
-
2

4
.
7

2
,
 

D
O

T
 

7
4
7

3
1

3
F

C
Y

P
R

E
S

S
 

S
T
,
 

B
A

N
N

A
 

A
V

E

8
"
 

P
V

C
 
2
5
’

8
"
 

P
V

C
 
2
5
’
 

2
5
.
4

8
"
 

P
V

C
 
2
5
’
 

2
5
.
5

4

1
2
"
 

C
M

P
 
2

2
’
 

2
6
.
5
7

9

2
4
"
 

R
C

P
 
2

0
’
 

2
6
.
6
0

9

4
8
"
 

C
M

P
 
6

0
’
 

2
6
.
6
8

9

8
"
 

P
V

C
 
2
5
’
 

2
4
.
9

8
8



BALLAST

TIES

RAIL WT.

RAIL YR.

SURFACING

M
A
I

N
 

T
R

A
C

K

#
1

CONTROL

SPEED

MILES

MILES

REV. 5-08

27

27

28

28

29

29

30

30

VERTICAL

ALIGNMENT

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

HORIZONTAL

ALIGNMENT

MAIN TRACK

PAGE 10SAN GABRIEL SUBDIVISION

METROLINK

CTC

0

300’

0 0

100’

0

1349.59’

390’

  .5
5 

  .25 
  .61   .04 

  .48 

  .
63   .4

6   .08 

  .5
6   .5

1 

USP

S
I

G
.
 

2
7
1
 

&
 
2

7
2

S
I

G
.
 

2
9
1
 

&
 
2

9
2

CR ROCK

X>

<X <X

X>

300’

506’

C
IT

Y
 

O
F
 
S

A
N
 

D
IM

A
S

C
IT

Y
 

O
F
 
L
A
 

V
E

R
N

E

40-30

1992

  1.
76   1.

94 
  1.8

3   1.78
 

  1.86 

  1.
94   .7

7   .5
1 

1992

TO LOS ANGELES TO SAN BERNARDINO

1.50"

0^00’ 0^00’ 1^00’ 2^59’

C
O

N
C

R
E

T
E
 

D
R

A
I

N
A

G
E
 

C
H

A
N

N
E

L
,

136

1992 C, CXT, MCKAY

USP X>

X>

<X

X>

<X

USP

X>

<X

X>

<X SCRRA
<X

SCRRA

1.50"

P
U

C
 
#

S
G
-

2
7
.
5

4
,
 

D
O

T
 

7
4
7
3

2
0

R

C
A

T
A

R
A

C
T
 

A
V

E

P
U

C
 
#

S
G
-

2
8
.
0

4
,
 

D
O

T
 

7
4
7
3

2
2

E

W
A

L
N

U
T
 

A
V

E

P
U

C
 
#

S
G
-

2
8
.
5

5
,
 

D
O

T
 

9
1
4
4

9
7

T

S
A

N
 

D
I

M
A

S
 

C
A

N
Y

O
N
 

R
D

P
U

C
 
#

S
G
-

2
8
.
8
-

X
,
 

D
O

T
 

7
4
7

3
2

4
T

G
A
I

N
E

Y
 

C
E

R
A

M
I

C
S
 

P
V

T
 

X
I

N
G

P
U

C
 
#

S
G
-

2
9
.
2

8
,
 

D
O

T
 

9
1
4
4

9
8

A

W
H

E
E

L
E

R
 

A
V

E

P
U

C
 
#

S
G
-

2
9
.
9

7
,
 

D
O

T
 

7
4
7
3

2
8

V

F
A
I

R
P

L
E

X
 

D
R

8
"
 

P
V

C
 
4

0
’
,
 

2
7
.

5
3
8

1
2
"
 

P
V

C
 

3
5
’
,
 
2

7
.
6
0

0

8
"
 

P
V

C
 
2

3
’
,
 

2
7
.

8
9
9

2
4
"
 

C
M

P
 

2
4
’
,
 
2

7
.
9
5

9

1
8
"
 

C
I

P
 

2
4
’
,
 
2

8
.
1
4

2
4
"
 

R
C

P
 

2
2
’
,
 
2

8
.
2
3

4
2
"
 

C
M

P
 

7
0
’
,
 
2

8
.
2
7

9

8
"
 

P
V

C
 
2

2
’
,
 

2
8
.

5
5
5

2
 
-
 
1

1
’
x
 
1

4
’
 
x
 

5
0
’
 

R
C

B
,
 
2

8
.
7

4
9

1
0
’
x
 

1
8
’
 

R
C

B
 
5

9
’
 

M
A

R
S

H
A

L
 

C
R

E
E

K
,
 

2
9
.
1

6
6

1
2
"
 

P
V

C
 

4
0
’
,
 
2

9
.
2
8

3
0
"
x
 

3
8
"
 

C
U

R
B
 
I

N
L

E
T
,
 
2
9
.
9

7
4

#
1

0
 

R
.

H
.
 
1

3
6
,
 

M
P
 
2

7
.

5
5

#
1

0
 

R
.

H
.
 
1

3
6
,
 

M
P
 
2

9
.

3
0

4
0

3
0

7
9

3
0

66 67 68 69

79#-30

8
’

x
 
9
’
 
x
 
1

1
8
’
 

B
R
I

C
K
 

A
R

C
H
 

2
7
.

6
1

9

P
U

C
 
#

S
G
-

2
7
.
7

9
,
 

D
O

T
 

7
4
7
3

2
1

X

S
A

N
 

D
I

M
A

S
 

A
V

E

2
4
"
 

C
P
 
2

4
’
 
2

7
.

7
9
9

1
0
’
x
 

5
’
 

R
C

B
 

&
 

2
-

4
8
"
 

S
T

E
E

L
 

P
I

P
E
 
2

0
’
,
 
2

8
.

8
8
6

1
0
’
 
x
 

4
.

5
’
 

R
C

B
 

1
4
’
,
 

2
9
.

0
9

6

1
1
’
x
2

1
’
x

4
3
’
 

R
C

B
 
2
9
.

6
2
6

P
U

C
 
#

S
G
-

2
7
.
0

8
2
-

A
,
 

D
O

T
 
7

4
7

3
1
9

W

I
-

5
7
 

F
W

Y
 

O
P



1
1
1
8
.
0

1
1
3
5
.
3

1
1
4
3
.
7

MILES

MILES

CONTROL

SPEED

BALLAST

TIES

RAIL WT.

RAIL YR.

SURFACING

M
A
I

N
 

T
R

A
C

K

#
1

BALLAST

TIES

RAIL WT.

RAIL YR.

SURFACING

M
A
I

N
 

T
R

A
C

K

#
2

REV. 5-08

PAGE 11SAN GABRIEL SUBDIVISION

30

30 31

31

32

32

33

33

HORIZONTAL

ALIGNMENT

TRACK 1 & 2

VERTICAL

ALIGNMENT

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

METROLINK

  .5
1 

<X

  .56
 

  .36 

  .13 
  .40 

  .43 
  .57   .5

3 

USP

<X

<X

X> X>

X>

<X

  .
82 

  .52 

X>

USP

<X

SEE SCRRA PASADENA

X>

<X
<X

X>

CP CAMBRIDGE

  .71
   .52 

444.86’

290’

  .72   .02
 

-.03 

300’

278.34’

CTC

  .65
 

79-55

SUB TRACK CHART

I
 
 

S
I

G
S
.

C
IT

Y
 

O
F
 
C

L
A

R
E

M
O

N
T

C
IT

Y
 

O
F
 
P

O
M

O
N

AC
IT

Y
 

O
F
 
L
A
 

V
E

R
N

E

C
IT

Y
 

O
F
 
P

O
M

O
N

A

  1.
10   1

.26
 

  1.
31 

  1.21 
  .7 

  .5
1 

7
9

3
0

TO LOS ANGELES

TO SAN BERNARDINO

(JCT. PASADENA SUBD.)

3^17’
3^00’

SCRRA

P
O

M
O

N
A
 

C
O

M
M
 

S
H

E
L

T
E

R

D

136

<X

<X

X>
X>

<X

X>
USP

1.50"

MT2-721^00’

0’

286.42’

0.0"

1^00’

80’

2^18’

574.46’

0.0"

MT1-72

180’

37.36’

1"

1^00’

80’

37.36’

1"

MT2-75

1^15’

240’

87.49’

2.5"

MT2-76

1^15’

240’

87.49’

2.5"

1^15’

240’

87.49’

MT1-75

2.5"

1^15’

240’

87.49’

MT1-76

2.5"

MT2-77

1^00’

220’

257.8’

1^00’

257.8’

MT1-77

220’

2"2"

MT2-78

1^00’

220’

257.9’

2"

1^00’

257.9’

MT1-78

220’

2"

CR ROCK

1992

1992

136

1992 C, CXT, MCKAY

03

CR ROCK

1992

1992

136

1992 C, CXT, MCKAY

F
A
I

R
P

L
E

X
 

D
R

P
U

C
 
#

S
G
-

3
0
.
2

1
-

X
,
 

D
O

T
 
9
1

4
4

9
9

G

P
A

P
E

R
 

P
A

K
 

P
V

T
 

X
I

N
G

P
U

C
 

#
S

G
-
3

0
.
3

2
,
 

D
O

T
 

7
4
7

3
3

0
W

W
H
I

T
E
 

A
V

E

P
U

C
 
#

S
G
-

3
0
.

7
9
,
 

D
O

T
 

7
4

7
3
3

1
D

F
U

L
T

O
N
 

R
D

P
U

C
 
#

S
G
-

3
1
.

0
5
 

D
O

T
 
7

4
7

3
3
4

K
 

&

7
4

7
3
3
4

Y

P
O

M
O

N
A
 

S
T

A
T
I

O
N
 

E
N

T
R

Y

P
U

C
 
#

S
G
-

3
1
.

2
2
,
 

D
O

T
 

7
4

7
3
3

5
F

N
.
 

G
A

R
E

Y
 

A
V

E

P
U

C
 
#

S
G
-
3
2
.
4
,
 

D
O

T
 
0
2
6
7
3
0

Y

C
A

M
B

R
I

D
G

E
 

A
V

E

P
U

C
 

#
S

G
-
3

2
.
9
,
 

D
O

T
 
0

2
6
1

8
0

A

I
N

D
I

A
N
 

H
I

L
L
 

B
L

V
D

115

94 R78

05

136

03

03 FAST

03 FAST

7
9

3
0

40-30 40#-30 79#-30

0.0"

3
6
"
x
 

7
0
"
 

C
U

R
B
 
I

N
L

E
T
,
 
3
0
.
1

3
2

2
 
-
 

2
4
"
 
x
 

1
6

5
’
 

C
M

P
 

3
0
.

3
2

1
2
"
 

P
V

C
 
2

5
’
,
 
3

0
.
3

3

3
0
"
 

R
C

P
 

5
0
’
,
 

3
1
.

2
2

3
0
"
 

R
C

P
 

5
0
’
,
 

3
1
.

2
3

2
-

1
0
"
 

P
V

C
 
3

5
’
,
 
3

1
.
2

4

#
2

0
 

L
.

H
.
 
1

3
6
,
 

M
P
 
3

0
.

3
2

#
7
 

L
.

H
.
 

1
3

6
,
 

M
P
 
3
0
.

3
0

#
1

4
 

R
.

H
.
 
1

3
6
,
 

M
P
 
3

2
.

4
0

4
0

3
0

7
9

5
5

PASSENGER STATION

FAIRGROUNDS

30.1

PASSENGER STATION

POMONA

31.0

CP WHITE

30.3

32.3

MAIN TRACK 1

MAIN TRACK 2

70 MT1-71 MT1-73 MT1-74

P
U

C
 

#
S

G
-
3

0
.
1

4
,
 

D
O

T
 

7
4
7

3
2

9
C

A
R

R
O

W
 

H
W

Y

3
6
"
x
 

6
8
"
 

C
M

P
 
3

0
.
1
4

2

8
"
 

P
V

C
 
2
5
’
 
3

0
.

1
4
3

C
O

N
C

R
E

T
E
 

D
R

A
I

N
A

G
E
 

C
H

A
N

N
E

L

3
3
’
 

P
S

C
 

3
0
.

8
1
 

T
H

O
M

P
S

O
N
 

W
A

S
H
 

M
#
1

1
3
’

x
2
0
’
x

2
0
’
 

R
C

B
,
 
3
0
.

8
1
 

M
#
2

1
2
"
 

S
T

E
E

L
 

P
I

P
E
 
4

5
’
,
 

3
1
.
1

5

4
’
 

x
 
4
"
 

R
C

A
 

3
2
.
6
0

P
U

C
 

#
S

G
-

3
1
.

9
,
 

D
O

T
 
7

4
7

3
3
6

M

N
.
 

T
O

W
N

E
 

A
V

E

3
6
"
 

R
C

P
 

2
1
2
’
 
3

1
.

9
0



1
1
6
1
.
7

1
1
9
4
.
7

1
2
0
9
.
7

1
2
1
0
.
4

1
2
2
0
.
4

1
2
2
0
.
4

1
2
1
8
.
0

.54 

MILES

MILES

BALLAST

TIES

RAIL WT.

RAIL YR.

BALLAST

TIES

RAIL WT.

RAIL YR.

SURFACING

SURFACING

M
A
I

N
 

T
R

A
C

K

#
1

M
A
I

N
 

T
R

A
C

K

#
2

CONTROL

SPEED

REV. 5-08

SAN GABRIEL SUBDIVISION

33 34 35 36

33 34 35 36

CURVE NUMBER

DEGREE  CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

VERTICAL

ALIGNMENT

HORIZONTAL

ALIGNMENT

TRACK 1 & 2

PAGE 12

METROLINK

CR ROCK

  .80 

  .68 
  .07 

-.13 0.00 
  .51 

330’330’

-.10 

CTC

1993

1994

19951995

CR ROCK

967.64 927.51

TO LOS ANGELES
TO SAN BERNARDINO

X>

<X<X

X>

X>

<X<X

X>

<X

X>
S
I

G
S
.

C
IT

Y
 

O
F
 

M
O

N
T
C

L
A
IR

C
IT

Y
 

O
F
 

U
P
L
A

N
D

S
A

N
 

B
E

R
N

A
R

D
IN

O
 

C
O

U
N

T
Y

L
O

S
 

A
N

G
E
L
E
S
 

C
O

U
N

T
Y

C
IT

Y
 

O
F
 
C

L
A

R
E

M
O

N
T

C
IT

Y
 

O
F
 

M
O

N
T
C

L
A
IR

I
 

S
I

G
S
.

SCRRA SCRRA

3.00" 3.00"

1^13’ 1^14’

115

136

79-55

SH94 R78

119

0^30’

50’

38.61’

0.5"

0^30’

50’

38.62’

0.5"

0^30’

140’

0^30’

140’

162.32’

1.25" 162.32’

1.25"

0^30’

140’

162.32’

1.25"

0^30’

140’

162.32’

1.25"

0^30’

30’
0^30’

30’

57.49’

0"0"

57.5’

CR ROCK

1995

SH94 R78

119

1995

136

03

F-CLIP

P
U

C
 
#

S
G
-
3

3
.
1
,
 

D
O

T
 

0
2

6
1
7

9
F

C
O

L
L

E
G

E
 

A
V

E

P
U

C
 
#

S
G
-
3

3
.
6
,
 

D
O

T
 

0
2

6
1
7

8
Y

C
L

A
R

E
M

O
N

T
 

B
L

V
D

P
U

C
 

#
S

G
-
3

4
.

