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Geotechnical Design Recommendationsfor Type 1 Retaining Wallsat Car menita Rd/I-5
I nterchange.

In response to your request dated March 22, 2007, the Office of Geotechnical Design
South-1 provides following geotechnical design recommendations for the Type 1 retaining
walls to be built at the proposed Carmenita Ave./I-5 Interchange. The existing Carmenita
Ave. OC (BR 53-0214) is to be replaced with a longer and wider structure with four
additional onramp/off-ramp structures (C1 to C4 lines) connected to the mainline (B1
line). The limits of the wall alignments are presented in Table 1 of the memo.

This office performed subsurface exploration work for the proposed bridges from January
to July of 2006 near the subject site. In addition, more exploratory work, including
drillings and CPT soundings, was conducted from July to September 2008 for the proposed
bridges and retaining walls. Also completed was the soil borings in Dec. 2004 for the
Phase 1 report of the proposed improvements. The following recommendations are based
on the review of the General Plan, review of existing as-built logs of test borings (LOTBS)
for the existing bridge retrofit in 1996, and the recent site explorations from 2004 to
2008.
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Table 1. Locations and Heights of Retaining Walls

Wall Limits Approx.
Retaining Reference Offset Wall maximum
Wall No. Lines Type |Wall Height

Begining Station End Station (m)
11+68 11+87 Bl Line Right Type 5* 2.1

RwW12
11+87 12+87 Bl Line Right Type 1 7.3
RW13 11+80 13+10 B1 Line Left Type 1 10.3
16+10 16+80 B1 Line Right Type 1 7.3

RW16
16+10 16+60 D2 Line Left Type 1 4.2
RW17 16+33 17+72 B1 Line Left Type 1 7.3
RW37 36+60 37+50 C1 Line Left Type 1 4.8
RW38 37+29 37+50 C1 Line Right Type 1 6.1
RW39 37+80 38+34 C2 Line Left Type 1 6.1
RW44 36+90 38+34 C2 Line Right Type 1 6.1
RW43 40+81 40+90 C3 Line Left Type 1 3.6
RW42 40+80 42+00 C3 Line Right Type 1 4.2
RwW41 40+58 42+15 C4 Line Left Type 1 7.3
RW40 40+58 41+12 C4 Line Right Type 1 7.3

Note: * Type 5 wall with shallow foundation was proposed for southern portion of the RW12. The rest of RW12 and
all other wallswere Type 1 wall with driven pile foundations.

SUBSURFACE CONDITION

The Site is situated in the Central Basin of the Los Angeles Coastal Plain. The existing
ground surface of the subject site is generally flat. From existing grade to approximately
14 m below, subsurface materials are mostly loose to medium dense silty sand (SM)
and/or poorly graded sand (SP) interbedded with layer (or layers) of firm to stiff silt and
sandy silt with plasticity ranging from low to high. One and half to 2.4 m of stiff lean clay
or sandy clay (CL) layer was found at most of the boring locations from 14.3 mto 15.2 m
below the ground surface. Below the depth of 16.5 to 17.4 m, subsurface materials are
mostly medium dense to dense clayey sand (SC), silty sand (SM) and sand (SW/SP), with
stiff to hard clay layer interbedded at various depths.

The project site is known to have environmental contamination issues. For the detailed

description of these issues, please refer to the pertinent report for this project by the
District 7 Office of Environmental Engineering and Feasibility Studies.
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GROUNDWATER

Based on review of existing well data and recent measurements, the groundwater table at
the site has changed substantially over time.

Ground water was found from 16.4 m above mean sea level (MSL) to 14.3 m above MSL
based on soil borings completed in May 1996 and December 2004, respectively. In our
recent subsurface exploration, from July to September 2008, groundwater was
encountered near both ends of the proposed main bridge (BR53-3018). The elevations of
the water table for these water units were approximately 14.3 m above MSL, or 9.1 m
below ground surface (bgs) close to retaining walls RW12 and RW13, and 13.7 m above
MSL, or 11.6 m bgs close to retaining walls RW16 and RW17.

The encountered water as described above is considered perched water, and does not
appear to be continuous across the site. For the convenience of discussion, this perched
water isidentified as the upper aquifer in the report.

The upper most regional aquifer underlying the site is Gaspur. This aquifer is continuous
throughout the site and identified as the lower aquifer in the report. The highest
goundwater table elevation of this aquifer over last 17 yearsis a Elev. 0.7 m (MSL) at
WEell No. 1051W (LADPW). The measurement was taken after the storm season of 2006.
This groundwater elevation is dlightly above the groundwater table reported in the log of
test borings (LOTBSs) of May 1996 for seismic retrofit of the existing bridge, which is at
Elev. 0.0 m (MSL), or 24.4 m bgs. During current subsurface exploration performed from
July to September of 2008, this lower aquifer was not measured at any of the boreholes,
which were advanced to 26.4 m below existing ground surface.

However, measurements from three recently installed monitoring wells near the bridge
site indicate that the highest groundwater table was at Elev. 6.2 m (MSL) as of August 21,
2009 to August 24, 2009. The above groundwater table reading is considered to be the
highest for the lower aquifer.

SEISMIC STUDY

The controlling fault for the site is the Puente Hills Blind Thrust (PHBT) located 4.2 miles
northeast of the site. This fault will generate a Maximum Credible Earthquake (MCE) of
moment magnitude 7.25, with a peak ground acceleration of 0.6g.

The site is within a potentially liquefiable zone in the State of California Seismic Hazard

Zones mapping program. Liquefaction analysisidentified the presence of aliquefiable soil
layer from a depth of approximately 9.1 to 13.7 m (approximate elev. of 15 m to 11 m)
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below the existing ground surface. The potential for ground rupture at this site due to fault
movement is considered low since no known fault crosses the project site.

CORROSION EVALUATION

Soil samples were obtained at selected borehole locations during the site exploration for
the bridge structures near the proposed retaining walls and tested for corrosion potential
following the guidelines of the Corrosion Technology Branch. Based on the corrosion
tests, the soils at the site are non-corrosive to reinforced concrete.

Table 2. Corrosion Test Results

. Depth of Soluble Soluble - s
Sample Loaction Sample (m) pH Sulfates Chlorides Minimum Resistivity
9.1-14.0 8.29 N/A N/AY 1981 ohm-cm
Abut 1 (B1 Line)
19.5 - 22.9 7.62 N/A* N/A 3744 ohm-cm
Bent 2 (B1 Line) Composite 8.56 N/AT N/AY 2300 ohm-cm
Bent 6 (B1 Line) 3.0-7.6 8.31 N/AY N/AY 3548 ohm-cm
Abut 1 (C1 Line) 9.1-12.2 8.06 N/A N/A 1726 ohm-cm
Bent 2 (C3 Line) 12.2-17.4 8.16 N/AY N/AY 3561 ohm-cm
Abut 3 (C3 Line) 7.6-12.2 8.63 N/AY N/AY 5000 ohm-cm
Caltrans Criteria for Non-corrosive
Soil and Rock v >55 <2000 PPM | <500 PPM > 1000 Ohm-cm

EMBANKMENT

The settlement due to the embankment surcharge will be in the order of 150 mm near both
abutments on B1 line. Most of the settlement is immediate settlement, which will take
place during construction. Long-term settlement due to primary consolidation is estimated
to be less than 25 mm. The maximum settlement at the retaining wall locations can be
reduced to less than 50 mm, if piles are to be used underneath the retaining wall footings.

EXISTING UTILITIESAT EMBANKMENT/RETAINING WALL LOCATION
RW12
Several existing utility lines intercept the proposed retaining wall, RW12, at an angle of

approximately 12 degrees at different locations at southern portion of the wall alignment,
where Type 5 retaining wall with spread footing was proposed due to some restraints. The
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embankment heights are mostly less than 1.9 m d the locations where the utility lines
intercept the wall. The estimated settlement of most utility lines will be less than 30 mm,
with relatively mild settlement gradient below the embankment and the retaining wall
footing.

However, there is an existing 1.2 m dameter reinforced concrete drainage pipe (RCP)
intercepting the retaining wall RW12 around Station 12+60 (Bl line), where the
embankment height is about 5 meters. The differential settlement is expected to be less
than 75 mm with the maximum settlement near and behind the heel of the pile-supported
wall footing. The settlement gradient is relatively gentle due to the skew (12 degrees) of
the alignments of the wall and the drainage pipe. But whether the drainage pipe can sustain
the surcharge and settlement induced stress needs to be verified by the owner of the
drainage pipe.

To accommodate pile installation, the District proposed realigning the RCP line, making
the angle of the interception 45 degrees between the wall RW12 and RCP aignments. The
approximate station of the interception is at 12+32 (B1 line), where the embankment
height is about 3.6 m above the finished grade. The settlement profile along the realigned
drainage line proposed by the District was obtained by Plaxis FEM analysis, and is
presented in Figure 1 below.

Figure 1. Settlement Profile of RCP Drainage Line
Retaining Wall RW12
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A 305 mm diameter oil line intercepts retaining wall RW16 near Station 16+68 (25.7 m
right offset from B1 line). The pipeline runs approximately 7 meters into the embankment
from southeast and then turn north and nearly parallel to the B1 line, away from the main
bridge. With the oil line located deep into the embankment, the maximum future
embankment height along the oil line will raise to 4.3 m high, making differential
settlement of this utility line a serious concern. The estimated settlement profiles of this
oil line are analyzed in two sections and presented in Figures 2 and 3 below using Plaxis
FEM analysis. In the analysis, the oil line is considered to be flexible. The first section is
from outside the embankment to the first turning point below the embankment fill. The
second section isfrom the first turning point to the north, parallel to the B1 line.

Figure 2. Settlement Along Oil Line - First Section
Retaing Wall RW16
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Note: Negative distance indicates utility alignment outside the footing/emb ankment; positive
distanceis used for that part of utility alignment located underneath the RW16 footing and the
embankment.
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Ave/l-5 Interchange
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Figure 3. Settlement Profile of Qil Line - Second Section
Retaining Wall RW16
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GEOTECHNICAL RECOMMENDATIONS

Except for the southern portion of RW12, the proposed retaining walls should be
supported by driven piles due to relatively high compressibility of foundation soils.
The closed-ended stedl pipe piles Alternative “V” as prescribed in Standard Plan
(2006) can be used, with 60-degree conical pile tip to reduce the direct transfer of
the contaminants.

The pile tip should be a 14.0 m below the bottom of retaining wall footings
according to the subsurface conditions and the analysis of ultimate vertical static
pile capacity usng FHWA DRIVEN. The design axia pile capacity will be 400 kN
per pile. The nominal pile strength will be 800 kN.

Battered piles as shown in Plates B3-1 and B3-2 of Standard Plans (2006) should be
used to improve the lateral resistance of the retaining wall foundations.

To reduce the added stress an piles due to the compression of foundation soils
under the new embankment fills, it is recommended that the embankment be
compacted first to preload the foundation soils, before excavation for retaining wall
footing and pile installation. Due to the construction site constraint, preloading
should be conducted as follows:
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o For retaining wals with design wal height from 6.7 m and above,
embankment preloading will be needed. The height of preloading should be
the proposed embankment height. The toe of the preloading need to be
placed at the retaining wall layout lines, with the slope no flatter than
1.5(H):1(V).

o For retaining walls with design wall height from 3.6 m to 6.1 m, the top of
preloading should be no less than two third of the proposed embankment
height. The toe of the preloading need to be placed at the heel of retaining
wall footing, with the slope no flatter than 1.5(H):1(V).

o For retaining walls with design wall height 3.0 m and lower, preloading is not
required.

A schematic diagram for different preloading scenariosis presented below.

Pre-loading line for RW with Design

“H" from 6.7 m and higher Embankment Finished Grade

________________

/ 1 5 N 1 5
1 O
1.0
Preloajlng linefor RW with Design RN
“H” from3.6t06.1m N

“ Caltrans improves mobility across California”



MR. RAMIN RASHEDI Retaining Walls at Carmenita
May 24, 2010 Ave/l-5 Interchange
Page 9

Due to some constraints, Type 5 retaining wall with spread footing foundation was
proposed by Structural Design for Southern portion of RW12 from Station 11+68
to Station 11+87 (“B1” line). A factor of safety of more than 5.0 can be achieved
for the bearing capacity of the shallow foundation. The global stability criteria can
also be satisfied at this part of the retaining wall 12, for both static and pseudo-
static conditions.

Soil samples were obtained and tested for corrosion potential following the
guidelines of the Corrosion Technology Branch. Based on the results of the
corrosion test, the foundation soils are non-corrosive to reinforced concrete.

Even though liquefaction potential of the underlying soil is relatively high at the
wall locations, ground improvement to mitigate liquefaction potential is not
recommended due to substantially higher cost compared with the cost of repair to
potential damage caused by liquefaction. The repair of distressed retaining walls and
embankment after amajor seismic event isfeasible, and is more cost-effective.

At locations where utility lines are less than three times of pile diameter away from
the piles, isolation casings are required for driven piles. Theisolation casing should
start from (but not be connected to) the bottom of the retaining wall footing, and be
extended to a depth at least 0.6 m below the bottom of the utility lines. A minimum
annular space of 50 mm should be maintained between casing and driven pile. The
above annular space should be filled with compressible materials, in order to reduce
lateral load and/or vertical drag force on the existing utility lines. Wherever the
isolation casing is used to protect utility lines, the design tip of the driven pile
should be lowered by no less than half of the length of the isolation casing.

CONSTRUCTION CONSIDERATIONS

Thirty day waiting period is needed from the end of embankment preloading to the
commencement of retaining wall foundation construction. Settlement monitoring
device should be installed in the embankments to monitor the settlement rate. The
estimated waiting period can be reduced based on settlement measurement with
Engineer’ s approval.

Driven piles achieving capacity of more than 1.5 times of pile nominal strength

using the Gates Formula outlined in Section 49-1.08 of the Standard Specifications
(2006) can be cut off with the Engineer’s approval.
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Any question regarding the above recommendations should be directed to the attention of
Haitao Liu at (916) 227-0992

HAITAOLIU, PE.
Transportation Engineer - Civil
Branch A

cC: R.E. Pending File
Nancy Pe - District 7
OGDS-1, LosAngeles
OGDS-1, Sacramento
GSFileRoom
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DEPARTMENT OF TRANSPORTATION

DIVISION OF ENGINEERING SERVICES

GEOTECHNICAL SERVICES- MS5

OFFICE OF GEOTECHNICAL DESIGN SOUTH -1

Subject: Foundation Report for Carmenita Rd / I-5 Interchange

1. SCOPE OF WORK

This report is a revision that supersedes our previous foundation reports, dated September
27 2006, June 22, 2009, and Jan. 22, 2010. This report includes geotechnical
recommendations for the main bridge structure and all ramp structures. In addition to the
subsurface exploraion completed in 2006, more exploratory work was conducted at the
subject site from August to September 2008, including drillings and CPT soundings.

These recommendations are based on the review of the General Plan, existing as-built logs
of test borings dated May, 1996 for the seismic retrofit of the existing bridge (Carmenita
Rd OC), and the recent subsurface exploration of 2004, 2006 and 2008 for the proposed
project.

2. SUBSURFACE CONDITION

The Site is situated in the Central Basin of the Los Angeles Coastal Plain. The ground
surface of the subject siteis generally flat.

From existing ground surface to approximately 14 m below ground surface (bgs), soils are
mostly medium dense silty sand (SM) and/or poorly graded sand (SP) interbedded with
layer(s) of firm to dtiff silt to sandy silt with plasticity ranging from low to high.
Underlying this soil region, a 1-mto 2.4-m thick stiff lean clay to sandy clay (CL) layer was
encountered at most of the boreholes from 14.3 m to 15.2 m bgs. Below the above clay
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layer, from 16.5 m to 17.4 m bgs, soils are mostly medium dense to dense clayey sand
(SC), sty sand (SM) and sand (SW/SP), interbedded with stiff to hard clay at various
depths. Underlying the interbedded sand and clay layer, from about 18 m bgs, there existsa
1.2-m to 4.8-m thick well graded, dense to very dense sand layer, which appears to be
continuous across the site.

Bedrock was not encountered during any of the subsurface exploration campaigns.

The job site is reported to be contaminated. Please refer to the report issued by Hazardous
Waste Branch, Office of Environmental Engineering and Feasibility Studies, Caltrans
District 7, for further information. |

3. SEISMIC STUDY

The controlling fault for the site is the Puente Hills Blind Thrust (PHBT) Fault located 4.2
miles northeast of the site. This fault will generate a Maximum Credible Earthquake (MCE)
of moment magnitude 7.25 with a peak bedrock acceleration of 0.6g. The soil profile is
classified as type “D” under the Department’'s Seismic Design Criteria (SDC). An
acceleration response spectra (ARS) curve for the project site is attached. The
recommended ARS curve was obtained by modifying the ARS curve in Figure B.8 of the
SDC corresponding to a peak bedrock acceleration of 0.69. These modifications were
introduced to account for the proximity of the controlling seismic source and included a
20% increase in spectral accelerations for periods greater than or equal to 1.0 second. No
modifications were introduced for periods less than or equal to 0.5 second. The spectral
accelerations for periods between 0.5 and 1.0 second were obtained by linear interpolation.

The site is within a potentially liquefiable zone in the State of California Seismic Hazard
Zones mapping program. Liquefaction analysis idertified the presence of aliquefiable soil
layer from a depth of approximately 9 to 14 m (approximate elev. of 15 m to 10 m) below
the existing ground surface. The recommendations presented in this report incorporate the
liquefaction potential of the site by neglecting the friction capacity of the bridge foundation
from the bottom of the footing to the bottom of liquefiable soil layer.

The potential for ground rupture at this site due to fault movement is considered low since
no known fault crosses the project site. The potential for lateral spreading is also low
because the relatively deep depth of potential liquefaction zone and the absence of free
face.
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4. GROUNDWATER

Based on review of existing well data and recent measurements, the groundwater table
elevation at the site has changed substantially over the decades.

Groundwater table was reported to be at Elev. 16.4 m (MSL) in May 1996 and Elev. 14.3 m
(MSL) in December 2004 according to respective Log of Test Borings (LOTBS). In recent
subsurface exploration performed in July 2008, groundwater was encountered near both
ends of the proposed main bridge (BR53-3018). Near Abutment 1, groundwater was
encountered at about Elev. 14.3 m (MSL), which is about 9.1 m bgs. Near Abutment 10,
groundwater was encountered at Elev. 12.9 m (MSL), whichisabout 11.6 m bgs.

The encountered water as described above is consider perched water, and does not appear to
be continuous across the site. For the convenience of discussion, this perched water is
identified as the upper aquifer in the report.

The upper most regional aquifer underlying the site is Gaspur. This aquifer is continuous
throughout the site and identified as the lower aquifer in the report. The highest goundwater
table elevation of this aquifer over last 17 years is at Elev. 0.7 m (MSL) at Well No.
1051W (LADPW). The measurement was taken after the storm season of 2006. This
groundwater elevation is slightly above the groundwater table reported in the log of test
borings (LOTBs) of May 1996 for seismic retrofit of the existing bridge, which is at Elev.
0.0m (MSL), or 24.4 m bgs. During current subsurface exploration performed from July to
September of 2008, this lower aguifer was not measured at any of the boreholes, which
were advanced to 26.4 m below existing ground surface.

However, measurements from three recently installed monitoring wells near the bridge site
indicate that the highest groundwater table was at Elev. 6.2 m (MSL) as of August 21, 2009
to August 24, 2009. The above groundwater table reading is considered to be the highest for
the lower aguifer.

5. CORROSION EVALUATION
Soil samples were obtained at selected borehole locations during site exploration and
tested for corrosion potential following the guidelines of the Corrosion Technology

Branch. Based on the corrosion tests, the soils at the site are non-corrosive to reinforced
concrete.
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Table 1 Corrosion Test Results
. Depth of Soluble Soluble - s
Sample Loaction Sample (m) pH Sulfates Chlorides Minimum Resistivity
9.1-14.0 8.29 N/At N/A 1981 ohm-cm
Abut 1 (B1 Line)
19.5 - 22.9 7.62 N/AT N/AY 3744 ohm-cm
Bent 2 (B1 Line) Composite 8.56 N/A N/AT 2300 ohm-cm
Bent 6 (B1 Line) 3.0-76 8.31 N/AY N/AY 3548 ohm-cm
Abut 1 (C1 Line) 9.1-12.2 8.06 N/AT N/A 1726 ohm-cm
Bent 2 (C3 Line) 12.2-17.4 8.16 N/A® N/AT 3561 ohm-cm
Abut 3 (C3 Line) 7.6-12.2 8.63 N/At N/A 5000 ochm-cm
Caltrans Criteria for Non-corrosive
Soil and Rock >55 < 2000 PPM <500 PPM > 1000 Ohm-cm

Notes: 1. The tests for sulfate and chloride are usually not conducted unless the resistivity of
the sample soil is 2000 Ohm-cm or less. Where resistivity is greater than 2000 Ohm-cm, the

s0il is considered not corrosive,

6. CONTAMINANT

According to District Hazardous Waste branch, subsurface soils and water at the job site are
contaminated. Special construction procedure is required to prevent potential cross-

contamination introduced by bridge foundation construction activities.

7. FOUNDATION DESIGN CONSIDERATION

Due to relatively high liquefaction potential and low density/consistency of the foundation
soils, driven pile is recommended as the structural foundation. Open-ended steel pipe pile
is selected over displacement piles due to pile drivability issue associated with required
small center-to-center pile spacing and presence of very dense soil layer above the lateral

and/or tension controlled piletip elevations.

To prevent cross-contamination by pile driving, special pileinstallation procedureis needed
to facilitate pile installation through the contaminated zone. Advancing casing and removing
the contaminants inside the casing before driving a pile is considered viable by the project
team. Instruction on the installation of casing and removal of the contaminants is to be

provided by District Hazardous Waste branch.
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8. GEOTECHNICAL RECOMMENDATIONS

1)

2)

3)

4)

Tables 2 to 6 show the specified design tip elevations for PP 609X 12.7 open-ended
pipe piles to be used for the bridge foundation. Same pile data table (PDT) can be
used for pile driving inside the casing, which will be initiated at or above 14.6 m
below ground surface (bgs) following the soil removal from interior of the casing.
For piledriving initiated below 14.6 m bgs, correlation tables, Tables 7 and 8, should
be used to modify the design tip elevation presented in Tables 2 to 6. Linear
interpolation can be used to determine the design pile tip elevations between two
adjacent data sets. Depending on the vertical limits of soil removal before pile
driving, the nomina driving resistance presented in PDT has to be modified to
reflect the reduction of driving resistance.

Based on subsurface exploration, the soil profile type for the subject bridge is
classified as Type D. The recommended ARS Curve is attached to the end of this
memao.

The foundation soils for the bridge are classified as non-corrosive to reinforced
concrete according to the corrosion test results of selected soil samples from the
field.

The compressibility of foundation soils at the new approach embankment locations
is relatively high. The settlement due to the new embankment will be in the order of
150 mm based on settlement analysis. Most of the settlement is immediate
settlement, which should take place during construction. Long-term settlement due
to primary consolidation is estimated to be less than 25 mm. To reduce the added
stress on piles due to the compression of foundation soils under the new
embankment fills, it is recommended that the approach embankment be constructed
first to preload the foundation soils, before excavation for abutment footing and pile
installation. The toe of the abutment preloading should be in front of abutment layout
line by ahorizontal distance of no less than 75 percent of the maximum embankment
height (measured from O.G.), with the slope at no flatter than 1.5(H): 1(V). The
schematic diagram for the abutment preloading is presented below.
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Table 2. Pile Data Table for Carmenita Rd/I-5 Interchange (Main Bridge, BR53-3018)
(PP609X12.7 Open-ended Pipe Piles)

) Compression | Tenson Elevation (m) Grade (m) Elevation* * (m) Elezlr;]al;on Ressf(wfill)nce*
Abut 1 890 1780 700 2125 235 | 12(1),55() 1.2 3750
Bent 2 890 1780 700 21625 235 12(1),55(2) 1.2 3750
Bent3 890 1780 700 2025 240 | 15(1),55(@) 15 3750
Bent 4 890 1780 700 2625 245 | 20(1),60Q) | 20 3750
Bent5 700 1400 700 2625 245 | 30(1),60Q) | 30 3350
Bent6 700 1400 700 2525 245 | 30(1),60Q) | 30 3350
Bent 7 700 1400 700 23025 250 | 30(1),65@ | 30 3350
Bent8 700 1400 700 2875 245 | 30(1),600@ | 30 3350
Bent9 700 1400 700 19875 245 30(1),55@ 3.0 3250
Abut 10 890 1780 700 295 245 | 20(1),60Q) | 20 3750
BetClA | 700 1400 700 2625 245 | 30(1),60Q) | 30 3350
BetC1B | 700 1400 700 2625 245 | 30(1),60Q) | 30 3350
BetC2A | 700 1400 700 19875 245 | 30(1),55() | 30 3250
BentC2B | 700 1400 700 19875 245 | 30(1),55@ | 30 3250
BertC3A | 700 1400 700 19875 240 | 30(1),55() 30 3250
BentC3B | 700 1400 700 19875 240 | 30(1),55() 30 3250
BetC4A | 700 1400 700 2625 243 | 301),60Q) | 30 3350
BentC4B | 700 1400 700 2625 243 | 30(),60Q) | 30 3350

Notes: * “Nominal Driving Resistance” shall only be used for pile driving without casing.
**Design tip eevations are based on the following demands. (1) Compression; (2) Tension.

“ Caltrans improves mobility across California”




RAMIN RASHEDI
May 12, 2010

Page 8

Carmenita Rd/I-5 Interchange
BR 53-3018, 3018K, 3018S
3019K ,and 3019S

Table 3. Pile Data Table for Carmenita Rd/I-5 Interchange (SB Off-ramp, C4, BR53-3018K)
(PP609X 12.7 Open-ended Pipe Piles)

Design | Nominal Resistance (kN) | Pile Cut-off| Finished | Sepecified | Nominal
. ; . Design Tip Tip Driving
Location | Loading Elevation Grade Y . . N
KN) Compression | Tension m ) Elevation** (m)| Elevation | Resistance

P (m) (kN)
Bent 1 N/A 1400 700 22.565 24.2 3.0(1),6.0(2 30 3350
Bent 2 N/A 1400 600 22.565 24.3 3.0(1),6.5(2) 30 3350
Bent 3 N/A 1400 600 22.565 244 3.0(1),6.5(2 30 3350
Abut 4 700 N/A N/A 23.265 245 3.0() 30 3350

Notes: * “Nominal Driving Resistance” shall only be used for pile driving without casing.
**Design tip eevations are based on the following demands. (1) Compression; (2) Tension.

Table 4. Pile Data Table for Carmenita Rd/I-5 Interchange (NB On-ramp, C3, BR53-3018S)
(PP609X12.7 Open-ended Pipe Piles)

Design Nominal Resistance (kN) |Pile Cut-off| Finished o Specified Nominal
. ; . Design Tip Tip Driving
Location Loading Elevation Grade : . .
Elevation** (m)| Elevation | Resistance*

(kN) Compression | Tension (m) (m) m) (kN)
Bent 1 N/A 1350 550 21.925 24.2 35(1),7.0(2 35 3300
Bent 2 N/A 1400 500 20.325 24.4 33(1),7.0(2 33 3250
Abut 3 600 N/A N/A 23.725 25.0 4.5(1) 45 3100

Notes. * “Nomina Driving Resistance” shal only be used for pile driving without casing.
**Design tip eevations are based on the following demands: (1) Compression; (2) Tension.

Table 5. Pile Data Table for Carmenita Rd/I-5 Interchange (NB Off-ramp, C2, BR53-3019K)
(PP609X12.7 Open-ended Pipe Piles)

Design Nominal Resistance (kN) | Pile Cut-off] Finished Desian Ti Specified Nominal
. ; . esign Tip Tip Driving
Location Loading Elevation Grade . . .
(kN) c ) Tensi m) m) Elevation** (m) | Elevation | Resistance*

ompression ension m) (kN)
Abut 1 675 N/A N/A 22.905 24.0 3.0(1) 3.0 3350
Bent 2 N/A 1350 1100 21.049 24.3 3.3(1),5.0(2 3.3 3250
Bent 3 N/A 1350 1100 22.080 24.3 33(1),5.0(2 3.3 3250

Notes: * “Nomind Driving Resistance” shdl only be used for pile driving without casing.
**Design tip elevations are based on the following demands: (1) Compression; (2) Tension.

“ Caltrans improves mobility across California”
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Table 6. Pile Data Table for Carmenita Rd/I-5 Interchange (SB On-ramp, C1, BR53-3019S)
(PP609X 12.7 Open-ended Pipe Piles)

Design | Nominal Resistance (kN) |Pile Cut-off| Finished o Specified | Nominal
. ; . Design Tip Tip Driving
Location | Loading Elevation Grade . . .
(kN) ] ) ) ) Elevation*™ (m) | Elevation | Resistance*

Compression | Tension (m) (kN)
Abut 1 725 N/A N/A 22915 240 30(1) 3.0 3400
Bent 2 N/A 1400 600 22505 244 3.0(1),65() 3.0 3350
Bent 3 N/A 1400 600 22.505 245 3.0(1),65(2 3.0 3350

Notes: * “Nomina Driving Resistance” shal only be used for pile driving without casing.
**Design tip elevations are based on the following demands: (1) Compression; (2) Tension.

Table 7. Correlations between Depths of Soil Removal and Design Pile Tip
(1200-1450 kN nominal resistance or 600-725 kN Design Load Driven Steel Pipe Piles)

Depth of Soil Removal (m,

bgs) 14.6 16.0 17.5 19.0 20.5 22.0 235 25.0 26.5

Design Tip Elevation

Adjustment in PDTs (m) 0.0 -1.0 -2.3 -3.7 -5.0 -6.1 -6.9 -7.6 -8.4

Table 8. Correlations between Depths of Soil Removal and Design Pile Tip
(1780 kN nominal resistance Driven Steel Pipe Piles)

Depth of Soil Removal (m,

bgs) 14.6 16.0 17.5 19.0 205 22.0 235 25.0 26.5

Design Tip Elevation

Adjustment in PDTs (m) 0.0 -1.5 -3.0 -4.6 -6.1 -6.9 -7.6 -8.4 -9.1

9. CONSTRUCTION CONS DERATIONS

1) Acceptance criteriafor pile driving should be based on the Gates formula outlined in
Section 49-1.08 of the Standard Specifications (May 2006).

2) When casing is required for pile installation, this Office should be notified to
modify nominal driving resistance.

“ Caltrans improves mobility across California”
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3) The pile tip elevation that determined by lateral capacity has been provided by

DES/Structural Design. Specified pile tip elevation must not be raised above the

design tip elevations that determined by lateral load demand and nomina tension
demand.

4) Groundwater is not anticipated during footing excavation.

5) Hard driving of the pilesis anticipated through dense to very dense sand and gravelly
sand layer, which islocated at approximately 18 m below the ground surface.

6) When casing is used, long section of steel pipe piles will be without lateral support
during pile driving due to removal of the soils inside the casing. The contractor must
provide adequate equipment and method to maintain pile drivability, and prevent pile
buckling.

7) A 60-day waiting period is required between the end of approach embankment

preloading and the commencement of abutment foundation construction. A
schematic diagram for the preloading was presented in Subsection 4) of Section 8.
Settlement monitoring device should be installed 2 meters behind the heels of
abutment footings along the centerline of the structures. The installation and data
collection method of settlement device should be in conformance with California
Test Method (CTM) 112. Settlement of subsurface materials below the original
grade should be verified by the Engineer prior to installation of abutment piles. The
estimated waiting period can be reduced based on settlement measurement with
Engineer’ s approval .

“ Caltrans improves mobility across California”
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The recommendations contained in this report are based on specific project information
regarding structure type, location and design loads that have been provided by the Office of
Structure Design. If any conceptual changes are made during final project design, this
Office should review those changes to determine if these foundation recommendations are
still applicable. Any question regarding the above recommendations should be directed to
the attention of Haitao Liu at (916) 227-0992.

Halitao Liu
{66398

HAITAOLIU, PE
Transportation Engineer — Civil
Office of Geotechnical Design South -1

Cc: Nancy Pe - District 7
Steve Chan— District 7
OGDS-1, Sacramento
OGDS-1, LosAngeles
GS- File Room
R.E. Pending File

“ Caltrans improves mobility across California”
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. ... By Way Of Explanation

The Standard Specifications for Public Works Constructlon popularly known as the “Greenbook”,
was originally published in 1967. The 2006 Edition is the 14™ edition of this book, which is updated and
republished every three years.

The original edition of the Greenbook was the product of almost four years of intensive work by a
400-person task force which then comprised the Joint Cooperative Committee. The City and County of
Los Angeles were major contributors to this effort and these two agencies were the first to adopt the
Greenbook. To date, more than 200 other cities, counties, and agencies in the area have also adopted it
as their standard for public works construction specifications. Interest in the Greenbook has been
worldwide, with copies being acquired and studied by public works officials throughout the United
States, Canada, and many countries overseas.

Immediately after publication of the Greenbook, a permanent Joint Committee, comprised of
representatives from cities, counties, utility companies, and contractors throughout Southern California,
was established to carry on the work. The function of this committee is to study and update the
provisions of these specifications to reflect the constantly changing technology and advanced thinking of
the construction industry.

The first 10 editions of the Greenbook were the product of the Joint Cooperative Committee of the
Southern California Chapter of the American Public Works Association, and the Southern California
Districts of the Associated General Contractors of California.

