Before deck treatment with methacrylate resin, the bridge deck surface shall be cleaned by
abrasive blasting, and all loose material shall be blown from visible cracks using high-pressure
air. Concrete curing seals shall be cleaned from the deck surface to be treated, and the deck shall
be dry when blast cleaning is performed. If the deck surface becomes contaminated at any time
before placing the resin, the deck surface shall be cleaned by abrasive blasting.

Where abrasive blasting is being performed within 3 m of a lane occupied by public traffic,
the residue including dust shall be removed immediately after contact between the abrasive and
the surface being treated. The removal shall be by a vacuum attachment operating concurrently
with the abrasive blasting operation.

A compatible promoter/initiator system shall be capable of providing the resin gel time range
shown on the placement plan. Gel time shall be adjusted to compensate for the changes in
temperature throughout treatment application.

Resin shall be applied by machine and by using a two-part resin system with a promoted
resin for one part and an initiated resin for the other part. This two-part resin system shall be
combined at equal volumes to the spray bars through separate positive displacement pumps.
Combining of the 2 components shall be by either static in-line mixers or by external intersecting
spray fans. The pump pressure at the spray bars shall not be great enough to cause appreciable
atomization of the resin. Compressed air shall not be used to produce the spray. A shroud shall
be used to enclose the spray bar apparatus.

At the Contractor's option, manual application may be used. For manual application, (1) the
quantity of resin mixed with promoter and initiator shall be limited to 20 L at a time, and (2) the
resin shall be distributed by squeegees and brooms within 10 minutes after application.

The Contractor shall apply methacrylate resin only to the specified area. Barriers, railing,
joints, and drainage facilities shall be adequately protected to prevent confamination by the
treatment material. Contaminated items shall be repaired at the Contractor's expense.

The relative humidity shall be less than 90 percent at the time of treatment. The prepared
area shall be dry and the surface temperature shall be at least 10°C , and not more than 38°C
when the resin is applied. The rate of application of promoted/initiated resin shall be
2.2 square meter per liter; the exact rate shall be determined by the Engineer.

The deck surfaces to be treated shall be completely covered with resin so the resin penetrates
and fills all cracks. The resin shall be applied within 5 minutes after complete mixing. A
significant increase in viscosity shall be cause for rejection. Excess material shall be
redistributed by squeegees or brooms within 10 minutes after application. For textured deck
surfaces, including grooved surfaces, excess material shall be removed from the texture
indentations. ,

After the resin has been applied, at least 20 minutes shall elapse before applying sand. The
sand shall be commercial quality dry blast sand. At least 95 percent of the sand shall pass the
2.36-mm sieve and at least 95 percent shall be retained on the 850-um sieve. The sand shall be
applied at a rate of approximately one kilogram per square meter or until refusal as determined
by the Engineer.

Traffic will not be allowed on treated areas until the acceptance criteria has been met as
determined by the Engineer.

In Section 51-1.18C replace the 2nd paragraph with:

When Class 2 surface finish (gun finish) is specified, ordinary surface finish shall first be
completed. The concrete surfaces shall then be abrasive blasted to a rough texture and
thoroughly washed down with water. While the washed surfaces are damp, but not wet, a finish
coating of machine applied mortar, approximately 6 mm thick, shall be applied in not less than 2
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passes. The coating shall be pneumatically applied and shall consist of either (1) sand,
cementitious material, and water mechanically mixed prior to its introduction to the nozzle or
(2) premixed sand and cementitious material to which water is added prior to its expulsion from
the nozzle. The use of admixtures shall be subject to the approval of the Engineer as provided in
Section 90, "Portland Cement Concrete."  Unless otherwise specified, supplementary
cementitious materials will not be required. The proportion of cementitious material to sand
shall be not less than one to 4, unless otherwise directed by the Engineer. Sand shall be of a
grading suitable for the purpose intended. The machines shall be operated and the coating shall
be applied in conformance with standard practice. The coating shall be firmly bonded to the
concrete surfaces on which it is applied.

In Section 51-1.18C replace the Sth paragraph with:

When surfaces to be finished are in pedestrian undercrossings, the sand shall be silica sand
and the cementitious material shall be standard white portland cement.