1
-

B
,
 

D
O

T
 
9
1

6
1

2
4

B

M
O

N
T

E
 

V
I

S
T

A
 

A
V

E
 

U
P

P
U

C
 
#

S
G
-
3

4
.
6
,
 

D
O

T
 

0
2

6
1
7

7
S

C
E

N
T

R
A

L
 

A
V

E

115

94 R78

05

136

03

03 FAST

P
U

C
 
#

S
G
-
3

5
.
1
 

D
O

T
 
0

2
6

1
7
6

K

B
E

N
S

O
N
 

A
V

E

P
U

C
 
#

S
G
-
3

5
.
7
,
 

D
O

T
 

0
2

6
1
7

5
D

M
O

U
N

T
A
I

N
 

A
V

E

4
2
"
 

O
R

C
P
 

4
9
’
,
 
3

3
.
1

0

3
6
"
 

O
R

C
P
 

6
3
’
,
 
3

3
.
2

0

2
 
-
 
3

6
"
 
x
 

2
5
’
 

O
R

C
P
,
 

3
5
.

0

2
 
-
 
4

8
"
 
x
 

2
4
’
 

C
I

P
 

3
5
.
1
0

#
1
4
 

L
.

H
.
 

1
3

6
,
 

M
P
 

3
4
.
0
0

#
1
0
 

L
.

H
.
 

1
3

6
,
 

M
P
 

3
4
.
0
5

#
2
0
 

R
.

H
.
 

1
3

6
,
 

M
P
 

3
4
.
6
0

PASSENGER

STATION

CLAREMONT

33.0

P
U

C
 
#

S
G
-
3

3
.
0
5
,
 

D
O

T
 
9

2
2
8

4
6

W

C
L

A
R

E
M

O
N

T
 

S
T

A
T
I

O
N
 

P
E

D
 

X
I

N
G

PASSENGER

STATION

MONTCLAIR

34.2

05 05

MAIN TRACK 1

MAIN TRACK 2

MT1-79 MT1-81

MT2-81MT2-79
MT1-80

MT2-80

MT1-82 MT1-83

84 85

79-55

1
8
’
 

R
T
 

B
D
 

O
N
 

W
O

O
D
 

3
4
.
6
0

6
4
’
 

P
C

S
G
 

3
4
.
9

0

2
4
"
 

R
C

P
 
1

5
0
’
 

3
5
.
1
0

4
’
 

x
 

3
’
 

x
 

2
2
’
 

R
C

A
 

3
5
.

9
0

6
’

x
 
6
’
 

x
 

4
8
’
 

C
A
,
 
3

3
.

5
0

1
 
-
 

3
8
.

8
3
 

P
C

G

M
T

#
1
 

S
A

N
 

A
N

T
O

N
I

O
 

W
A

S
H
,
 

3
3
.

9
0

2
5
’
x
 
1
0
’
 

R
C

B

4
4
’
,
 
3
3
.

9
0

M
T

#
2

S
A

N
 

A
N

T
O

N
I

O
 

W
A

S
H

2
-
2
7
’
 

&
 
2
-
5

2
’
 

P
C

S
G
 

1
5
8
’
 

3
4
.
0

9

P
U

C
 

#
S

G
-
3

4
.

3
3
-

B
D
 

D
O

T
 
9

2
2

9
1
1

A

M
O

N
T

C
L

A
I

R
 

S
T

A
T
I

O
N
 

P
E

D
 

U
N

D
E

R
P

A
S

S

CP CENTRAL

34.6

CP VISTA

34.0



1
2
1
4
.
3

1
2
0
9
.
3

1
1
9
6
.
2

1
2
0
5
.
4

1
2
0
6
.
8

1
1
6
7
.
9

1
1
6
0
.
1

1
1
2
1
.
2

MILES

MILES

BALLAST

TIES

RAIL WT.

RAIL YR.

SURFACING

M
A
I

N
 

T
R

A
C

K

#
1

CONTROL

SPEED

REV. 5-08

PAGE 13SAN GABRIEL SUBDIVISION
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PASSENGER STATION

RANCHO CUCAMONGA

42.0

RANCHO SIDING

11,000’

06 06 PANDROL CLIPS 94
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P
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42

42

43

43 44

44 45

45

HORIZONTAL

ALIGNMENT

MAIN TRACK

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

VERTICAL

ALIGNMENT

METROLINK

S
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D
I

N
G
 
/

M
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A
C
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#
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  .5
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45

45
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48

HORIZONTAL

ALIGNMENT

MAIN TRACK

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

VERTICAL

ALIGNMENT

METROLINK 79-55

  .43 

  .4
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48

48 49

49 50
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51

HORIZONTAL

ALIGNMENT

MAIN TRACK

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

VERTICAL

ALIGNMENT

METROLINK 79-55

  .63 

  .29 -.20 0.00 

-.13 
-.34 

NO CURVES
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51
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52

52 53

53 54

54

HORIZONTAL

ALIGNMENT

MAIN TRACK

CURVE NUMBER

DEGREE CURVE

LENGTH SPIRAL

LENGTH CURVE

SUPERELEVATION

VERTICAL

ALIGNMENT

METROLINK 79-55

-.34 -.46 

-.25 -.61 
-.34 -.61 

CTC
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TO SAN BERNARDINO
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.
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DIRECTOR OF ENGINEERING AND CONSTRUCTION
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MAY 2008
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TO MAKE REVISIONS, PLEASE CONTACT:

METROLINK

LAST REVISION

(213) 452-0250

DIRECTOR OF ENGINEERING AND CONSTRUCTION

METROLINK

Riverside Layover

RIVERSIDE STATION

MP 9.9 to MP 10.87

N/A
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REV 

·I CURB LINE 

I 112" 
11<4" 

CURB DETAIL 

CURB Lt.£ 

NTEGRAL ~ & GUTTER DET AL 

NOTES: 

,--
1 
I 
I . 

~ CUR5 L»>E 

~ 

• l.~o· 

C.f. 

I 1:~ I. R-112" 
I 1 :.:~. . . ... .. . . 
L-,- LEVEL 

"'-EXISTtiG CUfUI 

GUTTER DETAIL 

l.~o· 

R•ll2" 

LEVEL 

3' 

1.!10' 

R•l/2" Jf Q, 

.. -.:· ~~·~·. 

LQNGITU)NAL GUTTER DET AL 

1. ALL WORK SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE LATEST ADOPTED STANDARD SPECIFICATIONS FOR PUBLIC 
WORKS CONSTRUCTION. 

2. THE TOP AND FRONT FACE OF CURB HAVE A STEEL TROWEL FINISH, ALL GUTTERS SHALL HAVE A STEEL TROWEL FINISH FOR 
4" ADJACENT TO THE FLOW LINE, THE REMAINDER SHALL HAVE A ROUGH BROOM FINISH WITH A 4" STEEL TROWEL FINISH 
AT THE OUTSIDE EDGE AND AT EXPANSION JOINTS. 

3. PRE-FORMED EXPANSION JOINT, 1/2" THICK. SHALL 1\E INSTALLED IN ALL lYPES OF CURB AND GUTTER AT INTERVALS NOT 
TO EXCEED 25". IDENTICAL JOINTS SHALL BE INSTALLED AT THE BEGINNING AND END OF ALL CURVES, AT ONE FOOT BEYOND THE TOP 
OF' X' OF DRIVEWAYS, AND BOTH ENDS OF CROSS GUTTERS. 

4. CONCRETE SHALL BE CLASS 5'20-C-2500 

5. CONCRETE CURB MAY BE CONSTRUCTED INTEGRALLY WITH CONCRETE PAVEMENT OR CONCRETE ALLEY APPROACHES. 

6. CF IS 7" UNLESS OTHERWISE SPECIFIED. 

7. WHERE EXISTING GUTTER WIDTH IS Z , A Z WIDE GUTTER WITH 2" HIKE-UP MAY BE PERMITTED TO MATCH EXISTING. 

8. WHERE NEW ClJRB IS ADJACENT TO EXISTING SIDEWALK: SIDEWALK SHALL BE REMOVED AND REPLACED TO NEAREST SCORE LINE. 

CllY OF BURBANK - PUBLIC WORKS DEPARTMENT ( 
BY DATE CURB AND GUTIER STANDAP.I p~ .. 

L ~.JM~~./~ 3//¥/9,2 APPROVED o BS-100 
Public Worl<s OOktor / ' oate SHEET 1 OF 1 
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C2 
....._ ___ t 4 DOWEL AT 4 ' OC 

10" Iii IN. LENGTH, 
GI'OOTtO IN PLACE 

1. ALL DIMENSIONS ARE MEASURED IN INCHES. 

2. "CF" IS 6" UNLESS OTHERWISE SPECIFIED. 

3. "W" IS 12" UNLESS OTHERWISE SPECIFIED. 

4. TYPES B1, B2, B3 AND C2 ARE CONSTRUCTED OF PORTLAND 
CEMENT CONCRETE. (CLASS 520- C - 2500) 

5. TYPE D2 IS CONSTRUCTED OF ASPHALT CONCRETE. 

6. TYPE C2 CURB SHALL BE ANCHORED WITH DOWELS AS 
SHOWN OR WITH EPOXY APPROVED BY THE ENGINEER. 

7. GRADE SHALL BE MEASURED AT CURB LINE AT TOP OF CURB. 

8. ALL EXPOSED CORNERS ON P.C.C. CURBS AND GUTTERS TO BE 
ROUNDED WITH A 1\2" RADIUS. 



81 

~ 
...J 

CD a: :::. 
u 

w 

BATTER 8 :12 

. 
"' •• 

• • . . 
83 

PAVEMENT 

....._ __ ," DOWEL AT"' OC 
10" MIN. LENGTH, 
GftOUTED IN PLACE 

NOTES: 

1. ALL DIMENSIONS ARE MEASURED IN INCHES. 

2. · cF"' IS 6" UNLESS OTHERWISE SPECIFIED. 

3. -w- IS 12" UNLESS OTHERWISE SPECIFIED. 

4. TYPES 81, B2, B3ANO C2 ARE CONSTRUCTED OF PORTLAND 
CEMENT CONCRETE. (CLASS 520 - C - 2500) 

5. TYPE D21S CONSTRUCTED OF ASPHALT CONCRETE. 

6. TYPE C2 CURB SHALL BE ANCHORED WITH DOWELS AS 
SHOWN OR WITH EPOXY APPROVED BY THE ENGINEER. 

7. GRADE SHALL BE MEASURED AT CURB LINE AT TOP OF CURB. 

8. ALL EXPOSED CORNERS ON P.C.C. CURBS AND GUTTERS TO BE 
ROUNDED WITH A 1\T RADIUS. 

-· ...._.(.' 

. 
3: • .... 
0 

~ ... 
cz: 
1&.1 
0.. 

LEVEL 

w z 
:J 
Cl 
cz: 
:::. 
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CITY OF BURBANK - PUBLIC WORKS DEPARTMENT 
REV BY ' DATE CURB AND GUTTER - MOUNTABLE STANDARD PIJ.N 

~--+---+---1 APPROVED BY: '" -/- fcil- BS-101 
Date SHEET 1 OF 1 



1--PftiV.ATE DRIVEWAY-
A• ,- Pft01'£11TY LtE 

in SllEWAU< 

( ~~r ·~;. 

--- ---\.. - SCOAE LtE 
STREET LIGHT, 
UTUTY POLE, 

v I I'~~ ri!M.W.AY i 'R;y-t ETC.~..t 
EXP ~ ~~ '~±~ 

REV 

' 
TOP 10~ 

X ... . 12"1 CURB 12" 

TYPE 4 

NOTES: 

PLAN 
* TO BE U!IED ItO SPECFEI> 

BY PUIIUC WOMI DIRECTOR 

I 

SECTION A.-A 
WAY BE lJSEl) FOR P NIICWA YS TEN G Ol 
FEET OR <NA TEJt 

TYPE 5 • 

1. ALL WORK SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE LA TEST ADOPTED STANDARD SPECIFICATIONS FOR 
PUBLIC WORKS CONSTRUCTION. 

2. THE DRIVEWAY APPROACH SHALL BE BROOM FINISHED PARALLEL TO THE CENTERLINE OF THE DRIVEWAY. THE 
SIDEWALK PORTION OF THE DRNEWAY CONSTRUCTED ON GRADES OF SIX PERCENT OR LESS SHALL BE GIVEN A 
ROTARY SWEAT FINISH WITH A STEa TROWEL, ON GRADES EXCEEDING SIX PERCENT, THE FINISH SHALL BE BY 
HAND WITH A WOOD OR RUBBER FLOAT. SHINERS SHALL BE PLACED AROUND THE PERIMETER OF THE DRIVEWAY, 
AT THE CENTERLINE AND X'S. THE SIDEWALK PORTION SHALL HAVE SHINERS ON 30" SQUARE. 

3. COMMERCIAL DRIVEWAY DIMENSIONS: 
T•6"; X•4'; MINIMUM W•18' 
S,AND Y · AS SPECIFIED ON THE IMPROVEMENT PLAN OR PERMIT APPLICATION. 

4. EXISTING CURB SHALL BE REMOVED 12" BEYOND THE NEW TOP "X". WHERE EXISTING INTEGRAL CURB AND GUTTER 
EXISTS, SAWCUT AT FLOW AND REMOVE CURB PORTION. 

5. CONCRETE SHALL BE CLASS 520-C-2500. 

CITY OF BURBANK - PUBLIC WORKS DEPARTMENT 
BY DATE COMMERCIAL DRIVEWAY STANDARD PLAN 

~----+------+----~ APPROVEDB BS-102 
SHEET 1 OF 1 



2.5T 
(TYPj_ 

I· 

3 1/2" J. I 
I 

I 
NOTES: 

\BROOM FINISH 
r--~ A \ PERPENDICULAR TO STREET 

~--. ,.... ... ~<l~-·~<l . ·~ · •• . A -,--

.... <l ~ . <l I 
. . 

• : p ~ . • . . ~ ~-. ~ 'q ~) .• "-J 

H 2.5' (TYP.~ \ 

SCORING LINES (TYP~ 

======,--======:~======.=================== 
~---- -~-------------

..__~ A 

CURB & 
GUTIER . 

SIDEWALK CONSTRUCTION 
(NOT TO SCALE) 

PARKWAY 
WIDTH VARIES 

SECTION A-A 
(NOT TO SCALE) 

1. ALL WORK SHALL BE CONSTRUCTED IN ACCORuANCE WITH THE LATEST ADOPTED STANDARD SPECiFICATIONS 
FOR PUBLIC WORKS CONSTRUCTION. 

2. CONCRETE SHALL BE CLASS 520-C-2500. 

3. 1/2" THICK TRANSVERSE EXPANSION JOINTS SHALL BE PLACED AT CURB RETURNS AND AROUND DRAINAGE 
STRUCTURES, POLES, PIPES, ETC., IN THE SIDEWALK. FULL WID.TH PARKWAY SIDEWALK SHALL HAVE 
THE EXPANSION JOINTS AT THE SAME LOCATION AS THOSE IN THE CURB. 