In December 1995, the Joint Committee formally ceased operations. In January 1996, Public Works
Standards, Inc., a mutual benefit corporation, began producing the Greenbook. The Corporation’s Board
of Directors is comprised of nine members — five representing the American Public Works Association,
and the other four from the Associated General Contractors of California, the Engineering Contractors
Association, the Southern California Contractors Association, and BNi Publications, Inc. The Board
appoints a 25-member Greenbook Committee which carries on the tradition and function of the original
Joint Committee. This committee convenes regularly on each month to consider new changes.

In each of the two years between publication of a new Greenbook edition, the changes which have
been researched and approved by the committee during the preceding year, are published in pamphlet
form as amendments to the current edition. This program maintains a “living” document in public
works specifications. Stripes in the margin of each new edition point out significant changes in the text
adopted since the preceding edition.

The original edition of the Greenbook consisted of three parts: General Provisions, Construction
Materials, and Construction Methods.

In 1970, 1991, and 1994, Parts 4, 5 and 6 were added to provide specifications for alternate aggregate
materials, pipeline system rehabilitation, and modified asphalt products, respectively.
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The Greenbook is designed to aid in furthering uniformity of plans and specifications accepted and used
by those involved in public works construction and to take such other steps as are designed to promote more
competitive bidding by private contractors. The Greenbook provides specifications that have general
applicability to public works projects. The Greenbook does NOT test or approve products. It is the function
of public agencies and private project owners that utilize the Greenbook to determine whether products
proposed by a contractor satisfy the Greenbook specifications or the Special Provisions.

Interested parties who wish to suggest changes or amendments to this book may communicate with
Public Works Standards, Inc., c/o Associated General Contractors of California, 1906 W. Garvey
Avenue South, Suite 100, West Covina, CA 91790.

In 1984, a companion to the Greenbook entitled the Standard Plans for Public Works Constructlon‘
was adopted by the joint comm1ttee Both books are avallable from BNi Publ1cat10ns Inc or other:
technical bookstores.
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PART 1
GENERAL PROVISIONS

SECTION 1—TERMS, DEFINITIONS, ABBREVIATIONS, UNITS OF
MEASURE, AND SYMBOLS

1-1 TERMS — Unless otherwise stated, the words directed, required, permitted, ordered, instructed,
designated, considered necessary, prescribed, approved, acceptable, satisfactory, or words of like
meaning, refer to actions, expressions, and prerogatives of the Engineer.

1-2 DEFINITIONS
Addendum—Written or graphic instrument issued prior to the opening of Bids which
clarifies, corrects, or changes the bidding or Contract Documents. The term Addendum
shall include bulletins and all other types of written notices issued to potential bidders prior
to opening of Bids.
Agency—The legal entity for which the Work is being performed.
Agreement—See Contract.

Assessment Act Contract—A Contract financed by special assessments authorized under a
State Act or procedural ordinance of a City or County.

Base—A layer of specified material of planned thickness placéd immediately below the
pavement or surfacing.

Bid—The offer or proposal of the Bidder submitted on the prescribed form setting forth the
prices for the Work.

Bidder—Any individual, firm, partnership, corporation, or combination thereof, submitting a
Bid for the Work, acting directly or through a duly authorized representative.

Board—The officer or body constituting the awarding authority of the Agency.
Bond—Bid, performance, and payment bond or other instrument of security.
Cash Contract—A Contract financed by means other than special assessments.

Change Order—A written order to the Contractor signed by the Agency directing an addition,
deletion, or revision in the Work, or an adjustment in the Contract Price or the Contract
time issued after the effective date of the Contract. A Change Order may or may not also be
signed by the Contractor.

Code—The terms Government Code, Labor Code, etc., refer to codes of the State of
California.

Contract—The written agreement between the Agency and the Contractor covering the Work.

Contract Documents — Including but not limited to; the Contract, any Addendum (which
pertain to the contract documents), Notice Inviting Bids, Instructions to Bidders; Bid
(including documentation accompanying the Bid and any post-bid documentation
submitted prior to the Notice of Award) when attached as an exhibit to the Contract, the
Bonds, the general conditions, permits from other agencies, the Special Provisions, the
Plans, Standard Plans, Standard Specifications, Reference Specifications, and all
Modifications issued after the execution of the Contract.
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Contractor—The individual, partnership, corporation, joint venture, or other legal entity
having a Contract with the Agency to perform the Work. In the case of work being done
under permit issued by the Agency, the permittee shall be construed to be the Contractor.
The term “prime contractor” shall mean Contractor.

Contract Price—The total amount of money for which the Contract is awarded.

Contract Unit Price—The amount stated in the Bid for a single unit of an item of work.
County Sealer—The Sealer of Weights and Measures of the county in which the Contract is let.
Days—Days shall mean consecutive calendar’s days unless otherwise specified.

Electrolier—Street light assembly complete, including foundation, standard, luminaire arm,
luminaire, etc.

Engineer—The Chief Engineer of the Agency, or other person designated by the Board, acting
either directly or through authorized agents. -

Geotextile—Synthetic fiber used in civil engineering applications, serving the primary
functions of separation and filtration.

House Connection Sewer—A sewer, within a public street or right-of-way, proposed to
connect any parcel, lot, or part of a lot with a mainline sewer.

House Sewer—A sewer , wholly within private property, proposed to connect any building to
a house connection sewer.

Luminaire—The lamp housing including the optical and socket assemblies (and ballast if so
specified). ‘

Luminaire Arm—The structural member, bracket, or mast arm, which, mounted on the
standard, supports the luminaire. f

Modification—Includes Change Orders and Supplemental Agreements. A Modlﬁcatlon may
only be issued after the effective date of the Contract.

Notice of Award——The written notice by the Agency to the successful Bidder stating that upon
compliance by it with the required conditions, the Agency will execute the Contract.

Notice to Proceed—A written notice given by the Ag‘éncy to the Contractor fixing the date on
which the Contract time will start.

Person—Any individual, firm, association, partnership, corporation, trust, joint venture, or
other legal entity.

Plans—The drawings, profiles, cross sections, working drawings, and supplemental drawings,
or reproductions thereof, approved by the Engineer, which show the location, character,
dimensions, or details of the Work.

Private Contract—Work subject to Agency inspection, control, and approval involving
private funds, not administered by the Agency.

Proposal—See Bid.

Reference Specifications—Those bulletins, standards, rules, methods of analysis or test,
codes, and specifications of other agencies, engineering societies, or industrial associations
referred to in the Contract Documents. These refer to the latest edition, including
amendments in effect and published at the time of advertising the project or issuing the
permit, unless specifically referred to by edition, volume, or date.
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Roadway—The portion of a street reserved for vehicular use.

Service Connection—Service connections are all or any portion of the conduit, cable, or duct,
including meter, between a utility distribution line and an individual consumer.

Sewer—Any conduit intended for the reception and transfer of sewage and fluid industrial
waste.

Special Provisions—Additions and revisions to the Standard Specifications setting forth
conditions and requirements peculiar to the Work.

Specifications—Standard Specifications, Reference Specifications, Special Provisions, and
specifications in Supplemental Agreements between the Contractor and the Board.

Standard—The shaft or pole used to support street lighting luminaire, traffic signal heads,
mast arms, etc.

Standard Plans—Details of standard structures, devices, or instructions referred to on the
Plans or in Specifications by title or number.

Standard Specifications—The Standard Specifications for Public Works Construction
(SSPWC), the “Greenbook™.

State—State of California.

Storm Drain—Any conduit and appurtenances intended for the reception and transfer of storm
water.

Street—Any road, highway, parkway, freeway, alley, walk, or way.
Subbase—A layer of specified material of planned thickness between a base and the subgrade.

Subcontractor—An individual, firm, or corporation having a direct contract with the
Contractor or with any other Subcontractor for the performance of a part of the Work.

Subgrade—For roadways, that portion of the roadbed on which pavement, surfacing, base,
subbase, or a layer of other material is placed. For structures, the soil prepared to support a
structure.

Supervision—Supervision, where used to indicate supervision by the Engineer, shall mean the
performance of obligations, and the exercise of rights, specifically imposed upon and
granted to the Agency in becoming a party to the Contract. Except as specifically stated
herein, supervision by the Agency shall not mean active and direct superintendence of
details of the Work.

Supplemental Agreement—A written amendment of the Contract Documents signed by both
parties.

Surety—Any individual, firm, or corporation, bound with and for the Contractor for the
acceptable performance, execution, and completion of the Work, and for the satisfaction of
all obligations incurred.

Tonne — Also referred to as “metric ton”. Represents a unit of measure in the International
System of Units equal to 1,000 kilograms.

Utility—Tracks, overhead or underground wires, pipeline, conduits, ducts, or structures,
sewers, or storm drains owned, operated, or maintained in or across a public right of way or
private easement.

Work—That which is proposed to be constructed or done under the Contract or permit,
including the furnishing of all labor, materials, equipment, and services.
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1-3 ABBREVIATIONS

1-3.1 General. The abbreviations herein, together with others in general use, are applicable to these
Standard Specifications and to project Plans or other Contract Documents. :

All abbreviations and symbols used on Plans for structural steel construction shall conform to those given
by the “Manual of Steel Construction” published by the American Institute of Steel Construction, Inc.

1-3.2 Common Usage

Abbreviation Word or Words
ABAN ..ottt ror e reas Abandon
ABAND ...oovvviiinierenreenssirneecenassaaassssenanens Abandoned
ABS...ooecnniene Acrylonitrile - butadiene - styrene
AC ittt Asphalt Concrete
ACP. it eeerrrenens Asbestos cement pipe
ACWS..oieniinnen Asphalt concrete wearing surface
ALT oot rerenasieins wereeennenin Alternate
AMER STD ..vverevvvemsssnenneenssiresessesns American Standard
AWG...coerecereen. American Wire Gage (nonferrous wire)
BC oo, Beginning of curve
BCR ittt e Beginning of curb return
BDRY .ottt s Boundary
BFE ..ttt Bottom of footing
BM oot Benchi mark
BVC .icicenircieiesieneeenn, Beginning of vertical curve
B/W it seeens s sn s Back of wall
ClC ettt ere e Center to center
CAB ...t Crushed aggregate base
CAL/OSHA...cocovtmverrerierereerenens California Occupational

Safety and Health Administration

CalTrans............. California Department of Transportation
CAP..cortereeteese e Corrugated aluminum pipe
CB o Catch Basin
(63 RO et seaneesneees Curb
CBP..oorvverrrerineerresteesensennns Catch Basin Connection Pipe
CBR ..ottt California Bearing Ratio
CCR...ovtrrcrerereenaenens California Code of Regulations
CCTV..ivvrrrcrieen, reeeretstra e e baneans Closed Circuit TV
CF ettt ettt s Curb face
CE st sae e aes st Cubic foot
CE&G e evreeeeriensiaaeseneneen Curb and gutter
CPR. oot Code of Federal Regulations
CIP ..o e Cast iron pipe
CIPP..oriieeconietrsieeeesisiseens ... Cast-in place pipe
CL cocoereeeeeteeeeneseesesssessenennnnenennn. Clearance, center line
CLE ottt ......Chain link fence
CMB....ooiirieeeeneeeerene Crushed miscellaneous base
CMUC...oiiiiiiiinretir et tbenriareess Cement mortar-coated
CML..ooeiriiieierirneraresscetseenaoseneenas Cement mortar-lined
CO it sbaaans Cleanout (Sewer)
COL.occttr et ae st enaae Column
CONC ottt sesesssnns Concrete

CONN ..ottt erssresbessereesbesessseens Connection
T CONST vt csveenieenis ... Construct, Construction
COORD ... vt reiere e sesssbesensesiranns Coordinate
CSP..ccvveverene s Corrugated steel pipe
et eesserssstee e sosssase e nmsennseneCEIEDE treated base
RE e Siveeveres ... Chieck valve

CYX oirirrnrsiareiosiosboisiussisiesesinsnsionissmsssesessssssanes Cubic yard
L O Load ofplpe
1 T S <o Decibels
DBL ettt ettt ra e nes Double
DE ottt e Douglas fir
DIA i e heee s esieerereseteneseeneseesesenenrienass DiAINELET
DIP .oviiieienetieneeectsneseeneeresseasreresssenas Ductile iron pipe
DL ssseens Dead load
DT oooorvrnreresecsesies s iesssesssessasesssesssassseniasssssesens Drain Tile

: ; e . -... Edge of gutter
EGL.corrertereersieenre v sessesssesessssessssnsens ..Energy grade line
Bl e erresereeeennnn BlEVation
ELC...ccou... et Electrolier lighting conduit
ELT .ottt secenrenanin Extra long ton of slurry
ENGR ..ccoiiicrrecceriicnennennei . Engineer, Engineering
Pttt Edge of pavement
ESMT .ottt res st cesne e v s v s Easement
ETB..c ittt nesneenns Emulsion-treated base
EVC coocvinrevnaeiiememnsrissssessssssinssssseons End of vertical curb
EXC coivivninncsnieisiessnnnesionossvanenenens BXCAVation
EXP IT.coiiinecenrvirneeeeniernevenns ebeseene Expansion joint

CEXST s s BXISting
F o sencsuensasessemms s seses e ssssssssaas s Fahrenheit
F&C .ottt resiese s Frame and cover
F&ILoovocivrcinniain eeieanseaeiesnaesbasasieaeans Furnish and install
FAB....ccoovcririnii Lieeniunsssevereesunnseesiasnnansenntesin «..... Fabricate
FAS oo, revens Flashing arrow sign
FD oottt sessee e es s e Floor drain
FDN oo srens Foundation

FED SPEC. ....cccooverenrrrnereeneverensnns Federal Specification
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FGeeeeeeeeee ettt ctvitccenrce e Finished grade

FH . oocoooeeeereeteretnec et saeesrneraen s srsssasasesnes Fire hydrant
)2 SO OUURUUR OO COPPFO SOt Flow line
S ettt e et Finished surface
FT-LB .ot e e Foot-pound
FTG cooveeeeeeveiet s seeeetsesnsorscnnenns st e besnceseassesans Footing
FW e eseeen s s snsses e sa s sesrenesnenisseas Face of wall
GA oottt e Gauge
GALV oottt sses et eie s s Galvanized
GIP oottt siseenssaenseresenns Galvanized iron pipe
GLeoioeeeeereeee et Ground line or grade line
GM oottt Gas meter
L€ 3 OO USSP PPN Guy pole
GR. oot ee v s e e ta et ess e et e s et Grade
GRTG ceieeeetetesrerteseeresescvenesses s s ss s e eansaceae Grating
GSP.eeereecrceriteteiers s Galvanized steel pipe
H oot s e s secseseseses High or height
HB ..ot eter et ettt ettt es s n et e nas Hose bib
HC oeeoeeeecereeer e csaesseesaons House connection
HDWL oo eeeeee sttt snce st sasaesmsaaane Headwall
HGL. oo reessstesassnnenens Hydraulic grade line
CHORIZ...cooieiicenmnis s Horizontal
HP oottt s s Horsepower
HPG ..ottt esiceteee e e High pressure gas
HPS..ooe s High pressure sodium (Light)
HYDR . oeiicvirierecre e vreecseosiesosnssiessssnesssssaneses Hydraulic
ID it cste e ereree st sns bbb e Inside diameter
CINCLieni s Including
INSP oottt e Inspection
TNV oo en e s e Invert
TP e e Iron pipe
JC et Junction chamber
JCT ettt a e e e s Junction
TS s Junction structure
T ettt s sa et Joint
| SO RO UOROT IO Length
LAB ..o ccee ettt seeei e sans st Laboratory
LAT ottt s Lateral
LB ettt e et s a e s a st s Pound
| 51 5 UV UUO USROS R RSP Local depression
LF oot te st s sr e eanan Linear foot
LH.oooeeeeeeeere et er et Lamp hole
L et a et en s e re e e Live load
LOL ettt ene st Layout line
LONG ..ottt reeesrssee e sraese s Longitudinal
LP ottt s s Lamp post
LPS ettt Low pressure sodium (Light)
LS ettt et Lump sum
LTS oottt eene s e s e es Lime treated soil
MAINT ..oonrieerree e reeee e s et rsaes Maintenance
MAK eoeeeereereeee et css s enre e Maximum
MCR ..ot saeareens Middle of curb return

MEAS ... eceeeeeeterene et tecensie e ae s b Measure
MH oo enveeiees Manhole, maintenance hole
MIL SPEC....cciiiriiciinieninimraeeens Military specification
MISC ..oveeerieeeeee sttt aeereanas Miscellaneous
MOD ...civveceeecineens R Modified, modify
MON .otirereeeerret et ie st sses s e aberes Monument
MULT oteveteeernrieeseeeee e ererseecessensssesssernesaennasses Multiple
MVL ettt eieeeiieaeeas Mercury vapor light
NRCP ..ot Nonreinforced concrete pipe
OBS..coevirciins eerrerrreearaetan et et ab e nns Obsolete
OC ettt ettt On center
16 5 OO UD PP OURR Outside diameter
OF oot ereeces e e rae e seaesaee s e ass e e nsens Outer edge
OPP ..ottt Opposite
ORIG ...cuoovieeeeerneereecrete st snerser s s nssaasees Original
PBoeereeee et e e s Pull box
PCoeetereietemere sttt sana s Point of curvature
PCC..ccoviviriiiiiinn Portland cement concrete or point of
compound curvature
PCVC ..ovcvvvrnrinenne, Point of compound vertical curve
PE e et Polyethylene
Pl Point of intersection
PLo et e e e Property line
PMB ..o Processed miscellaneous base
POC ettt er s ane e Point on curve
POT ettt Point on tangent
P e e Power pole
PRC ..ot evesenenees Point of reverse curve
PRVC ..oreeeenerececriresinns Point of reverse vertical curve
PSIL.ceeeccencreet e Pounds per square inch
o O SO RSOOSR TP Point of tangency
PVC et e Polyviny! chloride
PVMT ettt Pavement
PVT R/W. it Private right-of-way
Qe Rate of flow in cubic feet per second
QUAD ..ot Quadrangle, Quadrant
R oo eteeeette e e e ba et e e e sttt b et et Radius
REO oottt ens s Rock and oil
RIW ceteeeetetetestesesseesess s ssassssenaasernnonans Right-of-way
RA ettt eeneae e et er e Recycling agent
RAC.. e Recycled asphalt concrete
RAP .ot Reclaimed asphalt pavement
RBAC .. Rubberized asphalt concrete
RC e Reinforced concrete
RCB...oeeeeeeeeeniincceis e Reinforced concrete box
RCE ..t Registered civil engineer
RCP i Reinforced concrete pipe
ROV i rs e mesnesssaenens Remote control valve
REF coioeieeetertei e neeessaesses s srn et an e Reference
REINF ...oooereteereeenevenisnnenns Reinforced or reinforcement
RES cooeeeerteeteeeeeeeresmesssecsrte et es s esas s e s s enes Reservoir
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RR oo rrererseeaebt e neaee Railroad SY cooieceerrarereeens et Square yard
RSE ..ot Registered structural engineer TAN ..ot SOOI Tangent
RTE oot Registered traffic engineer TC i ereeten e e se st s aa s anaatne Top of curbr
S s e Slope TEL ittt eees e eenes Telephone
SCCP.veireererrieeereeaenan Steel cylinder concrete pipe TE e eeve e e .Top of footing
SD ot eeevees weer. StOrm drain TOPO ..ottt ieresnsesee st cresaeasean Topography
SDR......... ..... Standard thermoplastic pipe dimension ratio TR ittt res st osesoses s sesesseveorens Tract
(ratio of pipe O.D. to minimum wall thickness) TRANS ...ttt sttt reesae s saebe s Transition
SE..oiiiviinivinietsenincsie e see e Sand Equivalent TS Traffic signal or transition structure
SEC ettt este st v e steserr e ta sttt erens Section TSC ettt eaeas Traffic signal conduit
SE oot Square foot TSS s Traffic signal standard
17 TR International System of Units (Metric) TW et srene sttt e ens Top of wall
SPEC........... RO eerierene e Specifications TYP et Typical
SPPWC ..... Standard Plans for Public Works Construction USA ot vrniaese e Underground Service Alert
SRucortirteiteeriireeririre st erese et ee s saesas Standard ratio VAR ciiecirinrneeeriniessenmnsssesssessssvessessensossans Varies, Variable
S et Sanitary sewer VBt ettt r e e sraersenten Valve box
SSB ..ot Select sub-base VCiiinivinninins ettt e enebann Vertical curve
SSPWC. ...ooivicriinins Standard Specifications for Public VECPiuiitiinrierientiiersessssieesnsessssnsane Vitrified clay pipe
Works Construction VERT .ottt sreseeveseeseessesnes e stananesesnens Vertical
STHWY oottt resinaerennnnes State highway VOL oottt e e snesenes s Volume
STA ettt ettt reesuessseesesrssessesssesessesnaren Station W i ettt ae e Wider or width
STD .o eircicierrenesteeseesssssessesae seesesasaeessesessensssenes Standard WATCH.....cccoveenee. Work Area Traffic Control Handbook
STR ettt et e saes e see s Straight Wittt senes Wrought iron
STR GRu.covrviniiniriirreeeeeenerineseneesceneevenis Straight grade WM ittt sessn e esneesanes Water meter
STRUC........ feieeesenrserareneseraessasassesataras Structural/Structure WPJ..coioviies reeeaens SUOTOTRRE S S UUROTN Weakened plane joint
SW ettt ese s sa b s bessenan Sidewalk XOONN ....oorirrererirrerinnneesesseeeresearessereas Cross connection
SWD ittt e esesesaeaens Sidewalk drain KSEC ...coviieriineerenieeriesssesesseseesessssessssessassons Cross section
1-3.3 Institutions.
Abbreviation .... .. Word or Words
AASHTO.... American Association of State Highway and Transportation Officials
AISC....oiciiiiienerninnsesriieeneeneenennni American Institute of Steel Construction
ANST .ottt American National Standards Institute
APt ..American Petroleum Institute
AREA (..o American Railway Engineering Association
ASTM ..ot American Society for Testing and Materials
AWPA L. AmieTican Wood Preservers Association
AWS s AIETICAN Welding Society
AWWA et see e sanns American Water Works Association
GRI ..ot seneas Geosynthetic Research Institute
NEMA ..ottt National Electrical Manufacturers Assn.
NOAA.... National Oceanic and Atmospheric Administration (Dept. of Commerce)
UL .ottt eearscvevressteesae e e si s an e sseenns Underwriters’ Laboratories Inc.
USGS ...

....... United States Geological Survey
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1-4 UNITS OF MEASURE.
1-4.1 General. The International System of Units, also referred to as SI or the metric system, is the
principal measurement system in these specifications and shall be used for comstruction, unless
otherwise stated in the Contract Documents. U.S. Standard Measures, also called U.S. Customary
System, are included in parenthesis. SI units and U.S. Standard Measures in parenthesis may or may not
be exactly equivalent. If U.S. Standard Measures are specified for use in the contract documents, then all
values used for construction shall be U.S. Standard Measures shown in parenthesis. However, certain
material specifications and test requirements contained herein use SI units specifically and conversions
to U.S. Standard Measures have not been included in these circumstances. When U.S. Standard
Measures are not included in parenthesis, then the SI units shall control.

Reference is also made to ASTM E 380 for definitions of various units of the SI system and a more
extensive set of conversion factors.

1-4.2 Units of Measure and Their Abbreviations.

U.S. Customary Unit Equal To ST Unit
(Abbreviations) _ (Abbreviations)

I mil (5 0.001 I0).cueiiiiiieieeciinrc e 25.4 micrometer (um)

130CH (1) 1ottt 25.4 millimeter ( mm)

L I0CH (IN) 1ottt ettt 2.54 centimeter (cm)

1 £OO (1) oot 0.3048 meter (m)

1 yard (YA) .oveevveeeeceeeneireeie et 0.9144 meter (m)

1 1001€ (L) et 1.6093 kilometer (km)

1 SQUATE OO (F12)...vuvvereerreee ettt nssnens 0.0929 square meter (m?)

1 square yard (Y02 ....c.covemveeeniniiiicie e 0.8361 square meter (m?)

1 cubic fOOt (T3, 0.0283 cubic meter (m?)

1 cubic yard (Yd®).....coeeeereieeeneeeeeecrcc 0.7646 cubic meter (m?)

L BCTE vttt e e et ne s ne s e sa et 0.4047 hectare (ha)

1 U.S. gallon (2al) ocvecvveeiieeeie e 3.7854 Liter (L)

1 fluid ounce (fl. 0Z.) .covecvevcriiecriieiccicerrr e 29.5735 milliliter (mL)

1 pound mass (1b) (aV0irdupois).......ccoeevevvrrrecsieniivenieireeeine 0.4536 kilogram (kg)

1 OUNCE MASS (0Z) +evvereererrinrerrereeereesreersreeereesse s s eaaesseseans 0.02835 kilogram (kg)

1 Ton (= 2000 1b avoirdupois).....ccceceerereerireeereriniesenierensenes 0.9072 Tonne (= 907 kg)

1 POISE .ot b 0.1 pascal - second (Pa - s)

1 CentiStOKE (CS)  coververereriecriereceeene et 1 square millimeters per second ( mm?'s)

1 pound £orce (IDL).....c.covuiererieneieiiicecieee e 4.4482 Newton (N)

1 pounds per square Inch (PSI)....cceceerereiniseiniiiee e 6.8948 Kilopascal ( kPa)

1 pound force per foot (Ibf/ft).......cocvvnriiiniiii 1.4594 Newton per meter (N/m)

1 foot-pound force (ft-16f) ....coveevieneniii 1.3558 Joules (J)

1 foot-pound force per second ([£t-1b£]/S)...c.ccvveiviiniininnennne. 1.3558 Watt (W)

1 part per million (PPIL) c.veveevrerreerierierierieiiscrienecnere e 1 milligram/liter (mg/L)

Temperature Units and Abbreviations
Degree Fahrenheit (°F): Degree Celsius (°C):
F=(1.8x°C)+32 °C=(°F-32)/1.8
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SI Units (abbreviation) Commonly Used in Both Systems
1 Ampere (A)

1 Volt (V).

1 Candela (cd)

1 Lumen (lm)

1 second (s)

Common Metric Prefixes

Kilo (K) cuveveerieeenieneneeenre et 108
CONEL (€) cvirruirreeienieientete et re e er st v enereaes 107
DI (1) ettt 10
IECTO (JL) cvevtitieeeeeeeeeietseenesrestenestaaesesenessessensesessans 10°
DANO (T1)cvereererieenrerirerirasteseessesensesaesseressseeessesessesenne 107
PICO ()ervererrererieererierieniesteaeseersiesesresseestessesaeasasasesens 10712
1-5 SYMBOLS

A Delta, the central angle or angle between tangents

Lo Angle

% e Percent

SRR Feet or minutes

e Inches or seconds

e Number

i per or (between words)

O e Degree

PL ... Property line

CL...... Centerline

SL ........... Survey line or station line

SECTION 2 - SCOPE AND CONTROL OF WORK

2-1 AWARD AND EXECUTION OF CONTRACT. Award and execution of Contract will be as
provided for in the Specifications, Instruction to Bidders, or Notice Advertising for Bids.

2-2 ASSIGNMENT. No Contract or portion thereof may be assigned without consent of the Board;
except that the Contractor may assign money due or which will accrue to it under the Contract. If given
written notice, such assignment will be recognized by the Board to the extent permitted by law. Any
assignment of money shall be subject to all proper withholdings in favor of the Agency and to all
deductions provided for in the Contract. All money withheld, whether assigned or not, shall be subject to,
being used by the Agency for completion of the Work, should the Contractor be in default.
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2-3 SUBCONTRACTS.

2-3.1 General. Each Bidder shali comply with the Chapter of the Public Contract Code including
Sections 4100 through 4113. The following excerpts or summaries of some of the requirements of this
Chapter are included below for information:

The Bidder shall set forth in the Bid, as provided in 4104:

“(a) The name and location of the place of business of each subcontractor who will perform work
or labor or render service to the prime contractor in or about the construction of the work or
improvement, or a subcontractor licensed by the State of California who, under subcontract to the
prime contractor, specially fabricates and installs a portion of the work or improvement according to
detailed drawings contained in the plans and specifications, in an amount in excess of one-half of 1
percent of the prime contractor’s total bid, or, in the case of bids or offers for the construction of
streets or highways, including bridges, in excess of one-half of 1 percent of the prime contractor’s
total bid or ten thousand dollars ($10,000), whichever is greater.”

“(b) The portion of the work which will be done by each such subcontractor under this act. The
prime contractor shall list only one subcontractor for each such portion as is defined by the prime
contractor in his bid.”

If the Contractor fails to specify a Subcontractor, or specifies more than one Subcontractor for the
same portion of the work to be performed under the Contract (in excess of one-half of 1 percent of the
Contractor’s total Bid), the Contractor shall be qualified to perform that portion itself, and shall perform
that portion itself, except as otherwise provided in the Code.

As provided in Section 4107, no Contractor whose Bid is accepted shall substitute any person as
Subcontractor in place of the Subcontractor listed in the original Bid, except for causes and by
procedures established in Section 4107.5. This section provides procedures to correct a clerical error in
the listing of a Subcontractor.

Section 4110 provides that a Contractor violating any of the provisions of the Chapter violates the
Contract and the Board may exercise the option either to cancel the Contract or assess the Contractor a
penalty in an amount of not more than 10 percent of the subcontract involved, after a public hearing.

2-3.2 Additional Responsibility. The Contractor shall give personal attention to the fulfillment of
the Contract and shall keep the Work under its control.

“The Contractor shall perform, with its own organization, Contract work amounting to at least 50
percent of the Contract Price except that any designated “Specialty Items” may be performed by
subcontract and the amount of any such “Specialty Items” so performed may be deducted from the
Contract Price before computing the amount required to be performed by the Contractor with its own
organization. “Specialty Items” will be identified by the Agency in the Bid or Proposal. Where an entire
item is subcontracted, the value of work subcontracted will be based on the Contract Unit Price. When a
portion of an item is subcontracted, the value of work subcontracted will be based on the estimated
percentage of the Contract Unit Price. This will be determined from information submitted by the
Contractor, and subject to approval by the Engineer.

Before the work of any Subcontractor is started, the Contractor shall submit to the Engineer for
approval a written statement showing the work to be subcontracted giving the name and business of each
Subcontractor and description and value of each portion of the work to be so subcontracted.

2-3.3 Status of Subcontractors. Subcontractors shall be considered employees of the Contractor,
and the Contractor shall be responsible for their work.
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2-4 CONTRACT BONDS. Before execution of the Contract, the Bidder shall file surety bonds with the
Agency to be approved by the Board in the amounts and for the purposes noted below. Bonds issued by a surety
who is listed in the latest version of U.S. Department of Treasury Circular 570, who is authorized to issue bonds
in California, and whose bonding limitation shown in said circular is sufficient to provide bonds in the amount»
required by the Contract shall be deemed to be approved unless specifically rejected by the Agency. Bonds from
all other sureties shall be accompanied by all of the documents enumerated in Code of Civil Procedure 995.660
(a). The Bidder shall pay all bond premiuins, costs, and incidentals.

Each bond shall incorporate, by reference, the Contract and be signed by both the Bidder and Surety and the
signature of the authorized agent of the Surety shall be notarized.

The Bidder shall provide two good and sufficient surety bonds. The “Payment Bond” (Material and Labor
Bond) shall be for not less than 100 percent of the Contract Price, to satisfy claims of material suppliers and
mechanics and laborers employed by it on the Work. The bond shall be maintained by the Contractor in full force
and effect until the Work is accepted by the Agency and until all claims for materials and labor are paid, and shall
otherwise comply with the Civil Code.

The “Performance Bond” shall be for 100 percent of the Contract Price to guaranty faithful performance of
all work, within the time prescribed, in a manner satisfactory to the Agency, and that all materials ‘and
workmanship will be free from original or developed defects. The bond must remain m éffect until the end of all
warranty periods set forth in the Contract. - - '- oE ‘

Should any bond become insufficient, the Contractor shall renew the bond w1thm 10 days after recelvmg
notice from the Agency.

Should any Surety at any time be unsatisfactory to the Board, notice will be given the Contractor to that
effect. No further payments shall be deemed due or will be made under the Contract until 2 new Surety shall
qualify and be accepted by the Board. : :

Changes in the Work or extensions of time, made pursuant to the Contract, shall in no way release the
Contractor or Surety from its obligations. Notice of such changes or extensions shall be waived by the Surety

2-5 PLANS AND SPECIFICATIONS. \

2-5.1 General. The Contractor shall keep at the Work site a copy of the Plans and Spe01ﬁcat10ns to Whlch
the Engineer shall have access at all times.

The Plans, Specifications, and other Contract Documents shall govern the Work. The Contract Documents
are intended to be complementary and cooperative. Anything specified in the Specifications and not shown on
the Plans, or shown on the Plans and not specified in the Specifications, shall be as though shown on or specified
in both.

The Plans shall be supplemented by such workmg drawings and shop drawings as are necessary to
adequately control the Work.

