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Weak

Moderate

Strong

Criteria

CEMENTATION

Description

Will not crumble or break with finger 

pressure.

Crumbles or breaks with considerable 

finger pressure.

Crumbles or breaks with handling or 

little finger pressure.

CONSISTENCY OF COHESIVE SOILS

Field Approximation

Readily indented by thumbnail

1 to 2

2 to 4

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

1 to 2

2 to 4

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

< 0.12

0.12 to 0.25

0.25 to 0.50

> 2.0

0.50 to 1.0

1.0 to 2.0

Description

Unconfined

Compressive

Strength (tsf)

Pocket

Penetrometer

Measurement (tsf)

Torvane

Measurement (tsf)

Readily indented by thumb but 

penetrated only with great effort

Indented by thumbnail with 

difficulty

Easily penetrated several inches 

by fist

Easily penetrated several inches 

by thumb

Penetrated several inches by 

thumb with moderate effort

Size

Size

S
iz

e
S

iz
e

PLASTICITY OF FINE-GRAINED SOILS

A 1/8-inch thread cannot be rolled at any water content.Nonplastic

Low

Medium

High

CriteriaDescription

The thread can barely be rolled and the lump cannot be formed when drier than the 

plastic limit.

The thread is easy to roll and not much time is required to reach the plastic limit. 

The thread cannot be rerolled after reaching the plastic limit. The lump crumbles 

when drier than the plastic limit.

It takes considerable time rolling and kneading to reach the plastic limit. The thread 

can be rerolled several times after reaching the plastic limit. The lump can be formed 

without crumbling when drier than the plastic limit.

UUM UW

i

ROTARY BORING

Description of material

Hole I.D.

3"

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

SPT N-Value

(per ASTM 1586-99),

P = push sample,

or as noted

Casing driven

Top Hole El.

L
o
c
a
ti

o
n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o
c
a
t
i
o
n
 

Hole I.D.

1"

Pulled Pipe

Ground water

surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o

c
a
t
i
o

n
 

Top Hole El.

Elev.

100

180/
0-

9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

CONE PENETRATION TEST (CPT) SOUNDING

2

on tip element

Hole I.D.

L
o

c
a
t
i
o

n
 

Top Hole El.

Boring Date

Friction Ratio (%) Tip Bearing (MPa)

0246 302010

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Dynamic Cone Penetration Boring

Auger Boring

Rotary drilled boring 

Rotary percussion boring (air)

Rotary drilled diamond core

Other

Cone Penetration Test (ASTM D 5778-95)

Hand driven (1-inch soil tube)

Hand Auger

Note: Size in inches.

Symbol Description

R 

P

A 

D

R

CPT

HD 

HA

O

Hole

Type

BOREHOLE IDENTIFICATION

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

Terminated at Elev

Terminated at Elev

Blows per 12"

(Using 28 lb hand 

hammer with a 12"

drop or as noted)
Driving rate in

seconds per 12"

(using a Stanley

MB 156 percussion

hammer and a 2.2"

cone, or as noted)

Size of Sampler 

(inches)

Djan ChandraAmit Bakane

ORANGE COUNTY TRANSPORTATION AUTHORITY

550 SOUTH MAIN STREET

ORANGE, CA 92863

Buu Tran

Taekuk Kim 2/25/09
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REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL with CLAY and

Poorly graded GRAVEL

Poorly graded GRAVEL with SILT and SAND

Poorly graded GRAVEL with SILT

Poorly graded SAND

Poorly graded SAND with SILT

Poorly graded SAND with CLAY

Poorly graded SAND with CLAY and

Poorly graded SAND with SILT and GRAVEL

Poorly graded SAND with GRAVEL

Poorly graded GRAVEL with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

PERCENT OR PROPORTION OF SOILS

MOISTURE

APPARENT DENSITY OF COHESIONLESS SOILS

PARTICLE SIZE

Description

Very loose

Loose

Medium Dense

Dense

Very Dense

Criteria

Damp but no visible water

Description

Dry

Moist

Wet

Absence of moisture, dusty, dry to the 

touch

Visible free water, usually soil is 

below water table

Criteria

5 to 10%

15 to 25%

30 to 45%

50 to 100%

Trace

Few

Little

Some

Mostly

Description

Particles are present but estimated to 

be less than 5%

Size

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

No. 10 to No. 4

No. 40 to No. 10

No. 200 to No. 40

60

0 - 4

5 - 10

11 - 30

31 - 50

   > 50

CP

C

UU

CU

CR

EI

UC

PI

Pocket PenetrometerPP

TV

M

OC

SE

UW

VS

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

Pocket Torvane

FIELD AND LABORATORY

TESTING

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

Corrosivity Testing 

(CTM 643, CTM 422, CTM 417)

Consolidated Undrained 

Triaxial (ASTM D 4767)

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Plasticity Index (AASHTO T 90) 

Liquid Limit (AASHTO T 89)

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Unconfined Compression-Soil

(ASTM D 2166)

Unconfined Compression-Rock

(ASTM D 2938)

Unconsolidated Undrained 

Triaxial (ASTM D 2850)

Unit Weight (ASTM D 4767)

Vane Shear (AASHTO T 223)

> 12"

No. 4 to 3/4"

SPT N   (Blows / 12 inches)

3/4" to 3"

3" to 12"

Djan ChandraAmit Bakane BALL ROAD OC-RET WALL

LOG OF TEST BORINGS 3 OF 4

10/09 2/10

55E0111

13.4
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Begin Retaining Wall

341+83.405

93.81’ Rt "A" Line

End Retaining Wall

341+83.405

93.81’ Rt "A" Line

End Retaining Wall

339+94.404
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Begin Retaining Wall

Architectural

Treatment
Elev
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(E) Wagner Ave OC,
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Slope

Existing
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Drain

The Contractor Shall Verify All

Controlling Field Dimensions 

Before Ordering Or Fabricating

Any Materials.

NOTE:

For "General Notes" And 

"Standard Plans List"

See "General Notes" Sheet.

*    Varies

**   Minimum Unbonded Length

***  Determined By Contractor

**** Refer To "Retaining Wall Layout"
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LOAD & RESISTANCE

FACTOR DESIGN

LIVE LOADING:  HL93 W/"LOW-BOY";

              PERMIT DESIGN VEHICLE

ERIC A. JOHNSON

C57355

12/31/11

ERIC A. JOHNSON

12231

0F0401 10/09 2/10 5/10

HDR ENGINEERING, INC.