In Section 51-1.23 replace the 14th paragraph with:

Full compensation for drilling holes for dowels and grouting dowels in drilled holes;
furnishing and placing mortar for mortaring spaces and recesses in and between precast
members; furnishing and placing grit for walkways, stair treads and landings; furnishing and
placing expansion joint filler, sheet packing, board fillers, elastomeric bearing pads, sliding
joints, sliding bearings and preformed fabric pads; and grinding or grooving, as required, shall be
considered as included in the contract prices paid for the various items of concrete work and no
additional compensation will be allowed therefor.

In Section 51-1.23 add after the 16th paragraph:

Full compensation for deck crack treatment, including execution of the public safety plan,
shall be considered as included in the contract price paid per cubic meter for structural concrete,
bridge, and no additional compensation will be allowed therefor.

AAAAAANAAANAAAAANANAAAAAAAAAANNAAANANAANANAANNAAN

SECTION 52 REINFORCEMENT
(Issued 12-07-07)

In Section 52-1.02A replace the 1st paragraph with:

Reinforcing bars shall be low-alloy steel deformed bars conforming to the requirements in
ASTM Designation: A 706/A 706M, except that deformed or plain billet-steel bars conforming
to the requirements in ASTM Designation: A 615/A 615M, Grade 280 or 420, may be used as
reinforcement in the following 5 categories:

A. Slope and channel paving,

B. Minor structures,

C. Sign and signal foundations (pile and spread footing types),

D. Roadside rest facilities, and

E. Concrete barrier Type 50 and Type 60 series and temporary railing.
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In Section 52-1.04 replace the 3rd paragraph with:

A Certificate of Compliance conforming to the provisions in Section 6-1.07, "Certificates of
Compliance," shall also be furnished for each shipment of epoxy-coated bar reinforcement or
wire reinforcement certifying that the coated reinforcement conforms to the requirements in
ASTM Designation: A 775/A 775M or A 884/A 884M respectively, and the provisions in
Section 52-1.02B, "Epoxy-coated Reinforcement." The Certificate of Compliance shall include
all of the certifications specified in ASTM Designation: A 775/A 775M or A 884/A 884M
respectively.

In Section 52-1.06 replace the 3rd paragraph with:

Hooks and bends shall conform to the provisions of the Building Code Requirements for
Structural Concrete of the American Concrete Institute.

In Section 52-1.07 in the 3rd paragraph, delete item C

In Section 52-1.07 replace the 11th paragraph with:

Attention is directed to the provisions in Section 7-1.09, "Public Safety." Whenever a
portion of an assemblage of bar reinforcing steel that is not encased in concrete exceeds 6 m in
height, the Contractor shall submit to the Engineer for approval, in accordance with the
provisions in Section 5-1.02, "Plans and Working Drawings," working drawings and design
calculations for the temporary support system to be used. The working drawings and design
calculations shall be signed by an engineer who is registered as a Civil Engineer in the State of
California. The temporary support system shall be designed to resist all expected loads and shall
be adequate to prevent collapse or overturning of the assemblage. If the installation of forms or
other work requires revisions to or temporary release of any portion of the temporary support
system, the working drawings shall show the support system to be used during each phase of
construction. The minimum horizontal wind load to be applied to the bar reinforcing steel
assemblage, or to a combined assemblage of reinforcing steel and forms, shall be the sum of the
products of the wind impact area and the applicable wind pressure value for each height zone.
The wind impact area is the total projected area of the cage normal to the direction of the applied
wind. Wind pressure values shall be determined from the following table:

Height Zone Wind Pressure Value
(Meters above ground) (Pa)

0-9.0 960
9.1-15.0 1200
15.1-30.0 1440
Over 30 1675

Replace Section 52-1.08 with:
52-1.08 SPLICING
Splices of reinforcing bars shall consist of lap splices, service splices, or ultimate butt splices.
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Splicing of reinforcing bars will not be permitted at a location designated on the plans as a
"No-Splice Zone." At the option of the Contractor, reinforcing bars may be continuous at
locations where splices are shown on the plans. The location of splices, except where shown on
the plans, shall be determined by the Contractor using available commercial lengths where
practicable.

Unless otherwise shown on the plans, splices in adjacent reinforcing bars at any particular
section shall be staggered. The minimum distance between staggered lap splices or mechanical
lap splices shall be the same as the length required for a lap splice in the largest bar. The
minimum distance between staggered butt splices shall be 600 mm, measured between the
midpoints of the splices along a line which is centered between the axes of the adjacent bars.