The Contractor shall ascertain the existence of any conditions affecting the cost of the Work through a
reasonable examination of the Work site prior to submitting the Bid. ‘

Existing improvements visible at the Work site, for which no specific dlsposmon is made on the Plans, but
which interfere with the completion of the Work, shall be removed and disposed of by the Contractor. s

The Contractor shall, upon discovering any error or omission in the Plans or Specifications, immediately call
it to the attention of the Engineer. ,

2-5.2 Precedence of Contract Documents. If there is a conflict between any of the Contract,
Documents, the document highest in precedence shall control. The precedence shall be as follows:

1) Permits issued by jurisdictional regulatory agencies.
2) Change Orders and/or Supplemental Agreements; whichever occurs last
3) Contract/Agreement.
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4) Addenda.

5) Bid/Proposal.

6) Special Provisions.

7) Plans.

8) Standard Plans.

9) Standard Specifications.

10) Reference Specifications.
Detail drawings shall take precedence over general drawings.
2-5.3 Submittals.

2-5.3.1 General. Submittals shall be provided, at the Contractor’s expense, as required in 2-5.3.2, 2-
5.3.3 and 2-5.3.4, when required by the Plans or Special Provisions, or when requested by the Engineer.

Materials shall neither be furnished nor fabricated, nor shall any work for which submittals are
required be performed, before the required submittals have been reviewed and accepted by the Engineer.
Neither review nor acceptance of submittals by the Engineer shall relieve the Contractor from
responsibility for errors, omissions, or deviations from the Contract Documents, unless such deviations
were specifically called to the attention of the Engineer in the letter of transmittal. The Contractor shall
be responsible for the correctness of the submittals.

The Contractor shall allow a minimum of 20 working days for review of submittals unless otherwise
specified in the Special Provisions. Each submittal shall be accompanied by a letter of transmittal.

- 2-5.3.2 Working Drawings. Working drawings are drawings showing details not shown on the
Plans which are required to be designed by the Contractor. Working drawings shall be of a size and scale
to clearly show all necessary details. _ '

Six copies and one reproducible shall be submitted. If no revisions are required, three of the copies
will be returned to the Contractor. If revisions are required, the Engineer will return one copy along with
the reproducible for resubmission. Upon acceptance, the Engineer will return two of the copies to the
Contractor and retain the remaining copies and the reproducible.

Working drawings are required in the following subsections:

TABLE 2-5.3.2 (A)

ltem Section Number | Title Subject

1 7-10.4.1 Safety Orders Trench Shoring

2 207-2.5 Joints Reinforced Concrete Pipe

3 207-8.4 Joints Vitrified Clay Pipe

4 207-10.21 General Fabricated Steel Pipe

5 300-3.2 Cofferdams | Structure Excavation & Backfill
6 303-1.6.1 General Falsework

7 303-1.7.1 General Placing Reinforcement

8 303-3.1 General Prestressed Concrete Construction
9 304-1.1.1 Shop Drawings Structural Steel

10 304-1.1.2 Faisework Plans Structural Steel

11 304-2.1 General Metal Hand Railings

12 306-2.1 General Jacking Operations

13 306-3.1 General Tunneling Operations

14 306-3.4 Tunnel Supports Tunneling Operations

15 306-6 Remodeling Existing Sewer Facilities Poiyethylene Liner Installation
16 306-8 Microtunneling : Microtunneling Operations

17 307-4.3 Controller Cabinet Wiring Diagrams Traffic Signal Construction
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Working drawings listed above as Items 5, 6, 8, 9, 10, 12, 13, 14 and 16 shall be prepared by a Civil
or Structural Engineer registered by the State of California.

2-5.3.3 Shop Drawings. Shop drawings are drawings showing details of manufactured or assembled
products proposed to be incorporated into the Work. Shop drawings required shall be as specified in the
Special Provisions.

2-5.3.4 Supporting Information. Supporting information is information required by the
Specifications for the purposes of administration of the Contract, analysis for verification of
conformance with the Specifications, the operation and maintenance of a manufactured product or
system to be constructed as part of the Work, and other information as may be required by the Engineer.
Six copies of the supporting information shall be submitted to the Engineer prior to the start of the Work
unless otherwise specified in the Special Provisions or directed by the Engineer. Supporting information
for systems shall be bound together and include all manufactured items for the system. If resubmittal is
not required, three copies will be returned to the Contractor. Supporting information shall consist of the
following and is required unless otherwise specified in the Special Provisions:

1) List of Subcontractors per 2-3.2.

2) List of Materials per 4-1.4.

3) Certifications per 4-1.5.

4) Construction Schedule per 6-1. e

5) Confined Space Entry Program pet 7-10.4.4.

6) Concrete mix designs per 201-1.1.

7) Asphalt concrete mix designs per 203-6.1.

8) Data, including, but not limited to, catalog sheets, manufacturer’s brochures, technical bulletins,
specifications, diagrams, product samples, and other information necessary to describe a system,
product or item. This information is required for irrigation systems, street lighting systems, and
traffic signals, and may also be required for any product, manufactured item, or system. '

2-6 WORK TO BE DONE. The Contractor shall perform all work necessary to- complete the
Contract in a satisfactory manner. Unless otherwise provided, the Contractor shall furnish all materials,
equipment, tools, labor, and incidentals necessary to complete the Work.

2-7 SUBSURFACE DATA. All soil and test hole data, water table elevations, and soil analyses
shown on the drawings or included in the Specifications apply only at the location of the test holes and
to the depths indicated. Soil test reports for test holes which have been drilled are available for
inspection at the office of the Engineer. Any additional subsurface exploration shall be done by Bidders
or the Contractor at their own expense.

The indicated elevation of the water table is that which existed on the date when test hole data was
determined. It is the Contractor’s responsibility to determine and allow for the elevation of groundwater at the
date of project construction. A difference in elevation between groundwater shown in soil boring logs and
groundwater actually encountered during construction will not be considered as a basis for extra work.

2-8 RIGHT-OF-WAY. Rights-of-way, easements, or rights-of-entry for the Work will be provided
by the Agency. Unless otherwise provided, the Contractor shall make arrangements, pay for, and assume
all responsibility for acquiring, using, and disposing of additional work areas and facilities temporarily
required. The Contractor shall indemnify and hold the Agency harmless from all claims for damages
caused by such actions.
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2-9 SURVEYING.

2-9.1 Permanent Survey Markers. The Contractor shall notify the Engineer, or the owner on a
Private Contract, at least 7 days before starting work to allow for the preservation of survey monuments,
lot stakes (tagged), and bench marks. The Engineer, or the owner at its cost, shall file a Corner Record
Form referencing survey monuments subject to disturbance in the Office of the County Surveyor prior to
the start of construction and also prior to the completion of construction for the replacement of survey
monuments. The Contractor shall not disturb survey monuments, lot stakes (tagged), or bench marks
without the consent of the Engineer or the owner on Private Contracts. The Contractor shall bear the
expense of replacing any that may be disturbed without permission. Replacement shall be done only
under the direction of the Engineer by Registered (licensed) Licensed Land Surveyor or a Registered
Civil Engineer authorized to practice land surveying within the state. ’

When a change is made in the finished elevation of the pavement of any roadway in which a
permanent survey monument is located, the Contractor shall adjust the monument cover to the new
grade within 7 days of finished paving unless otherwise specified.

2-9.2 Survey Service. Except for private contracts, the Engineer will perform and be responsible for the
accuracy of surveying adequate for construction. The Contractor shall preserve construction survey stakes and
marks for the duration of their usefulness. If any construction survey stakes are lost or disturbed and need to be
replaced, such replacement shall be by the Engineer at the expense of the Contractor.

The Contractor shall notify the Engineer in writing at least 2 working days before survey services
will be required in connection with the laying out of any portion of the Work. The Contractor shall dig
all holes necessary for line and grade stakes.

Unless otherwise specified, stakes will be set and stationed by the Engineer for curbs, headers,
sewers, storm drains, structures, and rough grade. A corresponding cut or fill to finished grade (or
flowline) will be indicated on a grade sheet.

2-9.3 Private Engineers. Surveying by private engineers on the Work shall conform to the quality
and practice required by the Engineer.

2-9.4 Line and Grade. All work shall conform to the lines, elevations, and grades shown on the Plans.

Three consecutive points set on the same slope shall be used together so that any variation from a
straight grade can be detected. Any such variation shall be reported to the Engineer. In the absence of
such report, the Contractor shall be responsible for any error in the grade of the finished work.

Grades for underground conduits will be set at the surface of the ground. The Contractor shall
transfer them to the bottom of the trench.

2-10 AUTHORITY OF BOARD AND ENGINEER. The Board has the final authority in all
matters affecting the Work. Within the scope of the Contract, the Engineer has the authority to enforce
compliance with the Plans and Specifications. The Contractor shall promptly comply with instructions
from the Engineer or an authorized representative.

The decision of the Engineer is final and binding on all questions relating to: quantities; acceptability
of material, equipment, or work; execution, progress or sequence of work; and interpretation of the
Plans, Specifications, or other drawings.- This shall be precedent to any payment under the Contract,
unless otherwise ordered by the Board.

2-11 INSPECTION. The Work is subject to inspe‘ction and approval by the Engineer. The
Contractor shall notify the Engineer before noon of the working day before inspection is required. Work
shall be done only in the presence of the Engineer, unless otherwise authorized. Any work done without
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proper inspection will be subject to rejection. The Engineer and any authorized representatives shall at
all times have access to the Work during its construction at shops and yards as well as the project site.
The Contractor shall provide every reasonable facility for ascertaining that the materials and
workmanship are in accordance with these specifications. Inspection of the Work shall not relieve the
Contractor of the obligation to fulfill all conditions of the Contract.

SECTION 3 - CHANGES IN WORK

3-1 CHANGES REQUESTED BY THE CONTRACTOR.

3-1.1 General. Changes in the Plans and Specifications, requested in writing by the Contractor,
which do not materially afféct the Work and which are not detrimental to the Work or to the interests of
the Agency, may be granted by the Engineer. Nothing herein shall be construed as granting a right to the
Contractor to demand acceptance of such changes.

3-1.2 Payment for Changes Requested by the Contractor. If such changes are granted, they shall
be made at a reduction in cost or no additional cost to the Agency.

3-2 CHANGES INITIATED BY THE AGENCY.

3-2.1 General. The Agency may change the Plans, Specifications, character of the work, or quantlty
of work provided the total arithmetic dollar value of all such changes, both additive and deductive, does
not exceed 25 percent of the Contract Price. Should it become necessary to exceed this limitation, the
change shall be by written Supplemental Agreement between the Contractor and Agency, unless both
parties agree to proceed with the change by Change Order.

Change Orders shall be in writing and state the dollar value of the change or establish the method of
payment, any adjustment in the Contract time of completion, and when negotiated prices are 1nvolved
shall provide for the Contractor’s signature indicating acceptance.

3-2.2 Contract Unit Prices.

3-2.2.1 General. If a change is ordered in an item of work covered by a Contract Unit Price, and
such change does not involve substantial change in character of the work from that shown on the Plans
or specified in the Specifications, then an adjustment in payment will be made. This adjustment will be
based upon the increase or decrease in quantity and the Contract Unit Price.

If the actual quantity of an item of work covered by a Contract Unit Price and constructed in
conformance with the Plans and Specifications varies from the Bid quantity by 25 percent or less,
payment will be made at the Contract Unit Price. If the actual quantity of said item of work varies from
the Bid quantity by more than 25 percent, payrment will be made per 3-2.2.2 or 3-2.2.3 as appropriate.

If a change is ordered in an item of work covered by a Contract Unit Price, and such change does
involve a substantial change in the character of the work from that shown on the Plans or specified in the
Specifications, an adjustment in paymient will be made per 3-2.4.

3-2.2.2 Increases of More Than 25 Percent. Should the actual quantity of an item of work
covered by a Contract Unit Price and constructed in conformance with the Plans and Specifications,
exceed the Bid quantity by more than 25 percent, payment for the quantity in excess of 125 percent of
the Bid quantity will be made on the basis of an adjustment in the Contract Unit Price mutually agreed to
by the Contractor and the Agercy, or at the option of the Engineer, on the basis of Extra Work per 3-3.
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The Extra Work per 3-3, basis of payment, shall not include fixed costs. Fixed costs shall be deemed
to have been recovered by the Contractor through payment for 125 percent of the Bid quantity at the
Contract Unit Price.

3-2.2.3 Decreases of More Than 25 Percent. Should the actual quantity of an item of work covered
by a Contract Unit Price, and constructed in conformance with the Plans and Specifications, be less than
75 percent of the Bid quantity, an adjustment in payment will not be made unless so requested in writing
by the Contractor. If the Contractor so requests, payment will be made on the basis of an adjustment in
the Contract Unit Price mutually agreed to by the Contractor and the Agency, or at the option of the
Engineer, on the basis of Extra Work per 3.3; however, in no case will payment be less than would be
made for the actual quantity at the Contract Unit Price nor more than would be made for 75 percent of
the Bid quantity at the Contract Unit Price.

3-2.3 Stipulated Unit Prices. Stipulated Unit Prices are unit prices established by the Agency in the
Contract Documents. Stipulated Unit Prices may be used for the adjustment of Contract changes when
so specified in the Special Provisions.

3-2.4 Agreed Prices. Agreed Prices are prices for new or unforeseen work, or adjustments in
Contract Unit Prices per 3-2.2, established by mutual agreement between the Contractor and the Agency.
If mutual agreement can not be reached, the Engineer may direct the Contractor to proceed on the basis
of Extra Work in accordance per 3-3, except as otherwise specified in 3-2.2.2 and 3-2.2.3.

3.2.5 Eliminated Items. Should any Bid item be eliminated in its entirety, payment will be made to
the Contractor for its actual costs incurred in connection with the eliminated item prior to notification in
writing from the Engineer so stating its elimination.

If material conforming to the Plans and Specifications is ordered by the Contractor for use in the
eliminated item prior to the date of notification of elimination by the Engineer, and if the order for that
material can not be canceled, payment will be made to the Contractor for the actual cost of the material.
In this case, the material shall become the property of the Agency. Payment will be made to the
Contractor for its actual costs for any further handling. If the material is returnable, the material shall be
returned and payment will be made to the Contractor for the actual cost of charges made by the supplier
for returning the material and for handling by the Contractor.

Actual costs, as used herein, shall be computed on the basis of Extra Work per 3-3.

3-3 EXTRA WORK.

3-3.1 General. New or unforeseen work will be classified as “extra work” when the Engineer
determines that it is not covered by Contract Unit Prices or stipulated unit prices.

3-3.2 Payment.

3-3.2.1 General. When the price for the extra work cannot be agreed upon, the Agency will pay for
the extra work based on the accumulation of costs as provided herein.

3-3.2.2 Basis for Establishing Costs.

(a) Labor. The costs of labor will be the actual cost for wages of workers performing the extra
work at the time the extra work is done, plus employer payments of payroll taxes, workers
compensation insurance, liability insurance, health and welfare, pension, vacation, apprenticeship
funds, and other direct costs, resulting from Federal, State, or local laws, as Well as assessments or
benefits required by lawful collective bargaining agreements.
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The use of a labor classification which would increase the extra work cost will not be permitted
unless the Contractor establishes the necessity for such additional costs. Labor costs. for equipment
operators and helpers shall be reported only when such costs are not included in the invoice. for
equipment rental. The labor cost for foremen shall be proportioned to all of their assigned work and
only that applicable to extra work will be paid.

Nondirect labor costs, including superintendence, shall be considered part of the markup of 3-3.2.3 (a).

(b) Materials. The cost of materials reported shall be at invoice or lowest current pr1ce at Wthhl |
such materials are locally available and delivered to the job site in the quantrtles involved, plus sales
tax, freight, and delivery.

The Agency reserves the rrght to approve materials and sources of supply, or to supply matenals
to the Contractor if necessary for the progress of the Work No markup shall be apphed to any
material provided by the Agency.

(c) Tool and Equipment Rental. No payment will be made for the use of tools which have a‘
replacement value of $200 or less.

Regardless of ownership, the rates to be used in determining equipment rental costs shall not
exceed listed rates prevailing locally at equipment rental agencies, or distributors, at the t1me ‘the
work is performed.

The rental rates paid shall include the cost of fuel 011 lubrrcatlon supphes small tools necessary
attachments, repairs and maintenance of any kind, depreciation, storage, insurance, and all 1n01dentals
Necessary loading and transportation costs for equipment used on the extra work shall be included.

If equipment is used intermittently and, when not in use, could be returned to its rental source at
less expense to the Agency than holding it at the Work site, it shall be returned, unless the Contractor
elects to keep it at the Work site, at no expense to the Agency.

All equipment shall be acceptable to the Engineer, in good working condition, and su1tab1e for
the purpose for which it is to be used. Manufacturer’s ratings and approved modifications shall be:
used to classify equipment and it shall be powered by a unit of at least the minimum rating
recommended by the manufacturer. :

The reported rental time for equipment already at the Work site shall be the duration of its use on
the extra work. This time begins when equipment is first put into actual operation on the extra work,
plus the time required to move it from its previous site and back, or to a closer site.

(d) Other Items. The Agency may authorize other items Wthh may be requlred on the extra
work, including labor, services, material, and equipment. These items must be different in their
nature from those required for the Work, and be of a type not ordinarily avarlable from the
Contractor or Subcontractors. : :

Invoices covering all such items in detail shall be submitted with the request for payment.

(e) Invoices. Vendors’ invoices for material, equipment rental and other expenditures shall be
submitted with the request for payment. If the request for payment is not substantiated by invoices or
other documentation, the Agency may establish the cost of the item involved at the lowest price
which was current at the time of the report.

3-3.2.3 Markup.

(a) Work by Contractor. Unless otherwise provided in the Special Provisions, a reasonable
allowance for overhead and profit shall be added to the Contractor’s costs as determined under 3-
3.2.2 and shall constitute the markup for all overhead and profit on work by the Contractor. The
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Contractor shall also be compensated for the actual increase in the Contractor’s bond premium
caused by the extra work.

(b) Work by Subcontractor. When any of the extra work is performed by a Subcontractor,
the markup established in 3-3.2.3 (a) shall be applied to the Subcontractor’s costs as determined
under 3-3.2.2. Unless otherwise provided in the Special Provisions, a reasonable allowance for
the Contractor’s overhead and profit shall be added to the sum of the Subcontractor’s costs and
markup and shall constitute the markup for all overhead and profit for the Contractor on work by
the Subcontractor.

3-3.3 Daily Reports by Contractor. When the price for the extra work cannot be agreed upon, the
Contractor shall submit a daily report to the Engineer on forms approved by the Agency. Included are '
applicable delivery tickets, listing all labor, materials, and equipment involved for that day, and other
services and expenditures when authorized. Failure to submit the daily report by the close of the next
- working day may waive any rights for that day. An attempt shall be made to reconcile the report daily, and
it shall be signed by the Engineer and the Contractor. In the event of disagreement, pertinent notes shall be
entered by each party to explain points which cannot be resolved immediately. Each party shall retain a
signed copy of the report. Reports by Subcontractors or others shall be submitted through the Contractor.

The report shall:
1. Show names of workers, classifications, and hours worked.
2. Describe and list quantities of materials used.

3. Show type of equipment, size, identification number, and hours of operation, including
loading and transportation, if applicable. :

4. Describe other services and expenditures in such detail as the Agency may require.

3-4 CHANGED CONDITIONS. The Contractor shall promptly notify the Engineer of the
following Work site conditions (hereinafter called changed conditions), in writing, upon their discovery
and before they are disturbed:

1. Subsurface or latent physical conditions differing materially from those represented in the Contract;

2. Unknown physical conditions of an unusual nature differing materially from those ordinarily
encountered and generally recognized as inherent in work of the character being performed; and

3. Material differing from that represented in the Contract which the Contractor believes may be
hazardous waste, as defined in Section 25117 of the Health and Safety Code, that is required to be
removed to a Class I, Class II, or Class I disposal site in accordance with provisions of existing law.

The Engineer will promptly investigate conditions which appear to be changed conditions. If the
Engineer determines that the conditions are changed conditions and will materially affect costs, a
Change Order will be issued adjusting the compensation for such portion of the Work in accordance
with 3-2.2. If the Engineer determines that conditions are changed conditions and they will materially
affect performance time, the Contractor, upon submitting a written request, will be granted an extension
of time subject to the provisions of 6-6.

If the Engineer determines that the conditions do not justify an adjustment in compensation, the
Contractor will be notified in writing. This notice will also advise the Contractor of its obligation to
notify the Engineer in writing if the Contractor disagrees.

Should the Contractor disagree with the decision, it may submit a written notice of potential claim to
the Engineer before commencing the disputed work. In the event of such a dispute, the Contractor shall
not be excused from any scheduled completion date provided by the Contract and shall proceed with all
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work to be performed under the Contract. However, the Contractor shall retain any and all rights
provided by either Contract or law which pertain to the resolution of disputes and protests between the
contracting parties. The Contractor shall proceed as provided in 3-5.

The Contractor’s failure to give notice of changed conditions promptly upon their discovery and
before they are disturbed shall constitute a waiver of all claims in connection therewith.

3-5 DISPUTED WORK. If the Contractor and the Agency are unable to reach agreement on disputed
work, the Agency may direct the Contractor to proceed with the work. Payment shall be as later deterrmned by
mediation or arbitration, if the Agency and Contractor agree thereto, or as fixed in a court of law.

Although not to be construed as proceedmg under extra work’ prov1s1ons the Contractor shall keep
and furnish records of dlsputed work in accordance with 3 -3.

SECTION 4 - CONTROL OF MATERIALS

4-1 MATERIALS AND WORKMANSHIP.

4-1.1. General. All materials, parts, and equipment furnished by the Contractor in the Work shall be
new, high grade, and free from defects. Quality of work shall be in accordance with the generally
accepted standards. Material and work quality shall be subject to the Engineer’s approval.

Materials and work quality not conforming to the requirements of the Specifications shall be considered
defective and will be subject to rejection. Defective work or material, whether in place or not, shall be
removed immediately from the site by the Contractor, at its expense, when so directed by the Engineer.

If the Contractor fails to replace any defective or damaged work or material after reasonable notice,
the Engineer may cause such work or materials to be replaced. The replacement expense will be
deducted from the amount to be paid to the Contractor. :

Used or secondhand materials, parts, and equipment may be used only if permitted by the Specifications.

4-1.2 Protection of Work and Materials. The Contractor shall provide and maintain storage
facilities and employ such measures as will preserve the specified quality and fitness of materials to be used
in the Work. Stored materials shall be reasonably accessible for inspection. The Contractor shall also
adequately protect new and existing work and all items of equipment for the duration of the Contract.

The Contractor shall not, without the Agency’s consent, assign, sell, mortgage, hypothecate, or
remove equipment or materials which have been installed or delivered and which may be necessary for
the completion of the Contract.

4-1.3 Inspection Requirements.

4-1.3.1 General. Unless otherwise specified, inspection is required at the source for such typical
materials and fabricated items as bituminous paving mixtures, structural concrete, metal fabrication,
metal casting, welding, concrete pipe manufacture, protective coating application, and similar shop or
plant operations.

Steel pipe in sizes less than 450 mm (18 inches) and vitrified clay and cast iron pipe in all sizes are
acceptable upon certification as to compliance with the Specifications, subject to sampling and testing by
the Agency. Standard items of equipment such as electric motors, conveyors, elevators, plumbing
fixtures, etc., are subject to inspection at the job site only. Special items of equipment such as designed
electrical panel boards, large pumps, sewage plant equipment, etc., are subject to inspection at the
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source, normally only for performance testing. The Specifications may require inspection at the source
for other items not typical of those listed in this section.

4-1.3.2 Inspection of Materials Not Locally Produced. When the Contractor intends to purchase
materials, fabricated products, or equipment from sources located more than 80 km (50 miles) outside
the geographical limits of the Agency, an inspector or accredited testing laboratory (approved by the
Engineer), shall be engaged by the Contractor at its expense, to inspect the materials, equipment or
process. This approval shall be obtained before producing any material or equipment. The inspector or
representative of the testing laboratory shall judge the materials by the requirements of the Plans and
Specifications. The Contractor shall forward reports required by the Engineer. No materials or
equipment shall be shipped nor shall any processing, fabrication or treatment of such materials be done
without proper inspection by the approved agent. Approval by said agent shall not relieve the Contractor
of responsibility for complying with the Contract requirements.

4-1.3.3 Inspection by the Agency. The Agency will provide all inspection and testing laboratory
services within 80 km (50 miles) of the geographical limits of the Agency. For private contracts, all costs
of inspection at the source, including salaries and mileage costs, shall be paid by the permittee.

4-1.4 Test of Materials. Before incorporation in the Work, the Contractor shall submit samples of
materials, as the Engineer may require, at no cost to the Agency. The Contractor, at its expense, shall
deliver the materials for testing to the place and at the time designated by the Engineer. Unless otherwise
provided, all initial testing and a reasonable amount of retesting will be performed under the direction of
the Engineer, and at no expense to the Contractor. If the Contractor is to provide and pay for testing, it will
be stated in the Specifications. For private contracts, the testing expense shall be borne by the permittee.

The Contractor shall notify the Engineer in writing, at least 15 days in advance, of its intention to use
materials for which tests are specified, to allow sufficient time to perform the tests. The notice  shall
name the proposed supplier and source of material.

If the notice of intent to use is sent before the materials are available for testing or inspection, or is
sent so far in advance that the materials on hand at the time will not last but will be replaced by a new lot
prior to use on the Work, it will be the Contractor’s responsibility to renotify the Engineer when samples
which are representative may be obtained.

4-1.5 Certification. The Engineer may waive materials testing requirements of the Specifications
and accept the manufacturer’s written certification that the materials to be supplied meet those
requirements. Materials test data may be required as part of the certification.

4-1.6 Trade Names or Equals. The Contractor may supply any of the materials specified or offer
an equivalent. The Engineer shall determine whether the material offered is equivalent to that specified.
Adequate time shall be allowed for the Engineer to make this determination.

Whenever any particular material, process, or equipment is indicated by patent, proprietary or brand
name, or by name of manufacturer, such wording is used for the purpose of facilitating its description
and shall be deemed to be followed by the words or equal. A listing of materials is not intended to be
comprehensive, or in order of preference. The Contractor may offer any material, process, or equipment
considered to be equivalent to that indicated. The substantiation of offers shall be submitted as provided
in the Contract Documents.

The Contractor shall, at its expense, furnish data concerning items offered by it as equivalent to those
specified. The Contractor shall have the material tested as required by the Engineer to determine that the
quality, strength, physical, chemical, or other characteristics, including durability, finish, efficiency,
dimensions, service, and suitability are such that the item will fulfill its intended function.
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Test methods shall be subject to the approval of the Engineer. Test results shall be reported promptly
to the Engineer, who will evaluate the results and determine if the substitute item is equivalent. The
Engineer’s findings shall be final. Installation and use of a substitute item shall not be made until
approved by the Engineer.

If a substitute offered by the Contractor is not found to be equal to the spec1ﬁed material, the
Contractor shall furnish and install the specified material.

The specified Contract completion time shall not be affected by any circumstance developing from
the provisions of this section. Co I

4-1.7 Weighing and ‘Mete(ring Equipm‘entﬁ All scales aﬁ‘d metering equipment used for
proportioning materials shall be inspected for accuracy and certified within the past 12 months by the
State of California Bureau of Weights and Measures, by the County Director or Sealer of Weights and
Measures, or by a scale mechanic registered with or licensed by the County. ‘

The accuracy of the work of a scale service agency, except as stated herein, shall meet the standards
of the California Business and Professions Code and the California Code of Regulations pertalnlng to
weighing devices. A certificate of compliance shall be presented, prior to operation, to the Englneer for
approval and shall be renewed whenever required by the Engineer at ho cost to the Agency.

All scales shall be arranged so they may be read easily from the operator’s platform or area. They
shall indicate the true net weight without the application of any. factor, The figures of the scales shall be’
clearly legible. Scales shall be accutate to within 1 percent when tested with the plant shut down :
Weighing equipment shall be so insulated against vibration or moving of other operating equlpment in
the plant area that the error in weighing with the entire plant running will not exceed 2 percent for any
setting nor 1.5 percent for any batch.

4-1.8 Calibration of Testing Equipment. Testing equipment, such as, but not limited to piressute
gages, metering devices, hydraulic systems, force (load) measuring instruments, and strain-measuring
devices shall be calibrated by a testing agency acceptable to the Engineer at intervals not to exceed 12
months and following repairs, modification, or relocation of the equipment. Calibration certlﬁcates shall
be provided when requested by the Engineer. : ‘

4-1.9 Construction Materials Dispute Resolution (Soils, Rock Materials, Concrete, Mortar and
Related Materials, Masonry Materials, Bituminous Materials, Rock Products, and Modified
Asphalts). In the interest of safety and public value, whenever credible evidence arises to contradict the
test values of materials, the Agency and the Contractor will initiate an immediate and cooperative
investigation. Test values of materials are results of the materials’ tests; as defined by these
Specifications or by the special provisions, required to accept the Work. Credible evidence is process
observations or test values gathered using industry accepted practices. A contradiction exists whenever
test values or process observations of the same or similar materials are diverse enough such that the
work acceptance or performance becomes suspect. The investigation shall allow access to all test
results, procedures, and facilities relevant to the disputed work and consider all available information
and, when necessary, gather new and additional information in an attempt to determine the validity, the
cause, and if necessary, the remedy to the contradiction. If the cooperative investigation reaches any‘
resolution mechanism acceptable to both the Agency and the Contractor, the contradiction shall be
considered resolved and the cooperative investigation concluded.

Whenever the cooperative investigation is unable to reach resolution, the investigation may then
either conclude without resolution or continue by written notification of one party to the other requesting
the implementation of a resolution process by committee. The continuance of the investigation shall be
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contingent upon recipient’s agreement and acknowledged in writing within 3 calendar days after
receiving a request. Without acknowledgement, the investigation shall conclude without resolution. The
committee shall consist of three State of California Registered Civil Engineers. Within 7 calendar days
after the written request notification, the Agency and the Contractor will each select one engineer.
Within 14 calendar days of the written request notification, the two selected engineers will select a third
engineer. The goal in selection of the third member is to complement the professional experience of the
first two engineers. Should the two engineers fail to select the third engineer, the Agency and the
Contractor shall each propose 2 engineers to be the third member within 21 calendar days after the
written request notification. The first two engineers previously selected shall then select one of the four
proposed engineers in a blind draw. '

The committee shall be a continuance of the cooperative investigation and will re-consider all
available information and if necessary gather new and additional information to determine the validity,
the cause, and if necessary, the remedy to the contradiction. The committee will focus upon the
performance adequacy of the material(s) using standard engineering principles and practices and to
ensure public value, the committee may provide engineering recommendations as necessary. Unless
otherwise agreed, the committee will have 30 calendar days from its formation to complete their review
and submit their findings. The final resolution of the committee shall be by majority opinion, in writing,
stamped and signed. Should the final resolution not be unanimous, the dissenter may attach a written,
stamped, and signed minority opinion.

Once started, the resolution process by committee shall continue to full conclusion unless:

1. Within 7 days of the formation of the committee, the Agency and the Contractor reach an
acceptable resolution mechanism; or

2. Within 14 days of the formation of the committee, the initiating party withdraws its written
notification and agrees to bear all investigative related costs thus far incurred; or

3. At any point by the mutual agreement of the Agency and the Contractor.

Unless otherwise agreed, the Contractor shall bear and maintain a record for all the investigative
costs until resolution. Should the investigation discover assignable causes for the contradiction, the
assignable party, the Agency or the Contractor, shall bear all costs associated with the investigation.
Should assignable causes for the contradiction extended to both parties, the investigation will assign
costs cooperatively with each party or when necessary, equally. Should the investigation substantiate a
contradiction without assignable cause, the investigation will assign costs cooperatively with each party
or when necessary, equally. Should the investigation be unable to substantiate a contradiction, the
initiator of the investigation shall bear all investigative costs. All claim notification requirements of the
contract pertaining to the contradiction shall be suspended until the investigation is concluded.

SECTION 5 - UTILITIES

5-1 LOCATION. The Permittee (in the case of Private Contracts) and the Agency (in the case of
Cash or Assessment Act Contracts), will search known substructure records and furnish the Contractor
with copies of documents which describe the location of utility substructures, or will indicate on the
Plans for the project those substructures (except for service connections) which may affect the Work.
Information regarding removal, relocation, abandonment, or installation of new utilities will be furnished
to prospective bidders.



22 Greenbook 2006

Where underground main distribution conduits such as water, gas, sewer, electric power, telephone,
or cable television are shown on the Plans, the Contractor shall assume that every property parcel will be
served by a service connection for each type of utility.

As provided in Section 4216 of the California Government Code, at least 2 working days prior to
commencing any excavation, the Contractor shall contact the regional notification center (Underground
Service Alert of Southern California) and obtain an inquiry identification number.

The California Department of Transportation is not required by Section 4216 to become a member of
the regional notification center. The Contractor shall contact it for location of its subsurface installatiqns.

The Contractor shall determine the location and depth of all utilities, including service connections,
which have been marked by the respective owners and which may affect or be affected by its operations.
If no pay item is provided in the Contract for this work, full compensation for such work shall be
considered as included in the prices bid for other items of work. |

5-2 PROTECTION. The Contractor shall not interrupt the service function or disturb the support
of any utility without authority from the owner or order from the Agency. All valves, switches, vaults,
and meters shall be maintained readily accessible for emergency shutoff.

Where protection’ is' required to ensure support of utilities located as shown on the Plans or in
accordance with 5-1, the Contractor shall, unless otherwise provided, furnish and place the necessary
protection at its expense. v

Upon learning of the existence and location of any utility omitted from or shown incorrectly on the
Plans, the Contractor shall immediately notify the Engineer in writing. When authorized by the Engineer,
support or protection of the utility will be paid for as provided in 3-2.2.3 or 3-3.