3230 EL CAMINO REAL, SUITE 200

IRVINE, CA 92602-1377

OCTA

550 S. MAIN STREET

ORANGE, CA 92863

E. Gray

6/10 8/10

08-09-10

Sudhakar Vatti

8-10-10

 
                         QUANTITIES

 

 STRUCTURE EXCAVATION (RETAINING WALL)              150  CY

 STRUCTURE EXCAVATION (TIEBACK WALL)                200  CY

 STRUCTURE BACKFILL (RETAINING WALL)                 78  CY

 STRUCTURE BACKFILL (TIEBACK WALL)                    7  CY

 LEAN CONCRETE BACKFILL                              20  CY

 TIEBACK ANCHOR                                      31  EA

 STRUCTURAL CONCRETE, RETAINING WALL                100  CY

 ARCHITECTURAL TREATMENT(FLOWER PATTERN)          1,660  SQFT

 BAR REINFORCING STEEL (RETAINING WALL)          22,900  LB

 SHOTCRETE                                           75  CY

 MINOR CONCRETE (GUTTER)                            192  LF

 CABLE RAILING                                      192  LF

 CONCRETE BARRIER (TYPE 60D)                        189  LF

 

12 Ora 57 12.2/15.2 504 527

4-18-11

LEGEND:

          WAGNER Ave OC (RETAINING WALL) No. 55E0112



2 12

55E0112

D. Peavey

D. Peavey

13.9 GENERAL NOTES

E. Gray

SHEET No. TITLE

INDEX TO PLANS

GENERAL PLAN

GENERAL NOTES

FOUNDATION PLAN

RETAINING WALL LAYOUT

RETAINING WALL SECTIONS

TIEBACK DETAILS

ARCHITECTURAL TREATMENT

ARCHITECTURAL TREATMENT DETAILS

LOG OF TEST BORINGS 

LOG OF TEST BORINGS (AS-BUILT)

1

2

3

4

5

6

7

8

9 - 11

12

SHEET No. TITLE

A10A

A10B

B0-3

B3-9

B11-47

BRIDGE DETAILS

RETAINING WALL DETAILS No. 2

CABLE RAILING

A10D

SYMBOLS (SHEET 1 OF 2)

SYMBOLS (SHEET 2 OF 2)

A76A CONCRETE BARRIER TYPE 60

A10C

STANDARD PLANS DATED MAY, 2006

ACRONYMS AND ABBREVIATIONS (SHEET 1 OF 2)

ACRONYMS AND ABBREVIATIONS (SHEET 2 OF 2)

STANDARD PLAN SHEET No.

DETAIL No.

Caltrans Bridge Design Specifications - May 2006

Shotcrete:

Reinforced Concrete For

Cast-In-Place:

Design:

ASTM Designation

Strands = ASTM A416

T (Design Force For Tieback) = See Table On

fpu = Min Tensile Strength Of Prestressing Steel

As (Min) = Min Cross Sectional Area Of Prestressing Steel

As (Min) = 1.5T/0.75 fpu 

Structural Steel Bearing Plate:

Prestressing Steel (Tieback):

GENERAL NOTES

SERVICE LOAD DESIGN

fy = 60,000 Ksi

f’c = 3,600 Psi

fy = 60,000 Ksi

f’c = 4,000 Psi

fci = 4,000 Psi At Stressing

A36, fy = 36 Ksi

SOIL PARAMETERS

TIE BACK ROWS UPPER AND MIDDLE LOWER

Soil Density,  (pcf)

Internal Friction Angle, ` (degree)

Cohesion, C (psf)

Bearing Capacity, (Psf) 2500

BENCHMARK

The Bearings Shown Hereon Are Based Upon The Bearing Between

OCS Horizontal Control Station GPS No. 0560 And Station 0111

Being North 4^59’28" East, Per Records On File In The Office Of

The County Surveyor.

Coordinates Shown Are Based On The California Coordinate System

(CCS83), Zone VI, 1983 NAD, (1991.35 Epoch OCS GPS Adjustment).

All Coordinates Shown Are Grid, Unless Otherwise Noted. The Average

Combination Factor Of The Two Stations Listed Above Is 0.99999204.

Elevations Shown Hereon Are Based On OCS Vertical Control Data

Sheet Designation 1K-29-80 As Elevation 202.237’ NAVD 88 (OCS 2006

Adjustment), Per Records On File In The Office Of The County Surveyor.

Described By OCS 2002 - Found 3�" OCS Aluminum Benchmark Disk

Stamped "1B-99-99", Set In The Southeast Corner Of A 4’ By 22’

Concrete Catch Basin. Monument Is Located In The Northwesterly

Corner Of The Intersection Of Katella Avenue And Howell Street,

48’ Northerly Of The Centerline Of Katella Avenue And 125’

Westerly Of The Centerline Of Howell Street. Monument Is Set

Level With The Sidewalk.

BENCHMARK

BASIS OF BEARINGS

DATUM STATEMENT

Designation: 1B-99-99

Elevation: 158.271 (NAVD 88; Year Leveled-2006)

Description:

"Retaining Wall Layout" Sheet

115120

28 32

500 0

WAGNER AVE OC - RET WALLE. Johnson
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PLAN

SCALE 1"=20’

EP

�
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N01^01’42"E¨

To Santa Ana

To Pomona

RWLOL

189.10*

187.72
187.97

189.30 *

341 342

UTILITY ACTION

EXISTING UTILITY LINES TABLE

(BASED ON AS-BUILT DATA)

OWNER

City Of Anaheim

City Of Anaheim

12 Kv OH

15" VCP

21" CCP

12" CIP City Of Anaheim

City Of Anaheim

Protect In Place

Protect In Place

Protect In Place

4 2

3

340

FOUNDATION PLAN

3

D. Peavey

D. Peavey

WAGNER AVE OC - RET WALL

12

1

2

3

4

1

S89^03’33"E¨ Overhead - Protect In Place

 

13.9

55E0112

xxx.xx

xxx.xx
*

Indicates New Construction

Indicates Existing

Denotes Bottom of Footing

Elevation @ Type 1 Retaining Wall

Denotes Bottom of Wall

Elevation @ Tieback Wall

The Contractor Shall Verify All

Controlling Field Dimensions 

Before Ordering Or Fabricating

Any Materials.

NOTE:

� SR-57 =

"A" Line

339+94.404

93.81’ Rt "A" Line

Begin Retaining Wall 

341+83.405

93.81’ Rt "A" Line

End Retaining Wall 

340+89.90 "A" Line =

39+96.57 � Wagner Ave

Toe of 

Existing 

Slope

Top of 

Existing

Slope

Toe of 

Existing

Slope

Existing 

Chantilly

Drain

Top of

Existing 

Slope

E. Martinez

D. Williams

E. Johnson

E. Johnson

E. Johnson
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SCALE 1"=10’

Indicates Existing 16" CIDH Piles.