4. ALL JOINTS AND SCORING LINES PER GREENBOOK SECTION 303-5. 

CITY OF BURBANK - PUBLIC WORKS DEPARTMENT 
REV BY DATE SIDEWALK STANDARD PLAN 

APPROVED BY: 
BS-104-1 

PUBLIC WORKS OIREI(l'tR SHEET 1 OF 1 

'-' 



Ill L CURB AND GUTTER 

II IS 

E.C.R. II I ,-----
1 

I 
I 

a; I 
:;ll 

I 
~I I 
:]I 

l 

REV 

ALTERNATE 
FLOW LINE 

m 
TRANSITION HIKE FROI.I I 1/2" TO 3/4" 

!)" 

I r-:.: 
~ ~ 

FLOW LII'IE 

PLAN 

STEEL TROWEL FINISH 

FINISHED 
SURFACE 

DIVIDE SPACES EOUALL Y 

SECTION A-A 

NOTES: 

EXPANSION JOfiT 

CONSTRUCT JOINT WITH 
5 • 4.1. 49• LONG DOWELS 
AS Ot1ECTEO BY THE 
CITY ENGtlEER 

(

1'4 STEEL DOWEL 
4" LONG 

SECTION B-B 

1. ALL WORK SHAU BE CONSTRUCTED IN ACCORDANCE WITH THE LATEST ADOPTED STANOARD SPECIFICATIONS 
FOR PUBLIC WORKS CONSTRUCTION. 

2. VARIABLE CURB FACE ALLOWED FOR DRAINAGE PURPOSES. 

3. CONCRETE SHALL BE INTEGRAL WITH CURB UNLESS OTHERWISE SPECIFIED. 

4. CONCRETE SHALL BE CLASS 520-C-2500. 

CI1Y OF BURBANK -PUBLIC WORKS DEPARTMENT 
BY DATE CROSS GUTIER STANDARD PLAN 

1----+-- ---4------1 APPROVED BY: '-/-9c:J.. BS-106 
Date SHEET 1 OF 1 



a: 
< 
w 

G"t-t -- S 
! 

G"F: 

INLET 
TYPE I 
~ 

I o 

~L1----, 

PIPE PER IMPROVEMENT 

OR GRAOINGP PlAN HINGE COVER A T TOP OF FRAM~ 
!ALHAMBRA FOUNDRY t- 2' 
A·2280 OR 
APPROVED EOUALI. !tl RECTANGULA J 

' FRAME S a:l COVER / ~· I p~ /'- ~ ~~ 
I Y\:::'::::::::~~ 

{ ... SLOPE r 
r-4-,-,. (,..-1 \- PER FT. 

\MIN. 

J ~ -: 

)) 

/J 

1 L ~~ r#3&>12" MAx. ... _j_ 1fCLEAR 

~I 
4 I I 'I "r 

4641~~: ~:i ·: · :t.D t -·- --:--
~~------------~, 

'- J BARS 

A LJJ R/W ..., ----· .:..__ ,__ 

-f-i t- 3"MIN. 
~6"-1 

SECTION-INLET TYPE I 

~~--- 2'-l 
I 
z 
< 
.J 
0.. 

z 
0 
z 
3: 
0 

cil -
·--· -SECTION 8-8 

riO"~ 
~!?~E~O~~~R }1 
~ o· ~~~ ·· .... >-~~ 

"'>--' •.. ~ 
I 
tJ) 

tJ) 

<I 

SECTION-INLET TYPEll 
B 

OET All OF ANCHOR 
L .. _ 

lSEE NOTES ~ & 71 

z 
Q ... 
< ... 
tJ) 

B 

... J 
~ -; f- 3" 

~ r,•..._ANCHOR I ii r-----·~-"--IP-0-I N_T_M ______ P0- 1-NT_N_! _ __/-jcil-------~----- - j3 r"----P-0-IN_T_P _____ P_O_IN_T_O __ -.~-] 

A--J 
PLAN 

10' s_____:_, 
-2~ 

-4-- - TC GR~E AS J 
[----L---~~~~~--~~~~~~~=======9'F=l~~==~~~~~~~SH~O~W~N~O~N~P~R~OF~I~LE~~~~ --

FLOW LINE -... I L 112.. '-POINT p POINT 0 _/ 
"'-POINT M POINT N .../ 

10' 

PROFILE 

STEEL LIST 

s 8 GALVANIZED ANCHOR 
J BAR 

NOTES: STEEL ANGLE SIZE SPACING LENGTH 

1'-o" 3" zfxz·xr 2 #3 7 " 1'-9" 
I. FLOOR OF BOX TO BE TROWELED SMOOTH. 
2. IF THE ';OE OF SLOPE IS ALLOWED WITHIN THE R\W, INLET TYPE I BEGINS 1' .. s• . . . . . ?'-3" 

AT THE TOE RATHER THAN THE R\W LINE. 2'-o" . . . . . 2'-9 11 

3. FOR OPEN DITCH APPROACH (TYPE II) THE 2' EXTENSION BEYOND R\W LINE IS 
NOT REQUIRED WHEN THE BACK OF WALK IS 2' OR M ORE FROM THE R\W LINE. t-6" . . . . . 3'-3" 

HOWEVER, CURB DRAIN SHALL EXTEND TO R\W LINE IN ALL CASES. 3'-o" . . 3 . . 3'-9" 
4. TOP OF INLET STRUCTURE (TYPE I & II) TO BE FLUSH WITH ADJACENT SURFACE 

3'-6" 6" 4'-3 " WHERE PRACTICABLE. " . . . 
5. A HEADED STEEL STUD 5\ 8"' X 6 3\ 8"' WITH HEAD D=-1 " ATTACHED BY A FULL 4'-o· . . . . 5" 4'- 9" 

PENETRATION BUTT W ELD MAY BE USED AS ANAL TERNATE ANCHOR. 
3fx 3" x~ · 6. NORMAL CURB FACE AT POINT M AND 0. B•S" AT POINT NAND P. 4'-6" 4 " " . I " 

. 6z- 5'-3" 

7. THE ~ LEG OF THE INTERIOR ANCHORS SHALL BE PARALLEL TO THE TOP OF 5'- o" . . . " 5" 5'-9" 
SIDEWALK. 

e. ALL WORK SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE LATEST 5'-6" . . . . 4 " 6'-3 · 

ADOPTED STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION. r:-o· " . . . I" 32 6'-9" 

CITY OF BURBANK - PUBLIC WORKS DEPARTMENT 
REV BY DATE CURB DRAIN NO. 2 STANDARD Pl.J\N 

A 

APPROVED BY: t .-_ J ~ &; -1- &Z.. BS-108 
Public Works Di&tor Date SHEET 1 OF 1 



SIDE-MOUNT OPTION 

SEE UPPER HANDH/jLE 
&c COUPLING DETAIL 

TOP-MOUNT OPTION (SEE CLAMP c!c SIDE 
(SEE PAN &c TILT MOUNTED CAMERA 
MOUNTING FLANGE ARM DETAIL) 
DETAIL) 

SEE UPPER HANDHOLE 

TOP-MOUNT OPTION &c COUPLING DETAIL 
(SEE PAN &c TILT 
MOUNTING FLANGE 
DETAIL) 

SIDE-MOUNT OPTION 
(SEE CLAMP &c SIDE 
MOUNTED CAMERA 
ARM DETAIL) 

w 20" w 
TYPE C·2 POLE 

(FORMERLY TYPE I POLE) 

45' MAX. 

HANDHOLE 

////7 
SEE 

FOUNDATION DETAIL 

POLE SPECIFICA 110NS: 

BASE PLATE AND FLANGES: 
ASTM A-36 

.s1::iA£L STEEL OF 48,000 PSI 
MINIMUM YIELD AFTER FABRICATION. 
DESIGN YIELD OF Fy= 48,000 PSI IN 
ORDER THAT Fu/Fy > 1.5 

• 0 
I 

in 
• 10 

.q-

I 
a, 
N 

. 

TYPE C•l POLE 
(FORMERLY TYPE II POLE) 

:X: 

i!= 
.....1 
.....1 
< 
~ 

• 0 
10 
N 
10 
ci 
)( 

0 
ci 
Q.. 
0 
I-

• a:l ,.., 
0) 

ll'i 
X 

0 
ci 
w 
(/) 

< m 

~ 
i!= 
.....1 
.....1 
< 
~ 

• .q-
a:l 

~ 
ci 
X 
ci 

• ci 
0 
I Q.. 

in ::: • .q-
10 • I a:l 
a, ,.., 

0) 
N ll'i 

X 
0 
ci 
w 
(/) 

< m 
0 • ,.., . 

10 10 I N 
(o 

N 

NOTES: 

HANDHOLE 

SEE 
FOUNDATION DETAIL 

I=! 
0 
z 

;..... w 
w 
(/) 

~3?"~ 
D1a. 

N 
~ 

N 

1. FABRICATION OF THE STANDARDS, LUMINAIRE ARMS AND 
MAST ARMS MUST CONFORM TO THE LATEST STANDARD 
SPECIFICATIONS, DEPARTMENT OF TRANSPORTATION, 
STATE OF CALIFORNIA. 

2. REFER TO LADOT STANDARD DWG No. S-52.1.4 
3. REFER TO LADOT STD DWG No. S-51.9 FOR DETAILS 

ON SIGNAL AND PED. HEADS MOUNTING HEIGHT. 

4. REFER TO CALTRANS STD. DWG. NO. ES-6L FOR LUMINAIRE 
a SIGNAL ARM CONNECTION DETAIL . 

PIPE: ASTM A-53 GRADE B. 

ANCHOR BOLTS: ASTM A-307 

.wEJ.JlS.:.. ALL BUn WELDS TO BE 
GROUND FLUSH ~TH BASE METAL~----------~~~----~----------------------------------~ 
LONGITUDINAL: BUn WELD BY Drawn By Title 
THE SUBMERGED ARC PROCESS Checked By 
CIRCUMFERENTIAL: BUn WELD 
WITH PERMANENT BACK-UP 
RING 