The Contractor shall immediately notify the Engineer and the utility owner if any utility is disturbed
or damaged. The Contractor shall bear the costs of repair or replacement of any utility damaged if
located as noted in 5-1.

When placing concrete around or contiguous to any non-metallic utility installation, the Contractor
shall at its expense:

1. Furnish and install a 50 mm (2 inch) cushion of expansion joint material or other similar
resilient material; or

2. Provide a sleeve or other opening which will result in a 50 mm (2 inch) minimum-clear
annular space between the concrete and the utility; or

3. Provide other acceptable means to prevent embedment in or bonding to the concrete.

Where concrete is used for backfill or for structures which would result in embedment, or partial
embedment, of a metallic utility installation; or where the coating, bedding or other cathodic protection
system is exposed or damaged by the Contractor’s operations, the Contractor shall notify the Engineer
and arrange to secure the advice of the affected utility owner regarding the procedures required to
maintain or restore the integrity of the system.

5-3 REMOVAL. Unless otherwise specified, the Contractor shall remove all interfering portions of
utilities shown on the Plans or indicated in the Bid documents as “abandoned” or “to be abandoned in
place”. Before starting removal operations, the Contractor shall ascertain from the Agency whether the
abandonment is complete, and the costs involved in the removal and disposal shall be 1ncluded in the
Bid for the items of work necessitating such removals.
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5-4 RELOCATION. When feasible, the owners responsible for utilities within the area affected by
the Work will complete their necessary installations, relocations, repairs, or replacements before
commencement of work by the Contractor. When the Plans or Specifications indicate that a utility
installation is to be relocated, altered, or constructed by others, the Agency will conduct all negotiations
with the owners and work will be done at no cost to the Contractor, except as provided in 301-1.6.
Utilities which are relocated in order to avoid interference shall be protected in their position and the
cost of such protection shall be included in the Bid for the items of work necessitating such relocation.

After award of the Contract, portions of utilities which are found to interfere with the Work will be
relocated, altered or reconstructed by the owners, or the Engineer may order changes in the Work to
avoid interference. Such changes will be paid for in accordance with 3-2.

When the Plans or Specifications provide for the Contractor to alter, relocate, or reconstruct a utility,
all costs for such work shall be included in the Bid for the items of work necessitating such work.
Temporary or permanent relocation or alteration-of utilities requested by the Contractor for its
convenience shall be its responsibility and it shall make all arrangements and bear all costs.

The utility owner will relocate service connections as necessary within the limits of the Work or
within temporary construction or slope easements. When directed by the Engineer, the Contractor shall
arrange for the relocation of service connections as necessary between the meter and property line, or
between a meter and the limits of temporary construction or slope easements. The relocation of such
service connections will be paid for in accordance with provisions of 3-3. Payment will include the
restoration of all existing improvements which may be affected thereby. The Contractor may agree with
the owner of any utility to disconnect and reconnect interfering service connections. The Agency will not
be involved in any such agreement.

5-5 DELAYS. The Contractor shall notify the Engineer of its construction schedule insofar as it
affects the protection, removal, or relocation of utilities. Said notification shall be included as a part of
the construction schedule required in 6-1. The Contractor shall notify the Engineer in writing of any
subsequent changes in the construction schedule which will affect the time available for protection,
removal, or relocation of utilities.

The Contractor will not be entitled to damages or additional payment for delays attributable to utility
relocations or alterations if correctly located, noted, and completed in accordance with 5-1.

The Contractor may be given an extension of time for unforeseen delays attributable to unreasonably
protracted interference by utilities in performing work correctly shown on the Plans.

The Agency will assume responsibility for the timely removal, relocation, or protection of existing main
or trunkline utility facilities within the area affected by the Work if such utilities are not identified in the
Contract Documents. The Contractor will not be assessed liquidated damages for any delay caused by failure
of Agency to provide for the timely removal, relocation, or protection of such existing facilities.

If the Contractor sustains loss due to delays attributable to interferences, relocations, or alterations
not covered by 5-1, which could not have been avoided by the judicious handling of forces, equipment,
or plant, there shall be paid to the Contractor such amount as the Engineer may find to be fair and
reasonable compensation for such part of the Contractor’s actual loss as was unavoidable and the
Contractor may be granted an extension of time.

5-6 COOPERATION. When necessary, the Contractor shall so conduct its operations as to permit
access to the Work site and provide time for utility work to be accomplished during the progress of the Work.
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SECTION 6 - PROSECUTION, PROGRESS,
AND ACCEPTANCE OF THE WORK

6-1 CONSTRUCTION SCHEDULE AND COMMENCEMENT OF WORK.

After notification of award and prior to start of any work, the Contractor shall submit its proposed
construction schedule to the Engineer for approval. The construction schedule shall be in the form of a
tabulation, chart, or graph and shall be in sufficient detail to show chronological relationship of all activities of
the project. These include, but are not limited to: estimated starting and completion dates of various activities,
submittal of shop drawings to the Engineer for approval, procurement of materials and scheduling of
equipment. The construction schedule shall recognize the requirements of 5-5 and reflect completion of all
work under the Contract within the specified time and in accordance with the Specifications.

Unless otherwise provided, the Contract time shall commence upon the date of issuance of a notice
to proceed. The Work shall start within 15 days thereafter, and be d111gently prosecuted to completion
within the time provided in the Specifications.

If the Contractor desires to make a maJor change in the method of operatlons after commencmg
construction, or if the schedule fails to reflect the actual progress, the Contractor shall submit to the
Engineer a revised construction schedule in advance of beginning revised operations.

The Engineer may waive these requirements for work constructed under permit.

6-2 PROSECUTION OF WORK. To minimize public inconvenience and possible hazard and to
restore street and other work areas to their original condition and state of usefulness as soon as
practicable, the Contractor shall diligently prosecute the Work to completion. If the Engineer détermines
that the Contractor is failing to prosecute the Work to the proper extent, the Contractor shall;:upon
orders from the Engineer, immediately take steps to remedy the situation. All costs of prosecuting the
Work as described herein shall be included in the Contractor’s Bid. Should the Contractor fail to take the
necessary steps to fully accomplish said purposes, after orders of the Engineer, the Engineer may
suspend the Work in whole or part, until the Contractor takes said steps. -

. As soon as possible under the provisions of the Specifications, the Contractor- shall backfill all
excavations and restore to usefulness all improvements existing prior to the start of the Work.

- If Work is suspended through no fault of the Agency, all expenses and losses incurred by the
Contractor during such suspensions shall be borne by the Contractor. If the Contractor fails to properly
provide for public safety, traffic, and protection of the Work during periods of suspension, the Agency
may elect to do so, and deduct the cost thereof from monies due the Contractor. Such actions will not
relieve the Contractor from liability.

6-3 SUSPENSION OF WORK.

6-3.1 General. The Work may be suspended in whole or in part when determined by the Engineer
that the suspension is necessary in the interest of the Agency. The Contractor shall comply immediately
with any written order of the Engineer. Such suspension shall be without liability to the Contractor on
the part of the Agency except as otherwise specified in 6-6.3.

6-3.2 Archaeological and Paleontological Discoveries. If discovery is made of items of
archaeological or paleontological interest, the Contractor shall immediately cease excavation in the-area
of discovery and shall not continue until ordered by the Engineer. When resumed, excavation operations
within the area of discovery shall be as directed by the Engineer.
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Discoveries which may be encountered may include, but not be limited to, dwelling sites, stone
implements or other artifacts, animal bones, human bones, and fossils.

The Contractor shall be entitled to an extension of time and compensation in accordance with the
provisions of 6-6.

6-4 DEFAULT BY CONTRACTOR. If the Contractor fails to begin delivery of material and
equipment, to commence the Work within the time specified, to maintain the rate of delivery of material,
to execute the Work in the manner and at such locations as specified, or fails to maintain the Work
schedule which will insure the Agency’s interest, or , if the Contractor is not carrying out the intent of
the Contract, the Agency may serve written notice upon the Contractor and the Surety on its Faithful
Performance Bond demanding satisfactory compliance with the Contract.

The Contract may be canceled by the Board without liability for damage, when in the Board’s opinion the
Contractor is not complying in good faith, has become insolvent, or has assigned or subcontracted any part of
the Work without the Board’s consent. In the event of such cancellation, the Contractor will be paid the actual
amount due based on Contract Unit Prices or lump sums bid and the quantity of the Work completed at the
time of cancellation, less damages caused to the Agency by acts of the Contractor. The Contractor, in having
tendered a Bid, shall be deemed to have waived any and all claims for damages because of cancellation of
Contract for any such reason. If the Agency declares the Contract canceled for any of the above reasons,
written notice to that effect shall be served upon the Surety. The Surety shall, within 5 days, assume control
and perform the Work as successor to the Contractor.

If the Surety assumes any part of the Work, it shall take the Contractor’s place in all respects for that
part, and shall be paid by the Agency for all work performed by it in accordance with the Contract. If
the Surety assumes the entire Contract, all money due the Contractor at the time of its default shall be
payable to the Surety as the Work progresses, subject to the terms of the Contract.

If the Surety does not assume control and perform the Work within 5 days after receiving notice of
cancellation, or fails to continue to comply, the Agency may exclude the Surety from the premises. The
Agency may then take possession of all material and equipment and complete the Work by Agency
forces, by letting the unfinished Work to another Contractor, or by a combination of such methods. In
any event, the cost of completing the Work shall be charged against the Contractor and its Surety and
may be deducted from any money due or becoming due from the Agency. If the sums due under the
Contract are insufficient for completion, the Contractor or Surety shall pay to the Agency within 5 days
after the completion, all costs in excess of the sums due.

The provisions of this subsection shall be in addition to all other rights and remedies available to the
Agency under law.

6-5 TERMINATION OF CONTRACT. The Board may terminate the Contract at its own
discretion or when conditions encountered during the Work make it impossible or impracticable to
proceed, or when the Agency is prevented from proceeding with the Contract by act of God, by law, or
by official action of a public authority.

6-6 DELAYS AND EXTENSIONS OF TIME.

6-6.1 General. If delays are caused by unforeseen events beyond the control of the Contractor, such
delays will entitle the Contractor to an extension of time as provided herein, but the Contractor will not be
entitled to damages or additional payment due to such delays, except as provided in 6-6.3. Such unforeseen
events may include: war, government regulations, labor disputes, strikes, fires, floods, adverse weather or
elements necessitating cessation of work, inability to obtain materials, labor or equipment, required extra
work, or other specific events as may be further described in the Specifications.
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No extension of time will be granted for a delay caused by the Contractor’s inability to obtain
materials unless the Contractor furnishes to the Engineer documentary proof. The proof must be
provided in a timely manner in accordance with the sequence of the Contractor’s operations and the
approved construction schedule. ' I ’

If delays beyond the Contractor’s control are caused by events other than those mentioned above, the
Engineer may deem an extension of time to be in the best interests of the Agency The Contractor will
not be entitled to damages or additional payment due to such delays, e,;icept as provided in 6-6.3.

If delays beyond the Contractor’s control are caused solely by action or inaction by the Agency, such
delays will entitle the Contractor to an extension of time as provided in 6-6.2.

6-6.2 Extensions of Time. Extensions of time, when granted, will be based upon the effect of delays
to the Work. They will not be granted for noncontrolling delays to minor portions of the Work unless it
can be shown that such delays did or will delay the progress of the Work.

6-6.3 Payment for Delays to Contractor. The Contractor will be' compensated for da’i’me’iges"
incurred due to delays for which the Agency is responsible. Such actual costs will be determined by the
Engineer. The Agency will not be liable for damages which the Contractor could have avoided by any
reasonable means, such as judicious handling of forces, equipment, or plant. The determination of what
damages the Contractor c_ould have avoided will be made by the Engineer. =

6-6.4 Written Notice and Report. If the Contractor desires payment for a delay as specified in 6-
6.3 or an extension of time, it shall file with the Agency a written request and report of cause within 30
days after the beginning of the delay. The request for payment or extension must be made at least 15
days before the specified completion date. Failure by the Contractor to file these items within the t1mes
specified will be considered grounds for refusal by the Agency to con31der such request. ‘

6-7 TIME OF COMPLETION.

6-7.1 General. The Contractor shall complete the Work within the time set forth in the Contract.
The Contractor shall complete each portion of the Work within such time as set forth in the Contract for
such portion. Unless otherwise specified, the time of complet1on of the Contract shall be expressed in
working days.

6-7.2 Working Day. A working day is any day within the per1od between the start of the Contract
time as defined in 6-1 and the date provided for completion, or upon field acceptance by the Engineer for
all work provided for in the Contract, whichever occurs first, other than:

Saturday,

Sunday,

any day designated as a holiday by the Agency,

any other day designated as a holiday in a Master Labor Agreement entered into by the

Contractor or on behalf of the Contractor as an eligible member of a contractor association,

5. any day the Contractor is prevented from working at the beginning of the workday for cause
as defined in 6-6.1,

6. any day the Contractor is prevented from working during the first 5 hours with at least 60

percent of the normal work force for cause as defined in 6-6.1.

PPN

6-7.3 Contract Time Accounting. The Engineer will make a daily determination of each working day to
be charged against the Contract time. These determinations will be discussed and the Contractor will be
furnished a periodic statement showing allowable number of working days of Contract time, as adjusted, at
the beginning of the reporting period. The statement will also indicate the number of working days charged
during the reporting period and the number of working days of Contract time remaining. If the Contractor
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does not agree with the statement, it shall file a written protest within 15 days after receipt, setting forth the
facts of the protest. Otherwise, the statement will be deemed to have been accepted.

6-8 COMPLETION, ACCEPTANCE, AND WARRANTY. The Work will be inspected by the
Engineer for acceptance upon receipt of the Contractor’s written assertion that the Work has been completed.

If, in the Engineer’s judgment, the Work has been completed and is ready for acceptance, it will so
certify to the Board, which may accept the completed Work. The Engineer will, in its certification to the
Board, give the date when the Work was completed. This will be the date when the Contractor is
relieved from responsibility to protect the Work.

All work shall be warranted by the Contractor against defective workmanship and materials for a
period of 1 year from the date the Work was completed. The Contractor shall replace or repair any such
defective work in a manner satisfactory to the Engineer, after notice to do so from the Engineer, and
within the time specified in the notice. If the Contractor fails to make such replacement or repairs within
the time specified in the notice, the Agency may perform this work and the Contractor’s sureties shall be
liable for the cost thereof.

6-9 LIQUIDATED DAMAGES. Failure of the Contractor to complete the Work within the time allowed
will result in damages being sustained by the Agency. Such damages are, and will continue to be, impracticable
and extremely difficult to determine. For each consecutive calendar day in excess of the time specified for the
completion of Work, as adjusted in accordance with 6-6, the Contractor shall pay to the Agency, or have
withheld from monies due it, the sum of $250, unless otherwise provided in the Specifications.

Execution of the Contract shall constitute agreement by the Agency and Contractor that $250 per day
is the minimum value of the costs and actual damage caused by the failure of the Contractor to complete
the Work within the allotted time. Such sum is liquidated damages and shall not be construed as a
penalty, and may be deducted from payments due the Contractor if such delay occurs.

6-10 USE OF IMPROVEMENT DURING CONSTRUCTION. The Agency reserves the right to
take over and utilize all or part of any completed facility or appurtenance. The Contractor will be
notified in writing in advance of such action. Such action by the Agency will relieve the Contractor of
responsibility for injury or damage to said completed portions of the improvement resulting from use by
public traffic or from the action of the elements or from any other cause, except Contractor operations or
negligence. The Contractor will not be required to reclean such portions of the improvement before field
acceptance, except for cleanup made necessary by its operations. Nothing in this section shall be
construed as relieving the Contractor from full responsibility for correcting defective work or materials.

In the event the Agency exercises its right to place into service and utilize all or part of any
completed facility or appurtenance, the Agency will assume the responsibility and liability for injury to
persons or property resulting from the utilization of the facility or appurtenance so placed into service,
except for any such injury to persons or property caused by any willful or negligent act or omission by
the Contractor, Subcontractor, their officers, employees, or agents.

SECTION 7 - RESPONSIBILITIES OF THE CONTRACTOR

7-1 CONTRACTOR’S EQUIPMENT AND FACILITIES. The Contractor shall furnish and maintain
in good condition all equipment and facilities as required for the proper execution and inspection of the Work.
Such equipment and facilities shall meet all requirements of applicable ordinances and laws.
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7-2 LABOR.

7-2.1 General. Only competent workers shall be employed on the Work. Any person employed
who is found to be incompetent, intemperate, troublesome, disorderly, or otherwise objectionable, or
who fails or refuses to perform work properly and acceptably, shall be immediately removed from the
Work by the Contractor and not be reemployed on the Work.

7-2.2 Laws. The Contractor, its agents, and employees shall be bound by and comply with
applicable provisions of the Labor Code and Federal, State, and local laws related to labor.

The Contractor shall strictly adhere to the provisions of the Labor Code regarding minimum wages;
the 8-hour day and 40-hour week; overtime; Saturday, Sunday, and holiday work; and nondiscrimination
because of race, color, national origin, sex, or religion. The Contractor shall forfeit to the Agency the
penalties prescribed in the Labor Code for violations.

In accordance with the Labor Code, the Board has on file and will publish a schedule of prevalhng
wage rates for the types of work to be done under the Contract. The Contractor shall not pay less than
these rates.

Each worker shall be paid subsistence and travel as required by the collective bargaining agreements
on file with the State of California Department of Industrial Relations.

The Contractor’s attention is directed to Section 1776 of the Labor Code which imposes.
responsibility upon the Contractor for the maintenance, certification, and availability for inspection of
such records for all persons employed by the Contractor or Subcontractor in connection with the project.
The Contractor shall agree through the Contract to comply with this Section and the remaining
provisions of the Labor Code.

7-3 LIABILITY INSURANCE. The Contractor shall furnish the Agency a policy or certificate of
liability insurance in which the Agency is the named insured or is named as an additional insured with
the Contractor. The policy furnished by the Contractor shall be issued by an insurance company
authorized by the Insurance Commissioner to transact business in the State of California. The insurance
company shall have a policy holder rating of A- or higher and a Financial Class VII or higher as
established by A.M. Best, or equivalent or greater rating established by another recognized rating entity
such as Moody’s. Notwithstanding any inconsistent statement in the policy or any subsequent
endorsement, the Agency shall be the insured or named as an additional insured covering the Work,
whether liability is attributable to the Contractor or the Agency. The policy shall insure the Agency, its
officers, employees, and agents, while acting within the scope of their duties on the Work, against all
claims arising out of or in connection with the Work, except as provided in 6-10. :

The Contractor may file insurance acceptable to the Agency covering more than one project. The
coverage shall provide the following minimum limits:

Bodily Injury....c.ccceeveeeeeerrrnsnennns $250,000 each person

$500,000 each occurrence

$500,000 aggregate products and completed operations.
Property Damage .........cocecereenennen. $100,000 each occurrence

$250,000 aggregate.

A combined single limit policy with aggregate limits in the amount of $1,000,000 will be considered
equivalent to the required minimum limits.
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Except as provided in 6-10, the Contractor shall save, keep, and hold harmless the Agency, its
officers and agents from all damages, costs or expenses in law or equity that may at any time arise or be
set up because of damages to property, or of personal injury received by reason of or in the course of
performing work, which may be caused by any willful or negligent act or omission by the Contractor,
any of the Contractor’s employees, or any Subcontractor. The Agency will not be liable for any
accident, loss or damage to the Work prior to its completion and acceptance, except as provided in 6-10.

All liability insurance policies shall bear an endorsement or shall have attached a rider whereby it is
provided that, in the event of expiration or proposed cancellation of such policies for any reason
whatsoever, the Agency shall be notified by registered mail, return receipt requested, giving a sufficient
time before the date thereof to comply with any applicable law or statute, but in no event less than 30
days before expiration or cancellation is effective.

The cost of this insurance shall be included in the Contractor’s Bid.

7-4 WORKERS’ COMPENSATION INSURANCE. Before execution of the Contract by the
Board, the Contractor shall file with the Engineer the following signed certification:

“] am aware of the provisions of Section 3700 of the Labor Code which require every
employer to be insured against liability for workers’ compensation or to undertake self-
insurance in accordance with the provisions of that code, and I will comply with such
provisions before commencing the performance of the work of this contract.”

The Contractor shall also comply with Section 3800 of the Labor Code by securing, paying for, and
maintaining in full force and effect for the duration of the contract, complete Workers’ Compensation
Insurance, and shall furnish a Certificate of Insurance to the Engineer before execution of the Contract.
The Agency, its officers, or employees, will not be responsible for any claims in law or equity
occasioned by failure of the Contractor to comply with this paragraph.

All compensation insurance policies shall bear an endorsement or shall have attached a rider
whereby it is provided that, in the event of expiration or proposed cancellation of such policies for any
reason whatsoever, the Agency shall be notified by registered mail not less than 30 days before
expiration or cancellation is effective.

7-5 PERMITS. The Agency will obtain, at no cost to the Contractor, all encroachment and
building permits necessary to perform Contract work in streets, highways, railways or other rights-of-
way. The Contractor shall obtain and pay for all costs incurred for permits necessitated by its operations
such as, but not limited to, those permits required for night work, overload, blasting, and demolition. For
private contracts, the Contractor shall obtain all permits incidental to the Work or made necessary by its
operations, and pay all costs incurred by the permit requirements.

The Contractor shall pay all business taxes or license fees that are required for the work.

7-6 THE CONTRACTOR’S REPRESENTATIVE. Before starting work, the Contractor shall
designate in writing a representative who shall have complete authority to act for it. An alternative
representative may be designated as well. The representative or alternate shall be present at the Work site
whenever work is in progress or whenever actions of the elements necessitate its presence to take measures
necessary to protect the Work, persons, or property. Any order or communication given to this representative
shall be deemed delivered to the Contractor. A joint venture shall designate only one representative and
alternate. In the absence of the Contractor or its representative, instructions or directions may be given by the
Engineer to the superintendent or person in charge of the specific work to which the order applies. Such order
shall be complied with promptly and referred to the Contractor or its representative.

In order to communicate with the Agency, the Contractor’s representative, superintendent, or person
in charge of specific work shall be able to speak, read, and write the English language.
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7-7 COOPERATION AND COLLATERAL WORK. The Contractor shall be responsible for
ascertaining the nature and extent of any simultaneous, collateral, and essential work by others. The
Agency, its workers and contractors and others, shall have the right to operate within or adJ acent to the
Work site during the performance of such work.

The Agency, the Contractor, and each of such workers, contractors and others, shall coordinate their
operations and cooperate to minimize interference.

The Contractor shall include in its Bid all costs involved as a result of coordinating its work Wlth
others. The Contractor will not be entitled to additional compensation from the Agency for damages
resulting from such 31mu1tane0us collateral and essential work. If necessary to avoid or minimize such
damage or delay, the Contractor shall redeploy its work force to other parts of the Work.

Should the Contractor be delayed by the Agency, and such delay could not have been reasonably
foreseen or prevented by the Contractor, the Engineer will determine the extent of the delay, the effect
on the project, and any extension of time.

7-8 PROJECT SITE MAINTENANCE.

7-8.1 Cleanup and Dust Control. Throughout all phases of construction, including suspension of
work, and until the final acceptance, the Contractor shall keep the site clean and free from rubbish and
debris. The Contractor shall also-abate dust nuisance by cleaning, sweeping and sprinkling with water, or
other means as necessary.- The use of water resulting in mud on public streets will not be permitted as a
substitute for sweeping or other methods. ‘

When required by the Plans or Specifications, the Contractor shall furnish and operate a self-loading
motor sweeper with spray nozzles at least once each working day for the purpose of keeping paved areas
acceptably clean wherever construction, including restoration, is incomplete.

Materials and equipment shall be removed from the site as soon as they are no longer necessary. B'efore
the final inspection, the site shall be cleared of equipment, unused materials, and rubbish so as to present a
satisfactory clean and neat appearance. All cleanup costs shall be mcluded n the Contractor’s Bid.

Care shall be taken to prevent spillage on haul routes. Any such spillage shall be removed
immediately and the area cleaned

Excess excavated material from catch basins or similar structures shall be removed. ﬂom the srte
immediately. Sufficient material may remain for use as backfill if permitted by the Specifications. Forms'
and form lumber shall be removed from the site as soon as practicable after stripping.

Failure of the Contractor to comply with the Engineer’s cleanup orders may result in an ordér to
suspend work until the condition is corrected. No additional compensation will be allowed as a result of
such suspension.

7-8.2 - Air Pollution Control. The Contractor shall not discharge smoke, dust, or any other air
contaminants into the atmosphere in such quant1ty as will violate the regulations of any legally
constituted authority.

7-8.3 Vermin Control. At the time of acceptance, structures entirely constructed under thé
Contract shall be free of rodents, insects, vermin, and pests. Necessary extermination work shall be
arranged and paid for by the Contractor as part of the Work within the Contract time, and shall be
performed by a licensed exterminator in accordance with requirements of governing authorities. The
Contractor shall be liable for injury to persons or property and responsible for the elimination of
offensive odors resulting from extermination operations.
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7-8.4 Sanitation. The Contractor shall provide and maintain enclosed toilets for the use of
employees engaged in the Work. These accommodations shall be maintained in a neat and sanitary
condition. They shall also comply with all applicable laws, ordinances, and regulations pertaining to
public health and sanitation of dwellings and camps.

Wastewater shall not be interrupted. Should the Contractor disrupt existing sewer facilities, sewage
shall be conveyed in closed conduits and disposed of in a sanitary sewer system. Sewage shall not be
permitted to flow in trenches or be covered by backfill.

7-8.5 Temporary Light, Power, and Water. The Contractor shall furnish, install, maintain, and
remove all temporary light, power, and water at its own expense. These include piping, wiring, lamps,
and other equipment necessary for the Work. The Contractor shall not draw water from any fire hydrant
(except to extinguish a fire), without obtaining permission from the water agency concerned.

7-8.6 Water Pollution Control. The Contractor shall exercise every reasonable precaution to
protect channels, storm drains, and bodies of water from pollution. It shall conduct and schedule
operations so as to minimize or avoid muddying and silting of said channels, drains, and waters. Water
pollution control work shall consist of constructing those facilities which may be required to provide
prevention, control, and abatement of water pollution.

7-8.7 Drainage Control. The Contractor shall maintain drainage within and through the work
areas. Earth dams will not be permitted in paved areas. Temporary dams of sandbags, asphaltic concrete,
or other acceptable material will be permitted when necessary. Such dams shall be removed from the site
as soon as their use is no longer necessary.

7-9 PROTECTION AND RESTORATION OF EXISTING IMPROVEMENTS. The
Contractor shall be responsible for the protection of public and private property adjacent to the Work
and shall exercise due caution to avoid damage to such property.

The Contractor shall repair or replace all existing improvements within the right-of-way which are
not designated for removal (e.g., curbs, sidewalks, driveways, fences, walls, signs, utility installations,
pavement, structures, etc.) which are damaged or removed as a result of its operations. When a portion
of a sprinkler system within the right-of-way must be removed, the remaining lines shall be capped.
Repairs and replacements shall be at least equal to existing improvements and shall match them in finish
and dimension.

Maintenance of street and traffic signal systems that are damaged, temporarily removed or relocated
shall be done in conformance with 307-1.5.

Trees, lawns, and shrubbery that are not to be removed shall be protected from damage or injury. If
damaged or removed due to Contractor’s operations, they shall be restored or replaced in as nearly the
original condition and location as is reasonably possible. Lawns shall be reseeded and covered with
suitable mulch.

The Contractor shall give reasonable notice to occupants or owners of adjacent property to permit

them to salvage or relocate plants, trees, fences, sprinklers, and other improvements, within the right-of-
way which are designated for removal and would be destroyed because of the Work.

All costs to the Contractor for protecting, removing, and restoring existing improvements shall be
included in the Bid.
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7-10 PUBLIC CONVENIENCE AND SAFETY.

7-10.1 Traffic and Access. The Contractor’s operations shall cause no unnecessary inconvenience.
The access rights of the public shall be considered at all times. Unless othetwise authorized, trafﬁc shall‘
be permitted to pass through the Work, or an approved detour shall be provided.

Safe and adequate pedestrian and vehicular access shall be provided and maintained to: fire
hydrants; commercial and industrial establishments; churches, schools and parking lots; service stations
and motels; hospitals; police and fire stations; and establishments of similar nature. Access to these
facilities shall be continuous and unobstructed unless otherwise approved by the Engineer. ‘

Safe and adequate pedestrian zones and pubhc transportatron stops, as well as pedestrian crossings of
the Work at intervals not exceedmg 90 m (3 00 feet) shall be’ mamtamed unless otherwise approved by
the Engineer. o :

Vehicular access to residéntial driveways shall be maintained to the property line except when
necessary construction precludes such accéss for reasonable periods of time. If backfill has been
completed to the extent that safe access may be provided, and the street is opened to local traffic, the‘
Contractor shall immediately clear the street and driveways and prov1de and maintain access.

The Contractor shall cooperate with the various parties 1nvolved in the delivery of mail and the
collection and removal of trash and garbage to maintain existing schedules for these services.

Grading operat1ons roadway excavation and fill construction shall be conducted by the Contractor n
a manner to provide a reasonably satisfactory surface for traffic. When rough grading is completerl the,
roadbed surface shall be brought to a smooth, even condition satisfactory for traffic. ‘

Unless otherwise authorized, work shall be performed in only one-half the roadway at ehe time. One
half shall be kept open and unobstructed until the opposite side is ready for use. If one-half a street only
is being improved, the other half shall be conditioned and maintained as a detour. ’

The Contractor shall include in its Bid all costs for the above requirements.

7-10.2 Storage of Equipment and Materials in Public Streets. Construction materials shall not
be stored in streets, roads, or highways for more than 5 days after unloading. All materials or equipment
not installed or used in construction within 5 days after unloading shall be stored elsewhere by the
Contractor at its expense unless authorized additional storage time.

Construction equipment shall not be stored at the Work site before its actual use on the Work nor for
more than 5 days after it is no longer needed. Time necessary for repair or assembly of equipment may
be authorized by the Engineer.

Excavated material, except that which is to be used as backfill in the adjacent trench, shall not be
stored in public streets unless otherwise permitted. After placing backfill, all excess material shall be
removed immediately from the site. :

7-10.3 - Street. Closures, Detours, Barricades. The Contractor shall comply with all. applicable
State, County and City requirements for closure of streets. The Contractor shall provide barriers, guards,,
lights, signs, temporary bridges, flagpersons, and watchpersons. The Contractor shall be responsible for
compliance with additional public safety requirements which may arise. The Contractor shall furnish and
install signs and warning devices and promptly remove them upon completion of the Work. '

At least 48 hours in advance of closing, partially closing or reopening, any street, alley, or other
public thoroughfare, the Contractor shall notify the Police, Fire, Traffic and Engineering Departments,
and comply with their requirements. Deviations must first be approved in writing by the Engineer.
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The Contractor shall secure approval, in advance, from authorities concerned for the use of any
bridges proposed by it for public use. Temporary bridges shall be clearly posted as to load limit, with
signs and posting conforming to current requirements covering “signs” as set forth in the Traffic Manuai
published by the California Department of Transportation. This manual shall also apply to the street
closures, barricades, detours, lights, and other safety devices required.

All costs involved shall be included in the Bid.
7-10.4 Safety.

7-10.4.1. Safety Orders. The Contractor shall have at the Work site, copies or suitable extracts of:
Construction Safety Orders, Tunnel Safety Orders and General Industry Safety Orders issued by the State
Division of Industrial Safety. The Contractor shall comply with provisions of these and all other
applicable laws, ordinances, and regulations.

Before excavating any trench 1.5 m (5 feet) or more in depth, the Contractor shall submit a detailed plan
to the Agency showing the design of shoring, bracing, sloping, or other provisions to be made for the workers’
protection from the hazard of caving ground during the excavation of such trench. If the plan varies from the
shoring system standards, the plan shall be prepared by a registered Civil Engineer. No excavation shall start
until the Engineer has accepted the plan and the Contractor has obtained a permit from the State Division of
Industrial Safety. A copy of the permit shall be submitted to the Engineer.

Payment for performing all work necessary to provide safety measures shall be included in the prices
bid for other items of work except where separate bid items for excavation safety are provided, or |
required by law.

7-10.4.2 Use of Explosives. Explosives may be used only when authorized in writing by the
Engineer, or as otherwise stated in the Specifications. Explosives shall be handled, used, and stored in
accordance with all applicable regulations.

The Engineer’s approval of the use of explosives shall not relieve the Contractor from liability for
claims caused by blasting operations.

7-10.4.3 Special Hazardous Substances and Processes. Materials that contain hazardous
substances or mixtures may be required on the Work. A Material Safety Data Sheet as described in
Section 5194 of the California Code of Regulations shall be requested by the Contractor from the
manufacturer of any hazardous products used.

Material usage shall be accomplished with strict adherence to California Division of Industrial Safety
requirements and all manufacturer warnings and application instructions listed on the Material Safety
Data Sheet and on the product container label.

The Contractor shall notify the Engineer if a specified product cannot be used under safe conditions.

7-10.4.4 Confined Spaces.

(a) Confined Space Entry Program. The Contractor shall be responsible for implementing,
administering and maintaining a confined space entry program (CSEP) in accordance with Sections
5156, 5157 and 5158, Title 8, CCR.