NOTE:

TIEBACK DESIGN FORCE TABLE

Tieback

Wall

Tieback

Wall

Tieback

Location

(Station)

Lift Ht

(Ft) T

Upper Middle Lower
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Lift Ht

(Ft) T

Lift Ht

(Ft) T

(Kip) (Kip) (Kip)
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5.167

17.2

17.2

23.1

23.1

90^

(Typ)

A-A

B-B

B-B

C-C

C-C

Name Section

Indicates Location Of Tieback Assembly

Requiring Performance Test Or As Directed

By The Engineer.

� SR-57 = "A" Line

Horizontal

Spacing

Existing

Abutment 3

21.4

21.4

55.6 33.8

25.0

25.0

33.8

26.8

26.8

6

 

@

 

1

3

’

-

6

"

*

30’-0"

Section D-D

21’-9"

Section B-B

67’-6"

Section A-A

21’-9"

Section B-B

28’-0"

Section D-D

10’-0"

Section

C-C

10’-0"

Section

C-C

Tieback Tendon

(Typ)

340+56.40 To

341+23.90

TW55E0112

340+34.65 To

340+56.40

341+23.90 To

341+45.65

340+24.65 To

340+34.65

341+45.65 To

341+55.65

Datum Elev 175.0

5.167

5.167

E. Johnson

E. Johnson

E. Johnson

Prior To Installing Tiebacks, Contractor

Shall Verify The Existing Footing And 

Pile Locations By Exposing, By Hand, 

One Pile At Each End Of Each Abutment.
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Directed By The Engineer.

 

Tiebacks # 1-9 Top Row (10^ Inclination)

Tiebacks # 10-20 Middle Row (10^ Inclination)

Tiebacks # 21-31 Bottom Row

Tiebacks # 21, 30, 31 Drilled At 45^

Tiebacks # 22, 23, 29 Drilled At 40^

Tiebacks # 24 - 28 Drilled At 35^
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SECTION E-E

Geocomposite

Drain

3"` Schedule

40 PVC Pipe

2"` Bond Length

1

FG

ES

FG

NO SCALE

TWLOL

TWLOL

EXCAVATION

BACKFILL

LIMITS OF PAYMENT FOR TIEBACK WALL

EXCAVATION AND BACKFILL

3
’
-
0
"

1’-0" 1’-9"

1’-6"

1’-0" 1’-9"
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D. Peavey

D. Peavey

WAGNER AVE OC - RET WALL
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1

NO SCALE

CIP Conc With

Architectural

Treatment

Equal

3"` Schedule

40 PVC Unslotted

Pipe With Sawcut

At Top For

Geocomposite

Drain Strip

To Slip Into

1" 1"

Equal

#4

@ 1’-0" Horiz

90^

Elbow

TWLOL
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� Geocomposite 

Drain Strip

2’-0" Long x 1’-0" 

Wide Filter Fabric 

Behind Geocomposite Drain.

Bond To 2"` Slotted Pipe.
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� Tieback
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SCALE 1"=1’-0"

B0-3

3-1

�
"

See 

Detail 1 

Hereon

Sections B-B and C-C Similar

� Tieback

�" Clr

Typ
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Typ

Const Jt

Typ
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Concrete 

Barrier

Type 60D
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� Tieback

CIP Conc With

Architectural

Treatment

#4

Geocomposite Drain.

Slip Into Sawcut in

PVC Pipe. See "Detail 1".
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#4 @ 1’-0"

@ 1’-0" Vert

#6 @ 1’-0"

#6 @ 1’-0"

#4 @ 1’-0"

TWLOL

Gutter

Shotcrete
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Cable Railing
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Indicates Roadway Excavation
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Indicates Lean Concrete Backfill.
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All Vertical Reinf In The Lift Shall Be

Prepared For Coupling Depending On

The Type Of Approved Coupler Used.

All Couplers Shall Be Protected With

Approved Internal Coupler Protector

At The End Of Next Lift Reinf.

Indicates Structure Backfill

(Tieback Wall)

Indicates Structure Excavation

(Tieback Wall)

SECTION D-D

11�"

1
’
-
6
"

M
in

For Architectural 

Treatment, See 

"Architectural 

Treatment" Sheet 

D
e
s
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Cable 

Railing

9�"

Conc Barrier

(Type 60D)

Finished 

Grade

RWLOL
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Ret Wall 

Type 1

B11-47
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-
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Approx OG

2’ Wide 

Gutter
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-

4"` Drain
B0-3

3-1
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"

1
�
"

1
�
"

Geocomposite

Drain

SCALE �" =1’-0"

Active 

Soil Pressure:

W=492.5 psf 

(3 tendons)

W=417.2 psf 

(3 tendons

@ Sta 341+50.45)

W=376.8 psf

(2 tendons)

Active 

Soil Pressure:

W=492.5 psf 

(3 tendons)

W=417.2 psf 

(3 tendons

@ Sta 341+50.45)

W=376.8 psf

(2 tendons)
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TIEBACK TENDON DETAIL

(STRAND)-(ALTERNATIVE A)

TIEBACK TENDON DETAIL

(STRAND)-(ALTERNATIVE B)

� Tieback

Bearing ´

ALTERNATIVE Y

ALTERNATIVE X

End of steel tube

End of corrugated

sheathing

End of smooth

sheathing on strand

Smooth

sheathing

End of corrugated

sheathing
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nbonded length

End of smooth

sheathing on strand

Smooth sheathing

on strand

Drilled hole

End of steel tube

End of smooth

sheathing on strand
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corrugated sheathing
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sheathing
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� Tieback

End of corrugated sheathing

 Alternative B tendon only
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Bearing ´

 Alternative B tendon only

End of corrugated sheathing

End of strands

End of strands

Bearing ´

Steel tube

� Tieback

Bonded length

Corrugated sheathing

(Pregrouted)

Cap end

Bearing ´

� Tieback

U
nbonded length

Level

Inclination

Steel tube

See Note 4

Steel tube

See Note 4
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6" M
in1’-0"Max

M
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M
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M
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M
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Anchorage enclosure, steel tube Min thickness =�"

Flange, Min

thickness = �"

Anchorage enclosure,

steel tube Min

thickness = �"

�" ` bolt and

washer galvanized Min

6 equally spaced

Flange, Min

thickness = �"

6"

6"

Final grout

Final grout

Face of concrete waler, mortar

pad or support plate

End of smooth sheathing on strand 

End of smooth sheathing on strand 

�" ` Bolt and washer

(galvanized) and sealant.