52-1.08A Lap Splicing Requirements

Splices made by lapping shall consist of placing reinforcing bars in contact and wiring them
together, maintaining the alignment of the bars and the minimum clearances. Should the
Contractor elect to use a butt welded or mechanical splice at a location not designated on the
plans as requiring a service or ultimate butt splice, this splice shall conform to the testing
requirements for service splice.

Reinforcing bars shall not be spliced by lapping at locations where the concrete section is not
sufficient to provide a minimum clear distance of 50 mm between the splice and the nearest
adjacent bar. The clearance to the surface of the concrete specified in Section 52-1.07,
"Placing," shall not be reduced.

Reinforcing bars Nos. 43 and 57 shall not be spliced by lapping.

Where ASTM Designations: A 615/A 615M, Grade 420 or A 706/A 706M reinforcing bars
are required, the length of lap splices shall be as follows: Reinforcing bars No. 25 or smaller
shall be lapped at least 45 diameters of the smaller bar joined; and reinforcing bars Nos. 29, 32,
and 36 shall be lapped at least 60 diameters of the smaller bar joined, except when otherwise
shown on the plans.

- Where ASTM Designation: A 615/A 615M, Grade 280 reinforcing bars are permitted, the
length of lap splices shall be as follows: Reinforcing bars No. 25 or smaller shall be lapped at
least 30 diameters of the smaller bar joined; and reinforcing bars Nos. 29, 32, and 36 shall be
lapped at least 45 diameters of the smaller bar joined, except when otherwise shown on the plans.

Splices in bundled bars shall conform to the following:

A In bundles of 2 bars, the length of the lap splice shall be the same as the length of a single
bar lap splice.

B. In bundles of 3 bars, the length of the lap splice shall be 1.2 times the length of a single
bar lap splice.

Welded wire fabric shall be lapped such that the overlap between the outermost cross wires is
not less than the larger of:

A. 150 mm,

B. The spacing of the cross wires plus 50 mm, or

C. The numerical value of the longitudinal wire size (MW-Size Number) times 370 divided
by the spacing of the longitudinal wires in millimeters.
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52-1.08B Service Splicing and Ultimate Butt Splicing Requirements

Service splices and ultimate butt splices shall be either butt welded or mechanical splices,
shall be used at the locations shown on the plans, and shall conform to the requirements of these
specifications and the special provisions.

52-1.08B(1) Mechanical Splices

Mechanical splices to be used in the work shall be on the Department's current prequalified
list before use. The prequalified list can be obtained from the Department's internet site listed in
the special provisions or by contacting the Transportation Laboratory directly.

When tested in conformance with the requirements in California Test 670, the total slip shall
not exceed the values listed in the following table:

Reinforcing Bar Number Total Slip (pm)
13 250
16 : 250
19 250 -
22 350
25 350
29 350
32 450
36 450
43 600
57 750

Slip requirements shall not apply to mechanical lap splices, splices that are welded, or splices
that are used on hoops.

Splicing procedures shall be in conformance with the manufacturer's recommendations,
except as modified in this section. Splices shall be made using the manufacturer's standard
equipment, jigs, clamps, and other required accessories.

Splice devices shall have a clear coverage of not less than 40 mm measured from the surface
of the concrete to the outside of the splice device. Stirrups, ties, and other reinforcement shall be
adjusted or relocated, and additional reinforcement shall be placed, if necessary, to provide the
specified clear coverage to reinforcement.

The Contractor shall furnish the following information for each shipment of splice material
in conformance with the provisions in Section 6-1.07, "Certificates of Compliance:"

A. The type or series identification of the splice material including tracking information for
traceability.

B. The bar grade and size number to be spliced.

C. A copy of the manufacturer's product literature giving complete data on the splice
material and installation procedures.

D. A statement that the splicing systems and materials used in conformance with the
manufacturer's installation procedures will develop the required tensile strengths, based
on the nominal bar area, and will conform to the total slip requirements and the other
requirements in these specifications.

E. A statement that the splice material conforms to the type of mechanical splice in the
Department's current prequalified list.
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52-1.08B(2) Butt Welded Splices

Except for resistance butt welds, butt welded splices of reinforcing bars shall be complete
joint penetration butt welds conforming to the requirements in AWSD 1.4, and these
specifications. ‘

Welders and welding procedures shall be qualified in conformance with the requirements in
AWSD 1.4.