Prior to starting the Work, the Contractor shall prepare and submit its comprehensive CSEP to
the Engineer. The CSEP shall address all potential physical and environmental hazards and contain
procedures for safe entry into confined spaces, including, but not limited to the following:

1. Training of personnel

2. Purging and cleaning the space of materials and residue

3. Potential isolation and control of energy and material inflow
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Controlled access to the space
Atmospheric testing of the space
Ventilation of the space

Special hazards consideration
Personal protective equipment

Rescue plan provisions

O XNk

The Contractor’s submittal shall include the names of its personnel, including subcontractor
personnel, assigned to the project who will have CSEP responsibilities, their CSEP training, and
their specific assignment and responsibility in carrying out the CSEP.

(b) Permit-Required Confined Spaces. Entry into permit-required confined spaces as defined in
Section 5157, Title 8, CCR may be required as a part of the Work. All manholes, tanks, vaults,
pipelines, excavations, or other enclosed or partially enclosed spaces shall be considered permit-
required confined spaces until the pre-entry procedures demonstrate otherwise. The Contractor shall
implement a permit space program prior to performing any work in a permit-required confined space.
A copy of the permit shall be available at all times for review by Contractor and Agency personnel at
the Work site.

(c) Payment. Payment for implementing, administering, and providing all equipment and

personnel to perform the CSEP shall be included in the bid items for which the CSEP is required.

7-11 PATENT FEES OR ROYALTIES. The Contractor. shall absorb in its Bid the patent fees or
royalties on any patented article or process furnished or used in the Work. The Contractor shall indemnify and
hold the Agency harmless from any legal action that may be brought for infringement of patents.

7-12 ADVERTISING. The names, addresses and specialties of Contractors, Subcontractors
architects, or engineers may be displayed on removable signs. The size and location shall be subject to
the Engineer’s approval.

Commercial advertising matter shall not be attached to or painted on the surfaces of bulldmgs
fences, canopies, or barricades.

7-13 LAWS TO BE OBSERVED The Contractor shall keep fully informed of State and National
laws and County and Municipal ordinances and regulations which in any manner affect those employed
in the Work or the materials used in the Work or in any way affect the conduct of the Work. The
Contractor shall at all times observe and comply with such laws, ordinances, and regulations.

7-14 ANTITRUST CLAIMS. Section 7103.5 of the Public Contract Code provides:

“In entering into a public works contract or a subcontract to supply goods, services, or materials
pursuant to a public works contract, the contractor or subcontractor offers and agrees to assign to the
awarding body all rights, title, and interest in and to all causes of action it may have under Section 4
of the Clayton Act (15 U.S.C. Sec 15) or Cartwright Act (Chapter 2 [commencing with Section
16700] of Part 2 of Division 7 of the Business and Professions Code), arising from purchases of
goods, services, or materials pursuant to the public works contract or subcontract. The assignment
shall be made and become effective at the time the awardmg body tenders final payment to the
contractor, without further acknowledgment by the parties.”
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SECTION 8 - FACILITIES FOR AGENCY PERSONNEL

8-1 GENERAL. All facilities provided for Agency personnel shall be at suitable locations approved by the
Engineer. Such facilities must be in a room, building, or trailer provided for this purpose with acceptable means
for locking.

A Class “A” Field Office in accordance with 8-2.1 shall be provided at any offsite plant facility furnishing
pipe subject to Agency inspection during manufacture. A Field Laboratory in accordance with 8-3.1 shall be
provided at any offsite or project site plant facility furnishing portland cement concrete or asphalt paving
material. Any other facilities for Agency personnel shall be provided only when required by the Specifications.

Offices and laboratories at plants may be used concurrently by inspection personnel of other agencies
provided such use does not seriously conflict with Agency use. When facilities are shared in this manner, at least
one locker provided with a hasp for a padlock must be available for the exclusive use of Agency inspectors.
Otherwise any facilities furnished are for the exclusive use of Agency personnel.

All facilities shall conform to the applicable codes, ordinances, and regulations of the local jurisdiction and of
the State of California, and shall conform to current practice. The interior shall be paneled or suitably lined to
provide a facility of good appearance.

The Contractor shall provide janitorial and other maintenance services in all types of facilities provided. Such
services shall include the supply of the appropriate paper products and dispensers. Trash receptacles shall be
provided and emptied by the Contractor at weekly intervals or sooner as required. The trash shall be removed
from the project site.

All costs to furnish, maintain, service, and remove the specified facilities at the project site shall be included
in the price bid for such facilities. If no bid item is provided in the proposal, costs shall be included in other items
for which bids are entered.

The first progress payment will not be approved until all facilities are in place and fully comply with the
Specifications.

8-2 FIELD OFFICE FACILITIES.

8-2.1 Class “A” Field Office. This office shall have a minimum floor space of 16 m® (175 ft%), at least one
door, and window area of not less than 2 m* (22 f%). All doors and windows shall be provided with screens.

Furniture shall be provided as follows: one plan table, one standard 1.5 m (5 feet) long double-pedestal desk
with a drawer suitable for holding files, two chairs, one drafting stool, and one plan rack.

Electric power shall be provided to include a minimum of four duplex convenience outlets. The office shall
be illuminated at the tables and desk. An outdoor lighting fixture with a 300-watt bulb shall be installed.

Heating and air conditioning of sufficient capacity shall be provided at no expense to the Agency. The
Contractor shall provide drinking water within the office and integral sanitary facilities directly adjoining.
Sanitary facilities shall include a toilet and wash basin with hot and cold running water.

Extended area, non-coin-operated telephone service shall be provided within the office area. The nstallation
shall include sufficient extension cord to serve the plan table and desk. ‘

8-2.2 Class “B” Field Office. This office shall be the same as class “A” except that integrated sanitary
facilities and air conditioning are not required. A chemical toilet facility shall be provided adjacent to the office.

8-2.3 Class “C” Field Office. The office shall be of suitable proportions with 11 m” (120 %) of floor area.
It shall be equipped with one 0.9 by 1.5 m (3 by 5 foot) table, four chairs and one plan rack. It shall be adequately
heated, ventilated, and lighted and two duplex convenience outlets shall be provided. Air conditioning,
telephones, and sanitary facilities are not required.
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8-3 FIELD LABORATORIES.

8-3.1 Offsite at Manufacturing Plant. Field laboratories shall conform to the requirements for a Class “C”
Field Office specified in 8-2.3 except for the following:

1. Telephone service per 8-2.1.

Chair.

Work table, 1.2 by 3.0 m (4 by 10 feet), 0.9 m (3 feet) high.

Sieves per 203-6.

Scales and weights.

Burner plate for heating samples.

Thermometer, with 90 to 260°C (200 to 400°F) degree range (Asphalt Plants only).
Air meter for all concrete in accordance with ASTM C 231 of the type that indicates
percentage of air directly (Precast Concrete Plants only)

i

All sampling and testing equipment shall be maintained in satisfactory operating condition by
Contractor or plant owner. Laboratories shall be located immediately adjacent to and with full view of
batching and loading operations.

8-3.2 At Project Site. Field laboratories shall be in accordance with 8-3.1, except that sieves,
scales, weights, burner plates, sampling devices, pans, and thermometers will be furnished by the
Agency at no expense to the Contractor. If air entraining agents are being used in the Concrete on the
project, an air meter of the type described in 8-3.1 shall be furnished by the Contractor.

8-4 BATHHOUSE FACILITIES. When the Plans or Specifications require bathhouse facilities,
the following shall be provided:
| One lavatory with hot and cold water.
One toilet in a stall.
One 1 m (3 feet) trough-type urinal.
One enclosed shower at least 1 by 1 m (3 by 3 feet) with hot and cold water.
One bench, 2 m (6 feet) long.
Soap dispensers.
Toilet paper holders.
Paper towel cabinet.
Wastepaper receptacle.

WA bE LD =

These facilities shall be serviced and provided with necessary sanitary supplies.

These facilities shall be for the exclusive use of Agency personnel. However, a separate bulldmg
need not be provided for this purpose if such facilities are located in a separate room in a building which
includes other facilities.

8-5 REMOVAL OF FACILITIES. Field offices, laboratories, and bathhouse facilities at the
project site shall be removed upon completion of the Work. Buildings and equipment furnished by the
Contractor at the project site under the provisions of this section are the property of the Contractor.

8-6 BASIS OF PAYMENT. All costs incurred in furnishing, maintaining, servicing, and femoving
field offices laboratories, or bathhouse facilities required at the project site shall be included in the bid item
for furnishing such facilities. If such facilities are required by the Plans or Specifications and no bid item is
provided in the proposal, the costs shall be included in other items for which bids are entered. Such costs
incurred in connection with offices and laboratories at plants shall be borne by the plant owners.
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SECTION 9 MEASUREMENT AND PAYMENT

9-1 MEASUREMENT OF QUANTITIES FOR UNIT PRICE WORK.

9-1.1 General. Unless otherwise specified, quantities of work shall be determined from measurements or
dimensions in horizontal planes. However, linear quantities of pipe, piling, fencing and timber shall be
considered as being the true length measured along longitudinal axis.

Unless otherwise provided in Specifications, volumetric quantities shall be the product of the mean area of
vertical or horizontal sections and the intervening horizontal or vertical dimension. The planimeter shall be
considered an instrument of precision adapted to measurement of all areas.

9-1.2 Methods of Measurement. Materials and items of work which are to be paid for on basis of
measurement shall be measured in accordance with methods stipulated in the particular sections involved.

9-1.3 Certified Weights. When payment is to be made on the basis of weight, the weighing shall be done
on certified platform scales or, when approved by the Engineer, on a completely automated weighing and
recording system. The Contractor shall furnish the Engineer with duplicate licensed weighmaster’s certificates
showing actual net weights. The Agency will accept the certificates as evidence of weights delivered.

9-1.4 Units of Measurement. Measurements shall be in accordance with 1-4.1 and 1-4.2. A metric ton or
“tonne” is equal to 1000 kilograms and the unit of liquid measure is a Liter (in U.S. Standard Measures, a pound
is an avoirdupois pound; a ton is 2000 pounds avoirdupois; and the unit of liquid measure is a gallon).

9-2 LUMP SUM WORK. Items for which quantities are indicated “Lump Sum”, “L.S.”, or “Job”, shall be
paid for at the price indicated in the Bid. Such payment shall be full compensation for the items of work and all
work appurtenant thereto.

When required by the Specifications or requested by the Engineer, the Contractor shall submit to the
Engineer within 15 days after award of Contract, a detailed schedule in triplicate, to be used only as a basis for
determining progress payments on a lump sum contract or designated ump sum bid item. This schedule shall
equal the lump sum bid and shall be in such form and sufficiently detailed as to satisfy the Engineer that it
correctly represents a reasonable apportionment of the ump sum.

9-3 PAYMENT

9-3.1 General. The quantities listed in the Bid schedule will not govern final payment. Payment to the
Contractor will be made only for actual quantities of Contract items constructed in accordance with the Plans and
Specifications. Upon completion of construction, if the actual quantities show either an increase or decrease from
the quantities given in the Bid schedule, the Contract Unit Prices will prevail subject to the provisions of 3-2.2.1.

The unit and lump sum prices to be paid shall be full compensation for the items of work and all appurtenant
work, including furnishing all materials, labor, equipment, tools, and incidentals.

Payment will not be made for materials wasted or disposed of in a manner not called for under the Contract.
This includes rejected material not unloaded from vehicles, material rejected after it has been placed, and
material placed outside of the Plan lines. No compensation will be allowed for disposing of rejected or excess
material.

Payment for work performed or materials furnished under an Assessment Act Contract will be made as
provided in particular proceedings or legislative act under which such contract was awarded.

Whenever any portion of the Work is performed by the Agency at the Contractor’s request, the cost thereof
shall be charged against the Contractor, and may be deducted from any amount due or becoming due from the
Agency.

Whenever immediate action is required to prevent injury, death, or property damage, and precautions which
are the Contractor’s responsibility have not been taken and are not reasonably expected to be taken, the Agency
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may, after reasonable attempt to notify the Contractor, cause such precautions to be taken and shall charge the
cost thereof against the Contractor, or may deduct such cost from any amount due or becoming due from the
Agency. Agency action or inaction under such circumstances shall not be construed as relieving the Contractor or
its Surety from liability.

Payment shall not relieve the Contractor from its obligations under the Contract; nor shall such paymerit be
construed to be acceptance of any of the Work. Payment shall not be construed as the transfer of ownership. of
any equipment or materials to the Agency. Responsibility of ownership shall remain with the Contractor who:
shall be obligated to store any fully or partially completed work or structure for which payment has been made;
or replace any materials or equipment required to be-provided under the Contract which may be damaged, lost,
stolen or otherwise degraded in any way prior to acceptance of the Work, except as provided in 6-10.

Warranty periods shall not be affected by any payment, but shall commence on the date equipment or
material is placed into service at the direction of the Agency. In the event such items are not placed into service
prior to partial or final acceptance of the project, warranty periods will commence on the date of such acceptance.

If; within the time fixed by law, a properly executed notice to stop payment is filed with the Agency, due to
the Contractor’s failure to pay for labor or materials used in the Work, all money due for such labor or matenals
will be withheld from payment to the Contractor in accordance with applicable laws.

At the expiration of 35 days from the date of acceptance of the Work by the Board, or as prescnbed by law
the amount deducted from the final estimate and retained by the Agency will be paid to the Contractor except:
such amounts as are required by law to be withheld by properly executed and filed notices to stop payment or as
may be authorized by the Contract to be further retained.

9-3.2 Partial and Final Payment. The Engineer w111 after award of Contract, establish a closure date for
the purpose of making monthly progress payments. The Contractor may request in writing that such.monthly
closure date be changed. The Engineer may approve such request when it is compatible with the Agepcy’s
payment procedure. '

Each month, the Engineer will make an approximate measurement of the work performed to the closure date
and as basis for making monthly payments, estimate its value based on Contract Unit Prices or as provided for in
9-2. When the Work has been satisfactorily completed, the Engineer will determine the quantity of work
performed and prepare the final estimate.

From each progress estimate, 10 percent will be deducted and retained by the Agency, and the remalnder less
the amount of all previous payments will be paid. After 50 percent of the Work has been completed and if
progress on the Work is satisfactory, the deduction to be made from remaining progress estimates and from the
final estimate may be limited to $500 or 10 percent of the first half of total Contract amount, whichever is greater.

No progress payment made to the Contractor or its sureties will constitute a waiver of the liquidated damages
under 6-9.

As provided in Section 22300 of the California Public Contract Code, the Contractor may substltute
securities for any monies withheld by the Agency to ensure performance under the Contract.

9-3.3 Delivered Materials. When provided for in the Specifications, and subject to the limitation and
conditions therein, the cost of materials and equipment delivered but not incorporated into the Work will be
included in the progress estimate. :

9-3.4 Mobilization. When a bid item is included in the Proposal form for moblhzatlon and subject to the
conditions and limitations in the Specifications, the costs of work in advance of construction operations and not
directly attributable to any specific bid item will be included in the progress estimate. When no such bid item is
provided, payment for such costs will be considered to be included in the other items of work.
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PART 2
CONSTRUCTION MATERIALS

SECTION 200 - ROCK MATERIALS

200-1 ROCK PRODUCTS

200-1.1 General. Rock products are defined as crushed rock, rock dust, gravel, sand, stone for
riprap, or any combination thereof. All rock products shall be clean, hard, sound, durable, uniform in
quality, and free of any detrimental quantity of soft, friable, thin, elongated or laminated pieces,
disintegrated material, organic matter, oil, alkali, or other deleterious substance.

200-1.1.1 Testing. Sieve analysis shall be performed in accordance with California Test 202. Sand
equivalent tests shall be performed in accordance with California Test 217. Unless otherwise specified,
all percentages referred to in this Section 200 shall be determined by weight. All testing shall use the
most current test methods.

200-1.2 Crushed Rock and Rock Dust. Crushed rock and rock dust shall be the product of crushing
rock or gravel. The portion of the material that is retained on a 9.5 mm (3/8 inches) sieve shall contain at
least 50 percent of particles having three or more fractured faces. Not over 5 percent shall be pieces that
show no such faces resulting from crushing. Of that portion which passes the 9.5 mm (3/8 inches) sieve but
is retained on the 4.75 mm (No. 4) sieve, not more than 10 percent shall be gravel particles. Crushed rock
will be designated by nominal size and shall conform to the following gradations:

TABLE 200-1.2 (A)

Percentage Passing Sieves

Sieve Size 25.0 mm (1.in) 19.0 mm (3/4 in) 12.5 mm (1/2 in)
37.5 mm (1-1/2 in) 100 - -
25.0 mm (1 in) 90-100 100 -
19.0 mm (3/4 in) 30-60 90-100 100
© 12.5mm (1/2in) 0-20 30-60 90-100
9.5 mm (3/8 in) - 0-20 20-60
4.75 mm (No.4) 0-5 0-5 0-15
2.36 mm (No.8) - - 0-5
ASTM C 131 Test Grading A B B
TABLE 200-1.2 (A) (Continued)
Sieve Size 9.5 mm (3/8in) | 6.3 mm (1/4in) 4.75 mm (3/16 in) Rock Dust
12.5 mm (1/2in) 100 - - -
9.5 mm (3/8 in) 90-100 - - 100
6.3 mm (1/4 in) - 100 - -
4.75 mm (No.4) 30-60 75-100 100 90-100
2.36 mm (No.8) 0-10 0-25 40-75 -
1.18 mm (No.16) - 0-5 0-10 -
600 um (No.30) - - - 20-60
75 um (No.200) - 0-2 0-2 5-20
ASTM C 131 Test Grading C D D -
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Crushed rock shall meet the following requirements:

TABLE 200-1.2 (B)

Test

Test Method No.

' Requirements in percent

Percentage Wear
100 Revolutions
500 Revolutions

ASTM C 131

15 Max.
52 Max.

200-1.2.1 Screenings. Screenings when used as a cover aggregate for asphalt emulsion chip seals in
accordance with 302-2.5, shall be composed of crushed rock and will be designated by the name of the
size of screenings and shall conform to the following gradations in Table 200-1.2.1 (A):

All screenings in 200-1.2.1 and 600-2.6.1 shall meet the following requirements:

TABLE 200-1.2.1 (A)

Percentage Passing Sieve
Coarse Medium Medium Fine Fine
Sieve Size 12.5 x 4.75 mm 9.5x3.35mm 8.0 x 2.36 mm 6.3 x 2.00 mm
(1/2 in x No.4) (3/8 in x No.6) (516 in x No.8) (1/4 in x No.10)
19.0 mm (3/4 in) 100 . : L
12.5 mm (1/2 in) 90-100 100 - -
9.5 mm (3/8 in) 50-80 90-100 100 100
4.75 mm (No.4) 0-15 5-30 30-60 60-85
2.36 mm (No.8) 0-5 0-10 0-15 0-25
1.18 mm (No.16) - 0-5 0-5 0-5
600 um (No.30) - - 0-3 0-3
75 um (No.200) 0-2 0-2 0-2 0-2

TABLE 200-1.2.1 (B)

Tests Test Method No. Requirements
Percentage Wear (100 revolutions) ASTM C 131 12 Maximum
Percentage Wear (500 revolutions) ASTM C 131 35 Maximum
Film Stripping California 302 25 Maximum
Cleanness Value Callifornia 227 80 Maximum
California Durability California 229 52 Maximum

200-1.3 , Gravel.
fractured face.

Gravel shall be composed entirely of particles that have no more than one

200-1.4 Coarse Aggregate for Portland Cement Concrete. Concrete aggregate shall be composed
of gravel, crushed rock, or a blended mixture. All concrete aggregate shall be washed before delivery to
the batching plant and shall conform to the following:

TABLE 200-1.4 (A) . ,
Tests Tests Method No. Requirements
Cleanness Value California 227 75 Minimum
Percentage Wear ASTM 131
100 revolutions 15 Maximum
500 revolutions 52 Maximum
Specific Gravity (Bulk saturated surface dry) ASTM C 127 2.58 Minimum'

1. Not more than 15 percent by weight shall be particles with a bulk specific gravity below 2.50.
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Concrete aggregate will be designated by number and shall conform to the following gradations:

TABLE 200-1.4 (B)

Percentage Passing Sieve
Sieve Size No. 2 No. 3 No.4
50 mm (2 in) 100 - -
37.5 mm (1-1/2in) 90-100 100 -
25.0 mm (1 in) 5-40 90-100 -
19.0 mm (3/4 in) 0-15 55-85 100
9.5 mm (3/8 in) 0-5 8-20 85-100
4.75 mm (No.4) - 0-5 0-30
2.36 mm (No. 8) - 0-5 0-10
75 um (No. 200) 0-2 0-2 0-2
ASTM C 131 Test Grading A B C

200-1.5 Sand.

200-1.5.1 General. Sand shall consist of natural or manufactured granular material, or a
combination thereof, free of deleterious amounts of organic material, mica, loam, clay, and other
substances not suitable for the purpose intended.

200-1.5.2 Sand for Asphalt Concrete. The sand shall conform to the gradation specified for
asphalt concrete in 200-1.5.5.

200-1.5.3 Sand for Portland Cement Concrete. Sand for portland cement concrete shall be
washed and shall conform to the gradation specified for portland cement concrete in 200-1.5.5 and the
following quality requirements:

TABLE 200-1.5.3 (A)

Tests Test Method No. Requirements in percent

Organic Impurities ASTM C 40 Satisfactory’
Mortar Strength Relative to Ottawa Sand California 515 100 Minimum
Sand Equivalent

individual Test Result California 217 70 Minimum

Average of Tests on 3 samples 75 Minimum
Percent Clay, Silt, Loam ASTM C 117 3 Maximum
Soundness® California 214 10 Maximum

1. The resultant color of the testing solution shall not be darker than the ASTM C 40 standard.
2. The soundness requirement will be waived, provided that the durability index, Df, is 60 or greater, when determined by California Test 229.

200-1.5.4 Sand For Air-Placed Concrete. Sand for air-placed concrete shall be washed and
conform to the gradation for portland cement concrete in 200-1.5.5. The amount of deleterious
substances shall not exceed the limits prescribed in ASTM C 33.
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200-1.5.5 Sand Gradations. The sand shall conform to the following gradations:

TABLE 200-1.5.5 (A)

Percentage Passing Sieve
Sieve Size Asphalt Concrete Portiand Cement Mortar
Concrete

9.5 mm (3/8 in) . 100 100 -
4.75 mm (No.4) - 95-100 100
2.36 mm (No.8) 75-100 75-90 95-100
1.18 mm (No.16) - 55-75 70-95
600 pm (No.30) - 30-50 35-70
300 um (No.50) - 10-25 5-35
150 pm (No.100) . 2-10 0-10
75 um (No. 200) ~.0-8" _ 05 . 0-5

1. May be exceeded to permit a maximum of 12» percent, prbvided the sénd equivalént of the ésphalt cbﬁdrete sand is 35 or greatef.

200-1.6 Stone for Riprap.

200-1.6.1 General. Stone for riprap shall be quartrystone or cobblestone. Quarrystone shall be
angular and cobblestone shall be rounded. Stone shall be of such shape as to form a stable protection
structure of the required section. Cobblestone shall not be used on slopes steeper than 1 vertical to 2
horizontal. Flat or elongated shapes will not be accepted unless the thickness of the individual pieces is
at least one-third of the length. ‘

Unless otherwise designated, for application greater than 180 tonnes (200 tons), design parameters
including filter, foundation, and gradation with supporting calculations by a registered Civil Engineer,
shall be submitted to the Engineer for approval.

Stone shall be sound, durable, hard, resistant to abrasion and free from laminations, weak cleavage
planes, and the undesirable effects of weathering. It shall be of such character that it will not disintegrate
from the action of air, water, or the conditions to be met in handling and placing. All material shall be
clean and free from deleterious impurities, including alkali, earth, clay, refuse, and adherent coatings.

200-1.6.2 Grading Requirements. Stone for riprap shall be designated by class and conform to the
following gradations: ’

TABLE 200-1.6 (A)

Percentage Larger Than
Rock Size 225 kg 170 kg 90 kg 35 kg
(500 Ib) Class (375 Ib) Class (Light) Class (Facing) Class
450 kg (1000 Ib) 0-5 - - -
320 kg (700 Ib) - 0-10 - .
225 kg (500 Ib) 50~100 | 10-50. 0-5 A -
90 kg (200 Ib) - 85-100 50-100 0-5
35 kg (75 Ib) 90-100 95-100 90-100 50-100
10 kg (25 1b) 95-100 - 95-100 90-100
1kg (2.2 Ib) - - - 95-100

Note: The amount of material smaller than the smallest size shown in the table for any class shall not exceed the percentage limit as
determined on a weight basis. Compliance with the percentage limits shown in the table for all other sizes of the individual pieces
of any class of rock slope protection shall be determined by the ratio of the number of individual pieces larger than the specified
size compared to the total number of individual pieces larger than the smallest size listed in the table for that class.



Greenbook 2006 43

200-1.6.3 Quality Requirements. Visual evaluation of the quarry, including examination of blast
samples and diamond drill core samples, suitable tests and service records may be used to determine the
acceptability of the stone. The Contractor shall notify the Agency in writing of the intended source of
stone at least 60 days prior to use. To ensure the required quality, stone may be subject to petrographic
analysis or X-ray diffraction.

‘The material shall conform to the following requirements:

TABLE 200-1.6 (B)

Tests Test Method No. Requirements in percent
Apparent Specific Gravity ASTM C 127 2.50 Minimum
Absorption’ California 206 4.20 Maximum
Durability1 California 229 ' 52 Minimum
Percentage Wear . ASTM C 131 45 Maximum

1. Based on the formula below, absorption may exceed 4.2 percent if the Durability Absorption Ratio (DAR) is greater than 10.
Durability may be less than 52 if DAR is greater than 24.

DAR = Coarse Durability Index
% Absorption + 1

200-2 UNTREATED BASE MATERIALS

200-2.1 General. Materials for use as untreated base or subbase shall be classified in the order of
preference as follows:

Crushed Aggregate Base
Crushed Miscellaneous Base
Processed Miscellaneous Base
Select Subbase

When base material without further qualification is specified, the Contractor shall supply crushed
aggregate base. When a particular classification of base material is specified, the Contractor may
substitute any higher classification, following the order of preference listed above, of base material for
that specified. All processing or blending of materjals to meet the grading requirement will be
performed at the plant or source. The materials shall compact to a hard, firm, unyielding surface and
shall remain stable when saturated with water.

200-2.2 Crushed Aggregate Base.

200-2.2.1 General. Crushed aggregate base shall consist entirely of crushed rock and rock dust
conforming to the requirements of 200-1.1 and 200-1.2.

200-2.2.2 Grading. The aggregate shall be uniformly graded and shall conform to the following gradation: |

TABLE 200-2.2.2

Sieve Percentage Passing Sieve
37.5 mm (1-1/2 in) 100
19.0 mm (3/4 in) 90-100
9.5 mm (3/8 in) 50-80
4.75 mm (No.4) 35-55
600 um (No.30) 10-30
75 um (No.200) 2-9
ASTM C 131 Test Grading B
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200-2.3 (Not Used)
200-2.4 Crushed Miscellaneous Base.

200-2.4.1 General. Crushed miscellaneous base shall consist of broken and crushed asphalt concrete
or portland cement concrete and may contain crushed aggregate base or other rock materials. The material
shall be free of any detrimental quantity of deleterious material as defined in 200-1.1. Material retained on
the 4.75 mm (No. 4) sieve shall contain no more than 15 percent gravel particles as defined in 200-1.3. The
material may contain no more than 3 percent brick by weight as determined by California test method 202
as modified: Brick material retained on a 4.75 mm (No. 4) sieve shall be identified visually and separated
manually. Brick quantification shall be based on total We1ght of dry sample.

200-2.4.2 Grading. The matetial shall be umformly graded and shall conform to one of the
following gradations:

 TABLE 200-2.4.2 (A)

Sieve Size Percentage Passing Sieve
o ~ Coarse Fine
50.0 mm (2 in) 100

37.5 mm (1-1/2 in) 85-100 100
19.0 mm (3/4 in) - 50-85 _ 85-100
9.5 mm (3/8 in) Ll ‘ - B5-75
4.75mm (No.4) . - . 25-45 35-60
600 um (No.30) 10-25 10-30

75 um (No.200) 2-9 2-9
ASTM C 131 Test Grading A B "

When there is a difference in specific gravity (bulk saturated surface dry per ASTM C 127) of 0.2 or
more between that portion retained and that portlon passing a 4.75 mm (No. 4) sieve, the grading will be
modified by California Test 105.

200-2.4.3 Quality Requlremgqts. This material shall conform to the following:

TABLE 200-2.4.3 (A)

Test Method ‘No

B : , Requirements

Tésfé _

R-value' California 301 78 Minimum

Sand Equivalent California 217 35 Minimum

Percentage Wear ASTM C.131 ' ¥
100 revolutions 15 Maximum
500 revolutions 52 Maximum

1. The R—value requ1rement may be walved prov1ded the matenal has an SE of 40 or more.

The Engmeer may waive the percentage wear requlrements provided the matenal has a minimum
durability of 40 in accordance with California Test 229.

200-2.5 Processed Miscellaneous Base.

200-2.5.1 General. Processed miscellaneous base shall consist of broken or crushed asphalt
concrete, portland cement concrete, railroad ballast, glass, crushed porcelain material, crushed rock, rock
dust, or natural material. The material that is retained on a 4.75 mm (No. 4) sieve shall contain no more
than 75 percent gravel particles as defined in 200-1.3. The material shall be free of any detrimental
quantity of deleterious material as defined in 200-1.1. The material may contain no more than 3 percent
brick by weight as determined by California Test 202 as modified: Brick material retained on a 4.75mm
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(No. 4) sieve shall be identified visually and separated manually. Brick quantification shall be based on
total weight of dry sample.
200-2.5.2 Grading. The material shall be uniformly graded and shall conform to 200-2.4.2 Grading.
200-2.5.3 Quality Requirements. This material shall conform to the following in Table 200-2.4.3 (A):
The Engineer may waive the percentage wear requirements, provided the material has a minimum
durability of 35 in accordance with California Test 229.
200-2.6 Select Subbase.

200-2.6.1 General. Select subbase shall consist of soil, mineral aggregates, asphalt concrete,
portland cement concrete, or blends of these.

200-2.6.2 Grading. The material shall be uniformly graded and shall conform to one of the
following gradations:

TABLE 200-2.6.2 (A)

Sieve Size Percentage Passing Sieve
Coarse Fine
37.5 mm (1-1/2 in) 100 -

25.0 mm (1 in) - 100
4.75 mm (No.4) 55-75 70-100
1.18 mm (No.16) 30-75 40-90
300 um (No.50) 15-40 20-60

75 um (No.200) 0-25 0-30

200-2.6.3 Quality Requirements. The material shall also conform to the following requirements:

TABLE 200-2.6.3 (A)

Tests Test Method No. Requirements
R-value' California 301 60 Minimum
Sand Equivalent California 217 20 Minimum

1. The R-value requirement may be waived, provided the material has an SE of 30 or more.

200-2.7 Disintegrated Granite.

200-2.7.1 General. Disintegrated granite shall be free from vegetable matter and other deleterious
substances and shall be of such nature that it can be compacted readily under water and rolling to form a

firm, stable base.

Disintegrated granite shall be any igneous rock, which has been weathered in place, or any
sedimentary material principally derived from igneous rock.

200-2.7.2 Grading. The percentage composition by weight shall conform to Table 200-2.7.2(A).

TABLE 200-2.7.2 (A)

Sieve Size Percent Passing
37.5 mm (1-1/2in.) 100
25.0 mm (1in.) 90-100
4.75 mm (No. 4) 50-100
600 um (No. 30) 2555
75 um (No. 200) 5-18
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- 200-2.7.3 Quality Requirements. Disintegrated granite shall also conform to Table 200-2.7.3 (A).

TABLE 200-2.7.3 (A)

Test California Test : Requirements
R-value California 301 73 Min.
Sand Equivalent California 217 30 Min.

200-2.8 Pulverizgd: Miscellaneous Base

200-2.8.1 General. Pulverized miscellaneous base shall consist of asphalt concrete or Portland
cement concrete. pavement that has been pulverized in place to the dimensions shown on the Plans.
Pulverized miscellaneous base may contain underlying base material or subgrade soil. The material shall
be free of any detrimental quantity of deleterious material as specified in 200-1.1.

Pulverized miscellaneous base, if produced in place, shall only be produced through the operation of
a machine specifically designed for pulverizing, stabilizing and blending of this material. Pulverized
miscellaneous base shall not be produced by the operation of self-propelled drop hammers (“stompers”),
breakers, steel padded rollers, or by ripping or excavation equipment.

200-2.8.2 Testing. The Agency will collect samples of the pulverized material ih conformance with
California Test 125. The Agency will perform a minimum of one gradation and one sand equivalent test
per 500 cubic yards' of material pulverized. The Contractor shall allow the Agency a minimum of 48
hours to complete each test and inform the Contractor of the results.