Secure to threaded hole

at center of anchor head
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"Tieback Tendon Detail (Bars)" Deleted1

2 Revised Notes 5 and 6 3 Deleted Note 6
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LEGEND:
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5
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7

2

2

Steel tube welded to bearing plate (Min thickness = �").  Galvanize

assembly after fabrication

Steel tube welded to bearing plate inside diameter of steel tube to be

1" greater than outside diameter of smooth sheathing (Min thickness = �") 

Galvanize assembly after fabrication.

NOTES:

Anchorage enclosure shall only be used when anchor head assembly

is not enclosed in concrete.

 

Anchorage enclosure shall have provisions to allow injecting grout

at low end and venting at high end.  Galvanize after fabrication.

 

Silicone sealant to cover full width of flange.

1.

2.

3.

4.

5.

3

4/22/10

Level of initial grouting for

drill hole 6" in diameter 

or smaller

Level of secondary grouting

Level of initial grouting

inside corrugated sheathing

Bonded length shall be

determined by the contractor

For unbonded length, see

"General Plan" sheet

For inclination, see 

"General Plan" sheet

Face of Wall Excavation

Sealant,

see Note 3

Sealant,

see Note 3

Face of concrete waler, mortar

pad or support plate
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ARCHITECTURAL TREATMENT

WAGNER AVE OC - RET WALL

342341

Datum Elev 175.0
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SCALE 1"=10’

WAGNER AVENUE OC RETAINING WALL

Top Of

Wall

Fractured Rib

Texture, Typ

Stop Flower Pattern 1�" Below

1’-0" Wide Band

1’-0" Wide

Smooth Band

Top Of

Concrete

Barrier

Architectural Surface

(Flower Pattern) Typ

13.9

55E0112

Stop Flower Pattern 1�" Above

Top Of Concrete Barrier, Typ

E. Johnson
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’B’

’B’

’B’
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’B’

’B’
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’A’

’B’

’B’

’B’

Formed Relief Texture (Flower Pattern)

Fractured Rib Texture

6
0

"

60"

SECTION A-A

FLOWER PATTERN DETAILS

SECTION B-B

Wall

Wall

Architectural Surface

1�" Max

(Elastomer Formliner)

1
�
"

FRACTURED RIB TEXTURE DETAIL

Fractured Rib

Texture

�"

Typ

�"

Typ

2"

OC

�"

Typ

60"

6
0
"

Flower ’A’

Flower ’B’

Rotate Flower ’A’ 180^

3
0

"

Formed Relief Texture 

(Flower Pattern) (Typ)

Approx 3" Clear Between

Flower And Fractured 

Rib Texture (Typ)

2.

3.

Within a Vertical Column, Flower Images Shall Alternate 

Between Flowers ’A’ And ’B’. Vertical Columns Shall Be Offset

30" From Adjacent Columns.

Where Placed On Walls Bounded By Concrete Barriers,

Finished Grade Or Top Of Wall, Flower Pattern Shall Be 

Continued Without Concern For Partial Flower Images, 

Except As Noted.

8

D. Peavey

D. Peavey

12

B

B

A A

’A’ ’A’ ’A’

’A’’A’

’A’ ’A’

’A’’A’

Architectural Surface, 1�" Max

WAGNER AVE OC - RET WALL

Fractured Rib 

Texture (Typ)

55E0112
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ARCHITECTURAL TREATMENT

(FLOWER PATTERN) PATTERN

ARCHITECTURAL TREATMENT

(FLOWER PATTERN) ELEVATION

ARCHITECTURAL TREATMENT DETAILS

1. Identical Flower Images, Scale And Spacing Shall Be 

Used For Flower Pattern.

NOTES:

E. Johnson

E. Johnson

E. Johnson
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Boring Date: 2/24/09

Terminated at Elev. 129.5’

7-inch of Asphalt Concrete over 18-inch of Aggregate Base

ARTIFICIAL FILL (Af)

QUATERNARY ALLUVIUM (Qal)

medium dense, fine to medium sand

light yellowish brown, dry to moist, coarse sand, some fine gravel

fine to medium sand

with silt

fine sand

Hole backfilled with soil cement mix and top 7-inch patched with

cold-mixed asphalt.

8"Elev 216.0’

8"

120 120

Hammer Energy Ratio (ERi)=80%

L

BENCH MARK
ELEVATIONS SHOWN HEREON ARE BASED ON O.C.S. VERTICAL CONTROL DATA

SHEET DESIGNATION 1K-29-80 AS ELEVATION 202.237’NAVD 88 (O.C.S. 2006

ADJUSTMENT), PER RECORDS ON FILE IN THE OFFICE OF THE COUNTY SURVEYOR.
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This LOTB sheet was prepared in accordance with the

Caltrans Soil and Rock Logging Classification and Presentation Manual.

2.4-inch diameter modified California Ring sampler and 1.4-inch

diameter SPT sampler were used for field sampling.

Conversion factor of 2.4-inch diameter sampler blow count to SPT blow count may

be taken as 0.6 for cohesionless soils and 0.65 for cohesive soils.
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Weak

Moderate

Strong

Criteria

CEMENTATION

Description

Will not crumble or break with finger 

pressure.

Crumbles or breaks with considerable 

finger pressure.

Crumbles or breaks with handling or 

little finger pressure.

CONSISTENCY OF COHESIVE SOILS

Field Approximation

Readily indented by thumbnail

1 to 2

2 to 4

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

1 to 2

2 to 4

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

< 0.12

0.12 to 0.25

0.25 to 0.50

> 2.0

0.50 to 1.0

1.0 to 2.0

Description

Unconfined

Compressive

Strength (tsf)

Pocket

Penetrometer

Measurement (tsf)

Torvane

Measurement (tsf)

Readily indented by thumb but 

penetrated only with great effort

Indented by thumbnail with 

difficulty

Easily penetrated several inches 

by fist

Easily penetrated several inches 

by thumb

Penetrated several inches by 

thumb with moderate effort

Size

Size

S
iz

e
S

iz
e

PLASTICITY OF FINE-GRAINED SOILS

A 1/8-inch thread cannot be rolled at any water content.Nonplastic

Low

Medium

High

CriteriaDescription

The thread can barely be rolled and the lump cannot be formed when drier than the 

plastic limit.

The thread is easy to roll and not much time is required to reach the plastic limit. 

The thread cannot be rerolled after reaching the plastic limit. The lump crumbles 

when drier than the plastic limit.

It takes considerable time rolling and kneading to reach the plastic limit. The thread 

can be rerolled several times after reaching the plastic limit. The lump can be formed 

without crumbling when drier than the plastic limit.

UUM UW

i

ROTARY BORING

Description of material

Hole I.D.

3"

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

SPT N-Value

(per ASTM 1586-99),

P = push sample,

or as noted

Casing driven

Top Hole El.