FINISH POLE: HOT DIP 
GALVANIZE PER ASTM A-123 

FINISH HARDWARE: HOT DIP 
GALVANIZE PER ASTM A-153 

Supervised By 

Reviewed By 

27 

CA~ERA POLES 

CITY OF LOS ANGELES 
DEPARTMENT OF 1RANSPORTA110N 

s. 
Approved DRAWING NO. 

~~~ S-52.1.48 



6-1/2" Dio. ~ Cl. 

(ASTM A-36) ~ ~ 

CABLE HOOK*WELDED 
TO INSIDE OF SHAFT 
ORIENTED DIRECTLY 
OPPOSITE COUPLING 
AND ABOVE HANDHOLE 

4) 3/8" Dio. STAINLESS STEEL STUDS, ~ ~ 
QUALLY SPACED ON 'Coo 
3/4" Dlo. B.C ~ Cl. 

(4) NF THREAD, 
STAINLESS NUTS 
8 BOLTS 

I 1/4" 

~o!!:d!!5-- 1 /2" PLATE 

1/4" 
1/4" 

....____ 3"X5" HANDHOLE 
RIM (1/4" PL. X 
2" WIDE) AND 
COVER. 

UPPER HANDHOlE lc COUPUNG 
DETAIL 

PAN lc TILT 
MOUN11NG FLANGE 

DETAIL 

1/2" "U" BOLT 

ASTM A-37 
."'i" SCH 40 PIP!=" 

I 

6 -1 /2" Dlo. 1 /2" PLATE 
(ASTM A-36) 

2 NUTS AND 
2 WASHERS 
PER BOLT 
REQUIRED 
(ONE ABOVE 
AND ONE 
BELOW THE_ I 
PLATE) 2 f 

12 IP EQUALLY 
SPACED 

8 
t 

8 

BONDING STRAP 
OR WIRE 

3" CONDUIT 

TYPE 

I 
][ 

_l 3" CLEAR 

T 
REINFORCING CAGE: 
CAGE DIA. - 30" 
CAGE DEPTH - 9'-6" 

/14 11ES 0 6_"___,.....,..._ ~~+-

2" Dio. Hole 

3" Dio. Hole 

1/4" PLATE CLAMP (4) 3/8" Dio. STAINLESS 

/
STEEL STUDS, EQUALLY 
SPACED ON 4-3/4" B.C 

1/4" GUSSET PLATE 
(1) EA. SIDE 

CLAMP It SIDE MOUNTED CAMERA 
DETAIL 

ANCHOR BOLT B.C X 

2"x42"x6" ASTM A-307 17.5" 4S 

1"x36"x6" ASTM A-307 17.5" 4.5" 

1. FOUND A 110N CONCRETE SHALL BE 
560-C-3250 

2. CONDUIT 3" NOMINAL SIZE 
UNLESS OTHERWISE SPECIFIED 

y 

12.4" 
12.4" 

ON CENTER 
FOUNDA110N - DETA1l 

18"x18"x1. 75" 
PLATE 

SECTION 8-B 
12 4" 
t=-=-:-1 

3" CLEAR 

Drown By 
Checked By 

*CABLES SHALL BE SUPPORTED Supervised By 
INSIDE THE POLE, AT THE TOP a 
AT THE MID-POINT, BY USING 
SUITABLE CABLE SUPPORTS 
{KELLIMS GRIP OR EQUIVALENT) 

CAMERA POLES 

CITY OF LOS ANGELES 
DEPARlMENT OF TRANSPORTA110N 

S. E. ROWE, General Manager 

SUSPENDED FROM THE CABLE for Foundation 
HOOK. ~ Upd~a~te~d~~~~~~~~ 

Approved L l..-(0-~ DRAWING NO. 

,..&.E.~ S-521 48 
General Mono er • • 

28 



CURB FACE, inches 
(mm) 

X, inches 
(mm) 

Y, inches 
(mm) 

6"  (150) or less 3’-0" (900) 4’-0" (1200) 

7"  (175) 3’-6" (1050) 4’-9" (1425) 

8"  (200) 4’-0" (1200) 5’-8" (1700) 

9"  (225) 4’-6" (1350) 6’-6" (1950) 

10"  (250) 5’-0" (1500) 7’-3" (2175) 

11" (275) 5’-6" (1650) 8’-0" (2400) 

12"  (300) or more 6’-0" (1800) 1 8’-9" (2625) 

V\/fl1 	A 

A 
row- 

4’ (1200 mm) 
MIN 

Y 

GRADE I BREAKS 

4’ (1200 mm) 
MIN 

Y 

!3  
GRADE BREAKS I 

STR?R 	 I 

cI 
WI 

cI 
01 

’1 
W ...LXr 

4’ (1200 mm) 
MIN 	y 

2% 
(25 mm) CF 

SECTION A-A 

X4. 	w 
Low- 

NOTES: 

TYPE B 	1. RESIDENTIAL DRIVEWAYS SHALL BE 4" 
(100 mm) THICK FCC. 

2. COMMERCIAL DRIVEWAYS SHALL BE 6" 
(150 mm) THICK FCC. 

INTEGRAL CURB 	 3. WEAKENED PLANE JOINTS SHALL BE INSTALLED 

1 	 10’ (3.0 m) INTERVALS. 
4’ (1200 mm) 1 	

GRADE BREAk/R 4. CURB FOR TYPE C DRIVEWAY SHALL BE 
INTEGRAL AND MATCH ADJACENT 

A 	 AT BOTH SIDES OF A DRIVEWAY AND AT 

I 	R 	CONSTRUCTION. 

REFER TO LOCAL DEVELOPMENT REGULATIONS 
C- 	 FOR AMERICANS WITH DISABILITIES ACCESS 

REQUIREMENTS AND MAXIMUM PERMITTED 
c 	w 	 DRIVEWAY WIDTHS. 

TYPE C 

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION 

PROMULGA1ED BY THE I I 	STANDARD PLAN 

PUBUC WORKS STANDARDS INC. 
GREENBOOK COMMITTEE DRIVEWAY APPROACHES I 	110-2 1984 I 

I I REV. 1996. 2009 
I 	SHEET 1 OF 1 I 	USE NTH STANDARD SPECIFICATIONS FOR PUBLIC WORKS 7ONSTRUC11ON 



I- 

>( 
- 	 -D 

CL 
Llj 

CURB I -, 	-) AA 
Ld 

Ld  

 -
DRIVEWA Y-_..., 

EXP JT - 
BCRW 

ABBREVIATIONS: 

WPJ 	WEAKENED PLANE JOINT 	BCR BEGINNING OF CURB RETURN 
WPJ 	

- WPJ EXP JT EXPANSION JOINT 	ECR 	END OF CURB RETURN 

NOTES: 

WPJ 1. WEAKENED PLANE JOINTS SHALL BE USED FOR ALL JOINTS, 
EXCEPT THAT EXPANSION JOINTS SHALL BE PLACED AT THE 

WPJ BCR AND ECR IN CURB, GUTTER AND SIDEWALK, AND AROUND 

>J- TREE WELL UTILITY POLES LOCATED IN SIDEWALK AREAS. 

WPJ WPJ 2. WEAKENED PLANE JOINTS SHALL BE CONSTRUCTED AT REGULAR 
,-D.-UTILIT POLE INTERVALS NOT EXCEEDING 10’ (3000 mm) IN WALKS AND 

20’(6000 mm) IN GUTTERS. 	JOINTS IN CURB AND WALK 
EXP JT SHALL BE ALIGNED. 

WPJ 
3. CURB AND GUTTER SHALL BE CONSTRUCTED SEPARATELY FROM 

SIDEWALK. 

EXP JI 
- EXP JT I ECR 

\PROPERTY LINE 

3:1 	 Llj 

CURB m°  

iF 

Ld 

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION 

PROMULGATED BY THE I I STANDARD PLAN 
PUBLIC WORKS STANDARDS INC. 

GREENBOOI< COMMITTEE CURB AND SIDEWALK JOINTS I 	112-2 1984 I 
REV. 1996. 2009 I 

I 	SHEET 1 OF 1 I 	USE NTH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION 



I 
E E 
o 	 E 	 HINGE COVER AT 

	

24" 	z 	INLET 	N LET 	RECTANGULAR 	 TOP OF FRAME 
FRAME AND 

T 

	

(600 mm 	 TYPE 2 	YPE 1 	COVER PER  SPPWC 152 PIPE PER 

SEE NOTE 8
PLANS 

- 

E 	 24" E 
(600m 

0 

SECTION 	 A 
U) INLET TYPE 2 SEE 

I 	 NOTE8 I 	 I 
BAR 	 I 

I 	 3" 
I 	 I 	 6" 75 mm) MIN 5/8" 0 I 	 I 

I 	 I 	 (1 (16 mm) 	 50 mm) I 	

BL 	 I  JB 	SECTION 
mm -  

- 

DETAIL OF ANCHOR 	
- 	INLET TYPE 1 

3"  
CURB FACE 

_4- ANCH0R 	
mm) rCURB FACE 

FL   

POINT  M 	POINT N 	 - 	 - 	POINT P 	POINT Qj 

A 
PLAN 

10’_(3000_mm)  10’ (3000 mm) 

IC GRADE LINE AS  

TOP OF CURB 
SHOWN ON PROFILE TOP OF  CURB  

FL 

POINT P 	POINT Q 

-POINT M 	
POINT N 	

PROFILE

GALVANIZED STEEL 
ANGLE  

- SIDEWALK 
FINISH 

S, INCHES 
(mm) 

d BAR 
SPACING 

12" (300) 7’ (240) 
18" (450) 7’ (240) 
24" (600) 7’ (240) 
30’ (750) 7’ (240) 
36’ (900) 7" (240) 
42" (1050) 6" (210) 
48" (1200) 5" (180) 
54" (1350) 6-1/2" (225) 
60" (1500) 5’ (180) 
66" (1650) 4’ (180) 
72" (1800) 3-1/2" (120) 

FOR S = 30" (750 mm) AND LESS, USE 2 	’  

ANCHORS. OTHERWISE, USE 3 ANCHORS. 	mm) 	BATTER 3:12 	-SEE NOTE 8 

FOR S = 48" (1200 mm) AND I.ESS 	
(10 mm):: 	

, 8 
USE 2H/2X2X3/8 (64514.) 	 200 mm) 	I - 150 mm) 

UTTER TO 
GALVANIZED STEEL ANGLE. 	 0 

MATCH SECTION A � A 
OTHERWISE, B = 4’ (100 mm).USE 3-1/2’x3’xl/2" EXISTING 
(890602.7) GALVANIZED STEEL ANGLE. 	 I 

E 	S 	 6" 	O 
J BARS ARE 13 (# 10M). 	 I 	-mm). 	 (15Im Pklo 

"-JBARS 

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION 
I STANDARD PLAN 

PROMULGATED BY THE 
PUBUC WORKS STANDARDS INC. 

GREENBOOK COMMITTEE 
I PARKWAY DRAIN  151-2 1993 I 
I REV. 1998, 2009 

SHEET 1 OF 	2 I 	USE WiTH STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION 



NOTES 

1. FLOOR OF BOX SHALL BE TROWELED SMOOTH. 

2. IF THE TOE OF SLOPE IS ALLOWED WITHIN THE R/W, INLET TYPE 1 
BEGINS AT THE TOE RATHER THAN AT THE R/W LINE. 

3. FOR OPEN DITCH (TYPE 2), THE 24" (600 mm) EXTENSION BEYOND 
THE R/W LINE IS NOT REQUIRED WHEN BACK OF WALK IS 24" (600 mm) 
OR MORE FROM THE R/W LINE; HOWEVER, THE PIPE SHALL EXTEND 
TO THE R/W LINE IN ANY EVENT. 

4. TOP OF INLET STRUCTURE (TYPE 1 & 2) SHALL BE FLUSH WITH ADJACENT 
SURFACE WHERE PRACTICAL. 

5. A HEADED STEEL STUD 5/8" x 6-3/8" WITH A 1" HEAD 
(16 x 160 mm, 25 mm HEAD) ATTACHED BY A FULL PENETRATION BUTT 
WELD MAY BE USED AS AN ALTERNATE ANCHOR. 

6. NORMAL CURB FACE AT POINT M AND Q. CURB FACE IS B + 5" (125 mm) 
AT POINT N AND P. 

7, THE 3" (75 mm) LEG OF THE 5/8" (16 mm) DIA ANCHORS SHALL 
BE PARALLEL TO THE TOP OF SIDEWALK, 

8. SLOPE = 2.0%. 

I 	STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION I 	STANDARD PLAN i 
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NOTES: 

1. WHERE THE BASIN IS TO BE CONSTRUCTED WITHIN THE LIMITS OF EXISTING OR PROPOSED 
SIDEWALK OR IS CONTIGUOUS TO SUCH SIDEWALK, THE TOP SLAB OF THE BASIN MAY BE 
POURED EITHER MONOLITHIC WITH THE SIDEWALK OR SEPARATELY, USING THE SAME CLASS 
OF CONCRETE AS IN THE BASIN. WHEN POURED MONOLITHICALLY, THE SIDEWALK SHALL BE 
PROVIDED WITH A WEAKENED PLANE OR A 1" (25 mm) DEEP SAWCUT CONTINUOUSLY AROUND 
THE EXTERNAL PERIMETER OF THE CATCH BASIN WALLS, INCLUDING ACROSS THE FULL WIDTH 
OF THE SIDEWALK. SURFACE OF ALL EXPOSED CONCRETE SHALL CONFORM IN SLOPE, GRADE, 
COLOR, FINISH, AND SCORING TO EXISTING OR PROPOSED CURB AND WALK ADJACENT TO THE 
BASIN. 

2. ALL CURVED CONCRETE SURFACES SHALL BE FORMED BY CURVED FORMS, AND SHALL NOT BE 
SHAPED BY PLASTERING. 

3. FLOOR OF BASIN SHALL BE GIVEN A STEEL TROWEL FINISH AND SHALL HAVE A LONGITUDINAL 
AND LATERAL SLOPE OF 1:12 MINIMUM AND 1:3 MAXIMUM, EXCEPT WHERE THE GUTTER GRADE 
EXCEEDS 8%, IN WHICH CASE THE LONGITUDINAL SLOPE OF THE FLOOR SHALL BE 
THE SAME AS THE GUTTER GRADE. SLOPE FLOOR FROM ALL DIRECTIONS TO THE OUTLET. 

4. DIMENSIONS: 

B = 3’-2" (970 mm) 
V = THE DIFFERENCE IN ELEVATION BETWEEN THE TOP OF THE CURB AND THE INVERT OF 

THE CATCH BASIN AT THE OUTLET = 4.5’ (1.35 m). 

Vu=  THE DIFFERENCE IN ELEVATION BETWEEN THE TOP OF THE CURB AND THE INVERT AT 
 THE UPSTREAM END OF THE BASIN, AND SHALL BE DETERMINED BY THE REQUIREMENTS 

OF NOTE 3, BUT SHALL NOT BE LESS THAN CURB FACE PLUS 12" (300 mm). 

V1  = THE DIFFERENCE IN ELEVATION BETWEEN THE TOP OF THE CURB AND THE INVERT OF 
THE INLET, NOTED ON THE PLANS. 

H = NOTED ON THE PLANS. 

W = NOTED ON THE PLANS. 

A = THE ANGLE, IN DEGREES, INTERCEPTED BY THE CENTERLINE OF THE CONNECTOR PIPE 
AND THE CATCH BASIN WALL TO WHICH THE CONNECTOR PIPE IS ATTACHED. 

5. PLACE CONNECTOR PIPES AS INDICATED ON THE PLANS. UNLESS OTHERWISE SPECIFIED, 
THE CONNECTOR PIPE SHALL BE LOCATED AT THE DOWNSTREAM END OF THE BASIN. 
WHERE THE CONNECTOR PIPE IS SHOWN AT A CORNER, THE CENTERLINE OF THE PIPE SHALL 
INTERSECT THE INSIDE CORNER OF THE BASIN. THE PIPE MAY BE CUT AND TRIMMED AT A 
SKEW NECESSARY TO INSURE MINIMUM 3" (80 mm) PIPE EMBEDMENT, ALL AROUND, WITHIN 
THE CATCH BASIN WALL, AND 3" (75 mm) RADIUS OF ROUNDING OF STRUCTURE CONCRETE, 
ALL AROUND, ADJACENT TO PIPE ENDS. A MONOLITHIC CATCH BASIN CONNECTION SHALL BE 
USED TO JOIN THE CONNECTOR PIPE TO THE CATCH BASIN WHENEVER ANGLE "A" IS LESS THAN 
70’ OR GREATER THAN 110’, OR WHENEVER THE CONNECTOR PIPE IS LOCATED 
IN A CORNER. THE OPTIONAL USE OF A MONOLITHIC CATCH BASIN CONNECTION IN ANY CASE 
IS PERMITTED. MONOLITHIC CATCH BASIN CONNECTIONS MAY BE CONSTRUCTED TO AVOID 
CUTTING STANDARD LENGTHS OF PIPE. 

6. STEPS SHALL BE LOCATED AS SHOWN. IF THE CONNECTOR PIPE INTERFERES WITH THE STEPS, 
THEY SHALL BE LOCATED AT THE CENTERLINE OF THE DOWNSTREAM END WALL. STEPS SHALL 
BE SPACED 12" (300 mm) APART. THE TOP STEP SHALL BE 7" (175 mm) BELOW THE TOP OF THE 
MANHOLE AND PROJECT 2-1/2" (65 mm). ALL OTHER STEPS SHALL PROJECT 5" (130 mm). 

7. DOWELS ARE REQUIRED AT EACH CORNER AND AT 7’ (2 m) ON CENTER (MAXIMUM) ALONG THE 
BACK WALL. 

8. THE FOLLOWING SPPWC ARE INCORPORATED HEREIN: 
308 MONOLITHIC CATCH BASIN CONNECTION 
309 CATCH BASIN REINFORCEMENT 
310 CATCH BASIN FACE PLATE ASSEMBLY AND PROTECTION BAR 
312 CATCH BASIN MANHOLE FRAME AND COVER 
635 STEEL STEP 
636 POLYPROPYLENE PLASTIC STEP 

I STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION i 	STANDARD PLAN 
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STRUCTURAL DATA 

B t 
C 

BARS 
ME 
BARS B t 

C 
BARS 

ME 
BARS 

12" (300 mm) 4" (115 mm) 

’ 
E 

' 

" 

’ 

42" (1050 mm) 7 1/2" (190 mm) 

-’ 

E 

' 

" 

15" (375 mm) 4-1/4" (115 mm) 45" (1125 mm) 7 3/4" (190 mm) 

18" (450 mm) 4-1/2" (115 mm) 48" (1200 mm) 8" (215 mm) 

21" (525 mm) 5" (140 mm) 51" (1275 mm) 8 1/2" (215 mm) 

24" (600 mm) 5 1/4 	(140 mm) 54 	(1350 mm) 9 	(240 mm) 

27" (675 mr) 5 1/2" (140 mm) 57" (1425 mm) 9 1/4" (240 mm) 

30" (750 mm) 6" (165 mm) 60" (1500 mm) 9 1/2" (240 mm) 

33" (825 mm) 6 1/4" (165 mm) 63" (1575 mm) 10" (260 mm) 

36" (900 mm) 6 1/2" (165 mm) 66" (1650 mm) 10 1/4" (260 mm) 

39" (975 mm) 7" (190 mm) 69" (1725 mm) 10 3/4" (280 mm) 

72" (1800 mm) 1  11" (280 mm)  

FOR B GREATER THAN 72" (1800 mm) SEE PLANS 

NOTES 

1. REINFORCING STEEL SHALL BE 1-1/2" (40 mm) CLEAR FROM FACE OF 
CONCRETE UNLESS OTHERWISE SHOWN. 

2. REINFORCING STEEL FOR INSIDE FACE OF CATCH BASIN SHALL BE CUT 
AT CENTER OF OPENING AND BENT INTO WALLS OF MONOLITHIC CATCH 
BASIN CONNECTION. REINFORCING STEEL FOR OUTSIDE FACE OF CATCH 
BASIN SHALL BE CUT 2" (50 mm) CLEAR OF OPENING. 

3. CONNECTION SHALL BE PLACED MONOLITHIC WITH CATCH BASIN. THE 
ROUNDED EDGE OF OUTLET SHALL BE CONSTRUCTED BY PLACING CONCRETE 
WITH THE SAME CLASS OF CONCRETE AS THE CATCH BASIN AGAINST A 
CURVED FORM WITH A RADIUS OF 3" (75 mm). 

4. CONNECTIONS SHALL BE CONSTRUCTED WHEN: 

(A) PIPES INLET OR OUTLET THROUGH CORNER OF CATCH BASIN 

(B) ANGLE A FOR PIPES THROUGH 30" (750 mm) IN DIAMETER 
IS LESS THAN 70 OR GREATER THAN 110. 

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN 

308-2  MONOLITHIC CATCH BASIN CONNECTION 
SHEET 2 OF 2 