200-2.8.3 Grading. The material shall be uniformly graded and shall conform to Table 200-2.8.2 (A):

TABLE 200-2.8.2 (A)

._Sieve Size , Percentage Passing Sieves
50 mm (2.0") . 100
25 mm (1.0”) ) -
19 mm (3/4") 85-100
9.5 mm (3/8") ~ -55-80

4.75 mm (No. 4) 35-60

600 um (No. 30) 10-30

75 um (No. 200) 2.9

ASTM C 131 Grading I v , B

If, after testing by the Agency, the pulverized material does not conform to the gradation specified in
Table 200-2.8.2 (A), a maximum of 35 percent rock products conforming to 200-1 may be blended into
the pulverized material to correct the gradation. The Contractor shall determine the amount of rock
products to be blended. The rock products shall be uniformly spread and blended over the area requiring
correction of the gradation. The equipment used for blending shall conform to 200-2.8.1. The rock
products shall be supplied, and blended at no additional cost to the Agency. The Agency will retest the
corrected area in conformance with 200-2.8.2.

When there is a difference in specific gravity (bulk saturated surface dry conforming to ASTM C
127) of 0.2 or more between that portion retained and that portion passing a No. 4 sieve, a modified
grading will be required. The grading will be modified in accordance with California Test 105. The
Agency will provide the Contractor with the modified grading required.
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200-2.8.4 Quality Requirements. This material shall conform to the following:

TABLE 200-2.8.3 (A)

Tests Test Method No. Requirements
Sand Equivalent California Test 217 40 Minimum
Percentage Wear ASTM C 131
100 Rev 15 Maximum'
500 Rev 52 Maximum’
R-Value California Test 301 78 Minimum?

(1) The Engineer may waive the percentage wear requirements, provided the material has a minimum durability of 40 in accordance
with California Test 229.
(2) The R-Value may be waived if the SE is 45 or greater.

SECTION 201 - CONCRETE, MORTAR, AND RELATED MATERIALS

201-1 PORTLAND CEMENT CONCRETE.

201-1.1 Requirements.

201-1.1.1 General. Concrete shall consist of portland cement, concrete aggregates, water, and when
required or approved for use, admixture and/or fly ash and/or reclaimed concrete material in accordance with
these provisions. Concrete will be specified by class, by alternate class, by special exposure, or by compressive
strength. When concrete is specified by class, alternate class, or special exposure, a mix design shall be submitted
to the Engineer for approval. The mix design shall show the aggregate, water, and where applicable, fly ash,
admixtures, and reclaimed concrete material. The mix design submittal shall also include the size and source of
aggregate, the type and source of portland cement and fly ash, the brand and designation of admixtures, slump
requirement, and the type of construction for which the concrete is to be used.

Concrete specified by compressive strength shall be designed by the Contractor in accordance with 201-
1.1.4.

Approved admixtures shall be used in accordance with 201-1.2.4 and 201-1.2.5 and at the manufacturer’s
recommended dosage rate. Additional portland cement or cementitious material is permitted to obtaln high early
strength in concrete, except that the total amount of portland cement shall not exceed 415 kg per m > (700 Ibs. per
yd®) unless approved by the Engineer.

Reclaimed concrete material may be incorporated into concrete mixtures when approved by the Engineer
accordance with section 201-1.2.6.

201-1.1.2 Concrete Specified by Class and Alternate Class. When speciﬁed by class the concrete will be
designated by a number, one or two letters, and a number. The first number is the weight of portland cement
conforming to 201-1.2.1 in kg per m’ (Ib. per yd°), the first letter is the combined aggregate gradation conforming
to 201-1.3.2, and the second letter (W) designates the required use of a water reducing admixture conforming to
201-1.2.4. The last number is the minimum compressive strength at 28 days in MPa (psi). A water reducing
admixture conforming to 201-1.2.4 may be used in any concrete specified by class and is required in all 28 Mpa
(4000 psi) compressive strength concrete specified by class.

When specified by alternate class the concrete will be de51gnated by a number three letters, and a number.
The first number is the weight of cementitious material in kg per m® (Ib. per yd®) which consists of 85% portland
cement conforming to 201-1.2.1 and 15% fly ash by weight. The first letter is the combined aggregate gradation,
conforming to 201-1.3.2, the second letter (F) designates the required use of fly ash conforming to 201-1.2.5, and
the third letter (W) designates the required use of a water reducing admixture conforming to 201-1.2.4. The last
number is the minimum compressive strength at 28 days in MPa (psi).

The concrete class, alternate class, and maximum shump for the various types of construction shall be as
designated in Table 201-1.1.2(A).
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TABLE 201-1.1.2 (A)

Type of Construction Concrete Alternate Class Maximum
Class’ Metric | Metric Units (U.S. Slump
Units (U.S. Standard Millimeters
Standard Measures) (Inches)
Measures) ‘
Street Surface Improvements .
Concrete Pavement (not integral with curb) 310-A-17 295-AFW-17 75
(520-A-2500) (494-AFW-2500) (3)
Curb, Integral Curb and Pavement, Guiter, Walk, Alley Aprons 310-C-17 295-CFW-17 100
e (520-C-2500) (494-CFW-2500) - (4)
310-C-17P' 295-CFW-17p" 100
(520-C-2500P") |  (494-CFW-2500P") 4
Extruded Curb, Curb and Gutter 310-C-17 | 295-CFW-17 50
(520-C-2500) (494-CFW-2500) @
310-D-17 295-DFW-17 50
{520-D-2500) (494-DFW-2500) 2
Sewer’ & Storm Drainage Facilities » ‘ -
Pipe Collars, Beam Support for Pipe, 330-C-23° 315-CFw-23° 125
Pre-Cast Manhole Components, Catch Basins, Sidewalk Culverts (560—0-32503) (532-CFW—32503) (5)
335-C-23P" '320-CFW-23P! 100
. (565-C-3250p" (537-CFW-3250P") {4y
Sidehill Surface Drainage Facilities 295-C-17 280-CFW-17 75
(500-C-2500) (475-CFW-2500) (3)
310-C-17P! 295-CFW-17P' 100
(520-C-2500P") (494-CFW-2500P") (4)
330-E-17P! 315-EFW-17P’ 100
‘ o v (560-E-2000P" (532-EFW-2000P") 4
Pipe Bedding and Encasement Anchors and Thrust Blocks, Wall Support 265-C-14° 100
for Pipe* (450-C-2000°%) (4)-
‘ 335-E-14P" 320-EFW-14pP" 150
3 , (565-E-2000P") (537-EFW-2000P") (6).
Tunnel Backfil ° 285-C-14 125
(480-C-2000) (5.
290-C-14pP’ 125,
(490-C-2000P" '(5)
Trench Backiill Sturry ® 60-E-0.7 125
(100-E-100) (5)
Reinforced Structures
Bridges, Buildings, Retaining Walls and Tunnéls 330-C-233% . 315-CFW-23° 100
(560-C-3250%) (532-CFW-3250°%) @) .
335-C-23P" 320-CFW-23P" 100"
(565-C-3250P") (537-CFW-3250P") 4y
385-CW-287 370-CFW-28 100
(650-CW-40007 (618-CFW-4000) (4)
390-Cw-28P" 370-CFW-28P" 100
(660-CW-4000P"") | . (618-CFW-4000P") 4)
Cast-In-Place Piles 330-C-233 315-CFw-23° 100
(580-C-3250° ) (532-CFW-3250%) (4) .
335-C-23P" 320-CFW-23p’ 100
(565-C-3250P") (537-CFW-3250P") (4)
Channels and Boxes, Inverts 330-B-23 315-BFW-23 100
(560-B-3250) (532-BFW-3250) @). .
335-B-23P" 320-BFW-23P" 100’
(565-B-3250P") (537-BFW-23P") )
385-BW-28 370-BFW-28 100
(650-BW-4000" (618-BFW-4000) 4
390-CW-28P" 375-CFW-28P" 100
(660-CW-4000P*") | (627-CFW-4000P") @),.
Walls and Deck '330-C-23 315-CFW-23 125
(560-C-3250) (532-CFW-3250) (5)
335-C-23P " 320-CFw-23p" 125
(565-C-3250P") (537-CFW-3250P") By
385-CW-28" 370-CFW-28 100, : .
(650-CW-40007) (618-CFW-4000) @)
390-CW-28P"7 375-CFW-28P" 100
(660-CW-4000P"") |  (627-CFW-4000P") . @)
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TABLE 201-1.1.2 (A) Continued
Type of Construction Concrete Alternate Class Maximum
Class’ Metric | Metric Units (U.S. Slump
- Units (U.S. Standard Millimeters
Standard Measures) (Inches)
Measures)
Miscellaneous
Street Light and Traffic Signal Foundations, Survey Monuments 330-C-23 315-CFwW-23 100
(560-C-3250) (532-CFW-3250) @
Fence and Guardrail Post Foundations 295-C-17 280-CFW-17 125
(500-C-2500) (475-CFW-2500) (5)
Concrete Not Otherwise Specified 330-C-23 315-CFW-23 125
(560-C-3250) (532-CFW-3250) (5
335-C-23P’ 320-CFW-23P" 100
(565-C-3250P") (537-CFW-3250P") (@
Air Placed Concrete 385-D-23P " 370-DFW-23pP’ 100
Method B (E gradation only) (650-D-3250P") (618-DFW-3250P") @
385-E-23P" 370-EFW-23P" 100
(650-E-3250P") (618-EFW-3250P") (@)
Coarse Masonry Grout 360-E-14G° 345-EFW-14G°® 250
(610-E-2000G %) (580-EFW-2000G®%) (10)

1. Concrete mixes followed by a “P” have been designed to accommodate placement by a concrete pump. A pump mix may be
substituted for a similar class or alternate class mix and placed utilizing standard placement methods by the Contractor at its
option. Said substitution, if made, shall be at the Contractor’s expense.

. The Engineer should consider sulfide resistance of mix prior to use in sewers or appurtenant structures.

. Use B Aggregate gradation when placing conditions permit.

. Use limited to bedding concrete over which backfill will be placed not less than 40 hours after placement. For backfill after 24
hours, add 31 milliliters per kilogram of cement (3 pints per 100 pounds of cement) of calcium chloride. For backfilt after 16 hours
and removal of sheeting after 18 hours, use 390-C-26 (660-C-3750) with 31 milliliters per kilogram of cement (3 pints per 100
pounds of cement) calcium chloride solution.

5. Controlled Low Strength Material (CLSM) conforming to Section 201-6 may be used when approved by the Engineer, except the

maximum slump requirement in the table does not apply.

8. Concrete mixes followed by a “G” have been designed to accommodate the grout requirements of Section 202, Masonry

Materials.
7. A water reducing admixture conforming to 201-1.2.4 may be used in any concrete specified by class and is required in all 28 Mpa
(4000 psi) compressive strength concrete specified by class.

A ON

201-1.1.3 Concrete Specified by Special Exposure. When specified by exposure the concrete shall
be designated by a number, followed by three letters, and a number. The first number is the minimum
weight of cementitious material in kg per m® (Ib. Per yd®) as prescribed in Table 201-1.1.3 (A). The first
letter is the combined aggregate gradation per 201-1.3.2. The second and third letters (LE, ME, or SE)
designates the level of exposure (Low Exposure, Moderate Exposure or Severe Exposure). The last
number is the minimum compressive strength at 28 days in MPa (psi).

Special Exposure mixes should be proportioned in accordance with ACI 318, Chapter 4, Durability
Requirements. Air entraining admixtures may be incorporated into the concrete mix at manufacturer’s
suggested rates to produce a 4% = 1% air content in the concrete mix to help reduce permeability.
Admixtures containing calcium chloride are prohibited for use in concrete exposed to sulfates. The
Engineer shall identify the exposure condition and presence of chemicals that the concrete may contact
during its performance life. These include sulfates in soils, chloride ions, sewage, and other corrosive
materials. The Engineer must then specify the method and level of protection for the concrete. Special
Exposure mixtures of greater severity may be substituted for a mixture of lesser severity.

All Special Exposure Concrete shall contain fly ash conforming to 201-1.2.5 and a water-reducing
admixture conforming to 201-1.2.4, and shall comply with water-cementitious ratio per Table 201-1.1.3(A).
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TABLE NO. 201-1.1.3 (A)

Special Exposure Mixes Maximum Water Special Exposure Cementitious
: — Cementitious ‘Metric Units Material
, , Ratio® (U.S. Standard Measures) | Requirement
LOW EXPOSURE — 0.50 370-BLE-28P' 80% Type Il or V
(% water soluble SO in soil samples 0.10 to (618-BLE-4000P") portland cement
0.20) 370-CLE-28P" with 20% Class F fly
(Sulfate SO4 in water samples, PPM - 150 to (618-CLE-4000P") ash.
1500) 440-DLE-28P'
: , (740-DLE-4000P")
MODERATE EXPOSURE — 0.45 390-BME- P’ 80% Type Il 6r V
(% water soluble SO, in soil sample 0.20 to (658-BME-4500P") portland cement
2.00) 390-CME-31P" with 20% Class F fly
(Sulfate SO4 in water samples, PPM — 1500 fo (658-CME-4500P1) ash.
10,000) 480-DME-31P"
‘ (815-DME-4500P")
SEVER EXPOSURE — 0.40 450-BSE-35P" 80% Type V
(% water soluble SO, in soil sample 2.00 or (750-BSE-5000P") portiand cement
more) 450-CSE-35P" with 20% Ciass F fly
(Sulfate SO4 in water samples, PPM — 10,000 (750-BSE-5000P") ash.
or more) ‘ | 520-DSE-35P"
(875-DSE-5000P")

1. Concrete mixes followed by a “P” have been designated to accommodate placement by a concrete pump.
2. Maximum slump is determined by placement conditions so long as water-cementitious ratio is not exceeded.

201-1.1.4 Concrete Specified by Compressive Strength. The Contractor shall determine the mix
proportions of concrete specified on the Plans by its 28-day compressive strength within the minimum
cement, maximum size coarse aggregate, and admixture limitations designed herein or in the
Specifications. The concrete shall contain not less than 330 kg of cement or cement and fly ash per m’
(560 pounds of cement or cement and fly ash per cubic yard), in accordance with 201-1.2.5, for concrete
strengths of 23 MPa (3,250 psi) of greater. The' Contractor may submit mix designs specified by
compressive strength in excess of 28 days with the approval of the Englneer Submittals designated by
cothpressive strength in excess of 28 days are not subject to the fly ash limitations of 201-1.2.5.

Calcium chloride may be used only with the approval of the Engineer. Admixtures proposed for use
shall be evaluated in accordance with 201-1.2.4.

The proposed mix design shall be evaluated from tests of a field trial batch conforming to the size of load
materials, proportions, slump, mixing and placing equipment, and procedures to be used in the actual work or,
with the approval of the Engineer, tests of a laboratory trial batch conforming to the materials, proportions,
and slump to be used in the actual work. The trial batch procedure may be waived ‘when test data of prior
performance of the proposed mix design is presented by the Contractor and approved by the Englneer The
Contractor may utilize any strength data on file with the Agency for this purpose.

When approved by the Engineer, field trial batches may be placed in the Work at des1gnated
locations where concrete of a lower quality is specified. Concrete so placed will be considered- for
purpose of payment to be the type of concrete specified at that location. v :

Ten test cylinders shall be molded from the trial batch containing the maximum water content indicated
by the mix design. Five of the cylinders shall be tested at 7 days in order to establish 7-day average
compressive strength information, and the remaining five cylinders shall be tested at no more than 28 days
after molding. The average compressive strength of the five 28 day cylinders for field trial tests shall be at
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least 4 MPa (600 psi) greater than the specified strength. The average compressive strength of the five 28
day cylinders for laboratory trial batch tests shall be at least 7 Mpa (1000 psi) greater than the specified
strength for specified strengths less than 21 Mpa (3000 psi), 8 Mpa (1200 psi) greater than the specified
strength for specified strengths between 21 Mpa and 36 Mpa (3000 psi and 5000 psi), and 10 Mpa (1400
psi) greater than the specified strength for specified strengths greater than 36 Mpa (5000 psi). The
minimum strength of any one cylinder shall not be less than the specified strength.

The placing of concrete specified by compressive strength shall not begin until the mix design has
qualified in accordance with the aforesaid test criteria. Should the source of materials or established
procedures change, new trial batches may be required.

201-1.1.5 Test for Portland Cement Concrete. Portland cement concrete shall be sampled and
tested in accordance with the following ASTM and California Tests:

1) Sampling Fresh Concrete .........cooveververecnminivccieciiicsieneencenennes C172
2) Obtaining Drilled COTes ........ccocervienernieinniiniiniiiciiisicvaieieceeiens c42
3) Molding and Curing SPeCImMEenS.......ccoeveverervrinenieirireenienseeennenes C31
4) Compressive Strength ........cccoeeviviiiniiiciinin C39
5) Flexural Strength.......cccevviiiviiiinniiicnicecn e C78
6) SIUINP ..ottt ettt ettt e s ae e C 143
7) AIL CONLENL -.ovviereieeeeiieiie ettt aes C173 or C 231
8) Unit Weight Yield...ocoooeeieriiniirieeiiieciierieccceeesceeeeee e C 138
9) Setting Of MOTLAT.......cecereererirereenreneeereseeeeeee e eveseeiens C 191 or C 266
10) Mortar Cube Test.....cceeveeuveccreniriirireiiiicees California Test 515
11) Drying Shrinkage (with admixture) .........c.coceeueeee. California Test 530

A compressive strength test shall consist of the average strength of two cylinders fabricated from a
single load of concrete, except that if any cylinder shows evidence of improper handling, molding, or
testing, it shall be discarded and the strength test shall consist of the strength of the remaining cylinder.

The Engineer will determine the frequency of sampling. The Contractor shall afford the Engineer all
reasonable access, without charge, for the procurement of samples of fresh concrete at time of placement.

Concrete compressive strength tests representing concrete that has been placed shall attain the
following 28-day strength: The average of any three consecutive strength tests shall be equal to or
greater than the specified 28-day strength. Not more than 10 percent of the tests shall be less than the
specified 28-day strength. No test shall be less than 85 percent of the specified 28-day strength.

Concrete represented by compressive strength tests that fail to meet the requirements of this subsection
shall be removed from the Work. However, with the approval of the Engineer, the concrete represented by
the failing compressive strength tests may be cored for strength testing. Coring shall commence within 5
days of notification by the Engineer. Drilled cores shall be obtained by the Contractor in the presence of the
Engineer and tested at the Contractor’s expense in accordance with ASTM C 42 by a laboratory acceptable
to the Engineer. A minimum of three cores shall be taken in each area represented by the failing 28-day
compressive strength tests. If the average of three cores is at least 85 percent of the specified 28-day
strength and no single core is less than 75 percent of the specified 28-day strength, the concrete represented
may be accepted with no further action required. Additional testing of cores extracted from locations
represented by erratic core strength results shall be permitted by the Engineer.
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201-1.2 Materials.
201-1.2.1 Portland Cement. All cement to be used or furnished shall be:

(a) Type I portland cement, or Type V portland cement conforming to ASTM C 150. Addltlonally,
Type II and Type V portland cements shall meet the optional requirements of ASTM C 150
Table 2 for maximum equivalent alkalies (Na,O + 0.658K>0) of 0.60 percent, or Type IP (MS)
portland-pozzolan cement conforming to ASTM C 595, unless otherwise specified. Type IP
(MS) cement shall meet the opt10na1 mortar expansion requirements of ASTM C 595, ‘Table 2
and contain 1o more than 20 percent pozzolan which shall be 1nter— ground with clinker.

(b) Type III low alkali portland cement conformmg to the standard requirements of ASTM C 150
with the additional optional requlrements of ASTM C 150, Table 2 for maximum equ1va1ent
alkalies (N2,0 + 0.658K,0) of 0.60 pércent may be used when approved by the Engineer.

(c) Rapid-hardening hydraulic cement may be used ‘when approved by the Engineer. When used,
the concrete mix shall conform to the requlrements of ASTM C 928 and admrxtures may be
used when approved by the Engineer.

The Contractor shall furnish a Certificate of Compliance signed by the manufacturer identifying the
cement and confirming compliance. Supporting test data will be furnished upon request by the Engineer.

Whenever suitable facilities are available for handhng and we1gh1ng bu]k cement they shall be used.
Otherwise, cement shall be delivered in original unopened sacks marked with brand, type, and weight.

Cement shall be stored in such a manner as to permit ready access for inspection and sampling and suitably
protected against contamination and moisture. Should any cement show evidence of contamination or be
otherwise unsuitable, the Engineer may reject it and require that it be removed from the site.

All portland cement used in concrete for any individual structure shall be of the same brand and type
unless otherwise approved by the Engineer.

201-1.2.2 Aggregates. Aggregates shall conform to the requirements prescribed in 200-1 and shall
be approved by the Enginheer prior to use. Aggregate shall be of such character that it will be possible to
produce workable concrete within the limits of slump and water content in 201-1:1.2 and 201-1.3.3.

 Methods of handling materials resulting in segregation, degradation, or.the combining of materials
which results in failure to meet specifications shall not be permitted. The free moisture content of sand
shall not exceed 8 percent at the time of batching,. o :

Aggregates shall be nonreactive when tested in accordance with ASTM C 289 and evaluated in
accordance with Appendix X-1 of ASTM C 33. Aggregates found to be potentially reactive may be used
only upon written approval of the Engineer. ‘

'201-1.2.3 Water. Water used for concrete shall not contain deleterious substances. Water shall not'
contain an amount of impurities that will cause a change in the time of setting of portland cement of
more than 25 percent nor a reduction in relative mortar strength at 7 and 28 days of more than 10: percent
compared to results obtained with distilled water. : :

In conventionally reinforced conerete work, water shall not contain tore than 1 ,000 mg/L (ppm) of
chlorides calculated as Cl, nor more than 1,000 mg/L (ppm) of sulfates calculated as SOs.

In prestressed concrete work, water shall not contain more than 650 mg/L (ppm) of chlorrdes
calculated as Cl, nor more than 800 mg/L (ppm) of sulfates calculated as SO,

In nonreinforced concrete work, water shall not contain more than 2,000 mg/L (ppm) of chlorides
calculated as Cl, nor more than 1,500 mg/L (ppm) of sulfates calculated as SOa.
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201-1.2.4 Chemical Admixtures. Chemical admixtures specified or approved by the Engineer shall
conform to ASTM standards unless otherwise specified. Chemical admixtures shall be compatible with all other
ingredients of the concrete mixture. Attention should be given to the instructions provided by the manufacturer of
the admixture. The chemical admixture shall be dispensed in liquid form, using an approved measuring device.
The quantity dispensed shall not vary more than 5 percent from the quantity specified. Approval to use an
admixture shall not relieve the Contractor of the designated concrete requirements, including strength. Use of
chemical admixtures shall conform to the requirements of 201-1.1.4, Concrete Specified by Compressive
Strength, except for concrete specified by class, by alterate class, or by special exposure.

(a) Water-Reducing, Set-Retarding Admixtures.

Water-reducing (Type A) and water-reducing, set-retarding (Type D) admixtures shall
conform to ASTM C 494, and shall be approved by the Engineer prior to use.

(b) Accelerating Admixtures. When calcium chloride is approved for use, it shall conform
to ASTM D 98. Calcium chloride shall not be used in concrete containing prestressing steel.
Calcium chloride shall not be used in concrete containing any reinforcing metal products, unless
approved by the Engineer. Other accelerating admixtures shall conform to ASTM C 494,
accelerating (Type C), or water-reducing and accelerating (Type E) admixtures, and shall be
approved by the Engineer prior to use.

(c) High Range, Water-Reducing Admixtures. High range, water-reducing admixtures
(HRWRA), i.e., superplasticizers, shall conform to ASTM C 494, water-reducing, high range
admixtures (Type F), or water-reducing, high range, and retarding admixtures (Type G). The use
of HRWRA shall conform to the manufacturer’s recommendation for dosage, redose, and point
of addition for each specific admixture. HRWRA may be added at the batch plant or jobsite, as
approved by the Engineer. Any HRWRA shall be approved by the Engineer prior to use.

(d) Air-Entraining Admixtures. Air-entraining admixtures shall conform to ASTM C 260.
Concrete containing air-entraining admixtures shall be field tested using test methods ASTM C
173 or ASTM C 231. The air content of the concrete, at the point of discharge, when sampled
from the transportation unit, shall be within a tolerance of 1.5 percent of the value specified in
ASTM C 94. Any air-entraining admixture shall be approved by the Engineer prior to use.

201-1.2.5 Fly Ash. Fly ash is specified in alternate class and special exposure mixes. Fly ash may be
used in any other mix when approved by the Engineer. The amount of fly ash and portland cement used
shall be based upon trial batches in accordance with 201-1.1.4. Fly ash may be used with Type IP (MS)
or Type III portland cement when approved by the Engineer.

The Contractor shall furnish a certification per 4-1.5 signed by the supplier identifying the type of fly
ash and stating that the fly ash complies with ASTM C 618 and these specifications. Supporting test data
shall be furnished when requested by the Engineer. All testing and sampling procedures shall conform
with ASTM C 311.

Separate silo storage facilities shall be provided. Suitable facilities shall be provided to discharge the
fly ash into the cement hopper in accordance with 201-1.3.1. Fly ash shall be stored in such a manner as
to permit ready access for the purpose of inspection and sampling and be suitably protected against
contamination or moisture. Should any fly ash show evidence of contamination or be otherwise
unsuitable, the Engineer may reject it and require that it be removed from the site.
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All fly ash used in concrete for any individual structure shall bé from the same source and of the
same class unless otherwise approved by the Engineer. :

() Class F Fly Ash. Class F fly ash shall conform to ASTM C 618 and the followmg

specifications: -
Loss on ignition ‘ 4% maximum
SOs content . : . 3% maximum
Moisture content o ‘ 1% maximum
R-Factor* (Only required where Sulfate Resistant Conciete is specified) 0.75% maximum

*R= (% Ca0-5) ,
%Fe203  from fly ash oxide analysis
Class F fly ash, as a percent by weight of total cementitious material, may exceed 20 percent,
when approved by the Engineer.

(b) Class C Fly Ash. Class C fly ash shall conform to ASTM C 618 and the followmg

specifications:
Loss on ignition - 2% maximum
SOs content - - 4% maximum
Moisture content 1% maximum

Class C Fly Ash, as a percent by weight of total cementitious material, shall not exceed 30
percent, unless otherwise approved by the Engineer.

l Class C fly ash shall not be used where sulfate resistant concrete is required.

201-1.2.6 Reclaimed Concrete Material. Reclaimed concrete material may be used. in concrete
mixtures in accordance with-this section when approved by the Engineer. Reclaimed concrete material
may be either: :

1.) Reclaimed plastlc portland cement concrete (RPPCC)
or
2.) Reclaimed non-plastic portland cement concrete materials

The contractor is required to maintain suitable equipment to classify reclaimed concrete material and.
document its use in the proportioning of concrete mixtures. The addition and characteristics of reclalmedﬁ
concrete material will be monitored to ensure the final portland cement concrete composite conforms to
the specifications for its Class and use.

All mixtures incorporating reclaimed concrete material will be represented by mix designs in
accordance with section 201-1.1.1. The contractor shall evaluate all mix designs by laboratory or field
trial batches. Each trial batch shall conform to the materials, proportions, and shump as proposed by the
mix design. When approved by the Engmeer field trial batches may be placed in the Work at de51gnated
locations where concrete of lowet quality is specified. Concrete so placed will be considered for the
purpose of payment to be the type of concrete specified at that location. A minimum of ten test cylinders
shall be molded from the trial batch containing the maximum water content indicated by the mix demgn
Five of the cylinders shall be tested at 7 days to establish 7-day average compressive strehgth
information. The remaining five cylinders shall be tested at no more than 28 days after molding. For
field trial batches the average 28 day compressive strength shall be at least 4 Mpa (600 psi) greater than
the specified strength. For laboratory trial batches the average 28-day compressive strength shall be at
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least 7 Mpa (1000 psi) greater for specified strengths less than 21 Mpa (3000 psi), 8 Mpa (1200 psi)
greater for specified strengths between 21 Mpa and 36 Mpa (3000 psi and 5000 psi) and 10 Mpa (1400
psi) greater for specified strengths greater than 36 Mpa (5000 psi). The minimum strength of any one
cylinder shall not be less than the specified strength. Changes in the source of materials or established
procedures may require new trial batches. Changes in the quality of materials or failure to comply with
the compressive strength requirements of 201-1.1.4 shall require new trial batches unless otherwise
approved by the Engineer.

Reclaimed concrete material may not be used in special exposure mixtures and is not normally
recommended for use in portland cement concrete where architectural aesthetics are a concern.

(2) Reclaimed Plastic Portland Cement Concrete (RPPCC). A maximum of 15% by volume of
reclaimed plastic portland cement concrete conforming to this section may be incorporated into fresh
portland cement concrete. Each weighmaster certificate shall show the exact volume of RPPCC in
addition to the weighmaster certificate requirements of section 201-1.4.3. '

RPPCC may be any un-hardened portland cement concrete provided its design strength is 2000 psi or
greater, its constituent material conforms to section 201-1.2, and it has not attained or has been delayed
from attaining initial set either by time or by the incorporation of set-delaying chemical admixtures.
When set-delaying chemical admixtures are used, they will be used at the manufacturers recommended
dosage rates and have a proven history of specifically maintaining and extending both plasticity and set.
The contractor will maintain process documentation, mix designs, and supportive concrete test data and
shall provide the information to the Engineer upon request.

RPPCC will be proportioned by volume in accordance with section 201-1.3. RPPCC may be added
at any point during the proportioning process that results in a consistent, uniform, and homogeneous
final product. For design and proportioning purposes, all RPPCC will be considered as a 2000 psi
mixture, consisting of 280 kg (470 pounds) of cementitious material. Additional portland cement will be
added to achieve the minimum portland cement content and/or strength as required for a mixture’s Class
and use. The quantity and/or constituent materials of the RPPCC shall be monitored and proportioned
such that the final portland cement concrete gradation conforms to the requirements of section 201-1.3.2.

(b) Reclaimed Non-Plastic Portland Cement Concrete Materials. Non-Plastic Portland Cement
Concrete Materials shall consist of an individual amount of or a combination of materials resulting from
the reclaiming of portland cement concrete. Before reclamation, these materials shall conform to section
201-1.2. The materials shall be designated as either reclaimed aggregates (RA) or reclaimed water (RW).

When crushed portland cement concrete is used as aggregate it shall, when combined with the non-
reclaimed aggregate at the proposed percentage of use, conform to section 201-1.2.2. A maximum of
30% RA by weight of total aggregate may be incorporated into fresh portland cement concrete. RA shall
consist of crushed and graded concrete aggregates and/or a reclaimed naturally occurring aggregate.
Reclaimed naturally occurring aggregates may contain minor residual amounts of portland cement
concrete components as a result of reclamation. When 15% or less RA by weight of total aggregate is
used, the requirements of 201-1.2.2 may be waived by the Engineer provided the final portland cement
concrete gradation conforms to the requirements of section 201-1.3.2.

RW may consist of non-deleterious amounts of hydrated and un-hydrated portland cement,
admixtures, minor amounts of fly ash and fine aggregate. The reclamation process for RW shall include
a mechanism to ensure uniformity and homogeneity of the RW. A maximum of 35% RW by weight of
batch water may be incorporated into fresh portland cement concrete.
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RA and RW will be proportioned by weight in accordance with section 201-1.3. RA and RW may be
added at .any point during the proportioning process that results in a consistent, uniform, and
homogeneous final product. The quantity and/or constituent materials of the RA shall be monitored and
proportioned such that the final portland cement concrete gradatlon conforms to the requirements of
section 201-1.3.2. - SN

201-1.3 Proportioning.
201-1.3.1 General. Aggregates and cement shall be proportloned by weight except that when the
amount of concrete required for any one contract is 8 ctibic meters (10 cubic yards) or less, the materials

may be measured by volume. Materials that are proportloned by volume shall be measured in containers
of known capacity. ‘ ~

Weigh hoppers shall be charged from bins loeated directly over them or from conveyor belts. Wher_l
conveyor belts are used, there shall be a separate belt for each size aggregate. There shall be a moisture
meter installed, accurate within 1 percent of actual moisture content, to indicate moisture in the sand. -

Bulk cement shall be weighed in an individual hopper and kept separate from the aggregates iintil
ingredients are released for discharge. The cement hopper shall be attached to a separate scale for
individual weighing.

The amount of water added to the m1xture shall be measured mto the mixing drum through a valve’
with a positive cutoff. When water is measured by weight, it shall be weighed on a separate scale.

Whenever a portable batch plant is set up at a new location the scale assemblies shall be 1nspeoted
and certified regardless of the date the scales were last tested.

Scales utilized in proportioning shall be either springless dial, multiple beam, or sohd-state digital
strain gage transducer. Scale graduation shall be no greater than the following: -

Aggregate SCales ....cccevveeiieiiineiirenecee i 10 kg (25 1bs.)
Cement SCales ....c..cceererievirrirnieririeie et 2kg(51bs.)
‘Water Scales........... feteere st et a s e 2 kg (5 Ibs.)

If a multiple beam type scale is used, the scale shall be provided with an indicator operated by the
main beam which will give positive visible ev1dence of over or under weight. The indicator shall be so
designed that it will operate during the addition of the last 200 kg (400 pounds) of any weighing. The
over travel of the indicator hand shall be at least one-third of the loading travel. Indicators shall be
enclosed against moisture and dust.