L
o
c
a
ti

o
n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o
c
a
t
i
o
n
 

Hole I.D.

1"

Pulled Pipe

Ground water

surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
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Top Hole El.

Elev.

100

180/
0-

9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

CONE PENETRATION TEST (CPT) SOUNDING

2

on tip element

Hole I.D.

L
o

c
a
t
i
o

n
 

Top Hole El.

Boring Date

Friction Ratio (%) Tip Bearing (MPa)

0246 302010

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Dynamic Cone Penetration Boring

Auger Boring

Rotary drilled boring 

Rotary percussion boring (air)

Rotary drilled diamond core

Other

Cone Penetration Test (ASTM D 5778-95)

Hand driven (1-inch soil tube)

Hand Auger

NOTE: Size in inches.

Symbol Description

R 

P

A 

D

R

CPT

HD 

HA

O

Hole

Type

BOREHOLE IDENTIFICATION

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007).

Terminated at Elev

Terminated at Elev

Blows per 12"

(Using 28 lb hand 

hammer with a 12"

drop or as noted)
Driving rate in

seconds per 12"

(using a Stanley

MB 156 percussion

hammer and a 2.2"

cone, or as noted)

Size of Sampler 

(inches)

Djan ChandraAmit Bakane
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550 SOUTH MAIN STREET

ORANGE, CA 92863

Buu Tran

Taekuk Kim 2/24/09
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REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL with CLAY and

Poorly graded GRAVEL

Poorly graded GRAVEL with SILT and SAND

Poorly graded GRAVEL with SILT

Poorly graded SAND

Poorly graded SAND with SILT

Poorly graded SAND with CLAY

Poorly graded SAND with CLAY and

Poorly graded SAND with SILT and GRAVEL

Poorly graded SAND with GRAVEL

Poorly graded GRAVEL with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

PERCENT OR PROPORTION OF SOILS

MOISTURE

APPARENT DENSITY OF COHESIONLESS SOILS

PARTICLE SIZE

Description

Very loose

Loose

Medium Dense

Dense

Very Dense

Criteria

Damp but no visible water

Description

Dry

Moist

Wet

Absence of moisture, dusty, dry to the 

touch

Visible free water, usually soil is 

below water table

Criteria

5 to 10%

15 to 25%

30 to 45%

50 to 100%

Trace

Few

Little

Some

Mostly

Description

Particles are present but estimated to 

be less than 5%

Size

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

No. 10 to No. 4

No. 40 to No. 10

No. 200 to No. 40

60

0 - 4

5 - 10

11 - 30

31 - 50

   > 50

CP

C

UU

CU

CR

EI

UC

PI

Pocket PenetrometerPP

TV

M

OC

SE

UW

VS

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

Pocket Torvane

FIELD AND LABORATORY

TESTING

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

Corrosivity Testing 

(CTM 643, CTM 422, CTM 417)

Consolidated Undrained 

Triaxial (ASTM D 4767)

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Plasticity Index (AASHTO T 90) 

Liquid Limit (AASHTO T 89)

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Unconfined Compression-Soil

(ASTM D 2166)

Unconfined Compression-Rock

(ASTM D 2938)

Unconsolidated Undrained 

Triaxial (ASTM D 2850)

Unit Weight (ASTM D 4767)

Vane Shear (AASHTO T 223)

> 12"

No. 4 to 3/4"

SPT N   (Blows / 12 inches)

3/4" to 3"

3" to 12"

Djan ChandraAmit Bakane WAGNER AVE OC-RET WALL

LOG OF TEST BORINGS 3 OF 4
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For "General Notes" And 

"Standard Plans List"
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LOAD & RESISTANCE

FACTOR DESIGN

LIVE LOADING:  HL93 W/"LOW-BOY";

              PERMIT DESIGN VEHICLE

ERIC A. JOHNSON

C57355

12/31/11

12 0ra 57 12.2/15.2

ERIC A. JOHNSON

12231

0F0401 10/09 2/10 5/10

HDR ENGINEERING, INC.

3230 EL CAMINO REAL, SUITE 200

IRVINE, CA 92602-1377

OCTA

550 S. MAIN STREET

ORANGE, CA 92863

E. Gray

6/10 8/10

08-09-10

Sudhakar Vatti

8-10-10

 

          SOUTH ST OC (RETAINING WALL) #55E0113

                         QUANTITIES

 

 STRUCTURE EXCAVATION (RETAINING WALL)              180  CY

 STRUCTURE EXCAVATION (TIEBACK WALL)                180  CY

 STRUCTURE BACKFILL (RETAINING WALL)                 92  CY

 STRUCTURE BACKFILL (TIEBACK WALL)                    6  CY

 LEAN CONCRETE BACKFILL                              18  CY

 TIEBACK ANCHOR                                      30  EA

 STRUCTURAL CONCRETE, RETAINING WALL                100  CY

 ARCHITECTURAL TREATMENT(FLOWER PATTERN)          1,550  SQFT

 BAR REINFORCING STEEL (RETAINING WALL)          21,900  LB

 SHOTCRETE                                           65  CY

 MINOR CONCRETE (GUTTER)                            173  LF

 CABLE RAILING                                      173  LF

 CONCRETE BARRIER (TYPE 60D)                        169  LF

 

516 527

4-18-11
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D. Peavey

D. Peavey

14.4 GENERAL NOTES

SOUTH ST OC - RET WALL
E. Gray

SHEET NO. TITLE

INDEX TO PLANS

GENERAL PLAN

GENERAL NOTES

FOUNDATION PLAN

RETAINING WALL LAYOUT

RETAINING WALL SECTIONS

TIEBACK DETAILS

ARCHITECTURAL TREATMENT

ARCHITECTURAL TREATMENT DETAILS

LOG OF TEST BORINGS 

LOG OF TEST BORINGS (AS-BUILT)

1

2

3

4

5

6

7

8

9 - 11

12

SHEET NO. TITLE

A10A

A10B

B0-3

B3-9

B11-47

BRIDGE DETAILS

RETAINING WALL DETAILS NO. 2

CABLE RAILING

A10D

SYMBOLS (SHEET 1 OF 2)

SYMBOLS (SHEET 2 OF 2)

A76A CONCRETE BARRIER TYPE 60

A10C

STANDARD PLANS DATED MAY, 2006

ACRONYMS AND ABBREVIATIONS (SHEET 1 OF 2)

ACRONYMS AND ABBREVIATIONS (SHEET 2 OF 2)

STANDARD PLAN SHEET NO.

DETAIL NO.