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NOTES: 

1. ALL EXPOSED EDGES SHALL BE ROUNDED TO A 1/2" (15 mm) RADIUS. 

2. THE CURB FACE AT POINTS A AND D SHALL BE THE NORMAL CURB FACE OF THE ADJACENT CURB. 
AT POINTS B AND C, THE CURB FACE SHALL BE THE NORMAL CURB FACE OF THE ADJACENT CURB 
PLUS H. (SEE APPLICABLE CATCH BASIN STANDARD PLAN.) 

3. IN EXISTING STREETS WHERE NO PAVEMENT RECONSTRUCTION IS SPECIFIED ON THE PLANS, 
THE ELEVATION OF THE OUTER EDGE OF THE LOCAL DEPRESSION SHALL MEET THE FINISHED 
STREET SURFACE. 

4. IN NEW STREETS OR IN EXISTING STREETS WHERE PAVEMENT RECONSTRUCTION IS SPECIFIED ON THE 
PLANS: 

THE ELEVATIONS OF POINTS F AND G SHALL BE SET Hi HIGHER THAN THE GUTTER FLOW LINE 
ELEVATIONS AT POINTS A AND D, RESPECTIVELY. 

THE ELEVATIONS OF POINTS P AND R SHALL BE SET H2 HIGHER THAN THE GUTTER FLOW LINE 
ELEVATIONS AT POINTS B AND C, RESPECTIVELY. 

THE ELEVATION OF POINT S SHALL BE SET H2 HIGHER THAN THE ELEVATION AT THE NEAREST GUTTER 
FLOW LINE. 

WHERE THERE IS NO GUTTER ADJACENT TO THE LOCAL DEPRESSION, THE ELEVATION OF POINT E 
SHALL BE SET H3 HIGHER THAN THE ELEVATION AT THE NEAREST TOE OF CURB. 

5. DIMENSIONS: 

H, Hi, H2 AND H3 SHALL BE AS NOTED ON THE PLANS. 

G = 24" (600 mm) 

K = 5’-0" (1500 mm) 

L = 6’-0" (1800 mm) 

M = 4’-0" (1200 mm) 

N = 5’-0" (1500 mm) 

WD = CATCH BASIN W FOR SINGLE CATCH BASIN OR DISTANCE BETWEEN EXTREME END WALLS FOR 
MULTIPLE CATCH BASINS. 

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN 
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NOTES 

1. MODIFICATIONS ARE TO BE USED AS REQUIRED BY THE 
PLANS. ANY ADDITIONAL CHANGES ARE SUBJECT TO THE 
APPROVAL OF THE ENGINEER. 

2. DETAILS NOT SHOWN SHALL BE PER THE APPLICABLE CATCH BASIN 
STANDARD PLANS. 

3. REFER TO THE PLANS FOR DETAILS OF THE UTILITY 
AND CULVERT. 

4. INTERFERING PORTIONS OF EXISTING CULVERTS SHALL BE REMOVED 
ON A LINE NORMAL TO THE CULVERT CENTER LINE AND A PORTION 
OF THE CULVERT, RECONSTRUCTED IF REQUIRED. SAWCUTTING 
SHALL BE USED TO PROVIDE A NEAT JOINT ON THE EXPOSED 
SURFACE AND TRANSVERSE STEEL SHALL BE RETAINED. 

5. PLACE STEPS IN END WALL OF CATCH BASIN UNLESS OTHERWISE 
SHOWN. 

6. WHEN REINFORCEMENT IS REQUIRED BY SPPWC 309, IT 
SHALL BE PLACED TO THE CONFIGURATION OF THE MODIFIED BASIN. 
IF ANGLE A EXCEEDS 45 THE SLOPING PORTION OF THE INVERT 
SHALL BE REINFORCED AS THE REAR WALL. LENGTH OF BARS SHALL 
BE INCREASED AS NECESSARY. 

7. ELECTRICALLY WELDED STUDS 1/2" x 8" (15 mm x 200 mm), NELSON H4F 
OR EQUAL MAY BE USED IN LIEU OF THE DEFORMED BAR ANCHORS. 
IF THE TOP SLABS OF THE CATCH BASIN AND THE CULVERT ARE 
NOT IN THE SAME PLANE THE ANCHORS ON THE CULVERT SIDE 
SHALL BE OMITTED. 

8. THE FOLLOWING SPPWC ARE INCORPORATED HEREIN: 

300 CURB OPENING CATCH BASIN 
308 MONOLITHIC CATCH BASIN CONNECTION 
309 CATCH BASIN REINFORCEMENT 
310 CATCH BASIN FACE PLATE ASSEMBLY 

AND PROTECTION BAR 
312 CATCH BASIN MANHOLE FRAME AND COVER 
635 STEEL STEP 
636 POLYPROPYLENE PLASTIC STEP 

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN 

314-3 MODIFICA11ONS FOR SIDE 
OPENING CATCH-BASIN SHEET 2 OF 2 
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21 525 5 130 
24 600 51/4 140 
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E 
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, 
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ir 
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NOTES 

1. THE HORIZONTAL ANGLE OF CONVERGENCE OR DIVERGENCE, e, SHALL 
NOT EXCEED 5 45’. 

2. VALUES FOR A, B, C, Di AND 02 ARE SHOWN ON THE PLANS. 
ELEVATION R AND ELEVATION S ARE SHOWN WHEN REQUIRED 
BY NOTE 10. 

3. FLOOR OF STRUCTURE SHALL BE STEEL TROWELED TO SPRING LINE. 

4. REINFORCEMENT STEEL SHALL CONFORM TO ASTM A 615 (A 615 M), 
GRADE 300 (40), AND SHALL TERMINATE 11/2" (40 mm) CLEAR OF 
CONCRETE SURFACES UNLESS OTHERWISE SHOWN. LONGITUDINAL 
BARS SHALL BE #3  OR  #4  ' 18" (# 10M ' 450 mm) OC OR LESS. 

5. ELEVATION S APPLIES AT INSIDE WALL OF STRUCTURE. 

6. TRANSITION STRUCTURE SHALL BE POURED IN ONE CONTINUOUS 
OPERATION, EXCEPT THAT THE CONTRACTOR SHALL HAVE THE 
OPTION OF PLACING AT THE SPRING LINE A CONSTRUCTION JOINT 
LONGITUDINAL KEYWAY. 

7. THE LENGTH OF THE STRUCTURE MAY BE INCREASED AT THE OPTION 
OF THE CONTRACTOR TO MEET RCP ENDS, USING 0 BARS, 
LONGITUDINAL AND BOTTOM REINFORCEMENT IN EXTENDED PORTION 
OF SAME DIAMETER AND SPACING AS SPECIFIED IN THE TABLE, BUT 
ANY CHANGE IN THE LOCATION OF SPUR MUST BE APPROVED BY THE 
ENGINEER. 

8. EMBEDMENT P SHALL BE AS SPECIFIED N THE TABLE, UNLESS 
OTHERWISE SHOWN ON THE PLANS. 

9. WHEN THERE IS NO SPUR REQUIRED, A & B BARS SHALL BE OMITTED. 

10. WHEN ELEVATION R AND ELEVATION S ARE NOT SHOWN ON PLANS, 
INLET PIPE SHALL ENTER MAIN LINE RADIALLY. WHEN INLET PIPE 
ENTERS MAIN LINE OTHER THAN RADIALLY, ELEVATION S SHALL BE 
SHOWN ON PLANS, AND INLET PIPE SHALL BE LAID ON A STRAIGHT 
GRADE FROM ELEVATION S TO CATCH BASIN OR GRADE BREAK 
IN INLET LINE. ELEVATION R SHALL BE SHOWN ON THE PLANS ONLY 
WHEN STUB IS TO-BE PROVIDED IN MAIN LINE FOR FUTURE 
CONSTRUCTION OF INLET PIPE. 

11. THE MAXIMUM COVER ABOVE THIS STRUCTURE SHALL BE 25’ (7.5 m). 
IF THE COVER EXCEEDS 25’ (7.5 m’) A SPECIAL STRUCTURE SHALL BE 
DESIGNED FOR THE COVER AND DETAILED ON THE PLANS. 
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SECTION A-A 
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SEE SHEETS 3 AND 7 FOR NOTES PERTAINING TO THIS SHEET. 
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NOTES FOR TYPE 1 TREE WELL 

THE COVER SHALL BE MADE OF PERMEABLE CONCRETE WITH A MINIMUM COMPRESSIVE 
STRENGTH OF 1200 PSI (8.5 MPa) AND SHALL BE CAST�IN PLACE OR PRECAST "AGRIPERM" 
OR EQUIVALENT. CAST�IN�PLACE CONCRETE SHALL CONSIST OF ONE PART CEMENT TO 
FOUR PARTS 3/8" (10 mm) GRAVEL AND APPROXIMATE 4 GALLONS (15 LITERS) 
OF WATER PER 94 LB. (42.5 kg) OF CEMENT. THE GRAVEL SHALL BE CLEAN WITH FINES 
REMOVED. THE CONCRETE MIXTURE SHALL BE DEPOSITED AS NEAR AS POSSIBLE TO ITS 
FINAL LOCATION. THE EXCESS CONCRETE SHALL BE RODDED OFF IN A SAWING  MOTION. A 
SURPLUS OF CONCRETE SHOULD BE MAINTAINED AGAINST THE FRONT SURFACE OF THE 
SCREED IN ORDER THAT LOW AREAS WILL BE FILLED AS THE SCREED PASSES OVER. 
RODDING SHALL BE HELD TO A MINIMUM. AFTER THE SURFACE IS FLAT NO OTHER 
FINISHING WILL BE REQUIRED. CURING COMPOUND TO WHICH WATERPROOFING MATERIALS 
HAVE BEEN ADDED WILL NOT BE PERMITTED. 

2. EXISTING SIDEWALKS SHALL BE CAREFULLY SAWCUT PREPARATORY TO INSTALLATION 
OF TREE WELL COVERS. SAWCUT OVER�RUNS SHALL BE CLEANED AND FILLED WITH EPDXY 
APPROVED BY THE ENGINEER AND FINISHED TO SIDEWALK GRADE. 

3. THE PIPE MAY BE CIP, ACP, VCP, ABS, PVC, GALV STL OR ASPHALT IMPREGNATED 
FIBER DUCT AND IT MAY BE BELL OR PLAIN END. 

4. AFTER ALL OTHER WORK PERTINENT TO PLANTING HAS BEEN COMPLETED, EACH TREE 
SHALL BE WATERED IMMEDIATELY WITH A MINIMUM OF 20 GALLONS (75 LITERS) OF WATER, 
AND REPEATED 2 TIMES IN THE NEXT 3 DAYS, AFTER THE TREE HAS BEEN WATERED AND 
THE SOIL IS SUFFICIENTLY DRY, THE SOIL SHALL BE GRADED AND TAMPED. THE 3" 
(75 mm) LAYER OF AGGREGATE SHALL BE PLACED AND GRADED TO ACCEPT THE TREE 
WELL COVER FIRMLY, WITHOUT ROCKING, AND FLUSH WITH THE TOP SURFACE OF THE 
SIDEWALK. 	THE PREMOLDED JOINT FILLER SHALL BE CAREFULLY PLACED TO INSURE A 
TIGHT FIT WITH THE TOP OF THE JOINT FILLER FLUSH WITH THE ADJACENT SIDEWALK. 

5. IF CAST�IN�PLACE, THERE SHALL BE A 3 MIL (0.075 mm) PLASTIC LINER BETWEEN 
WALK AND AGGREGATE 

NOTES FOR TYPE 2 TREE WELL 

1. EXISTING SIDEWALK SHALL BE CAREFULLY SAWCUT PREPARATORY TO LAYING OF 
CONCRETE BLOCKS OR BRICK. SAWCUT OVER�RUNS SHALL BE CLEANED AND FILLED 
WITH EPDXY APPROVED BY THE ENGINEER AND FINISHED TO SIDEWALK GRADE. 

2. THE PIPE MAY BE CIP, ACP, VCP, ABS, PVC, GALV STL OR ASPHALT IMPREGNATED 
FIBER DUCT, AND IT MAY BE BELL OR PLAIN END. 

3. NAILS SHALL BE GALVANIZED STEEL BOX. 

4. AFTER ALL OTHER WORK PERTINENT TO PLANTING HAS BEEN COMPLETED, EACH TREE 
SHALL BE WATERED IMMEDIATELY WITH A MINIMUM OF 20 GALLONS (75 LITERS ) OF WATER 
AND REPEATED 2 TIMES IN THE NEXT 3 DAYS. AFTER THE WATER HAS SETTLED AND THE 
SOIL IS SUFFICIENTLY DRY, THE SOIL SHALL BE GRADED AND TAMPED. A 3" (75 mm) 
LAYER OF AGGREGATE SHALL BE PLACED AND GRADED TO ACCEPT BRICKS FLUSH WITH 
THE TOP SURFACE OF THE SIDEWALK. THE PREMOLDED JOINT FILLER AND HEADERS 
SHALL BE CAREFULLY PLACED TO INSURE A TIGHT FIT WITH THE TOP OF THE JOINT 
FILLER FLUSH WITH THE ADJACENT SIDEWALK. 

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION 
STANDARD PLAN 

519-3 
TREE WELL 

SHEET 3 OF 7 



JOINTS LANE JOINTS 

1 COVER REQUIRED 
	

2 COVERS REQUIRED 

CASE 1: 3’ x 18" (900 mm x 450 mm) TREE WELL 
	

CASE 3: 3’ x 3’ (900 mm x 900 mm) TREE WELL 
CASE 2: 4’ x 24" (1200 mm x 600 mm) TREE WELL 

	
CASE 4: 4’ x 4’ (1200 mm x 1200 mm) TREE WELL 

TREE WELLS 

CASE A B C D E R 
3’-O" 18 2’-ll" 17 1/2" 5’-0" 9" 

(900 mm) (450 mm) (975 mm) (450 mm) (1500 mm) MIN (225 mm) 
4’-0" (24") 3’-11" 23 1/2" 5’-6" 15 2 (1200 mm) (600 mm) (1175 mm) (600 mm) (1650 mm) MIN (375 mm) 
3’-0" 3’-0" 2’-11" 17 1/2" 6’-6" 9" 

(900 mm) 1 (900 mm) 1  (975 mm) (450 mm) (1950 mm) MIN (225 mm) r4  4’-O" 4’-O" 3’-11" 23 1/2" 7’-6" 15" 
(1200 mm) (1200 mm) (1175 mm) (600 mm) (2250 mm) MIN (375 mm) 

POROUS TREE WELL COVER(SEE NOTE 2) 

NOTES FOR TYPE 3 TREE WELL 

1. SEE SHEET 7 FOR NOTES PERTAINING TO THE SHEET. 

2. PERMEABLE (POROUS) CONCRETE TREE WELL COVER: 
THE COVER SHALL BE MADE OF PERMEABLE CONCRETE WITH A 
MINIMUM COMPRESSIVE STRENGTH OF 1200 PSI (8.5 MPa) AND SHALL BE 
PRECAST & REINFORCED WITH 2 1/4" X 2 1/4" (60 mm x 60 mm) 16 GAUGE 
WIRE MESH. CONCRETE SHALL CONSIST OF ONE PART CEMENT TO 
FOUR PARTS 3/8" (10 mm) GRAVEL AND APPROXIMATELY FOUR GALLONS 
(15 LITERS) OF WATER PER SACK OF CEMENT. THE GRAVEL SHALL BE 
CLEAN WITH FINES REMOVED. CURING COMPOUND TO WHICH WATER-
PROOFING MATERIALS HAVE BEEN ADDED WILL NOT BE PERMITTED. 

TYPE 3 

STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION STANDARD PLAN 

519-3 TREE WELL 
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GRATING FLUSH 
WITH SIDEWALK--7 

CURB 	
/ 

E_ 

(1525 mm) 

SECTION B�B 
1" (25 mm) DEEP 
SAWCUT IN 
EXISTING SIDEWALK 

(40 mm 

#4 (#13M) 
AR (TYP)- 

4,,  
(100 mm 

NOTES FOR TYPE 4 TREE WELL 

25 mm) 
L L_3" (75 mm) 	I.. .1 
] LAYER OF 25 m 	6 1/2 

bI 1" OR NO. 3 	(165 mm) 
II AGGREGATE OR 
! 1" (25 mm) 

-i- CRUSHED ROCK 
4" (100 mm) PIPE FILLED 
WITH 1" OR NO. 325 mm) 
AGGREGATE OR 1 (25 mm) 
CRUSHED ROCK 

1. GRATE MATERIAL TO BE CAST IRON. 	
SECTION A�A 

2. GRATE PATTERN AS SPECIFIED ON PLANS OR IN SPECIFICATIONS. 

3. EXISTING SIDEWALK SHALL BE CAREFULLY SAWCUT PREPARATORY TO LAYING OF 
FRAME. SAWCUT OVER-RUNS SHALL BE CLEANED AND FILLED WITH EPDXY APPROVED 
BY THE ENGINEER AND FINISHED TO SIDEWALK GRADE. 

4. THE PIPE MAY BE CIP, ACP, VCP, ABS, PVC, GALV STL OR ASPHALT 
IMPREGNATED FIBER DUCT, AND IT MAY BE BELL OR PLAIN END. 

5. AFTER ALL OTHER WORK PERTINENT TO PLANTING HAS BEEN COMPLETED. EACH TREE 
SHALL BE WATERED IMMEDIATELY WITH A MINIMUM OF 75 LITERS (20 GALLONS) OF 
WATER AND REPEATED 2 TIMES IN THE NEXT 3 DAYS. AFTER THE WATER HAS 
SETTLED AND THE SOIL IS SUFFICIENTLY DRY, THE SOIL SHALL BE GRADED AND 
TAMPED AND 3" (75 mm) CONCRETE AGGREGATE SHALL BE PLACED AND GRADED. 

TYPE 4 
I 	 STANDARD PLANS FOR PUBLIC WORKS CONSTRUCTION 

STANDARD PLAN i 
5193 

TREE WELL I SHEET 5 OF 7 
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E 	 56 3/4 

	

E 	 (1445 mm) 

- 	 SECTION B�B 
(20 mm) SEE NOTE 1 

2" 

§t3/4)7 " 

(50 mm) 

3/4" x 1 1/2" x 1/8" x 2" 
(20 mm x 40 mm x3 mm x 50 mm) 
C�SPACERS 

54 3/4" 
(1390 mm) 1/4" x 2" 

(6 mm x 50 mm) 
FLAT BAR 

SECTION A�A 
SEE NOTE 1 

NOTES FOR TYPE 4 TREE WELL 

1. SECTION A AND B REQUIRED ONLY WHEN TREE GUARD IS REQUIRED. 
2. ALL METAL PARTS AND FRAME SHALL CONFORM TO THE SSPWC 

AND SHALL BE HOT DIP GALVANIZED AFTER FABRICATION. 
3. SEE SHEET 7 FOR NOTES PERTAINING TO THIS SHEET. 

TYPE 4 
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GENERAL NOTES FOR ALL FOUR TYPES OF TREE WELL 

1. 	TREE WELLS SHOULD BE SPACED APPROXIMATELY 50’ (15 m) APART, BUT 
NOT LESS THAN ONE PER IESIDENTIAL LOT. 

2. LOCATION OF TREE WELLS SUBJECT TO THE FOLLOWING MINIMUM CLEARANCES: 
A. 50’ (15 m) FROM BCR ON THE APPROACH TO AN INTERSECTION 

AND 15’ (4.5 m) FROM THE ECR ON THE EXIT SIDE. 
B. 20’ ~36 m) FROM LIGHT STANDARDS. 
C. 10’ 	m) FROM FIRE HYDRANTS AND DRIVEWAYS. 
D. 5’ (1.5 m) FROM HOUSE WALKS AND UTILITY METERS. 