Only the joint details and dimensions as shown in Figure 3.2, "Direct Butt Jomts," of
AWS D 1.4, shall be used for making complete joint penetration butt welds of bar reinforcement.
Split pipe backing shall not be used.

Butt welds shall be made with multiple weld passes using a stringer bead without an
appreciable weaving motion. The maximum stringer bead width shall be 2.5 times the diameter
of the electrode and slagging shall be performed between each weld pass. Weld reinforcement
shall not exceed 4 mm in convexity.

Electrodes used for welding shall meet the minimum Charpy V-notch impact requirement of
27°] at -20°C. . ,

For welding of bars conforming to the requirements-of ASTM Designation: A 615/A 615M,
Grade 280 or Grade 420, the requirements of Table 5.2, "Minimum Preheat and Interpass
Temperatures," of AWS D 1.4 are superseded by the following:

The minimum preheat and interpass temperatures shall be 200°C for Grade 280 bars and
300°C for Grade 420 bars. Immediately after completing the welding, at least 150 mm of
the bar on each side of the splice shall be covered by an insulated wrapping to control the
rate of cooling. The insulated wrapping shall remain in place until the bar has cooled
below 90°C.

When welding different grades of reinforcing bars, the electrode shall conform to Grade 280
bar requirements and the preheat shall conform to the Grade 420 bar requirements.

In the event that any of the specified preheat, interpass, and post weld cooling temperatures
are not met, all weld and heat affected zone metal shall be removed and the splice rewelded.

Welding shall be protected from air currents, drafts, and precipitation to prevent loss of heat
or loss of arc shielding. The method of protecting the welding area from loss of heat or loss of
arc shielding shall be subject to approval by the Engineer.

Reinforcing bars shall not be direct butt spliced by thermite welding.

Procedures to be used in making welded splices in reinforcing bars, and welders employed to
make splices in reinforcing bars, shall be qualified by tests performed by the Contractor on
sample splices of the type to be used, before making splices to be used in the work.

52-1.08B(3) Resistance Butt Welds

Shop produced resistance butt welds shall be produced by a fabricator who is approved by
the Transportation Laboratory. The list of approved fabricators can be obtained from the
Department’s internet site or by contacting the Transportation Laboratory directly.

Before manufacturing hoops using resistance butt welding, the Contractor shall submit to the
Engineer the manufacturer's Quality Control (QC) manual for the fabrication of hoops. As a
minimum, the QC manual shall include the following:

A. The pre-production procedures for the qualification of material and equipment.
B. The methods and frequencies for performing QC procedures during production.
C. The calibration procedures and calibration frequency for all equipment.

D. The welding procedure specification (WPS) for resistance welding.
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E. The method for identifying and tracking lots.

52-1.08C Service Splice and Ultimate Butt Splice Testing Requirements

The Contractor shall designate in writing a splicing Quality Control Manager (QCM). The
QCM shall be responsible directly to the Contractor for 1) the quality of all service and ultimate
butt splicing including the inspection of materials and workmanship performed by the Contractor
and all subcontractors; and 2) submitting, receiving, and approving all correspondence, required
submittals, and reports regarding service and ultimate splicing to and from the Engineer.

The QCM shall not be employed or compensated by any subcontractor, or by other persons
or entities hired by subcontractors, who will provide other services or materials for the project.
The QCM may be an employee of the Contractor.

Testing on prequalification and production sample splices shall be performed at the
Contractor's expense, at an independent qualified testing laboratory. The laboratory shall not be
employed or compensated by any subcontractor, or by other persons or entities hired by
subcontractors who will provide other services or materials for the project, and shall have the
following:

A. Proper facilities, including a calibrated tensile testing machine capable of breaking the
largest size of reinforcing bar to be tested.

B. A device for measuring the total slip of the reinforcing bars across the splice to the
nearest 25 pm, that, when placed parallel to the longitudinal axis of the bar is able to
simultaneously measure movement across the splice at 2 locations 180 degrees apart.

C. Operators who have received formal training for performing the testing requirements of
ASTM Designation: A 370 and California Test 670.

D. A record of annual calibration of testing equipment performed by an independent third
party that has 1) standards that are traceable to the National Institute of Standards and
Technology, and 2) a formal reporting procedure, including published test forms.