Caltrans Bridge Design Specifications - May 2006

Shotcrete:

Reinforced Concrete For

Cast-In-Place:

Design:

ASTM Designation

Strands = ASTM A416

T (Design Force For Tieback) = See Table On

fpu = Min Tensile Strength Of Prestressing Steel

As (Min) = Min Cross Sectional Area Of Prestressing Steel

As (Min) = 1.5T/0.75 fpu 

Structural Steel Bearing Plate:

Prestressing Steel (Tieback):

GENERAL NOTES

SERVICE LOAD DESIGN

fy = 60,000 Ksi

f’c = 3,600 Psi

fy = 60,000 Ksi

f’c = 4,000 Psi

fci = 4,000 Psi At Stressing

A36, fy = 36 Ksi

SOIL PARAMETERS

TIE BACK ROWS UPPER AND MIDDLE LOWER

Soil Density,  (pcf)

Internal Friction Angle, ` (degree)

Cohesion, C (psf)

Bearing Capacity, (Psf)

BENCHMARK

The Bearings Shown Hereon Are Based Upon The Bearing Between

OCS Horizontal Control Station GPS No. 0560 And Station 0111

Being North 4^59’28" East, Per Records On File In The Office Of

The County Surveyor.

Coordinates Shown Are Based On The California Coordinate System

(CCS83), Zone VI, 1983 NAD, (1991.35 Epoch OCS GPS Adjustment).

All Coordinates Shown Are Grid, Unless Otherwise Noted. The Average

Combination Factor Of The Two Stations Listed Above Is 0.99999204.

Elevations Shown Hereon Are Based On OCS Vertical Control Data

Sheet Designation 1K-29-80 As Elevation 202.237’ NAVD 88 (OCS 2006

Adjustment), Per Records On File In The Office Of The County Surveyor.

Described By OCS 2002 - Found 3�" OCS Aluminum Benchmark Disk

Stamped "1B-99-99", Set In The Southeast Corner Of A 4’ By 22’

Concrete Catch Basin. Monument Is Located In The Northwesterly

Corner Of The Intersection Of Katella Avenue And Howell Street,

48’ Northerly Of The Centerline Of Katella Avenue And 125’

Westerly Of The Centerline Of Howell Street. Monument Is Set

Level With The Sidewalk.

BENCHMARK

BASIS OF BEARINGS

DATUM STATEMENT

Designation: 1B-99-99
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Indicates Location Of Tieback Assembly Or As 

Directed By The Engineer.

Tiebacks # 1-10 Top Row (10^ Inclination)

Tiebacks # 11-20 Middle Row (10^ Inclination)

Tiebacks # 21-30 Bottom Row

  Tiebacks # 21, 22, 29, 30 Drilled At 45^

  Tiebacks # 23-28 Drilled At 35^

E. Johnson

E. Johnson

E. Johnson

Prior To Installing Tiebacks, Contractor

Shall Verify The Existing Footing And 

Pile Locations By Exposing, By Hand, 

One Pile At Each End Of Each Abutment.
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� Tieback

U
nbonded length

Level

Inclination

Steel tube

See Note 4

Steel tube

See Note 4

7

7

Max

6" M
in1’-0"Max

M
in

Max

M
in

M
in

M
in

M
in

M
in

M
in

M
in

Anchorage enclosure, steel tube Min thickness =�"

Flange, Min

thickness = �"

Anchorage enclosure,

steel tube Min

thickness = �"

�" ` bolt and

washer galvanized Min

6 equally spaced

Flange, Min

thickness = �"

6"

6"

Final grout

Final grout

Face of concrete waler, mortar

pad or support plate

End of smooth sheathing on strand 

End of smooth sheathing on strand 

�" ` Bolt and washer

(galvanized) and sealant.

Secure to threaded hole

at center of anchor head

12 Ora 57 12.2/15.2

55E0113

14.4

CU

EA

12231
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 REVISED  REVISED 

ANCHORAGE ENCLOSURE DETAILS

S

P

E

C

I

A

L

 

D

E

T

A

I

L

S

"Tieback Tendon Detail (Bars)" Deleted1

2 Revised Notes 5 and 6 3 Deleted Note 6

1

LEGEND:

1

 

 

 

2

 

3

 

 

4

 

 

5

 

 

6

 

 

7

2

2

Steel tube welded to bearing plate (Min thickness = �").  Galvanize

assembly after fabrication

Steel tube welded to bearing plate inside diameter of steel tube to be

1" greater than outside diameter of smooth sheathing (Min thickness = �") 

Galvanize assembly after fabrication.

NOTES:

Anchorage enclosure shall only be used when anchor head assembly

is not enclosed in concrete.

 

Anchorage enclosure shall have provisions to allow injecting grout

at low end and venting at high end.  Galvanize after fabrication.

 

Silicone sealant to cover full width of flange.

1.

2.

3.

4.

5.

3

4/22/10

Level of initial grouting for

drill hole 6" in diameter 

or smaller

Level of secondary grouting

Level of initial grouting

inside corrugated sheathing

Bonded length shall be

determined by the contractor

For unbonded length, see

"General Plan" sheet

For inclination, see 

"General Plan" sheet

Face of Wall Excavation

Sealant,

see Note 3

Sealant,

see Note 3

Face of concrete waler, mortar

pad or support plate
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D. Peavey

D. Peavey
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ARCHITECTURAL TREATMENT

SOUTH ST OC - RET WALL

Datum Elev 175.0

367 368

SOUTH ST OC RETAINING WALL

SCALE 1"=10’

14.4

55E0113

Top Of

Wall

Fractured Rib

Texture, Typ

Stop Flower Pattern 1�" Below

1’-0" Wide Band

1’-0" Wide

Smooth Band

Architectural Surface

(Flower Pattern) Typ

Top Of

Concrete

Barrier

Stop Flower Pattern 1�" Above

Top Of Concrete Barrier, Typ

E. Johnson

E. Johnson

E. Johnson
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SOUTH ST OC - RET WALL

’B’

’B’

’B’

’B’

’B’

’B’

’B’

’A’

’B’

’B’

’B’

Formed Relief Texture (Flower Pattern)

Fractured Rib Texture

Top Of Conc 

Barrier

(Type 60D)

1
’
-
0
"

6
0

"

60"

SECTION A-A

FLOWER PATTERN DETAILS

SECTION B-B

Wall

Wall

Architectural Surface

1�" Max

(Elastomer Formliner)

1
�
"

FRACTURED RIB TEXTURE DETAIL

Fractured Rib

Texture

�"

Typ

�"

Typ

2"

OC

�"

Typ

60"

6
0
"

Flower ’A’

Flower ’B’

Rotate Flower ’A’ 180^

3
0

"

Formed Relief Texture 

(Flower Pattern) (Typ)

Approx 3" Clear Between

Flower And Fractured 

Rib Texture (Typ)

2.

3.