3. COVERS SHALL BE COLORED BUFF USING AN ACCEPTABLE COLORING AGENT; 

4. TREE WELL SHALL BE BACKFILLED WITH CLEAN DIRT FLUSH WITH ADJACENT. 
WALK UNTIL TREE IS PLANTED. 

5. DO NOT USE CASE 1 OR CASE 2 TREE WELL WHERE THERE IS AN EXISTING 
FENCE OR WALL AT THE R/W LINE. 

6. TOP OF TREE WELL COVER SHALL BE FLUSH WITH ADJACENT SIDEWALK. 

7. LOCATION OF TREE SUBJECT TO CHANGE AT THE DIRECTION OF THE ENGINEER. 

/ 

STANDARD PLANS FOR PU BLIC WORKS CONSTRUCTION STANDARD PLAN 

519-3 TREE WELL 
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Ballast
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SECTION 2.5  PRODUCTION AND HANDLING

2.5.1  GENERAL (1988)

SECTION 2.6  LOADING (1988)

Table 1-2-2. Recommended Ballast Gradations

Size No.
(See Note 1)

Nominal Size 
Square 

Opening

Percent Passing

3 2 2 1 1 d No.4 No. 8

d

d



Materials, Tests and Construction Requirements
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1.2.3  QUALITY, SAMPLING AND TESTING (2004)

SECTION 1.3  OTHER CEMENTITIOUS MATERIALS

1.3.1  GENERAL (2004)

1.3.2  ACCEPTABILITY (2004)

Table 8-1-2. Blended Hydraulic Cements ASTM C595

Type Description

Portland Blast-Furnace Slag Cement

Portland-Pozzolan Cement

Pozzolan-Modified Portland Cement

Slag-Modified Portland Cement



Concrete Structures and Foundations
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8-1-10 AREMA Manual for Railway Engineering

1.3.3  SPECIFICATIONS (2004)1

1.3.3.1 ASTM C595 Standard Specification for Blended Hydraulic Cements; and ASTM C618 Standard 
Specification for Fly Ash and Raw or Calcined Natural Pozzolan for Use as a Mineral Admixture in Portland 
Cement Concrete, and the following:

1.3.3.2 Ground Granulated Blast-Furnace Slag - ASTM C989 Standard Specification for Ground Granulated 
Iron Blast-Furnace Slag for Use in Concrete and Mortars.

1.3.4  MATERIALS NOT INCLUDED IN THIS RECOMMENDED PRACTICE (2004)

1.3.5  DOCUMENTATION (2004)
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SECTION 1.4  AGGREGATES

1.4.1  GENERAL (2004)

1.4.1.1 Specifications

1.4.1.2 Sampling and Testing

Table 8-1-3. Sampling and Testing Methods in Addition to those of ASTM C33

Type ASTM
Designation



Ties
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NOTE:

4.3.2.12 Tolerances for Placing Reinforcement

4.3.2.13 Surface Finish

SECTION 4.4  FLEXURAL STRENGTH OF PRESTRESSED MONOBLOCK TIES

4.4.1 FLEXURAL PERFORMANCE REQUIREMENTS FOR PRESTRESSED MONOBLOCK 
DESIGNS (1993)

4.4.1.1 Bending Moments

4.4.1.2 Factored Design Flexural Values



Concrete Ties
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4.4.2  DESIGN CONSIDERATIONS (1988)

Table 30-4-1. Bending Moment Calculations

Tie Length Rail Seat 
Negative

Center 
Negative

Center 
Positive



Ties
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Figure 30-4-3. Unfactored Bending Moment at Centerline of Rail Seat



Concrete Ties
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Figure 30-4-4. Tonnage and Speed Factors



Ties
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4.4.3 TEST REQUIREMENTS FOR APPROVING THE DESIGN OF A MONOBLOCK TIE 
(1988)

4.5.1  FLEXURAL PERFORMANCE REQUIREMENTS FOR TWO-BLOCK DESIGNS (1988)

4.5.1.1 Allowable Cracking

Table 30-4-2. Negative Bending Moments

Tie Block Length Rail Seat Negative

SECTION 4.5  FLEXURAL STRENGTH OF TWO-BLOCK TIES



Concrete Ties
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4.5.2 TEST REQUIREMENTS FOR APPROVING THE DESIGN OF A TWO-BLOCK TIE 
(1993)

SECTION 4.6  LONGITUDINAL RAIL RESTRAINT

4.6.1  REQUIREMENTS (1993)

SECTION 4.7  LATERAL RAIL RESTRAINT

4.7.1  RAIL FASTENING REQUIREMENTS (1990)

Table 30-4-3. Allowable Crack Widths

Number of Cracks (Note 1) Maximum Width – Inch (mm) Average Width – Inch (mm)
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Figure 30-4-5. Bending Moment – Reinforced Two-Block Ties



Concrete Ties
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Figure 30-4-6. Bending Moment – Prestressed Two-Block Ties



Concrete Ties
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SECTION 4.8  ELECTRICAL PROPERTIES

4.8.1  REQUIREMENTS (1990)

SECTION 4.9  TESTING OF MONOBLOCK TIES

4.9.1  DESIGN TEST OF MONOBLOCK TIES (2010)

4.9.1.1 Sequence of Design Tests (Tie “1”)



Concrete Ties
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4.9.1.2 Sequence of Design Tests (Tie “2”)

4.9.1.3 Sequence of Design Tests (Tie Block)

4.9.1.4 Rail Seat Vertical Load Test



Concrete Ties
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4.9.1.5 Rail Seat Repeated-Load Test

4.9.1.6 Center Negative Bending Moment Test

4.9.1.7 Center Positive Bending Moment Test

Figure 30-4-7. Rail Seat Negative Moment Test



Concrete Ties
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4.9.1.8 Bond Development, Tendon Anchorage, and Ultimate Load Test

4.9.1.9 Fastening Insert Test

Figure 30-4-8. Rail Seat Positive Moment Test



Concrete Ties

© 2010, American Railway Engineering and Maintenance-of-Way Association

30-4-32 AREMA Manual for Railway Engineering

NOTE:

4.9.1.10 Fastener Uplift Test (See Part 2, Evaluative Tests for Tie Systems, 2.6.1, Test 5A: Fastener Uplift 
(2006))

4.9.1.11 Fastening Repeated-Load Test

Figure 30-4-9. Tie Center Negative Moment Test



Concrete Ties
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Figure 30-4-10. Tie Center Positive Moment Test

Figure 30-4-11. Insert Pullout Test
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Figure 30-4-12. Fastening Repeated Load Test



Concrete Ties
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4.9.1.12 Fastener Longitudinal Restraint Test

4.9.1.13 Fastener Lateral Load Restraint Test

4.9.1.14 Fastener Electrical Impedance Test

4.9.1.15 Tie Pad Test

4.9.1.16 Tie Pad Attenuation Test

4.9.1.17 Wear/Abrasion Test

4.9.1.18 Single Tie Lateral Push Test



Concrete Ties
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4.9.2  PRODUCTION QUALITY CONTROL OF MONOBLOCK TIES (1993)

4.9.2.1 Daily Production Quality-Control Tests

4.9.2.2 Additional Quality-Control Tests

4.9.2.3 Failure to Pass Production Quality-Control Tests

4.9.2.4 Disposition of Test Ties

4.9.2.5 Bond Development or Tendon Anchorage Quality-Control Test

4.9.2.6 Location for Inspection and Quality-Control Testing
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3.1.6 SPECIFICATIONS FOR DEVICES TO CONTROL THE SPLITTING OF WOOD TIES1 
(2005)

3.1.6.1 Anti-Splitting Devices

3.1.6.2 Materials

3.1.6.2.1 Dowels

3.1.6.2.2 Irons

3.1.6.2.3 Nail Plates

3/4



Solid Sawn Timber Ties
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3.1.6.3 Inspection

3.1.6.4 Delivery

3.1.7  APPLICATION OF ANTI-SPLITTING DEVICES1 (2005)

3.1.7.1 General

3.1.7.2 Nail Plates

3.1.7.3 Irons

SECTION 3.2  TIMBER SWITCH TIES2

3.2.1  SPECIFICATIONS FOR TIMBER SWITCH TIES (2005)

NOTE:



Solid Sawn Timber Ties

© 2010, American Railway Engineering and Maintenance-of-Way Association

AREMA Manual for Railway Engineering 30-3-19

3.4.1.5 Insulation

3.4.1.6 Causes of Failure

SECTION 3.5  THE HANDLING OF TIES FROM THE TREE INTO THE TRACK1

3.5.1  SEASONAL MANUFACTURE (1975)
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3.5.2  LOG STORAGE (1975)

3.5.3  SPECIFICATIONS (1975)

3.5.4  INSPECTION (2005)

3.5.5  TRANSPORTATION TO THE TREATING PLANTS (2005)

3.5.6  SEASONING (2005)

3.5.6.1 Methods

3.5.6.2 Air Seasoning
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3.5.6.2.1 Species Groups for Seasoning and Treating

3.5.7  CONTROL OF SPLITTING IN AIR SEASONING (1985)

Table 30-3-1. Species Groups for Seasoning and Treating

Group Ta Group Tb Group Tc Group Td
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Figure 30-3-4. Ties Stacked 20 Layers High, German Style, for Seasoning
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Figure 30-3-5. End View of Stacks of Ties being Air-seasoned

Figure 30-3-6. Stickened Air-Dried Ties with Two Space Stickers Per Layer
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3.5.8  MACHINING (1985)

Figure 30-3-7. Broad View of a Clean, Well Drained Air-dry Yard Seasoning Ties

3.5.9  PRESERVATION (1985)

3.5.10  CARE AFTER PRESERVATIVE TREATMENT (1975)
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3.5.11  DISTRIBUTION (2005)

3.5.12  CARE DURING AND AFTER INSTALLATION (2005)
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3.5.13  RENEWALS (1975)

3.5.14  SALVAGE (1985)
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SECTION 4.11  RECOMMENDED PRACTICES FOR SHIPPING, HANDLING, APPLICATION 
AND USE

4.11.1  SHIPPING (1989)

4.11.1.1 Protection of Threaded Inserts

4.11.2  HANDLING (1989)

4.11.3  PLACEMENT AND INITIAL ROADBED SUPPORT (1988)

4.11.4  PLACEMENT OF RAIL AND FASTENINGS IN NEW CONSTRUCTION (2005)

4.11.4.1 Tie Pads

4.11.4.2 Rail

4.11.4.3 Joints
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4.11.4.4 Fastenings

4.11.4.5 Corrosion Protection

4.11.4.6 Insulators

4.11.4.7 Disposing of Concrete Ties

4.11.5  TAMPING (1993)

4.11.6  TRACK GEOMETRY (1993)

4.11.7  SERVICEABILITY (2006)
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4.11.7.1 Center Binding Cracks

4.11.7.2 Damaged Ends (Missing Concrete)

SECTION 4.12  BALLAST

4.12.1  SCOPE (1996)

SECTION 4.13  TIES FOR TURNOUTS

4.13.2  LAYOUT (1993)

4.13.2.1 Tie Orientation

4.13.1  GENERAL (1993)
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SECTION 6.1  Specification for Track Tools1 (1997)

6.1.1.1 Workmanship

6.1.1.2 Finish

6.1.1.2.1 Percussion Tools

6.1.1.2.2 Non-Percussion tools

6.1.1.3 Marking

Table 5-6-1. Chemical Compositions

Carbon Manganese Phosphorous Sulfur

6.1.1  General
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6.1.1.4 Inspection

6.1.1.5 Shipment or Delivery

6.1.1.6 Warranty

6.1.2  Percussion Tools (2006)

6.1.2.1 Scope

6.1.2.1.1 Metal to Metal Contact Striking Tools
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6.1.2.1.2 Metal To Metal Contact Struck Tools

6.1.2.2 Manufacture

6.1.2.2.1 Process

6.1.2.2.2 Heat Treatment
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6.1.2.5 Microscopic Inclusion Evaluation

6.1.2.5.1 Test Specimens

6.1.2.5.2 Examination and Limits

6.1.2.6 Nondestructive Test Requirements

6.1.2.7 Design

6.1.2.7.1 Head Contour

Table 5-6-3. Specimen Limits

A B C D
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6.1.3  Non-Percussion Tools (Materials, Inspection And Physical Tests)

6.1.3.1 Clay Pick—Plan No. 1

6.1.3.2 Tamping Pick—Plan No. 2

6.1.3.3 Spike Maul—Plan No. 3

6.1.3.4 Track Wrenches—Plan No. 4

6.1.3.5 Lining Bar—Plan No. 5

6.1.3.6 Rail Tongs—Plan No. 6

6.1.3.7 Tie Tongs—Plan No. 7

6.1.3.8 Timber Tongs—Plan No. 8

6.1.3.9 Spike Puller—Plan No. 9

6.1.3.10 Rail Fork—Plan No. 10
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6.1.3.11 Claw Bar—Plan No. 11

6.1.3.16 Tie Plug Driver—Plan No. 16

6.1.3.17 Track Chisels—Plan No. 17

6.1.3.18 Round Track Punch—Plan No. 19

6.1.3.19 Track Gage—Plan No. 20

6.1.3.20 Track Gage with Wood Rod—Plan No. 20-A

6.1.3.21 Track Shovel—Plan No. 21

6.1.3.21.1 Scope and Design

6.1.3.12 Track Adz—Plan No. 12

6.1.3.13 Carpenter’s Adz—Plan No. 12A

6.1.3.14 Double Face Sledge—Plan No. 13

6.1.3.15 Tamping Bar—Plan Numbers 14–15
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6.1.3.21.2 Materials

6.1.3.21.3 Handles and Tops

6.1.3.21.4 Tests

6.1.3.22 Ballast Forks—Plan No. 22

6.1.3.22.1 Scope and Design

6.1.3.22.2 Material

6.1.3.22.3 Handles

6.1.3.23 Track Tool Handles—Plan Numbers 25-25A
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6.1.3.24 Scoop—Plan No. 26

6.1.3.24.1 Scope and Design

6.1.3.24.2 Materials

6.1.3.24.3 Handles and Tops

6.1.3.24.4 Tests

6.1.3.25 Aluminum Track Level And Gage—Plan No. 27

6.1.3.26 Spot Board—Plan No. 30

6.1.3.27 Rail Tongs for use with cranes—Plan No. 31

6.1.3.28 Track Spike Lifter—Plan No. 32
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6.1.3.29 Drive Spike Extractor Socket Wrench—Plan No. 33

6.1.3.30 Rail Thermometer—Plan No. 34

6.1.3.31 Nut Cutter—Plan No. 35

6.1.3.32 Hot Cutter (3 Pound)—Plan No. 36

6.1.3.33 Hot Cutter (5 Pound)—Plan No. 37

6.1.3.34 Drift Pin (Short)—Plan No. 38

6.1.3.35 Drift Pin (Long)—Plan No. 39

6.1.3.36 Spiking Tool—Plan No. 41

6.1.3.37 Switch Clip Wrench—Plan No. 43

SECTION 6.2  SPECIFICATIONS FOR ASH AND HICKORY HANDLES FOR
TRACK TOOLS1 (1962)