The Contractor shall provide samples for quality assurance testing in conformance with the
provisions in these specifications and the special provisions.

Prequalification and production sample splices and testing shall conform to California Test
670 and these specifications.

The Contractor shall ensure that sample splices are properly secured and transported to the
testing laboratory in such a manner that no alterations to the physical conditions occur during
transportation. = Sample splices shall be tested in the same condition as received. No
modifications to the sample splices shall be made before testing.

Each set or sample splice, as defined herein, shall be identified as representing either a
prequalification or production test sample splice.

For the purpose of production testing, a lot of either service splices or ultimate butt splices is
defined as 1) 150, or fraction thereof, of the same type of mechanical splices used for each bar
size and each bar deformation pattern that is used in the work, or 2) 150, or fraction thereof, of
complete joint penetration butt welded splices or resistance butt welded splices for each bar size
used in the work. If different diameters of hoop reinforcement are shown on the plans, separate
lots shall be used for each different hoop diameter.

Whenever a lot of splices is rejected, the rejected lot and subsequent lots of splices shall not
be used in the work until 1) the QCM performs a complete review of the Contractor's quality
control process for these splices, 2) a written report is submitted to the Engineer describing the
cause of failure for the splices in this lot and provisions for preventing similar failures in future
lots, and 3) the Engineer has provided the Contractor with written notification that the report is
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acceptable. The Engineer shall have 3 working days after receipt of the report to provide
notification to the Contractor. In the event the Engineer fails to provide notification within the
time allowed, and if, in the opinion of the Engineer, completion of the work is delayed or
interfered with by reason of the Engineer's delay in providing notification, the Contractor will be
compensated for any resulting loss, and an extension of time will be granted in the same manner
as provided for in Section 8-1.09, "Right of Way Delays."

52-1.08C(1) Splice Prequalification Report

Before using any service splices or ultimate butt splices in the work, the Contractor shall
submit a Splice Prequalification Report. The report shall include splice material information,
names of the operators who will be performing the splicing, and descriptions of the positions,
locations, equipment, and procedures that will be used in the work.

The Splice Prequalification Report shall also include certifications from the fabricator for
prequalifications of operators and procedures based on sample tests performed no more than
2 years before submitting the report. Each operator shall be certified by performing 2 sample
splices for each bar size of each splice type that the operator will be performing in the work. For
deformation-dependent types of splice devices, each operator shall be certified by performing 2
additional samples for each bar size and deformation pattern that will be used in the work.

Prequalification sample splices shall be tested by an independent qualified testing laboratory
and shall conform to the appropriate production test criteria and slip requirements specified
herein. When epoxy-coated reinforcement is required, resistance butt welded sample splices
shall have the weld flash removed by the same procedure as will be used in the work, before
coating and testing. The Splice Prequalification Report shall include the certified test results for
all prequalification sample splices.

The QCM shall review and approve the Splice Prequalification Report before submitting it to
the Engineer for approval. The Contractor shall allow 2 weeks for the review and approval of a
complete report before performing any service splicing or ultimate butt splicing in the work. In
the event the Engineer fails to complete the review within the time allowed, and in the opinion of
the Engineer, completion of the work is delayed or interfered with by reason of the Engineer's
delay in completing the review, the Contractor will be compensated for any resulting loss, and an
extension of time will be granted, in the same manner as provided for in Section 8-1.09, "Right
of Way Delays."

52-1.08C(2) Service Splice Test Criteria

Service production and quality assurance sample splices shall be tensile tested in
conformance with the requirements in ASTM Designation: A 370 and California Test 670 and
shall develop a minimum tensile strength of not less than 550 MPa.

52-1.08C(2)(a) Production Test Requirements for Service Splices

Production tests shall be performed by the Contractor's independent laboratory for all service
splices used in the work. A production test shall consist of testing 4 sample splices prepared for
each lot of completed splices. The samples shall be prepared by the Contractor using the same
splice material, position, operators, location, and equipment, and following the same procedure
as used in the work.

At least one week before testing, the Contractor shall notify the Engineer in writing of the
date when and the location where the testing of the samples will be performed.