Within a Vertical Column, Flower Images Shall Alternate 

Between Flowers ’A’ And ’B’. Vertical Columns Shall Be Offset

30" From Adjacent Columns.

Where Placed On Walls Bounded By Concrete Barriers,

Finished Grade Or Top Of Wall, Flower Pattern Shall Be 

Continued Without Concern For Partial Flower Images, 

Except As Noted.

B

B

A A

’A’ ’A’ ’A’

’A’’A’

’A’ ’A’

’A’’A’

Architectural Surface, 1�" Max

Fractured Rib 

Texture (Typ)

14.4

55E0113

ARCHITECTURAL TREATMENT

(FLOWER PATTERN) ELEVATION

ARCHITECTURAL TREATMENT

(FLOWER PATTERN) PATTERN

ARCHITECTURAL TREATMENT DETAILS

1. Identical Flower Images, Scale And Spacing Shall Be 

Used For Flower Pattern.

NOTES:

E. Johnson

E. Johnson

E. Johnson
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364+00 365+00 366+00 367+00 368+00 369+00 370+00 371+00 372+00 373+00363+00

220

200

180

160

140

160

200

220

180

140

19

34

18

33

45

45

34

31

28

24

23

38

27

36

38

41

2.4

2.4

1.4

2.4

1.4

2.4

1.4

2.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

1.4

Boring Date: 2/24/09

Terminated at Elev. 138.5’

7-inch of Asphalt Concrete over 12-inch of Aggregate Base

ARTIFICIAL FILL (Af)

QUATERNARY ALLUVIUM (Qal)

fine to medium sand

Hole backfilled with soil cement mix and top 9-inche patched with

cold-mixed asphalt.

8"ELEV. 220.0’

120 120

B

E

N

C

H

 

M

A

R

K

ELEVATIONS SHOWN HEREON ARE BASED ON O.C.S. VERTICAL CONTROL DATA

SHEET DESIGNATION 1K-29-80 AS ELEVATION 202.237’NAVD 88 (O.C.S. 2006

ADJUSTMENT), PER RECORDS ON FILE IN THE OFFICE OF THE COUNTY SURVEYOR.

8"

8

EP

� SR57

RWLOL

3

6

7

+

3

5

.

1

9

 

�

 

S

R

5

7

 

=

39+98.46 � South St

T

o

 

S

a

n

t

a

 

A

n

a

To Pomona

� 
S

O
U

T
H

 S
T

.

S
 
8
9
^
0
0
’
1
4
"
 
E

3

6

6

+

5

2

.

6

0

0

93.81’ RT � SR57

B

e

g

i

n

 

R

e

t

a

i

n

i

n

g

 

W

a

l

l

3

6

8

+

2

1

.

4

1

9

93.81’ RT � SR57

End Retaining Wall

367

This LOTB sheet was prepared in accordance with the

Caltrans Soil and Rock Logging Classification and Presentation Manual.

2.4-inch diameter modified California Ring sampler and 1.4-inch

diameter SPT sampler were used for field sampling.

Conversion factor of 2.4-inch diameter sampler blow count to SPT blow count may

be taken as 0.6 for cohesionless soils and 0.65 for cohesive soils.

PROFILE VIEW

Vertical Scale: 1"=10’

Horizontal Scale: 1"=50’

� Existing
Chantilly Drain

A-09-014
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I

E

W

Scale: 1"=30’

PA

CR

DS

DS

PA

POORLY GRADED SAND (SP), dense, light brown, moist, medium to coarse sand, some fine gravel

dense, light brown, some fine gravel

fine to medium sand

210

190

170

150

130

170

210

190

150

130

very dense, medium to coarse sand, some fine gravel

very dense, some fine gravel

dense

medium dense, light yellowish brown

POORLY GRADED SAND (SP), very dense, light brown, moist, medium to coarse sand, some fine gravel

POORLY GRADED SAND (SP), dark gray, moist, medium to coarse sand

Hammer Energy Ratio (ERi)=80%

SILT with Sand (ML), very stiff, dark gray, moist, fine to medium sand, pp of 3.5 tsf

pp of 4.0 tsf
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Weak

Moderate

Strong

Criteria

CEMENTATION

Description

Will not crumble or break with finger 

pressure.

Crumbles or breaks with considerable 

finger pressure.

Crumbles or breaks with handling or 

little finger pressure.

CONSISTENCY OF COHESIVE SOILS

Field Approximation

Readily indented by thumbnail

1 to 2

2 to 4

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

1 to 2

2 to 4

< 0.25

0.25 to 0.50

0.50 to 1.0

> 4.0

< 0.12

0.12 to 0.25

0.25 to 0.50

> 2.0

0.50 to 1.0

1.0 to 2.0

Description

Unconfined

Compressive

Strength (tsf)

Pocket

Penetrometer

Measurement (tsf)

Torvane

Measurement (tsf)

Readily indented by thumb but 

penetrated only with great effort

Indented by thumbnail with 

difficulty

Easily penetrated several inches 

by fist

Easily penetrated several inches 

by thumb

Penetrated several inches by 

thumb with moderate effort

Size

Size

S
iz

e
S

iz
e

PLASTICITY OF FINE-GRAINED SOILS

A 1/8-inch thread cannot be rolled at any water content.Nonplastic

Low

Medium

High

CriteriaDescription

The thread can barely be rolled and the lump cannot be formed when drier than the 

plastic limit.

The thread is easy to roll and not much time is required to reach the plastic limit. 

The thread cannot be rerolled after reaching the plastic limit. The lump crumbles 

when drier than the plastic limit.

It takes considerable time rolling and kneading to reach the plastic limit. The thread 

can be rerolled several times after reaching the plastic limit. The lump can be formed 

without crumbling when drier than the plastic limit.

UUM UW

i

ROTARY BORING

Description of material

Hole I.D.

3"

Field & Lab Tests

Material change

Estimated material change

Soil/Rock boundary

SPT N-Value

(per ASTM 1586-99),

P = push sample,

or as noted

Casing driven

Top Hole El.

L
o
c
a
ti

o
n
 

16 1.4

Date measured

Elev.       GWS

Boring Date

Hammer Energy Ratio (ER ) =   %

Top Hole El.

P

60

500

(S)

(S)

Date measured

30

P

GWS Elev. 

L
o
c
a
t
i
o
n
 

Hole I.D.

1"

Pulled Pipe

Ground water

surface

materials

Sample

taken

Description of 

Refusal

Boring Date

HAND BORING

GWS

NC

P

2

4

4

6

10

37

17

56

91

58

65

60

43

113

154

L
o

c
a
t
i
o

n
 

Top Hole El.

Elev.

100

180/
0-

9

200

Date measured

Hole I.D.