6.2.1  MATERIAL (1980)



Track

© 2010, American Railway Engineering and Maintenance-of-Way Association

5-6-14 AREMA Manual for Railway Engineering

6.2.2  PHYSICAL REQUIREMENTS (1980)

6.2.3  DESIGN (1980)

6.2.4  MANUFACTURE (1980)

6.2.5  INSPECTION (1980)
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6.2.6  TYPES OF BLEMISHES AND DEFECTS (1980)

6.2.7  DELIVERY (1980)
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6.2.8  GRADE CLASSIFICATION (1984)

Table 5-6-4. Grade Classifications

Grade 
Symbol Color

Maximum
Number

of Annual Rings 
per

Inch of Radius

Minimum 
Weight

per
Cu Ft Lb

Maximum
Slope

of Grain

Admissible
Blemishes

and Defects
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6.2.9  USE CLASSIFICATION (2010)

SECTION 6.3  RECOMMENDED LIMITS OF WEAR FOR TOOLS TO BE 
RECLAIMED1 (1962)

6.3.1  GENERAL (1962)

Table 5-6-5. Use Classifications

Handle Handle Grade
Symbol

Number of
Tool Plan
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SECTION 6.4  INSULATION FOR TRACK TOOLS STANDARD SPECIFICATIONS1 (1989)

6.4.1  GENERAL (1989)

6.4.1.1 Scope

6.4.1.2 Type

6.4.2  TECHNICAL REQUIREMENTS (1989)

6.4.2.1 Material

6.4.2.2 Properties
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Table 5-6-6. Self-Amalgamating Sealant Tape Required Properties

Properties Test Method Typical Values

Physical Properties

Electrical Properties

14

Thermal Properties

Chemical Properties

Table 5-6-7. Environmental Boots Required Properties

Properties Test Method Results

Physical Properties

Electrical Properties
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6.4.2.3 Sizes

Table 5-6-8. Heat Shrinkable Tubing and End Caps Required Properties 

Properties Test Method Results

Physical Properties

Chemical Properties

Electrical Properties

Table 5-6-9. Self-Amalgamating Sealant Tape Size Selection

Width
(Inches)

Length
(Feet)

Thickness
(Inches)
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Table 5-6-10. Environmental Boots Size Selection

Expanded Diameter
(Inches)

Recovered Diameter
(Inches)

Nominal Length
(Inches)

Recovered Wall Thickness
(Inches)

Table 5-6-11. Heat Shrinkable Tubing Size Selection

Expanded Diameter
(Inches)

Recovered Diameter
(Inches)

Recovered Wall Thickness
(Inches)

Table 5-6-12. End Caps with Sealant Size Selection

Nominal Length
(Inches)

Min Expanded ID
(Inches)

Max Rec ID
(Inches)

Nominal
Recovered Wall

(Inches)
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6.4.2.4 Tolerances

6.4.2.5 Manufacture

6.4.2.6 Drawings

6.4.3  INSPECTION AND SHIPMENT (1989)

6.4.3.1 Inspection

6.4.3.2 Testing and Acceptance

6.4.3.3 Packing

6.4.4  INSPECTION AND USE (1989)
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SECTION 6.5  PLANS FOR TRACK TOOLS1 (2010)

6.5.1  GENERAL (2010)

Table 5-6-13. Plans for Track Tools (2010) 

Plan 
Number Description Grade of Steel Hardness
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Table 5-6-13. Plans for Track Tools (2010) (Continued)

Plan 
Number Description Grade of Steel Hardness
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Figure 5-6-7. Plan 7-10 – AREMA Tie Tongs
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Figure 5-6-8. Plan 8-10 – AREMA Timber Tongs
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Figure 5-6-12. Plan 12-07 – AREMA Track Adz
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Figure 5-6-20. Plan 20-62 – AREMA Track Gage – Pipe Center
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Figure 5-6-21. Plan 20A-08 – AREMA Track Gage – Wood Center
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Figure 5-6-22. Plan 21-08 – AREMA Track Shovel
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Figure 5-6-24. Plan 25-03 – AREMA Track Tool Handles
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Figure 5-6-24A. Plan 25A-03 – AREMA Track Tool Handles
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Figure 5-6-25. Plan 26-08 – AREMA Scoop
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Figure 5-6-27. Plan 31-97 – AREMA Rail Tongs for Use with Cranes

TYPE 1

TYPE 2
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Figure 5-6-29. Plan 33-62 – AREMA Drive Spike Extractor Socket Wrench
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Figure 5-6-38. Plan 43-97 – AREMA Switch Clip Wrench
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Figure 5-6-44. Plan 50-10 AREMA Aluminum Tie Tongs
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6.5.2  HAND TOOL CONTOUR DIMENSIONS (2009)

Table 5-6-14. Plan A-AREMA Hand Tool Contour Dimensions

Type of Tool Plan 
Number

Tool
Size

Stock
Diameter
of Head

(See 
Note 1)

In inches

Radius
of Crown
on Face

In inches

Corner
Radius

In inches

Dimensions
Indentation

In inches

Also
See Plan 
Numbers
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6.5.3 METHOD FOR ESTABLISHING THE CORNER CONTOUR OF HAND TOOL 
STRIKING FACES (1984)

Figure 5-6-45. Plan B-83 – AREMA Contour of Hand Tool Striking Faces
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6.5.4 METHOD FOR ESTABLISHING THE CORNER CONTOUR OF HAND TOOL STRUCK 
FACES (3/4 INCH STOCK AND OVER) (1984)

Figure 5-6-46. Plan C-83 – AREMA Contour of Hand Tool Struck Faces
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6.5.5  CONTOUR BLENDING OF CORNERS (1984)

Figure 5-6-47. Plan D-83 – AREMA Contour Blending of Corners
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SECTION 6.6  RECOMMENDED PRACTICES FOR USING, REDRESSING, SHARPENING 
AND REPLACING HANDLES IN TRACK TOOLS1 (2004)

6.6.1  INTRODUCTION (1994)

6.6.2  TOOL DESIGN AND MANUFACTURE (2004)
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6.6.3  REDRESSING OF TOOLS (1994)
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6.6.4  SHARPENING OF TOOLS (1994)

6.6.5  REPLACING HANDLES (1994)
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Table 4-2-1. AREMA HRC to HB Conversion for Rail Steels

HRC HB HRC HB HRC HB
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Manufacture of Rail

2.1.4  PROPERTIES OF AREMA RAIL GRADES (2007)

2.1.4.1 Standard AREMA Chemistry Rail

Figure 4-2-1. Determining Internal Hardness of High Strength Rail
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Table 4-2-1-4-1a. Product/Chemical Analysis Table for Standard Chemistry Rail Steel

Elements Notes

Chemical Analysis
Weight Percent

Product Analysis,
Weight Percent

Allowance Beyond Limits of
Specified Chemical Analysis

Miminum Maximum Under
Miminum

Over 
Maximum
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Table 4-2-1-4-1b. Rail Hardness Table for Standard Chemistry Rail Steel

Type of Rail Minimum Surface Brinell Hardness, HB

Table 4-2-1-4-1c. Tensile Properties Table for Standard Chemistry Rail Steel

Description Standard High-Strength
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2.1.4.2 Low Alloy Rail Steel

Table 4-2-1-4-2a. Product/Chemical Analysis Table for Low Alloy Rail Steel

Elements Notes

Chemical Analysis
Weight Percent   Note 1

Product Analysis,
Weight Percent

Allowance Beyond
Limits of 

Specified Chemical
Analysis

Standard Strength Intermediate and
High Strength

Minimum Maximum Minimum Maximum Under
Minimum

Over
Maximum
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Table 4-2-1-4-2b. Rail Hardness Table for Low Alloy Rail Steel

Type of Rail Minimum Surface Brinell Hardness, HB

Table 4-2-1-4-2c. Tensile Properties Table for Low Alloy Rail Steel

Description Standard Intermediate
Strength High-Strength
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2.1.5  SECTION (2003)  

Table 4-2-2. Section Tolerances

Description

Tolerance, Inches 

Rail Trackwork Rail

Plus Minus Plus Minus
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2.1.6  BRANDING AND STAMPING (2003)

e

NOTE: 

e
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2.1.7  HYDROGEN ELIMINATION (2001)

2.1.8  ULTRASONIC TESTING (2001)

2

Figure 4-2-2. Design of Special Letters and Numbers on a 10 Degree Angle for 
Rail Stamps, No Sharp Corners
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2.1.9  INTERIOR CONDITION/MACROETCH STANDARDS (2003)

2.1.9.1 Sample Location and Frequency

2.1.9.2 Sample Preparation
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2.1.9.3 Macroetch Evaluation

2.1.9.3.1 Rejectionable Condition – Continuous Cast

2

1/4 1/2

1/8

2.1.9.4 Retests

2.1.9.5 Magnified Inspection
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2.1.9.6 Interior Condition / Microcleanliness Standards

2.1.9.6.1 Sample Frequency

2.1.9.6.2 Sample Size and Location

2.1.9.6.3 Sample Preparation and Evaluation

Figure 4-2-3. Sample A location in rail head - Shaded area denotes area to be analyzed
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2

2.1.10.4 Surface Conditioning

2.1.11  Length (2004)
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 1/8
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2.1.13.1 Rail Straightness
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2.1.13.2 Evaluation of Residual Stresses in Rail

Figure 4-2-5. Side Elevation of Rail Uniform 
Upsweep Tolerance at Rail Ends

Figure 4-2-4. Side Elevation of Rail Uniform 
Upsweep Tolerance

Figure 4-2-6b. Top View of Rail Lateral (Horizontal) 
Line Tolerance at Rail Ends

Figure 4-2-6a. Top View of Rail Lateral (Horizontal) 
Line Tolerance at Rail Ends

Figure 4-2-7. Top View of Uniform Lateral Sidesweep Tolerance
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2.1.14  ACCEPTANCE (2007)

Figure 4-2-8. Rail - Web Saw Cut Test
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2.1.15  MARKINGS (2007)

2.1.16  LOADING (1993)
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2.1.17.1 End Hardening
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 3 2

2.1.17.2 Manual Ultrasonic Testing

2.1.18  APPENDIX 1 (1993)
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2.1.19  APPENDIX 2 (1994)

2.1.20  APPENDIX 3 (2004)
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Table 4-2-3. Macrographs

Figure Rejectionable Condition Rail Specification 
Paragraph

2

3
2

1/8

Table 4-2-4. Gage Drawings

Figure Title
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Figure 4-2-9. Definition of Rail Cross Sectional Areas for Macroetch Evaluation
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Figure 4-2-10. Hydrogen Flakes



Rail

© 2010, American Railway Engineering and Maintenance-of-Way Association

4-2-30 AREMA Manual for Railway Engineering

Figure 4-2-11. Hydrogen Flakes
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Figure 4-2-12. Pipe – Any Size
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Figure 4-2-13. Pipe – Any Size
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Figure 4-2-14. Central Web Streaking Extending Into the Head or Base
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Figure 4-2-15. Central Web Streaking Extending Into the Head or Base
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Figure 4-2-16. Streaking Greater than 2-1/2 inches in Length
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Figure 4-2-17. Streaking Greater than 2-1/2 inches in Length
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Figure 4-2-18. Scattered Central Web Streaking From the Web Into the Head and Base
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Figure 4-2-19. Scattered Segregation Extending More Than One Inch Into the Head or Base
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Figure 4-2-20. Subsurface Porosity



Rail

© 2010, American Railway Engineering and Maintenance-of-Way Association

4-2-40 AREMA Manual for Railway Engineering

Figure 4-2-21. Inverse or Negative Segregation Having a Width Greater Than 1/4 inch and
Extending More Than 1/2 inch Into the Head or Base
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Figure 4-2-22. Streaking Greater than 1/8 inch in the Head From Radial Streaks, 
Radial Cracks, Halfway Cracks, or Hinged Cracks
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Figure 4-2-23. Other Defects That Could Cause Premature Failure (i.e., Slag, Refractory, etc.)
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Figure 4-2-24. Segregation Extending Into the Head or Base
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Figure 4-2-25. Segregation Extending Into the Head or Base
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Figure 4-2-26. Segregation Greater than 1/8 inch Wide in the Head or Base