The 4 samples from each production test shall be securely bundled together and identified
with a completed sample identification card before shipment to the independent laboratory. The
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card will be furnished by the Engineer. Bundles of samples containing fewer than 4 samples of
splices shall not be tested. '

Before performing any tensile tests on production test sample splices, one of the 4 samples
shall be tested for, and shall conform to, the requirements for total slip. Should this sample not
meet the total slip requirements, one retest, in which the 3 remaining samples are tested for total
slip, will be allowed. Should any of the 3 remaining samples not conform to the total slip
requirements, all splices in the lot represented by this production test will be rejected.

If 3 or more sample splices from a production test conform to the provisions in this
Section 52-1.08C(2),"Service Splice Test Criteria," all splices in the lot represented by this
production test will be considered acceptable.

Should only 2 sample splices from a production test conform to the provisions in this
Section 52-1.08C(2), "Service Splice Test Criteria," one additional production test shall be
performed on the same lot of splices. This additional production test shall consist of testing
4 samples splices that have been randomly selected by the Engineer and removed by the
Contractor from the actual completed lot of splices. Should any of the 4 splices from this
additional test fail to conform to these provisions, all splices in the lot represented by these
production tests will be rejected.

If only one sample splice from a production test conforms to the provisions in this
Section 52-1.08C(2), "Service Splice Test Criteria," all splices in the lot represented by this
production test will be rejected. :

If a production test for a lot fails, the Contractor shall repair or replace all reinforcing bars
from which sample splices were removed before the Engineer selects additional splices from this
lot for further testing.

52-1.08C(2)(b) Quality Assurance Test Requirements for Service Splices

For the first production test performed, and for at least one, randomly selected by the
Engineer, of every 5 subsequent production tests, or portion thereof, the Contractor shall
concurrently prepare 4 additional service quality assurance sample splices. These service quality
assurance sample splices shall be prepared in the same manner as specified herein for service
production sample splices.

These 4 additional quality assurance sample splices shall be shipped to the Transportation
Laboratory for quality assurance testing. The 4 sample splices shall be securely bundled together
and identified by location and contract number with weatherproof markings before shipment.
Bundles containing fewer than 4 samples of splices will not be tested. Sample splices not
accompanied by the supporting documentation required in Section 52-1.08B(1), for mechanical
splices, or in Section 52-1.08B(3), for resistance butt welds, will not be tested.

Quality assurance testing will be performed in conformance with the requirements for service
production sample splices in Section 52-1.08C(2)(a), "Production Test Requirements for Service
Splices."

52-1.08C(3) Ultimate Butt Splice Test Criteria

Ultimate production and quality assurance sample splices shall be tensile tested in
conformance with the requirements described in ASTM Designation: A 370 and California
Test 670. ‘

A minimum of 1 control bar shall be removed from the same bar as, and adjacent to, all
ultimate prequalification, production, and quality assurance sample splices. The lengths of
control bars shall conform to the lengths specified for sample splices in California Test 670. The
portion of adjacent bar remaining in the work shall also be identified with weatherproof
markings that correspond to its adjacent control bar.
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Each sample splice and its associated control bar shall be identified and marked as a set.
Each set shall be identified as representing a prequalification, production, or quality assurance
sample splice.

The portion of hoop reinforcing bar, removed to obtain a sample splice and control bar, shall
be replaced using a prequalified ultimate mechanical butt splice, or the hoop shall be replaced in
kind.

Reinforcing bars, other than hoops, from which sample splices are removed, shall be repaired
using ultimate mechanical butt splices conforming to the provisions in Section 52-1.08C(1),
"Splice Prequalification Report,” or the bars shall be replaced in kind. These bars shall be
repaired or replaced such that no splices are located in any "No Splice Zone" shown on the plans.

Ultimate production and quality assurance sample splices shall rupture in the reinforcing bar
either: 1) outside of the affected zone or 2) within the affected zone, provided that the sample
splice has achieved at least 95 percent of the ultimate tensile strength of the control bar
associated with the sample splice. In addition, necking of the bar, as defined in California Test
670, shall occur at rupture regardless of whether the bar breaks inside or outside the affected
zone.

The affected zone is the portion of the reinforcing bar where any properties of the bar,
including the physical, metallurgical, or material characteristics, have been altered by fabrication
or installation of the splice.

The ultimate tensile strength shall be determined for all control bars by tensile testing the
bars to rupture, regardless of where each sample splice ruptures. If 2 control bars are tested for
one sample splice, the bar with the lower ultimate tensile strength shall be considered the control
bar.