DYNAMIC CONE PENETRATION BORING

Pushed

Boring Date

No count recorded

CONE PENETRATION TEST (CPT) SOUNDING

2

on tip element

Hole I.D.

L
o

c
a
t
i
o

n
 

Top Hole El.

Boring Date

Friction Ratio (%) Tip Bearing (MPa)

0246 302010

2

Pressure measured

along sleeve friction

element (34.88 in

area) divided by 

pressure measured

on tip element.

Pressure measured

(2.33 in  area)

Dynamic Cone Penetration Boring

Auger Boring

Rotary drilled boring 

Rotary percussion boring (air)

Rotary drilled diamond core

Other

Cone Penetration Test (ASTM D 5778-95)

Hand driven (1-inch soil tube)

Hand Auger

Note: Size in inches.

Symbol Description

R 

P

A 

D

R

CPT

HD 

HA

O

Hole

Type

BOREHOLE IDENTIFICATION

REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

Terminated at Elev

Terminated at Elev

Blows per 12"

(Using 28 lb hand 

hammer with a 12"

drop or as noted)
Driving rate in

seconds per 12"

(using a Stanley

MB 156 percussion

hammer and a 2.2"

cone, or as noted)

Size of Sampler 

(inches)

Djan ChandraAmit Bakane
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REFERENCE:  CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007)

ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

Group Names Group Names

GROUP SYMBOLS AND NAMES

GRAVELLY SILT

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

SANDY ORGANIC SILT

SANDY ORGANIC SILT with GRAVEL

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

COBBLES and BOULDERS

BOULDERS

SAND (or SILTY CLAY and SAND)

(or SILTY CLAY and SAND)

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

PEAT

SILTY, CLAYEY SAND

(or SILTY CLAY)

(or SILTY CLAY)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GRAVEL (or SILTY CLAY and GRAVEL)

(or SILTY CLAY)

(or SILTY CLAY and GRAVEL)

COBBLES

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

(or SILTY CLAY)

SM

SC

GW

GW-GM

PT

SC-SM

GW-GC

GP-GM

GP-GC

GM

GC

GP

GC-GM

SP-SC

SW

SP

SW-SM

SW-SC

SP-SM

Graphic/Symbol

OL

OL

CH

MH

OH

OL/OH

OH

CL

CL-ML

ML

Graphic/Symbol

SANDY lean CLAY with GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY with SAND

SANDY ORGANIC lean CLAY with GRAVEL

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

GRAVELLY lean CLAY

ORGANIC lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC fat CLAY

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

ORGANIC elastic SILT with SAND

ORGANIC elastic SILT with GRAVEL

SANDY ORGANIC elastic SILT

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

ORGANIC elastic SILT

SANDY elastic SILT

GRAVELLY elastic SILT with SAND

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

Well-graded GRAVEL with CLAY and SAND

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with SILT

Well-graded SAND

Well-graded SAND with SILT

Well-graded GRAVEL with CLAY

Well-graded GRAVEL

Well-graded SAND with SILT and GRAVEL

Well-graded SAND with CLAY and GRAVEL

Well-graded GRAVEL with SAND

Well-graded SAND with GRAVEL

Well-graded SAND with CLAY

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL with CLAY and

Poorly graded GRAVEL

Poorly graded GRAVEL with SILT and SAND

Poorly graded GRAVEL with SILT

Poorly graded SAND

Poorly graded SAND with SILT

Poorly graded SAND with CLAY

Poorly graded SAND with CLAY and

Poorly graded SAND with SILT and GRAVEL

Poorly graded SAND with GRAVEL

Poorly graded GRAVEL with CLAY

Lean CLAY

Lean CLAY with GRAVEL

Lean CLAY with SAND

Fat CLAY

Fat CLAY with SAND

Fat CLAY with GRAVEL

Elastic SILT with SAND

Elastic SILT with GRAVEL

Elastic SILT

PERCENT OR PROPORTION OF SOILS

MOISTURE

APPARENT DENSITY OF COHESIONLESS SOILS

PARTICLE SIZE

Description

Very loose

Loose

Medium Dense

Dense

Very Dense

Criteria

Damp but no visible water

Description

Dry

Moist

Wet

Absence of moisture, dusty, dry to the 

touch

Visible free water, usually soil is 

below water table

Criteria

5 to 10%

15 to 25%

30 to 45%

50 to 100%

Trace

Few

Little

Some

Mostly

Description

Particles are present but estimated to 

be less than 5%

Size

Boulder

Cobble

Gravel

Sand

Description

Coarse

Fine

Coarse

Medium

Fine

No. 10 to No. 4

No. 40 to No. 10

No. 200 to No. 40

60

0 - 4

5 - 10

11 - 30

31 - 50

   > 50

CP

C

UU

CU

CR

EI

UC

PI

Pocket PenetrometerPP

TV

M

OC

SE

UW

VS

DS

SG

PL

SL

CL

R

SW

PA

P

PM Pressure Meter

Pocket Torvane

FIELD AND LABORATORY

TESTING

Consolidation (ASTM D 2435)

Collapse Potential (ASTM D 5333)

Compaction Curve (CTM 216)

Corrosivity Testing 

(CTM 643, CTM 422, CTM 417)

Consolidated Undrained 

Triaxial (ASTM D 4767)

Direct Shear (ASTM D 3080)

Expansion Index (ASTM D 4829)

Moisture Content (ASTM D 2216)

Organic Content-% (ASTM D 2974)

Permeability (CTM 220)

Particle Size Analysis (ASTM D 422) 

Plasticity Index (AASHTO T 90) 

Liquid Limit (AASHTO T 89)

Point Load Index (ASTM D 5731)

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

Shrinkage Limit (ASTM D 427)

Swell Potential (ASTM D 4546)

Unconfined Compression-Soil

(ASTM D 2166)

Unconfined Compression-Rock

(ASTM D 2938)

Unconsolidated Undrained 

Triaxial (ASTM D 2850)

Unit Weight (ASTM D 4767)

Vane Shear (AASHTO T 223)

> 12"

No. 4 to 3/4"

SPT N   (Blows / 12 inches)

3/4" to 3"

3" to 12"

Djan ChandraAmit Bakane

LOG OF TEST BORINGS 3 OF 4

10/09 2/10

55E0113

12231

OF0401

2/24/09

Buu Tran

Taekuk Kim

12 Ora 57 12.2/15.2

ORANGE COUNTY TRANSPORTATION AUTHORITY

550 SOUTH MAIN STREET

ORANGE, CA 92863

SOUTH ST OC-RET WALL

14.42

12115/10

8/9/2010

Sudhakar Vatti

8-10-10

526 527

4-18-11
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