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Figure 4-2-27. Scattered Central Web Segregation Extending Into the Head and Base
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Figure 4-2-28. Gage for Rail Height
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Figure 4-2-29. Gage for Head Width
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Figure 4-2-30. Gage for Web Thickness
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Figure 4-2-31. Gage for Verticality/Asymmetry - Minus Rail Gauge
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Figure 4-2-32. Gage for Verticality/Asymmetry - Plus Rail Gauge
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Figure 4-2-33. Gage for Base Width
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Figure 4-2-34. Fishing Surface Gage, AREMA 115RE
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Figure 4-2-35. Fishing Surface Gage, AREMA 119RE
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Figure 4-2-36. Fishing Surface Gage, AREMA 132RE
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Figure 4-2-37. Fishing Surface Gage, AREMA 133RE
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Figure 4-2-38. Fishing Surface Gage, AREMA 136RE
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Figure 4-2-39. Fishing Surface Gage, AREMA 141RE
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Figure 4-2-40. Head Radius Gage
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SECTION 3.5  SPECIFICATION FOR HEAT-TREATED CARBON STEEL 
TRACK BOLTS AND CARBON-STEEL NUTS1

— 2007 —

3.5.1  SCOPE (2007)

3.5.2  CHEMICAL COMPOSITION (2007)

Table 4-3-3.  Chemical Composition Requirements for Bolts

Grade
of

Steel
Material and Treatment

Element (%)

C P S

Min. Max. Max. Max.

Note: Boron additions are not permissible under this specification.

Table 4-3-4. Chemical Composition Requirements for Nuts

Grade of Steel
C Mn P S

Max. Min. Max. Max.
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Table 4-3-5. Mechanical Requirements of Bolts

Bolt
Grade

No.

Nom.
Dia.
in.

Full Size Bolts Machine Test Specimens Surface
Hardness Core Hardness

Proof
Load
Psi

Tensile
Strength

Psi

Yield
Strength

Min.
Psi

Tensile
Strength

Min.
Psi

Elong.
Min.
%

Red.
of

Area
Min.
%

Rockwell
30N
Max.

Rockwell

Min. Max.

Table 4-3-6. Hardness Requirements for Nuts

Nut Grade Nominal Nut Size (in.) Min. Hardness Max. Hardness

3.5.3  LADLE ANALYSIS (2007)

3.5.4  CHECK ANALYSIS (2007)

3.5.5  MECHANICAL REQUIREMENTS (2007)
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3.5.6.1 Core Hardness

3.5.6.2 Surface Hardness

3.5.6.3 Proof Load (Optional)

3.5.6  PRODUCT TESTING (2007)
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3.5.6.4 Axial Tensile Strength

3.5.6.4.1 Full Size Testing:

3.5.6.5 Testing of Machined Specimens

Table 4-3-7. Proof Load and Tensile Strength Requirements

Nominal
Diameter

and threads
per in.

Stress
Area
in.2

Grade 5 Grade 8

Proof
Load (lb.)

Min. Tensile
Strength (lb.)

Proof
Load (lb.)

Min. Tensile
Strength (lb.)

Table 4-3-8. Dimensions of Machined Test Specimens

Nominal bolt
diameter

(in.)

Gage
Length

(in.)
G

Diameter
parallel
section

(in.)
D

Length
parallel
section

(in.)
A

Recommended
fillet radius

(in.)
R

Min.
fillet

radius
(in.)
R
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3.5.6.6 Nut Proof Load Test 

Table 4-3-9. Proof Load Requirements for Nuts

Nominal
Diameter

and threads
per in.

Stress
Area
(in.2)

Grade 5 Grade 8

Proof
Load
(lb.)

Proof
Load
(lb.)

Figure 4-3-10. Standard 2 Inch Gage Length Tension Specimen
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3.5.6.7 Bend Test

3.5.6.8 Number of Tests

3.5.7  RE-HEAT TREATMENT (2007)

3.5.8  TOLERANCES (2007)

. ”
1/8"

. ”



Joining of Rail

© 2010, American Railway Engineering and Maintenance-of-Way Association

AREMA Manual for Railway Engineering 4-3-25

3.5.9  FINISH (2007)

3.5.10  THREADS AND THREAD FIT (2007)

3.5.11  HEADING (2007)

3.5.12  MARKING (2007)

Nut to fit bolt diameter line width line length line depth
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3.5.13  PACKAGING (2007)

Table 4-3-10. Bolt and Nut Marking

Grade 5 Grade 8

Bolt Marking

Nut Marking
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Part 7

Rail Anchors1

— 1990 —

TABLE OF CONTENTS
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Table 4-3-2. Chemical Composition

Element Chemical Analysis 
Weight Percent

Product Analysis 
Weight Percent

Allowance Beyond Limits of 
Specified Chemical Analysis 

Under
Minimum Limit

Over
Minimum Limit
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SECTION 4.2  SPECIFICATIONS FOR PLACEMENT OF 
REINFORCED CONCRETE CULVERT PIPE

SECTION 4.3  SPECIFICATIONS FOR PREFABRICATED CORRUGATED STEEL PIPE AND 
PIPE-ARCHES FOR CULVERTS, STORM DRAINS, AND UNDERDRAINS

4.3.1  GENERAL (1989)

4.3.1.1 Scope

4.3.1.2 Class

4.3.1.3 Shape
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4.3.2  MATERIAL (1989)

4.3.2.1 Steel Sheets

4.3.2.2 Rivets

4.3.3  FABRICATION (1989)

4.3.3.1 Corrugations

Table 1-4-1. Corrugations

Class Diameter Nominal
Size

Maximum Pitch
(Note 1)

Minimum 
Inside Radius

-2/3 1/2

-1/4

-1/2 1/4

-2/3 1/2 -3/4

-1/4

-1/4
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4.3.3.2 Perforations for Underdrains

2

Table 1-4-2. Perforations

Nominal
Inside Diameter

Inches

Minimum Number or
Rows of

Perforations

Minimum Width
of Unperforated 

Segment
Inches

2

2
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4.3.3.3 Widths of Laps (Class I Annular Pipe)

2

2

Table 1-4-3. Pipe Requirements 

Nominal Inside 
Diameter

Inches

Corrugation Depth 
Nominal
Inches

Minimum Width 
or Lap
Inches

1/2 2
1/2 2
1/2 2
1/2 2
1/2 2
1/2 2
1/2

1/2

1/2

1/2

1/2

1/2

1/2 

1/2

1/2

1/2

1/2
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4.3.3.4 Riveted Seams

4.3.4  COUPLING BANDS (1989)

2

2

Table 1-4-4. Riveted Seams 

Gage Sheet Thickness
Inches

Rivet Diameter
Inches

2-2/3  x 1/2 3  1

3/8
3/8

3/8
3/8
3/8

4.3.3.5 Welded Seams (Class II Helical Pipe)

4.3.3.6 Lock Seams (Class II Helical Pipe)
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2
3

2
2

3 2 3
2

4.3.5  SHAPE (1989)
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Table 1-4-5. Pipe Arch Specification Requirements Pipe Arches – 2-2/3   1/2  Corrugations
(See Note 3) 

Pipe Arch
Size

Inches

Equivalent
Diameter
Inches

Span
Inches

(Note 1)

Rise
Inches
(Note 1)

Minimum Corner
Radius
Inches

Maximum B
Inches

(Note 2)
-1/4

-1/4

2
2 2

2
2

2

Table 1-4-6. Pipe Arch Specification Requirements Pipe Arches – 3  1  and 5  1 Corrugations
(See Note 2) 

Pipe Arch
Size

Inches

Equivalent
Diameter
Inches

Span
Inches

(Note 1)

Rise
Inches
(Note 1)

Minimum Corner
Radius
Inches
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4.3.6  WORKMANSHIP (1989)

4.3.7  MILL OR SHOP INSPECTION (1989)

4.3.8  FIELD INSPECTION AND ACCEPTANCE (1989)

Table 1-4-6. Pipe Arch Specification Requirements Pipe Arches – 3  1  and 5  1 Corrugations
(See Note 2) (Continued)

Pipe Arch
Size

Inches

Equivalent
Diameter
Inches

Span
Inches

(Note 1)

Rise
Inches
(Note 1)

Minimum Corner
Radius
Inches
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SECTION 4.4  SPECIFICATIONS FOR COATED CORRUGATED STEEL PIPE AND 
ARCHES

4.4.1 SPECIFICATION FOR BITUMINOUS COATED GALVANIZED STEEL PIPE AND PIPE 
ARCHES (1989)

4.4.2 SPECIFICATION FOR POLYMERIC COATED CORRUGATED GALVANIZED STEEL 
PIPE OR PIPE ARCHES (1989)

SECTION 4.5  STANDARD SPECIFICATION FOR CORRUGATED ALUMINUM ALLOY PIPE

4.5.1  GENERAL (1989)

4.5.1.1 Scope

4.5.1.2 Class

4.5.1.3 Shapes
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4.3.3.4 Riveted Seams

4.3.4  COUPLING BANDS (1989)

2

2

Table 1-4-4. Riveted Seams 

Gage Sheet Thickness
Inches

Rivet Diameter
Inches

2-2/3  x 1/2 3  1

3/8
3/8

3/8
3/8
3/8

4.3.3.5 Welded Seams (Class II Helical Pipe)

4.3.3.6 Lock Seams (Class II Helical Pipe)
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4.6.2  MATERIAL (1989)
4.6.2.1 Description of Plates

4.6.2.2 Base Metal

4.6.2.3 Spelter Coating

2

4.6.2.4 Physical Properties

4.6.2.5 Sampling

3
1/8
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4.6.2.6 Test for Spelter Coating

4.6.2.7 Identification

4.6.2.8 Bolts

4.6.2.9 Gage Determination and Tolerance

4.6.2.10 Field Inspection and Acceptance of Plates
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4.6.3  FABRICATION (1989)

4.6.3.1 Forming and Punching Plates

1/8

SECTION 4.7  SPECIFICATIONS FOR CORRUGATED STRUCTURAL ALUMINUM ALLOY 
PLATE PIPE, PIPE-ARCHES, AND ARCHES

NOTE:

4.7.1  GENERAL (1989)

4.7.2  MATERIAL (1989)

4.7.2.1 Description of Plates

2
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16.1.2  UNITS (2006)

16.1.3  DEFINITION (2006)1

16.1.3.1 Notations
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Customary

Metric
Units
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SECTION 16.2  MATERIALS

16.2.1  EXISTING FOUNDATION MATERIAL (2006)

16.2.2  EXISTING EMBANKMENT MATERIAL (2006)

U.S.
Customary

Metric
Units
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16.2.3  BACKFILL AND BEDDING MATERIALS (2006)

16.2.4  CONCRETE (2006)1

16.2.5  REINFORCEMENT (2006)

16.2.6  MISCELLANEOUS METAL (2006)

16.2.7  MISCELLANEOUS MATERIALS (2006)
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SECTION 16.3  DESIGN METHODS

16.3.1  DESIGN CONSIDERATIONS (2006)1

16.3.2  DESIGN TO ACCOMMODATE FLOW (2006)

16.3.3  STRUCTURAL DESIGN (2006)2
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SECTION 16.4  DESIGN LOADS

16.4.1  GENERAL (2006)

16.4.2  DEAD LOAD (2006)1
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Figure 8-16-1. Uniformly Distributed Load to Top of Box
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16.4.3  LIVE LOAD (2006)1

Figure 8-16-2. Distribution of Loads

Ld
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Figure 8-16-3. Design Data
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Figure 8-16-4. Design Equations U.S. Customary Units



Concrete Structures and Foundations

© 2010, American Railway Engineering and Maintenance-of-Way Association

8-16-12 AREMA Manual for Railway Engineering

Figure 8-16-5. Design Equations Metric Units
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16.4.4  IMPACT LOAD (2006)

16.4.5  OTHER FORCES (2006)

SECTION 16.5  DETAILS OF DESIGN

16.5.1  GENERAL (2006)

16.5.2  WINGWALLS (2006)

16.5.3  BARREL AND APRON (2006)
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Figure 8-16-6. Tongue and Groove Joint

Figure 8-16-7. Male and Female Joint
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16.5.4  LONGITUDINAL REINFORCEMENT (2006)

16.5.5    DRAINAGE AND WATERPROOFING (2006)1

16.5.6  BACKFILL (2006)
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SECTION 16.6  MANUFACTURE OF PRECAST UNITS

16.6.1  GENERAL (2006)

16.6.2  MANUFACTURING TOLERANCES (2006)

 

16.6.3  PHYSICAL REQUIREMENTS (2006)
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16.6.4  MARKING (2006)

SECTION 16.7  CONSTRUCTION

16.7.2  JOINTS (2006)
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16.7.1  CONSTRUCTION TOLERANCES (2006)
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16.7.6  BACKFILLING (2006)

Figure 8-16-8. Backfilling
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10.3.5  MINIMUM PIPE STRENGTH (1989)

10.3.6  FACTOR OF SAFETY (1989)

10.3.7  ALTERNATE DESIGN PROCEDURE (1989)
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10.4.1.1 Excavation

+ +
=



Reinforced Concrete Culvert Pipe

© 2010, American Railway Engineering and Maintenance-of-Way Association

AREMA Manual for Railway Engineering 8-10-13

10.4.1.2 Foundation

10.4.2  PIPE INSTALLATION (1989)

10.4.2.1 Laying Pipe

10.4.2.2 Bedding

10.4.2.3 Joining Pipe
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10.4.2.4 Water Tightness

10.4.2.5 Culverts Carrying High Acid Fluids

10.4.3  BACKFILL AND EMBANKMENT (1989)

10.4.3.1 General

10.4.3.2 Embankment Bedding (See  and ).

10.4.3.3 Trench Bedding (See  and )
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10.4.3.4 Induced Trench Bedding (See )
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10.4.3.5  Jacking Pipe

10.4.3.6 Constructing Pipe in Tunnels
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