52-1.08C(3)(a) Production Test Requirements for Ultimate Butt Splices

Production tests shall be performed for all ultimate butt splices used in the work. A
production test shall consist of testing 4 sets of sample splices and control bars removed from
each lot of completed splices, except when quality assurance tests are performed.

After the splices in a lot have been completed, and the bars have been epoxy-coated when
required, the QCM shall notify the Engineer in writing that the splices in this lot conform to the
specifications and are ready for testing. Except for hoops, sample splices will be selected by the
Engineer at the job site. Sample splices for hoops will be selected by the Engineer either at the
job site or a fabrication facility.

After notification has been received, the Engineer will randomly select the 4 sample splices
to be removed from the lot and place tamper-proof markings or seals on them. The Contractor
shall select the adjacent control bar for each sample splice bar, and the Engineer will place
tamper-proof markings or seals on them. These ultimate production sample splices and control
bars shall be removed by the Contractor, and tested by an independent qualified testing
laboratory.

At least one week before testing, the Contractor shall notify the Engineer in writing of the
date when and the location where the testing of the samples will be performed.

A sample splice or control bar from any set will be rejected if a tamper-proof marking or seal
is disturbed before testing.

The 4 sets from each production test shall be securely bundled together and identified with a
completed sample identification card before shipment to the independent laboratory. The card -
will be furnished by the Engineer. Bundles of samples containing fewer than 4 sets of splices
shall not be tested.

Before performing any tensile tests on production test sample splices, one of the 4 sample
splices shall be tested for, and shall conform to, the requirements for total slip. Should this
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sample splice not meet these requirements, one retest, in which the 3 remaining sample splices
are tested for total slip, will be allowed. Should any of the 3 remaining sample splices not
conform to these requirements, all splices in the lot represented by this production test will be
rejected.

If 3or more sample splices from a production test conform to the provisions in
Section 52-1.08C(3), "Ultimate Butt Splice Test Criteria," all splices in the lot represented by
this production test will be considered acceptable.

Should only 2 sample splices from a production test conform to the provisions in
Section 52-1.08C(3), "Ultimate Butt Splice Test Criteria," one additional production test shall be
performed on the same lot of splices. Should any of the 4 sample splices from this additional test
fail to conform to these provisions, all splices in the lot represented by these production tests will
be rejected.

If only one sample splice from a production test conforms to the provisions in
Section 52-1.08C(3), "Ultimate Butt Splice Test Criteria," all splices in the lot represented by
this production test will be rejected.

If a production test for a lot fails, the Contractor shall repair or replace all reinforcing bars
from which sample splices were removed, complete in place, before the Engineer selects
additional splices from this lot for further testing.

Production tests will not be required on repaired splices from a lot, regardless of the type of
prequalified ultimate mechanical butt splice used to make the repair. However, should an
additional production test be required, the Engineer may select any repaired splice for the
additional production test.

52-1.08C(3)(b) Quality Assurance Test Requirements for Ultimate Butt Splices

For the first production test performed, and for at least one, randomly selected by the
Engineer, of every 5 subsequent production tests, or portion thereof, the Contractor shall
concurrently prepare 4 additional ultimate quality assurance sample splices along with associated
control bars. }

Each time 4 additional ultimate quality assurance sample splices are prepared, 2 of these
quality assurance sample splice and associated control bar sets and 2 of the production sample
splice and associated control bar sets, together, shall conform to the requirements for ultimate
production sample splices in Section 52-1.08C(3)(a),"Production Test Requirements for Ultimate
Butt Splices."

The 2 remaining quality assurance sample splice and associated control bar sets, along with
the 2 remaining production sample splice and associated control bar sets shall be shipped to the
Transportation Laboratory for quality assurance testing. The 4 sets shall be securely bundled
together and identified by location and contract number with weatherproof markings before
shipment. Bundles containing fewer than 4 sets will not be tested.

Quality assurance testing will be performed in conformance with the requirements for
ultimate production sample splices in Section 52-1.08C(3)(a), "Production Test Requirements for
Ultimate Butt Splices."

52-1.08C(3)(c) Nondestructive Splice Tests

When the specifications allow for welded sample splices to be taken from other than the
completed lot of splices, the Contractor shall meet the following additional requirements.