Weighing equipment shall be insulated against vibration and movement of other operating
equipment in the plant. When the entire plant is running, the scale reading at cutoff shall not vary from
the weight designated by more than 1 percent for cement, 1 percent for water, 1-1/2 percent for any size
of aggregate, nor 1 percent for the total aggregate in any batch. ‘

201-1.3.2 Combined Aggregate Gradings. If the combined aggregate gradmg conforms to the
grading of its designated class, the individual grading required by 200-1.4 and 200-1.5 may be waived.
The combined aggregates shall conform to the gradings specified in the following table:
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TABLE 201-1.3.2 (A)

Percentage Passing Sieves
Sieve Size
Grading Grading Grading Grading Grading
A B C D E
50 mm (2 in) 100 100 - - -
37.5 mm (1-1/2 in) 95-100 95-100 100 - -
25.0 mm (1 in) 64-80 80-96 95-100 - -
19.0 mm (3/4 in) 55-71 64-80 77-93 100 100
9.5 mm (3/8 in) 37-53 40-52 50-70 92-100 90-100
4.75 mm (No. 4) 32-42 35-46 39-51 42-60 60-80
2.36 mm (No. 8) 25-35 28-38 31-41 33-47 50-70
1.18 mm (No. 16) 18-28 21-31 22-32 22-38 33-53
600 um (No. 30) 10-18 10-20 12-22 17-25 19-35
300 um (No. 50) 3-9 3-10 3-15 6-15 5-15
15Q um (No. 100) 0-4 0-4 0-5 1-6 2-7
75 um (No. 200) 0-2 0-2 0-2 0-3 0-4

201-1.3.3 Concrete Consistency. The amount of water added at the mixer shall be regulated to
take into account the free water in aggregates. Free water is defined as the total water minus the water
absorbed by the aggregate in a saturated surface-dry condition.

The amount of water used in the mixture shall not exceed the amount necessary to permit practical
placement and consolidation of the concrete. Total free water in the mixture shall not exceed an amount
producing the maximum slump specified in 201-1.1.2, and shall not exceed amounts shown in the following:

TABLE 201-1.3.3 (A)
Kilograms (Pounds) Per Cubic Meter (Cubic Yard) of Concrete

Aggregate Slump Miillimeters (inches)
Grading' 25 mm (1 in) 50 mm (2 in) 75 mm (3 in) 100 mm (4in) | 125 mm (5 in)
A 160 (270) 166 (280) 172 (290) 178 (300) 184 (310)
B 163 (275) 169 (285) 175 (295) 181 (305) 187 (315)
c 172 (290) 178 (300) 184 (310) 190 (320) 196 (330)
D 190 (320) 199 (335) 208 (350) 216 (365) 222 (375)
E 199 (335) 208 (350) 216 (365) 225 (380) 234 (395)

1. When the coarse aggregate is composed solely of crushed rock, the above values may be increased up to 12 kilograms (20 pounds)
of water per cubic meter (cubic yard).

When adverse or difficult conditions affect the placement of concrete, the Engineer may authorize a
greater slump to be used, provided the cement is increased. Water shall be added at a ratio not to exceed
32 percent of added cement per cubic meter (cubic yard) of concrete, and such additional water and
cement shall be provided at the Contractor’s expense.

201-1.4 Mixing.

201-1.4.1 General. Machine mixing will be required in all cases other than those in which it would
obviously prove to be impractical, in which case hand mixing is permitted. Mixing shall be commenced
as soon as possible after the cement is placed in contact with the aggregates, but in no event shall the
intervening period exceed 30 minutes.
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All concrete mixers shall be of such design and construction and so operated to provide a properly
mixed concrete with uniform distribution of ingredients. Mixers shall be maintained properly and be in
working order and not have any aluminum parts which will have direct contact with concrete.

201-1.4.2 Paving and Stationary Mixers. Paving and stationary mixers shall be equipped with an
accurate automatic timing device so designed and constructed as to lock the discharge lever. The
regulation setting of this device shall be under the supervision of the Engineer. Water control equipment
shall also be provided with each concrete mixer.

The proper proportions of aggregate, cement, and water for each batch of concrete shall be placed in
the mixer and mixed for a period of not less than 1 minute (1-1/2 minutes for reinforced concrete).

The rotating speed at which the mixer shall be operated shall conform to that recommended by the
manufacturer. The total volume of materials in any one batch shall not exceed the water level capacity
of the mixer or the manufacturer’s specified capacity of the mixer. -

201-1.4.3 Transit Mixers. The type, capacity, and marnner of operation of the m1x1ng and
transporting equipment for ready-mix concrete shall conform to the current “Standards for Operation of
Truck Mixers and Agitators of the National Ready-Mixed Concrete Association” and the “Truck Mixer
and Agitator Standards of the Truck Mixer Manufacturers Bureau.” Transit mix concrete trucks shall be
equlpped with an automatic device for recording the number of revolutions of the drum during the
mixing period. Each mixer and agitator shall have attached thereto in a prominent place, a metal plate or
plates, installed by the manufacturer. The plate(s) shall be plainly marked with the manufacturer’s
designated capacity of the drum in terms of the volume of mixed concrete and the speed of rotation ‘for

the agitating and mixing speeds of the mixing drum or blades.

Each mixer shall have an identification number painted on it that can be easily read from the
batching platform.

The total volume of materials introduced into the mixer shall not exceed the manufacturer’s specified
mixing capacity. If the concrete so mixed does not meét the uniformity requirements of 210-1.4.1, the
amount of materials introduced into the mixer shall be reduced.

The drum of the mixer shall be completely emptled of any previously mixed load. The proper
proportions of the required ingredients for each load of concrete shall be placed in the mixer and shall be
mixed between 70 and 100 revolutions at the manufacturer’s designated mixing speed unless otherwise
approved by the Engineer. Additional revolutions of the drum shall be at the manufacturer’s designated
agitating speed. |

When concrete is produced for pavement or concrete structures, all wash water shall be emptled
from the mixer before any portion of the succeeding load is introduced, unless it has been measured. For
all other work, the mixer shall be empty or may carry up to 40 liters (10 gallons) of water in the drum.
This amount may be exceeded if the water is measured to an accuracy of 1% of the required total mixing
water. Adequate control of ready-mixed concrete may require additional added water mixed into the
batch at the discharge point. This water shall be mixed for a minimum of 30 revolutions at the
manufacturer’s designated mixing speed. Water shall not be added to the load during transit. ’

The total elapsed time between introduction of water at the batch plant and completely discharging
the load shall not exceed 90 minutes. The Engineer may waive this limitation if the concrete is of such
slump. after the 90 minute time limit has been reached that it can be placed without the addition of water
to the batch. Under conditions contributing to quick stiffening of the concrete a time limit less than 90
minutes may be specified by the Engineer.
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The Engineer shall be provided with a legible certified weighmaster certificate which shall contain
the following information:

1) Name of vendor

2) Name of Contractor

3) Work location

4) Number of cubic yards in the load

5) Concrete Class, Alternate Class, or Special Exposure mix designation
6) Amount of water added at the plant (1nclud1ng water in fine aggregates)
7) Maximum allowable water

8) Time and date of batching

When concrete is specified by compressive strength, or when required by the Engineer, the certificate
shall contain the following additional information:

9) Actual weights of cementitious materials and of each size of aggregate
10) Brand and type of cement
11) Brand, type and amount of admixture.

Space shall be provided on the certificate so that amount of water added at the work site may be indicated.

201-1.4.4 Hand Mixing. Hand mixing is permitted when the amount of concrete required is less than
1 cubic meter (cubic yard). Hand-mixed concrete shall be mixed on a watertight platform or in a mortar
box in batches not to exceed 1/3 cubic meter (cubic yard) each. The aggregates shall be spread.in a
uniform layer over which the required quantity of cement shall be evenly distributed. The entire batch shall
be turned with shovels until the ingredients are thoroughly blended before adding water. After adding the
proper amount of water, the batch shall again be turned with shovels until a uniform consistency is
obtained. Methods of hand mixing which allow the loss of mixing water will not be permitted.

201-1.5 Transporting Batched Materials and Mixed Concrete. The compartments of trucks or
other equipment used for the purpose of transporting proportioned dry aggregate and cement, or mixed
concrete, shall be suitably constructed to protect and prevent loss or leakage of contents durmg charging,
transit, or discharging.

201-2 REINFORCEMENT FOR CONCRETE.

201-2.1 General. Reinforcement for concrete specified or approved by the Engineer shall conform
to the appropriate ASTM standard. Bar, wire, and wire mesh reinforcement shall conform to dimensions
and details indicated on the Plans or otherwise prescribed. Before placed in any concrete work, it must
be thoroughly cleaned. When steel, glass or synthetic fibers are used, the quantity and material type
shall conform to details indicated on the Plans or in the Specifications, as approved by the Engineer.
Approval to use any reinforcement shall not relieve the Contractor of the specified concrete
requirements, including strength.

201-2.2 Steel Reinforcement

201-2.2.1 Reinforcing Steel. Unless otherwise specified, reinforcing steel shall be elther Grade 300
(40) or Grade 400 (60) billet steel conforming to ASTM A 615/615M. Steel bending processes shall
conform to the requirements of Manual of Standard Practice of the Concrete Reinforcing Steel Institute.
Bending or straightening shall be accomplished so that the steel will not be damaged. Kinked bars shall
not be used.

201-2.2.2 Wire Reinforcement. Wire reinforcement shall in all respects fulfill requirements
prescribed in ASTM A §2.
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201-2.2.3 Wire Mesh Reinforcement. Mesh reinforcement shall conform to ASTM A 185. The
gage of the wire and the dimensions of the mesh shall be as shown on the Plans or in the Specifications.
The wire mesh reinforcements shall be so constructed as to retain its original shape and form during
necessary handling. The effective cross-sectional area of the wire shall be equal to that specified or
indicated on the Plans.

201-2.3 Fiber Reinforcement. Fiber-Reinforced Concrete or Air-Placed Concréte, Type B shall
conform to ASTM C1116 material requirements and classifications. Concrete containing fibers shall
conform to Section 201-1.1.4. Fiber Type (Type I; II, or III), fiber manufacturer and addition rate of
fibers per cubic yard shall be included in the mix design approved by the Engineer. Type Il and Type I
fibers shall not be used to replace structural reinforcement, and shall be added at the batch plant.

201-2.3.1 Type I. Steel Fiber-Reinforced Concrete. or. Air-Placed Congrete, Type B. Type I shall
contain stainless steel, alloy steel, or carbon steel fibers.

201-2.3.2 Type II. Glass Fiber-Reinforced Concrete or Air-Placed Concrete, Type B Type ]I shall
contain alkali-resistant glass fibers.

201-2.3.3 Type 1. Synthetic Fiber-Reinforced Concrete or Air-Placed Concrete, Type B. Type il
shall contain virgin homopolymer polypropylene fib ers or other synthetic fibers. ‘

201-2.4 Samples for Testing.

201-2.4.1 General. No remforcmg steel will be. accepted untll it has been approved by the Englneer
Samples shall be taken from bars selected by the Engineer and cut in the Engineer’s presence. The Contractor
shall furnish a certified mill test report for each heat or size of steel when required by the Engineer.

201-2.4.2 Reinforcing Steel Bars. Two sample bars, cut from different bars and 1 m (3 ft) in length
for sizes 10 M (No. 3) through 16M (No. 5) and 1.5 m (5 ft) in length for size 19M (No. 6) and larger,
shall be taken from each bar size and heat number delivered to the job site on a cumulative tonnage basis
in accordance with the following schedule:

~_TABLE. 201 2.4.2 (A)

Bar Sizes Bar Size Dellvered To Job Site -
(U.S. Standard Sizes) o ; Tonnes (Tons)
6M (2) 0.5 (1/2)
10M (3) ‘ o ‘ 1(1)
13M (4) , * _2(2)
~__16M (5) ' r r _ 83
19M (B) . ‘ , 4 (4) .
_2M(7) . , _5()
25M (8) L ) ' 6 (7) |
29M‘(9) ' o v '8 9)
32M (10) 10 (11)
36M (11) 12 (13)
43M (14) ‘ ‘ 18 (20)
57M (18) o ' 32(35)

Note: At lsast two sample bars shall be taken from each bar size.

201-2.4.3 Wire Reinforcement. Onesample consisting of two pieces, each 1 m (3 feet) long, sliall
be taken from each lot of 2 tonne (2 tons) or less for each size of wire delivered to the job site.
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201-2.4.4 Wire Mesh Reinforcement. Two samples of a size suitable for testing shall be taken
from each 280 m” (3,000 square feet) of fabric or fraction thereof.

201-3 EXPANSION JOINT FILLER AND JOINT SEALANTS.

201-3.1 General. This section specifies joint fillers and sealants to be used for treating joints in
portland cement concrete.

All joints which are to be sealed shall be formed with filler. The filler shall be placed in correct
position before concrete is placed against it. Holes or joints in the filler shall be filled with mastic to
prevent the passage of mortar or concrete from one side of the joint to the other.

201-3.2 Premolded Joint Filler. Premolded joint filler material shall consist of premolded strips of
a durable resilient material.

Unless otherwise specified, premolded joint filler shall be one of the following:
Preformed Expansion Joint Filler (Bituminous) ASTM D 994

Nonextruding and Resilient Filler (Bituminous) ASTM D 1751

Nonextruding and Resilient Filler (Non-bituminous) ASTM D 1752

201-3.3 Polystyrene Joint Filler. Commercial quality expanded polystyrene foam blocks and
planks shall be furnished by the Contractor and installed in place as shown on the Plans. The foam shall
be composed of non-interconnecting cells. Expanded polystyrene shall have a flexural strength of 240
kPa (35 psi) and a compressive yield strength of between 110 kPa and 275 kPa (16 and 40 psi) at 5
percent compression. '

Surfaces of expanded polystyrene against which concrete is to be placed shall be faced with
hardboard. Hardboard shall be 3 mm (1/8 inch) minimum thickness conforming to Federal
Specifications LLL-B-810, any type. Other facing materials may be used, provided they furnish
equivalent protection. All boards shall be held in place by nails, waterproof adhesive, or other means
approved by the Engineer.

201-3.4 Type “A” Sealant (Two-Part Polyurethane Sealant). The sealant shall be a polyurethane
sealant furnished and placed in accordance with the Specifications for “Two-Component Machine-
Mixed Polyurethane Sealant” (State Specification 8030-61J-01).

Polyethylene foam shall be commercial quality, with a continuous impervious, glazed top surface,
suitable for retaining the liquid polyurethane sealant in the joint while hardening.

A primer, furnished by the manufacturer of the sealant, shall be applied to the sides of the groove and
to all exposed vertical surfaces in the joint prior to placing the polyurethane sealant. The primer shall be
dry prior to placing sealant. Contamination of the completed primer with foreign material will be cause
for rejection of the primed surface.

201-3.5 Type “B” Sealant (Preformed Elastomeric Sealant). The sealant shall be a preformed
elastomeric joint seal conforming to specifications of ASTM D 268 and the following requirements:

The manufacturer shall designate the minimum uncompressed width of each size of seal to be
furnished. Any seal which has a minimum uncompressed width, measured at any point in the height of
the seal, less than that designated by the manufacturer shall not be used.

Seals delivered to the job that have dimensional or shape tolerances of such magnitude that the seal
will not function as specified shall not be used.
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The seal shall consist of a multi-channel, nonporous, homogeneous material furnished in a finished
extruded form, and shall be furnished full length for each joint with no more than one shop splice in any
18 m (60 foot) length of seal. Field splices shall not be used.

The adhesive used to splice the seal shall be an effective bonding agent and shall be resistant to
water and ozone. The lubricant adhesive shall conform to State Specification 701-80-30. All abutting
surfaces of shop splices shall be bonded together with adhesive. Shop splices shall have no visible
evidence of bond failure.

After the seal has been installed in the joint, shop splices shall have no visible offset of the exterlor
surfaces and there shall be no ev1dence of bond failure at the abuttmg surfaces of the sphces

At all open ends of the seal each cell of the elastomeric joint seal shall be filled to a depth of 100
mm (4 inches) with commercial quahty open cell polyurethane foam or closed by other methods subject
to Engineer approval.

Tests of elastomeric joint seals will be conducted in accordance with California Test 673.

201-3.6 Type “C” Sealant (Asphalt-Latex Emulsion Joint Sealant). Asphalt-latex emulsion joint
sealant shall be designated for mixing and application by hand methods and shall be suitable for use at
temperatures above- 10°C (50°F). The sealing compound shall be an emulsion consisting: of paving
asphalt, Grade AR-1000, conforming to requirements of 203-1 emulsified with rubber latex in a suitable-
emulsifying agent. Rubber latex shall be natural rubber or synthetic latex containing approximately 40
percent solids. The resulting emulsion shall consist of a minimum of 55 percent paving asphalt-and a
minimum of 36 percent rubber latex.

A setting agent shall be provided in the form of a paste to be added at the rate of approx1mately 25
mL/L (3 fluid ounces per gallon) of emulsion. : ‘

The joint sealant shall comply with the requirements of Table 201-3.6 (A).

TABLE 201-3.6 (A)

Determination | Teést:Method No. . Requnrements Remarks
Furl Viscosity at ASTM D 88 80-250 Secs. Before adding setting agent.
25°C (77°F)
Sieve Test ASTMD 244" 1% Max. | Before adding setting agent. ~
Penetration’ at California 418 .. 50-150 Immediately after mixing, the material is poured |nto a;
25°C (77°F) ‘ 175 mL (6-ounce) deep ointment can and the

specimien allowed to stand in air at a temperature of
25° £ 1°C (77° £ 2°F) for a period of 24 hours. It is
then penetrated with a grease cone under a total Ioad
: of 150 g in accordance with ASTM D 217. ‘

Elasticity* California 418 70% Min. Immediately after mixing, the material is placed in an
| aluminum pan and cured for 24 hours at 46° £ 1°C
| (115° & 2°F). Specirmen shall be tested in modified
ductility mold per test method. ‘ S

Total Solids®* . Cailifornia 418 70% Min. 3 to 5 g of freshly rixed ‘material is placed in-an
aluminum pan and dehydrated in a suitable oven
maintained at a temperature of 93° + 2°C (200° +'3°F)
-for @ period of three hours.

Setting Time? California 418 60 Min. Max. Material .is poured into a 175 mkL (6-ounce) deep
ointment can and penetration checked each 15
minutes. Time 'i§ recorded when pengtration ‘is -1€ss
than 200.

1. Mixing ratio of material: Add 10 + 0.1 g. of sodium fluosilicate powder to 200 g. of emulsion component.
2. Mixing ratio of material: Add 12 mL of setting agent component of 24 mL (8 fluid ounces) of emuision component.
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201-3.7 Type “D” Joint Sealant (Hot-Poured Rubber-Asphalt Joint Sealant). Hot-poured
rubber asphalt joint sealants shall conform to requirements of ASTM D 1190. They shall be applied in
accordance with the manufacturer’s recommendation and 303-1.8.7.

201-3.8 Type “E” Joint Sealant (Polysulfide Polymer and Rubber Rod). Polysulfide polymer type
joint sealant shall be a two-component, plastic, rubber-like, cold-applied joint sealant. This material shall
resist the intrusion of foreign materials into the joint throughout repeated cycles of expansion and contraction.

The joint sealant shall be packaged in sealed containers identified by the name of the manufacturer,
lot number, and date, and bear instructions for mixing and application. Accelerator containers shall be
marked “A”, and polysulfide containers shall be marked “B”. The weight of component “A” in the
mixture shall not be less than 10 percent of component “B”. Minimum polysulfide content of the
mixture shall be 20 percent by weight.

Upon opening the container, component “B” shall not exhibit more than a slight degree of
“skinning” on the surface of the material.

The joint sealant shall comply with the following requirements when laboratory mixed materials are
tested in accordance with California Test 413:

TABLE 201-3.8 (A)

Determination Requirements
Viscosity, 5 minutes after mixing Pa-s (poises) 20 to 35 (200 to 350)
Application time (pot life or time to reach 200 Pa-s [2000 poises) at 25°C

[77°F], hours minimum) 1
Penetration at 25°C (77°F) after aging 24 hours at 25°C (77°F) 150 max.
Nonvolatile content, percent 88 min.

The following tests are to be performed on the mixed material after 96 hours of aging at 25°C (77°F):

TABLE 201-3.8 (B)

Determination Requirements
Penetration at 25°C (77°F) 50to 120
Penetration at 70°C (158°F) 175 max.
Resilience at 25°C (77°F), percent 70 min., 60 min."
Resilience at 70°C (158°F), percent 60 min., 50 min."
Bond to concrete, 100% extension, dry at - 29°C ( - 20°F) No failure
Bond {o concrete, 50% extension, wet at - 29°C ( - 20°F) No failure

The following test is to be performed on the sample from the resilience test above, oven-aged for 7
days at 70°C (158°F):

TABLE 201-3.8 (O)
Determination Requirements

Resilience of oven-aged sample after 7 days at 25°C (77°F), percent 70 min., 60 min.”
1. This requirement applied if the penetration at 25°C (77°F), after 96 hours aging at 25°C (77°F) is 100 to 129
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The rubber rod shall be a cellular synthetic rubber, either butyl or neoprene, of circular cross section
with continuous skin impervious to water. It must comply with the following requirements: o

“TABLE 201-3.8 (D)

‘Determination Requirements
Specific gravity (Bulk) 0.30 t0 0.50
Surface hardness, Durometer (Fig. 1) ASTM D 2240 60 to 85
Water absorption, by weight, 25.4 mm (one inch) head at 24°C (75°F),

for 24 hours, percent 5 max.
Resistance to ozone, ASTM D 470, except 30 mmutes exposure, at 70
+ 10 mg/L ozane, at 29°C; (85°F) ‘ No cracks

201-3.9 Test Report and Certification. When requested by the Engineer, the Contractor shall
provide at delivery time, certified copies of the vendor’s test report. This shall indicate the vendor name,
type of joint sealant, date and point of delivery, quantity, ticket number, lot number, and results of the
required test. The test report shall be signed by an authorized representative of the vendor. The certified
test reports and testing required in connection therewith shall be without cost to the Agency.

201-4 CONCRETE CURING MATERIALS.
201-4.1 Membrane Curing Compounds

201-4.1.1 General. Curing compound shall consist of a liquid which, when apphed to fresh concrete
will form a continuous membrane over the exposed surfaces of the concrete.

Curing compounds shall conform to the requirements of ASTM C 309 Class B (Resm Type Only),
except the loss of water shall not exceed 0.15 kilogram per square meter in 24 hours nor 0.45 kilogram
per square meter in 72 hours when tested in accordance with ASTM C 156.

Concrete curing compounds are desighated by type as follows:
Type 1 - Clear or translucent without dye.
Type 1-D - Clear or translucent with fugitive dye.
Type 2 - White pigmented
Unless otherwise stated on the Plans or in the Specifications, Type 1-D shall be used, except that Type 2

shall be used for the top surface of bridge decks. Curing compounds which contain such coloration as to be
casily visible following application shall be considered as meeting the fugitive dye requirement.

All compounds shall be furnished by the Contractor and shall be delivered ready-mixed in sealed
original containers labeled in accordance with ASTM C 309 and with the date of the manufacture. At the
time of use, pigmented curing compounds shall be maintained in a thoroughly mixed condition.
Containers of curing compound shall remain air-tight when not in use.

201-4.1.2 Application. Curing compound shall be applied in two coats accordirg to manufacturer $
directions and 303-1.10. The direction of application of the second coat shall be perpendicular to the
first. The second coat shall be applied when the first coat is dry to the touch, but not later than 4 hours
after the first coat was applied.

The rate of application shall be such that the compound forms a contlnuous unbroken ﬁlm when
applied to the work and shall not be less than the rate used when tested for water retention.

Application of the curing compound to the concrete shall commence as soon as the finished surface
of the concrete reaches a uniformly damp appearance with no free water on the surface. At any point, the
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application rate shall be within 1.2 m?/L (50 square feet per gallon) of the nominal rate and the average
application rate shall be within 0.6 m”*/L (25 square feet per gallon) of the nominal rate specified when
tested in accordance with California Test 535.

201-4.2 Sheet Curing Materials.
201-4.2.1 General. Sheet curing materials are designated by type as follows:

Type 1 - Waterproof Paper
Type 2 - Polyethylene Film
Type 3 - White-Burlap-Polyethylene Sheet
Type 4 - Burlap
Types 1, 2, and 3 sheet curing materials shall conform to the requirements of ASTM C 171, Standard
Specification for Sheet Materials for Curing Concrete.

201-4.2.2 Burlap. Burlap shall weigh not less than 305 g/m? (10 ounces per linear yard, 40 inches wide).

201-4.3 Test Report and Certification. The Contractor shall provide, when requested | by the
Engineer, certified copies of the vendor’s test report showing compliance with ASTM C 309 and these
specifications. The testing and the report required shall be supplied without cost to the Agency.

201-5 CEMENT MORTAR

201-5.1 General. Cement mortar shall consist of portland cement, sand, and water. Cement and
sand shall first be combined in the proper proportions, and then thoroughly mixed with the required
amount of water. ’

Cement mortar shall be designated by class and proportioned by loose volume as shown in Table
201-5.1 (A).
TABLE 201-5.1 (A)

Mortar Designation Class Proportions
Parts Cement Parts Sand
A 1 1
B 1 1-%
C 1 2
D 1 2-Ye
E 1 3
E 1 3-%

The quantity of water to be used in the preparation of mortar shall be only that required to produce a |
mixture sufficiently workable for the purpose intended.

Mortar shall be used as soon as possible after mixing and shall show no visible signs of setting prior
to use. Retempering of mortar will not be permitted.

201-5.2 Cement. Portland cement shall conform to 201-1.2.1. Plastic (masonry) cement shall
conform to ASTM C 91. ' ‘

201-5.3 Sand. Sand shall conform to requirements of 200-1.5.3. In proportioning the sand it shall
be measured loose (without shaking or compacting) in measuring boxes or other suitable containers of
known capacity.

201-5.4 Water. Water shall conform to 201-1.2.3.
201-5.5 Admixtures. No admixture shall be used in mortar unless approved by the Engineer.
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201-6 CONTROLLED LOW STRENGTH MATERIAL (CLSNI)

201-6.1 Requirements ’ | ‘ o

201-6.1.1 General. At the approval of the Engineer, Controlled Low ’S'trer__lgth Material ‘(CLSM)‘
may be used as a trench backfill, structural backfill, pipe bedding, or pipe backfill. CLSM shall consist

of portland cement, aggregates, water, and fly ash. Chemical admixtures and other mineral admixtures
may be used when approved by the Engineer. ; :

The actual mix proportions and flow characteristics shall be determmed by the producer of the
CLSM to meet jobsite conditions and shall be approved by the Engineer. The mixture shall be workable
and non-segregating. When air-entrainment is specified, it shall be evaluated with the actual materials to
be used on the project.

CLSM that is to be hand excavatable, shall contain aggregate no larger than 9.5 mm (3/8 in) and the
9.5 mm (3/8 in) aggregate shall comprise no more than 30 percent of the total aggregate content.

When minimum and/or maximum compressive strength is required, the strength shall be as shown
on the project plans.

201-6.2 Materials , ‘ S
201-6.2.1 Portland Cement. Portland cement shall conform to the requirements of Section 201-1.2:1.

201-6.2.2 Aggregates. Aggregates shall coniform to the réquirements of Section 201-1.2.2, except
as noted below. Aggregates shall be pretested in CLSM mixtures similar to those anticipated for the
work, confirming their ability to perform as required for the specific application. Aggregates not in
conformance with Section 201-1.2.2 may be used when approved by the Engineer, providing the
material has a minimum sand equivalent of 20, the percentage passing the 75um (No.200) sieve does not
exceed 12 percent, and the fines are non-plastic.

201-6.2.3 Water. Water shall conform to the requirements of Section 201-1.2.3.

201-6.2.4 Admixtures. Chemical admixtures shall conform to the requ1rements of Section 201-
1.2.4, and may consist of air-entraining agents, Water-reducmg admixtures, and other chemical additives.
Chemical admixtures shall be approved by the Engineer.

Minera] admixtures other than fly ash may be used when approved by the Engineer.

201-6.2.5 Fly Ash. Fly ash shall conform to the requirements of 201-1.2.5, except it shall not be
limited to 20 percent by weight of the total cementitious material. Class C fly ash shall not be used.

201-6.3 Proportioning

201-6.3.1 General. Proportioning shall conform to requirements of Section 201-1.3.1. When
CLSM is used underneath a paved public right of way, the mixture shall contain a minimum of 15
kilograms per cubic meter (25 pounds per cubic yard) of cement when using washed concrete sand. -

201-6.4 Mixing. |

201-6.4.1 General. Mixing shall conform to the requirements of Section 201-1.4, except the ninety
minute time limit specified in Section 201-1.4 shall not apply. Unless otherwise specified, under
conditions contributing to quick setting the Engineer may specify a time limit, not to exceed 2-1/2 hours.

201-6.5 Testing. CLSM shall be tested for pldstic unit weight. Plastic unit weight shall not deviate
more than + 10 percent of theoretical unit weight shown on the approved mix design. Unit weight shall
be determined in accordance with ASTM C 138. When a compressive strength is specified on the plans,
a compressive strength test shall be performed as directed by the Engineer.

e~ —
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201-6.6 Placement.

201-6.6.1 General. CLSM may be placed by chutes, conveyors, buckets, pumps or tremies
depending upon the application and accessibility.

For trench backfill, CLSM shall be placed continuously. To contain CLSM when filling long open trenches
or open-ended structures in stages, the end points shall be adequately bulkheaded to prevent movement.
Methods may include bulkheading with sandbags, earth dams, forms, or stiffer mixtures of CLSM.

For bedding, CLSM shall be placed in a manner to prevent flotation or displacement of the
embedded item. Methods of preventing flotation or displacement may include placement of CLSM in
lifts or, at strategic locations, placing sandbags, straps anchored into soil, faster setting CLSM, or lower
slump CLSM over the embedded item.

201-6.7 Replacing Pavement.

201-6.7.1 General. Pavement may be placed directly upon the CLSM as soon as the surface will
withstand the paving process without displacement or disruption. If the placement of the CLSM is not
completed in time to allow permanent paving to be completed the same day, the Contractor shall prevent
traffic contact with the CLSM until paving is completed.

201-7 NON-MASONRY GROUT

201-7.1 General. Non-masonry grouts are composed of hydraulic cement, fine aggregate, and other
ingredients. Quick-setting grouts may be used for setting posts and anchors in concrete or masonry.
Non-shrink grout is typically used for setting bearing plates.

201-7.2 Quick-Setting Grout. Quick-setting grout shall be a high strength nonstaining grout
approved by the Engineer. It shall reach an initial set within 90 minutes at 21°C (70°F) and reach
minimum compressive strength of 17.2 Mpa (2,500 psi) within 24 hours. Shrinking shall be less than
0.1 percent when tested, using the test procedures of ASTM C 596. The grout shall be mixed, handled
and placed in accordance with manufacturer’s instructions.

201-7.3. Non-Shrink Grout. Non-shrink grout shall be a high strength nonstaining grout approved
by the Engineer and meeting the requirements of ASTM C 1107. The grout shall be mixed, handled and
placed in accordance with the manufacturer’s instructions.

SECTION 202 - MASONRY MATERIALS

202-1 BRICK.

202-1.1 General. Brick shall be whole, sound, hard, burned, give a clear ringing sound when struck
together, and be uniform in quality. They shall be cuiled or sorted before delivery to the worksite.

202-1.2 Manhole Brick. Sewer manhole brick shall conform to ASTM C 62, Grade MW, with the
following exceptions:
1) Average compressive strength of five bricks shall not be less than 27.6 MPa (4,000 psi) and
compressive strength of any individual brick shall not be less than 24.1 MPa (3,500 psi).

2) The absorption of any individual brick shall not be more than 16 percent when submerged
24 hours in cold water.

3) Brick shall conform to following dimensions:
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TABLE 202-1.2 (A) L L
Depth mm (in) . Widthmm(in) | = Length mm (in) .

Standard Sze 635 (2172) 98.4 (3-7/8) 200.6 (8-1/4)
Allowable Variation £64 (1) +95 (J_r 3/8) 1 £ 127 (£112)

R

202-1.3 Bulldmg Brlck Bu11d1ng brrck shall conform to requrrements of ASTM C 62, Grade MW
The size and texture shall be as shown on the Plans or as approved by the Englneer 1

202-1.4 Facing Brick. Facmg br1ck shall conform to requ1rements of ASTM C 216 Grade MW
Type FBS. The size, color, and texture shall be as shown on the Plans or as approved by the Englneer

202-1.5 Mortar, Grout, Water, and Plaster. S e

202-1.5.1 Mortar. Mortar used in brick construction shall be Class “D” as specified in 201-5:1 to
which 1/4 to 1/2 part hydrated lime or lime putty has been added to portland cement mixtures, and no
more than 1/10 part hydrated lime or lime putty has been added to plastic (masonry) cement mlxtures
Mortar shall attain a minimum compressive strength of 13 MPa (1,800 psi) in 28 days o

202-1.5.2 Grout.
(a) General. : ,
1) Fine grout shall be used in spaces less than 50 mm (2 inches) clear in dny dimension: ..
2) Coarse Grout shall be used in spaces 50 mm (2 inches) or larger in all horizontal directions: *:*
3) Grout shall attain a minimum compressive strength of 14 MPa (2,000 psi) in 28 days‘
4) Grout shall be tested in accordance with ASTM C1019, Sampling and Testing Grout. i

(b) Site-mixed Grout.

1) Site-mixed grout shall be proportioned by volume.

2) Fine grout shall be 1 part portland cement and 2- 1/4 to 3 parts sand to which 1/10 part
hydrated lime may be added.

3) Coarsé grout shall be 1 part portland cement 2 to 3 parts sand and not more than 2 parts
No. 4 Concrete Aggregate.

(c) Ready-mixed Grout.

1) Ready-mixed grout shall conform to 201-1.

2) One cubic meter (cubic yard) of fine grout shall consist of a minimum of 445 kg (750
pounds) portland cement, sand, and sufficient water to achieve a 250 mm (10 inch)
slump. Admixtures may be used as specified or as approved by the Engineer.

3) Coarse grout shall conform to Concrete Class 360-E-14G (610-E-2000G).
202-1.5.3 Water. Water shall conform to the requirements of 201-1.2.3. The quantity of water to be.
used in the preparation of the mortar or grout shall be the minimum requlred to produce a mixture
sufficiently workable for the purpose intended. .

202-1.5.4 Plaster. Plaster for brick sewer structures shall be class “D” mortar as specrﬁed in 201 -5. 1

202-2 CONCRETE BLOCK.

202-2.1 Masonry Units. Masonry units shall be made with sand-gravel aggregate and conform to
ASTM C 90 for Type 1 Units. The net size of units shall be as indicated on the Plans. Unless otherwise
specified, all units shall be of the normal weight classification. [oven-dry weight of concrete 2000 kg/m’
(125 pounds per cubic foot) or more]. Lightweight aggregates for use in concrete masonry units shall be
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manufactured from expanded clay, expanded shale, scoria, pumice, or a combination thereof, and shall
conform to ASTM C 331.

202-2.2 Mortar, Grout, and Water.

202-2.2.1 Mortar. Mortar used in concrete block construction shall be Class “D” or “E” as specified
in 201-5.1 to which 1/4 to 1/2 part hydrated lime or lime putty has been added to portland cement
mixtures, and no more than 1/10 part hydrated lime or lime putty has been added to plastic (masonry)
cement mixtures. Mortar shall attain a minimum compressive strength of 13 MPa (1,800 psi) in 28 days.

202-2.2.2 Grout.
(a) General.
1) Fine grout shall be used in spaces less than 100 mm (4 inches) clear in any dimension.
2) Coarse grout shall be used in spaces 100 mm (4 inches) or larger in all horizontal

directions.
3) Grout shall attain a minimum compressive strength of 14 MPa (2,000 psi) in 28 days.

4) Grout shall be tested in accordance with ASTM C 1019, Sampling and Testing Grout.
(b) Site-mixed Grout.

1) Site-mixed grout shall be proportioned by volume.

2) Fine grout shall be 1 part portland cement and 2-1/4 to 3 parts sand to which 1/10 part
hydrated lime may be added.

3) Coarse grout shall be 1 part portland cement and 2 to 3 parts sand, and 1-3/4 to 2 parts No. |
4 Concrete Aggregate.

(c) Ready-mixed Grout.

1) Ready-mixed grout shall conform to 201-1.

2) One cubic meter (cubic yard) of fine grout shall consist of a minimum of 445 kg (750
pounds) portland cement, sand, and sufficient water to achieve a 250 mm (10 inch)
slump. Admixtures may be used as specified or as approved by the Engineer.

3) Coarse grout shall conform to Concrete Class 360-E-14G (610-E-2000G).
202-2.2.3 Water. Water shall conform to the requirements of 201-1.2.3. The quantity of water to be

used in the preparation of the mortar or grout shall be the minimum required to produce a mixture
sufficiently workable for the purpose intended.

SECTION 203 - BITUMINOUS MATERIALS

203-1 PAVING ASPHALT.

203-1.1 General. Paving asphalt shall be a steam-refined asphalt produced from crude asphaltic
petroleum or a mixture of refined liquid asphalt and refined solid asphalt. It shall be homogeneous and
free from water and residues from distillation of coal, coal tar, or paraffin oil.
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203-1.2 Testing Requirements. Asphalts shall be specified by viscosity grade and shall conform to
the requirements in Table 203-1.2 (A).

TABLE 203-1.2 (A)

Specification ASTM VISCOSITY GRADE

Designation -Test No. AR 1000 | AR 2000 LAR 4000 | AR 8000 l AR 16000

TESTS ON RESIDUE FROM RTFO PROCEDURE Test Method No. California 346

Dynamic wscosnty at 60° D 2171 750-1250 1500-2500 3000-5000 6000-10000 12000-20000
(140°F), 107 Pa-s !
(poise)

Kinematic viscosity D 2170 140 200 275 400 550’

minimum) at 135°C
(275°F), mm %ls

(centistokes) v ;
Penetration (min.) at 25°C D5 65 40 25 20 . 20

(77°F), 5 sec. at 100 gm, v R

0.1 mm ‘ ' ‘
Percent of original D5 S 40 - | 45 . .80 .. B2

penetration at 25°C
(77°F), (minimum) _ T R

Ductility at 25°C (77°F), D113 10002 . 10002 750 750 750
mm (minimum) ‘ , ‘ ‘ :

TESTS ON ORIGINAL ASPHALT

Flash Point, Cleveland D 92 205 (400) 215 (425) 225 (440) 230 (450) 235 (460)
Open Cup °C (°F) ; :
{minimum) ,
Solubility in D 2042 99 929 99 99 99
trichloroethylene, % - oo
(minimum)
1. TFO may be used but RTFO shall be the reference method. Test on residue from RTFO procedure California Test 346.
2. If the ductibility at 25°C (77°F) is less than 1000 mm., the material will be acceptable if its ductility at 15°C (60°F) is more than 1000 mm.

203-1.3 Test Reports and Certification. At delivery time, the supplying vendor will deliver to the
purchaser certified copies of the test report. This report shall indicate the vendor’s name, type and grade
of asphalt delivered, date and point of delivery, quantity delivered, ticket number, purchase order
number, and results of specified tests. The certified test reports and the testing required in connection
with the reports shall be at no cost to the Agency.

Until the certified test reports and samples of the material have been checked by the Engineer to
determine their conformity with the prescribed requirements, the material to which such report relates
and any work in which it may have been incorporated as an integral component, will be only tentatively
accepted by the Agency. Final acceptance will be dependent upon the determmatlon by the Engineer that
the material involved fulfills prescribed requirements.

203-1.4 Temperatures. ‘ Asphalt shall not be heated during its manufacture; storage, or during
construction so as to cause formation of carbonized particles. At no time shall the temperatiite bé higher
than 5°C (10°F) below the actual flash point of the asphalt, nor shall it be raised above 190°C (375°F)
after loading into a tank car or truck for transport.
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Unless otherwise specified, the various grades of asphalt shall be applied at a temperature range as
indicated in the following table:
TABLE 203-1.4 (A)

ASPHALT PUGMILL MIXING DISTRIBUTION APPLICATION
GRADE TEMPERATURE °C (°F) TEMPERATURE °C (°F)
Minimum Maximum Minimum Maximum
AR 16000 150 (300) 175 (350) 140 (285) 175 (350)
AR 8000 135 (275) 160 (325) 140 (285) 175 (350)
AR 4000 135 (275) 160 (325) 140 (285) 175 (350)
AR 2000 135 (275) 160 (325) 140 (285) 175 (350)
AR 1000 95 (200) 150 (300) 125 (260) 160 (325)

Asphalt shall be heated in such a manner that no steam or hot oils will be introduced into the asphalt
during heating. The Contractor shall furnish and keep on the site an accurate thermometer suitable for
determining the temperature of the asphalt.

203-1.5 Distributing Equipment. Distributing equipment shall meet the requirements of 203-2.5.

203-1.6 Measurement and Payment. For all volumetric quantities to be paid for at a Contract
Price, the unit of measurement shall be the liter (U.S. gallon) at a temperature of 15°C (60°F).

In converting weight to volume, computations shall be based on the following:

TABLE 203-1.6 (A)

Grade of Liters Per Tonne At 15°C Grams Per Liter At 15°C
Material (Gallons Per Ton At 60°F) (Lbs. Per Gallon At 60°F)
AR 16000 981 (235) 1020 (8.51)
AR 8000 981 (235) 1020 (8.51)
AR 4000 981 (235) 1020 (8.51)
AR 2000 989 (237) 1011 (8.44)
AR 1000 997 (239) 1002 (8.36)

203-2 LIQUID ASPHALT.
203-2.1 General. Liquid asphalt shall conform to the following classifications:

1) Slow curing products, designated by the letters SC, shall consist of natural crude oils or
residual oils from refining of crude asphaltic petroleum, or products resulting from
fluxing of a paving asphalt with a light oil.

2) Medium curing products, (MC), shall consist of a paving asphalt conforming to provisions’
in 203-1, fluxed or blended with a kerosene-type solvent.

3) Rapid curing products (RC), shall consist of a paving asphalt conforming to provisions in
203-1, fluxed or blended with a naphtha solvent.

203-2.2 Test Reports and Certifications. Test reports and certifications will be furnished in
accordance with 203-1.3.
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203-2.3 Temperatures. The asphalt shall not be heated during its manufacture, storage, or during
construction so as to cause the formation of carbonized particles.

At no time after loading for transportation from the refinery to the purchaser, unless authorized by
the Engineer, shall the temperature of the asphalt be raised above that given in the last column of the
following table and in no case shall the temperature be higher than 5°C (10°F) below flash point. Unless
authorized by the Engineer, no asphalt, except tack coats, shall be applied when the air temperature is

lower than 5°C (40°F).

Unless otherwise specified, the various grades of asphalt shall be applied at a temperature range as
indicated in table 203-2.3 (A):

TABLE 203-2.3 (A)

All Type of Pugmill Mixing Tenip. for MC Distributor Application
Liquid Asphait & SC Liquid Asphalts, °C (°F) Temperature, °C (°F)
Minimum Maximum Minimum Maximum
70 30 (90) 70 (155) 40 (105) 80 (175)
250 50 (125) 90 (200) 60 (140) 110 (225)
800 70.(160) 105 (225) 80 (175) 125 (225)
3000 95 (200) 125 (260) 100 (215) 145 (290)

The asphalt shall be heated in such a manner that no steam or hot oils will be introduced into the
asphalt. The Contractor shall furnish and keep on the site an accurate thermometer suitable for
determining the temperature of the asphalt.

203-2.4 Test Requirements. Liquid asphalt shall conform to the requirements in the following tables:

TABLE 203-2.4 (A)

SLOW CURING PRODUCTS

Test Description ASTM GRADE
Test No. SC70 SC 250 SC 800 SC 3000

Flash Point, C.0.C. °C (°F), Min. D92 65 (150) 80 (175) . | 90(200). | 105 (225)
Viscosity at 60°C (140°F) Kinematics, mm?/s (cSt) D 2170 70-140 250-500 | 800-1600 | 3000-6000
Distillation Total Dist. to 360°C (680°F) Vol. % D 402 10-30 4-20 2-12 .05
Kinematic Viscosity on Residue at 60°C (140°F) D 2170 400-7000 | 800-8500 |2002-14000 | 4000-35000

mm%s (cSt) ‘ ‘
Asphalt Residue of 100 Pen., % Min. D 243 50 60 70 80
Ductility of Asphalt Residue at 25° (77°F) mm, Min. D113 1000 1000 1000 1000
Solubility in trichloroethylene, % Min, D 2042 99.5 99.5 99.5 99.5
Water, % Max. D95 0.5 0.5 0.5 0.5
Heptane Xylene Equivalent, % Max. (AASHTO T- 35 35 35 35

102) \
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TABLE 203-2.4 (B)
MEDIUM CURING PRODUCTS

Test Description ASTM GRADE
TestNo. | MC 70 MC 250 { MC 800 | MC 3000

Flash Point (Tag Open Cup) °C (°F) Min. D 3143 40 (100) | 65 (150) 65 (150) 65 (150)
Viscosity at 60 °C (140 °F) Kinematic, mm?/s (cSt) D 2170 70-140 250-500 | 800-1600 | 3000-6000
Distillation Distillate [% of total distillate to 360°C (680°F})] D 402
To 225°C (437°F) 0-20 0-10 0-3 0-2
To 260°C (500°F) 20-60 15-55 0-35 0-75
To 315°C (600°F) 65-90 60-87 45-80 15-75
Residue from distillation to 360°C (680°F) Volume percent 55 67 75 80

by difference, Min.
Tests on Residue from Distillation Penetration at 25°C

(77°F), 0.1 mm D5 120-250 | 120-250 | 120-250 | 120-250
Ductility, 25°C (77°F) mm, Min." D 113 1000 1000 1000 1000
Solubility in trichloroethylene, % Min. D 2042 99.5 99.5 99.5 99.5
Water, % Max. D95 0.2 0.2 0.2 0.2
Heptane Xylene Equiv., % Max. (AASHTO T-102) — 35 35 35 35

1. If penetration of residue is more than 200 and its ductility at 25°C (77°F) is less than 1000, the material will be acceptable if the ductility

at 15°C (B0°F) is greater than 1000 mm.

TABLE 203-2.4 (C)
RAPID CURING PRODUCTS

Test Description ASTM GRADE
Test No. RC 70 RC 250 RC 800 RC 3000

Fiash Point (Tag Open Cup) °C (°F), Min. D 3143 — 27 (80) 27 (80) 27 (80)
Viscosity at 60°C (140°F) Kinematic mm?/s (cSt) D 2170 70-140 250-500 800-1600 3000-6000
Distillation Distillate [% of total distillate to 360°C

{680°F), Min.] To 190°C (374°F) D 402 10 — — —_

To 225°C (437°F) 50 35 15 . —

To 260°C (500°F) 70 60 45 25

To 315°C (600°F) 85 80 75 70
Residue from Distillation to 360°C (680°F) Volume

percent by difference, Min. 55 65 75 80
Tests on Residue from Distillation Penetration at

25°C (77°F), 0.1 mm D5 80-120 80-120 80-120 80-120
Ductility, 25°C (77°F) mm, Min.1 D 113 1000 1000 1000 1000
Solubility in trichloroethylene, % Min. D 2042 99.5 99.5 99.5 99.5
Water, % Max. D95 0.2 0.2 0.2 0.2
Heptane Xylene Equiv., % Max. (AASHTO T-102) — 35 35 35 35

203-2.5 Distributing Equipment. Distributors shall be of the pressure type with insulated tanks and

shall be equipped with the following:

1) A tachometer of the auxiliary wheel type which registers speed in meters (feet) per minute.
2) Charts and devices to provide for accurate and rapid determination and control of the amount

of asphalt being applied.

3) A hose and nozzle attachment to be used for areas inaccessible to the spray bar.
4) A pressure gage for determining application pressure.

5) A thermometer for determining temperature of the asphalt.
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Distributors and booster tanks shall be so maintained as to prevent dripping of asphalt from any part
of the equipment.

Spray bars shall have a minimum length of 2.7 m (9 feet) Spray bars and extensions shall be the full
circulating type and be adjustable to permit varying height above the surface to be treated.

The nozzles attached to the bar shall be either conical or flat slotted. The distance center to center shall
not exceed 150 mm (6 inches). The valves which control the flow from nozzles shall be of a positive acting
design so as to provide a uniform unbroken spread of asphalt. Valves shall be operated so that all may.be
simultaneously opened or closed. Each valve shall also be capable of similar independent control. )

Spreading equipment shall be so de31gned and articulated that uniform application of the asphalt may
be made ranging from 0.1 L/m® to 4.5 L/m* (0.02 to 1.0 gallon per square yard) of surface and w1th a
range of pressure from 170 to 515 kPa (25 to 75 psi). o :

Equipment which fails to produce a satisfactory distribution of asphalt, as determined by the
Engineer, shall not be used.

Application of asphalt will not be: permltted when, as determined by the Engmeer the surface. to be
treated is damp or weather conditions are unsuitable. :

203-2.6 Measurement and Payment. For all volumetric quant‘itieé to be paid for at Contract Unit
Price, the unit measure shall be the liter (U.S. gallon) at a temperature of 15°C (60°F).

In converting weight to volume, computations are based on the following:

TABLE 203-2.6 (A)

Grade of Material Liters per Tonne (Gallons per Ton) Grams per Liter (Pounds per
. @ 15°C (60°F) Gallon) @ 15°C (60°F) -
70 1056 (253) 947 (7.90)
250 1039 (249) 962 (8.03)
800 1022 (245) 978 (8.16)
3000 ‘ ‘ 1006 (241) ; 995(8.30)

All types SC, MC, and RC of the same grade shall be considered to have equal welghts per Volume
203-3 EMULSIFIED ASPHALT.

203-3.1 General. Emulsified asphalt shall be composed of a paving asphalt base uniforrhly
emulsified with water. It shall be homogeneous throughout and, when stored, shall show no separatlon
within 30 days after delivery.
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203-3.2 Testing Requirements. Emulsified asphalt shall conform to the requirements of Tables

203-3.2 (A) and (B).

TABLE 203-3.2 (A) - ANIONIC EMULSIONS

4 .
Test Rapid Setting Slow Setting
es
Description ASTMTest | RS- RS2 S8 ~8s-1h
Method No. | Min. Max. | Min. Max. | Min. Max. | Min. Max.
Furl Viscosity at 25°C D 244 20 100 20 100 | 20 100
(77°F), sec.
Furl Viscosity at 50° D 244 75 400
(122°F), sec.
Settlement® 5 days, % D 244 5 5 5 5
Storage Stability? 1 day D 244 1 1
Demulsibility® (5mL 0.02N D 244 60 60
CaCly) %
Sieve Test (Retained on D 244 0.10 0.10 0.10 0.10
850 um [No.20]), % ‘
Cement Mixing Test, % D 244 2.0 20
Residue from distillation, % D 244 55 63 57 57
Penetration of residue at D5 100 200 | 100 200 | 100 200 | 40 90
25°C (77°F), 0.1 mm
Solubility of residue, % D 2042 97.5 97.5 97.5 97.5
Ductility of residue at 25°C D113 400 400 400 400
(77°F), mm

1. The test requirement for settlement may be waived when the emulsified asphalt is used in less than 5 days time; or the purchaser
may require that the settlement test be run from the time the sample is received until it is used, if the elapsed time is less than 5

days.

2. The 24-hour (1-day) storage stability test may be used instead of the 5-day settlement test.
3. The demulsibility test shall be made within 30 days from the date of shipment.
4. A harder base asphalt meeting current paving asphalt specifications may be specified with the provision that the test requirements on

the Residue from Distillation be waived.

——— — e e
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TABLE 203-3.2 (B) - CATIONIC EMULSIONS

Rapid Setting” Medium Setting - Slow Setting
TEST DESCRIPTION King (_:RS-!I) glgs-z CRS25 | CWMSZ | CWMSZh | Cas- CSS-in
Min. Max. | Min. Max. | Min. Max | Min. Max. | Min. Max. | Min. Max. Min. Max,
Furl Viscosity at 25°C (77°F), D 244 20 100 20 100
sec.
Furl Viscosity at 50°C (1 22°F), D 244 20 100 100 400 | 50 450 ) 50 450 | 50 450
sec. : ‘
Settlement’, 5 days, % D 244 5 5 5 5 5 5 5
Storage Stability Test? 1 day D 244 1 1 1 1 1 o1 1
Demulsibility’ 35 mL 0.8% ‘
sodium dioctyl D 244 40 40
sulfosuccinate, % )
Sieve Test (Retained on 850 D 244 0.10 0.10 0.10 0.10 0.10 0.10 0.10
um [No. 20]), % : ‘ e
Coating ability and water D 244
resistance:
Coating, dry aggregate Good Good Good
Coating, after spraying Fair Fair Fair
Coating, wet aggregate Fair Fair Fair
Coating, after spraying Fair Fair Fair IR
Particle Charge Test D 244 Positive Positive | Positive | Positive | Positive | Positve | Positive’
Cement Mixing Test, % D 244 ., 20 - 2.0 0
Oil distillate by vol. of D 244 3 3 20 12 12
emulsion, % o
Residue from distillation, % D 244 60 65 60 65 65 57 57
Penetration of residue at 25°C :
(77°F), 0.1 mm D5 100 250 | 100 250 | 100250 | 100 250 40 90 100 250 .40 90
Solubility of residue, % D 2042 97.5 97.5 97.5 97.5 97.5 97.5 97.5
Ductility of residue 25°C D 113 400 400 400 400 400 400 400
(77°F), mm

1. The test requirement for settiement may be waived when the emulsified asphalt is used in less than 5 days time; or the purchaser may require that the

settlement test be run from the time the sample is received until it is used, if the elapsed time is less than 5 days.
2. The 24-hour (1-day) storage stability test may be used instead of the 5-day settlement test.
3. The demuilsibility test shall be made within 30.days from the date of shipment.
4. A harder base asphalt meeting ctifrént paving asphalt specifications may be specified with the provision that the test reqmrements on the Residue from

Distillation be waived.

5, Must meet a pH requirement of 6.7 maximum (ASTM E-70} if the Particle Charge Test result is inconclusive.

203-3.3 Test Reports and Certification. Test reports and certification shall be made in accordance

with 203-1.3.

203-3.4 Temperatures. Emulsified asphalt may be reheated, but at no time after loading for
transportation from the refinery to the purchaser shall the temperature of the emulsion be raised above
70°C (160°F). During reheating, the emulsified asphalt shall be agitated to prevent localized overheating.
Emulsified asphalt shall not be permitted to cool to a temperature less than 5°C (40°F).

Unless otherwise specified, emulsified asphalts shall be applied at temperatures within the limits

specified below:
TABLE 203-3.4 (A)
Grade of Emulsified Asphait Mixing Temperatures of Pug Mill °C (°F) Application Temperature °C (°F)
Min. Max. Min. Max.
RS-1, CRS-1 25 (75) 55 (130)
RS-2, CRS-2 45 (110) 70  (160)
$8-1, CSS-1 10 (50) 55  (130) 25 (75) 55  (130)
§S-1h, CSS-1h 10  (50) 55 (130) 25 (75) 55 (130)
CMS-2, CMS-2S, CMS-2h 15 (60) 60  (140) 40 (100) 70  (160)
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Emulsified asphalt shall be heated in such a manner that no steam or hot oils will be introduced into
the asphalt. The Contractor shall furnish and keep on the site an accurate thermometer suitable for
determining the temperature of the emulsified asphalt.

203-3.5 Distributing Equipment. Distributing equipment shall be the same as specified in 203-2.5
except that hand spraying by means of hose or bar through a gear pump or air tank will be acceptable for
applications to 0.45 L/m” (0.10 gal per square yard) for flat work or tacking of vertical edges. Uniform
coverage will be required.

203-3.6 Measurement and Payment. For all volumetric quantities to be paid for at Contract Unit
Price, the unit of measurement shall be the liter (U.S. gallon) at a temperature of 15°C (60°F).

In converting weight to volume, computations shall be based on the following, for all grades:
Liters per Tonne = 1002 (Gallons per ton = 240)
Liters per Tonne = 998 (Pounds per gallon = 8.33)

203-4 AIR-REFINED ASPHALT.

203-4.1 General. Air-refined asphalt is intended for use in subsealing existing concrete pavements.
It shall be a mixture of refined liquid asphalt and refined solid asphalt prepared from crude asphaltic
petroleum. It shall be homogeneous and free from water and residues.

203-4.2 Testing Requirements. Air-refined asphalt shall conform to the following requirements:

TABLE 203-4.2 (A)

Test Description GSJ:\:,IJ;?_ Requirement
Penetration of Original Sample at 25°C (77°F), 0.1 mm D5 10-25
Flash Point, C.0.C. °C (°F), Min. D92 230 (450)
Loss on heating, 5 hrs. at 163°C (325°F), % Max. D 1754 1
Penetration after loss at 163°C (325°F),% of Original Pen., Min. D5 75
Softening Point °C (°F) D36 82-93 (180-200)
Ductility at 25°C (77°F) mm, Min. D 113 10
Solubility in trichloroethylene, %, Min. D 2042 97
Solubility in CS,, % Min. D4 98

203-4.3 Test Reports and Certification. Test reports and certification shall be made in accordance
with 203-1.3.

203-4.4 Delivery and Pumping. The asphalt shall be delivered to the project in insulated pressure
distributor vehicles. Tanks for distributors shall have a minimum capacity of 7500 L (2,000 gallons) and
be equipped with removable manhole covers, a minimum 50 mm (2 inch) overflow pipe, and suitable
strainers at the outlets to the pumps. A metal bar approximately 3 by 13 mm (1/8 by 1/2 inch) calibrated
to accurately indicate the contents of the tank in 40 L (10-gallon) increments, shall be provided.

Distributors shall be equipped with heating systems consisting of torch-generating type burners and
heat flues having sufficient radiation to insure the rapid circulation of hot gases from the bumers.
Pressure tanks for the burners shall be equipped with pressure gauges and shall be of such capacity to
insure efficient operation of the heating system. Heating devices shall be capable of maintaining a
uniform temperature of the asphalt of not less than 175°C (350°F) during the period of pumping. In no
case shall the temperature of the asphalt be raised to more than 5°C (10°F) below the actual flash point.

——— — e e - — —_— ——
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A thermometer with a 150 to 230°C (300 to 450°F) range shall be so mounted in the tank as to accurately
indicate the temperature of the asphalt. Tanks shall be so equipped and operated that the asphalt will be
circulated or agitated throughout the entire process.

The distributor truck shall be equipped with a pump of the rotary positive pressure type, capable of
pumping asphalt at a pressure between 140 kPa and 410 kPa (20 and 60 psi) through two full circulating
delivery lines at the same time, so arranged that either line can be used separately. A pressure gage shall be
provided to show pressure at which asphalt is being applied. A bypass regulator shall be provided and the.
pump shall be reversible. The minimum inside diameter of the return lines and connections shall be 38 mm
(1-1/2 inches). All lines and nozzles shall be furmshed by the Contractor unless otherw15e spec1ﬁed '

The distributor truck shall be equ1pped with a water tank having a minimum capacity of 380 L (100
gallons) and a pump with hose and nozzle capable of spraylng Water on the worklng area at a pressure of
140 kPa (20 psi).

203-4.5 Measurement and Payment. For all volumetric quantities to be paid at Contract Unit
Price, the unit of measure shall be the liter (U.S. gallon) at a temperature of 15°C (60°F).
In converting weight to volume, computations shall be based on the followmg for grades 10- 25
Liters per Tonne = 976 (Gallons per ton = 234)
Grams per Liter = 1026 (Pounds per gallon = 8.56)
203-5 EMULSION-AGGREGATE SLURRY.

203-5.1 General. Emulsion-aggregate slurry shall be a stable mixture of emulsified asphalt, mineral
aggregate, water, and when specified, accelerator or retardant and is herein referred to as slurry. Mixing
and spreading of slurry shall be as described in 302-4.

203-5.2 Materials. The ingredients of the slurry shall conform to the following:

1) Emulsified asphalt shall be of a slow-set or quick-set type. The slow-set type shall conform to
the requirements of SS-1h or CSS-1h of 203-1.3, Test Reports and Certification, and 203-3.2,
Testing Requirements. The quick-set type shall be cationic unless otherwise speo1ﬁed and
shall conform to the requirements of CQS-1h of 203-1.3, Test Reports and Cemﬁcatlon and
to the following specifications when tested according to appropriate ASTM Methods ‘

TABLE 203-5.2 (A) - QUICK SET EMULSION*

Tests ASTM Requirements
Test Method Min. Max.

Furol Viscosity at 25°C (77°F), sec. D 244 15 100
Residue from distillation, % by weight D 244 60 Min.
Sieve Test (% retained on 850 um [No. 20]) D 244 0.10 Max.
Particle Charge Test (Cationic) D 244 ‘ Positive
Particle Charge Test (Anionic) D 244 } Negative
Storage Stability; 1-Day Settlement “ D 244 1% Max.
Residue ;
.Penetration 0.1 mm = - ‘ e : D5 ‘ 45 80 .
Solubility in TCE, % D 2042 97.5 Min.
Ductility, 25°C (77°F), mm D 113 7 400 Min.

1. Table does not apply to latex or polymer modified emulsion.

2) The additives for quick- and slow-setting emulsion and the asphalt modifier shall be a type
approved by the Engineer. The amount of additive and asphalt modifier to be 1ncluded in the
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quickset slurry shall be that amount necessary to ensure that the applied slurry can support
vehicular traffic within 60 minutes after the last application.

3) Water shall be potable and compatible with the other ingredients of the slurry.
4) The Contractor shall provide an aggregate stockpile 24 hours prior to starting the work.

5) Aggregate shall be rock dust or other mineral aggregates approved by the Engineer and shall
conform to the requirements of Section 200. The aggregate without any additive shall
conform to the following requirements:

TABLE 203-5.2 (B)

Tests ASTM Test Method Requirements
Percentage Wear 500 Revolutions’ C 131 40% Maximum
Sand Equivalent D 2419 55% Minimum
Soundness (5 Cycles)' c8s 15% Maximum

1. ASTM C 131 to be run on plus four graded material before final crushing.

203-5.3 Composition and Grading. The grading of the combined aggregate and the percentage of
emulsified asphalt shall conform to the requirements indicated in Table 203-5.3 (A).

TABLE 203-5.3 (A)

Type | Type ll
Requirements % of Combined % of Combined
Aggregate Aggregate
Passing Sieves Passing Sieves
9.5 mm (3/8 in) 100 100
4.74 mm (No. 4) 100 90 - 100
2.36 mm (No. 8) 90 -100 , 65-90
1.18 mm (No. 16) 65 - 90 45-70
600 um (No. 30) 40 - 60 30-50
300 um (No. 50) 25-42 18- 36
150 ym (No. 100) 15-30 10-24
75 pm (No. 200) 10 - 20 5-15
Emulsified Asphalt % of Dry Aggregate Weight (Must 17 -20 14 - 18
meet Residual Asphalt requirement)
Residual Asphalt % of Dry Aggregate Weight 10 min. ‘ 7.5 min.

203-5.4 Mix Design. The Contractor, at its expense, shall submit for Engineer approval laboratory
reports of mix designs performed in accordance with ASTM D 3910 procedures, utilizing the specific
materials to be used. ASTM D 3910 procedures shall be modified to include the retained 4.75 mm (No.
4) aggregate if present in the mix design. The Engineer will approve the mix proportions that are best
suited for use on the project, based upon the emulsion content and water needed to produce a slurry with
a maximum loss of 540 grams per square meter (50 grams per square foot) by the modified Wet Track
Abrasion Test. For mix designs containing more than 4% aggregate retained on the 4.75 mm (No. 4)
sieve, the maximum loss will be 650 grams per square meter (60 grams per square foot).

The Contractor, at its expense, shall calibrate each slurry mixer to be used in the work according to the
approved shurry mix design. The Contractor shall allow 2 days prior to the start of work for calibration and testing
at a location to be approved by the Engineer. The Engineer will obtain field samples at the time of calibration for

— — e s — —

—
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Extraction Test (ASTM D 2172, California Test 382), Consistency Test, and Wet Track -Abrasion Test
(Modified ASTM D 3910). When in the judgment of the Engineer, the field samples meet the requirements
stipulated in these specifications, the Engineer will notify the Contractor to start the work. :

203-6 ASPHALT CONCRETE.

203-6.1 General. Asphalt concrete shall be the product of mixing mineral aggregate and a
maximum of 15% reclaimed asphalt pavement (RAP) with paving asphalt conforming to 203-1 at a
central mixing plant. RAP shall conform to 203-7.2.2, except the viscosity of paving asphalt recovered
from the RAP in accordance with ASTM D 1856 (Abson Recovery Method) will not be required. The
content of the paving asphalt recovered from the RAP, if required in the Special Provisions, shall be
determined in conformance with California Test 382.

Asphalt concrete will be designated by class and grade (i.e., “C2-AR- 4000”) and shall conform tothe
requirements in this section. Asphalt concrete containing up to 15% RAP shall be identified by addlng |
the suffix RAP to the class and grade (i.e., “C2-AR4000-RAP”). :

203-6.2 Mix Designs

The Contractor shall submit for approval an asphalt mix design for each class and grade of asphalt
concrete required to construct the Work The asphalt concrete mix design method shall be- Hveem with
not vary from the low limit on one sieve s to the hlgh 11m1t on the adJacent sieve or vice versa, but to be
uniformly graded from coarse to fine when- tested in-accordance with ASTM C136 and C117 or
California Test 202. The target S-value at the “Optimum Binder Content” for the mix design shall be at
least two points above the minimum listed in Table 203-6.4.3(A).

The submittal shall identify the gradation, optimum binder content, void content, RAP percentage
and stability values. The mix design shall meet the requirements of Table 203-6.4.3(A) for the class
specified on the plans or in the Special Provisions. These values are to be used for design only.

When the mix design is more than 30 days old, it shall be supplemented with a mix certificate that
states that the combined gradation is +/- 3% from the referenced mix design based on a 30 day moving
average or a minimum of the 10 most current results. The mix design shall be redone whenever the
combined grading as defined above does not meet the previously submitted mix design by +/- 3
percentage points on any screen even though it may be within the target values. If the source of any
aggregate is changed, grade of binder is changed, or the mix design is over two years old a new mix
design shall be submitted to the Engineer for approval. In addition to furnishing all the parameters
required to prepare a mix design, plant identification, mix number, the source and individual grading of
each material used to make the mix design, (this includes the percentage and individual gradation of both
manufactured and natural sands), and the source and grade of binder shall also be submitted. Batch type
plants shall obtain their samples from the bins and drum type plants shall obtain their individual samples
from under the feeders.

The Contractor shall receive approval of all requlred asphalt mix des1gns for the Work before
production of any asphalt concrete. . , ‘
203-6.3 Materials.

203-6.3.1 Asphalt. The asphalt bmder to 