Except for resistance butt welded splices, radiographic examinations shall be performed on
25 percent of all complete joint penetration butt welded splices from a production lot. The size
of a production lot will be a maximum of 150 splices. The Engineer will select the splices which
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will compose the production lot and also the splices within each production lot to be
radiographically examined. '

All required radiographic examinations of complete joint penetration butt welded splices
shall be performed by the Contractor in conformance with the requirements in AWS D 1.4 and
these specifications.

Before radiographic examination, welds shall conform to the reqmrements in Section 4.4,
"Quality of Welds," of AWS D 1.4.

Should more than 12 percent of the splices which have been radiographically examined in
any production lot be defective, an additional 25 percent of the splices, selected by the Engineer
from the same production lot, shall be radiographically examined. Should more than 12 percent
of the cumulative total of splices tested from the same production lot be defective, all remaining
splices in the lot shall be radiographically examined.

Additional radiographic examinations performed due to the identification of defective splices
shall be at the Contractor's expense.

All defects shall be repaired in conformance with the requirements in AWS D 1.4.

The Contractor shall notify the Engineer in writing 48 hours before performing any
radiographic examinations.

The radiographic procedure used shall conform to the requirements in AWS DI.1,
AWS D1.4, and the following: :

A. Two exposures shall be made for each complete joint penetration butt welded splice. For
each of the 2 exposures, the radiation source shall be centered on each bar to be
radiographed. The first exposure shall be made with the radiation source placed at
zero degrees from the top of the weld and perpendicular to the weld root and identified
with a station mark of "0." The second exposure shall be at 90 degrees to the "0" station
mark and shall be identified with a station mark of "90." When obstructions prevent a
90 degree placement of the radiation source for the second exposure, and when approved
in writing by the Engineer, the source may be rotated, around the centerline of the
reinforcing bar, a maximum of 25 degrees.

B. For field produced complete joint penetration butt welds, no more than one weld shall be
radiographed during one exposure. For shop produced complete joint penetration butt
welds, if more than one weld is to be radiographed during one exposure, the angle
between the root line of each weld and the direction to the radiation source shall be not
less than 65 degrees.

C. Radiographs shall be made by either X-ray or gamma ray. Radiographs made by X-ray
or gamma rays shall have densities of not less than 2.3 nor more than 3.5 in the area of
interest. A tolerance of 0.05 in density is allowed for densitometer variations. Gamma
rays shall be from the iridium 192 isotope and the emitting specimen shall not exceed
4.45 mm in the greatest diagonal dimension.

D. The radiographic film shall be placed perpendicular to the radiation source at all times;
parallel to the root line of the weld unless source placement determines that the film must
be turned; and as close to the root of the weld as possible.

E. The minimum source to film distance shall be maintained so as to ensure that all
radiographs maintain a maximum geometric unsharpness of 0.020 at all times, regardless
of the size of the reinforcing bars.

F. Penetrameters shall be placed on the source side of the bar and perpendicular to the
radiation source at all times. One penetrameter shall be placed in the center of each bar
to be radiographed, perpendicular to the weld root, and adjacent to the weld.
Penetrameter images shall not appear in the weld area.
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G. When radiography of more than one weld is being performed per exposure, each
exposure shall have a minimum of one penetrameter per bar, or 3 penetrameters per
exposure. When 3 penetrameters per exposure are used, one penetrameter shall be placed
on each of the 2 outermost bars of the exposure, and the remaining penetrameter shall be
placed on a centrally located bar.

H. An allowable weld buildup of 4 mm may be added to the total material thickness when
determining the proper penetrameter selection. No image quality indicator equivalency
will be accepted. Wire penetrameters or penetrameter blocks shall not be used.

I. Penetrameters shall be sufficiently shimmed using a radiographically identical material.

Penetrameter image densities shall be a minimum of 2.0 and a maximum of 3.6.

Radiographic film shall be Class 1, regardless of the size of reinforcing bars.

K. Radiographs shall be free of film artifacts and processing defects, including, but not
limited to, streaks, scratches, pressure marks or marks made for the purpose of
identifying film or welding indications.

L. Each splice shall be clearly identified on each radiograph and the radiograph
identification and marking system shall be established between the Contractor and the
Engineer before radiographic inspection begins. Film shall be identified by lead numbers
only; etching, flashing or writing in identifications of any type will not be permitted.
Each piece of film identification information shall be legible and shall include, as a
minimum, the following information: Contractor's name, date, name of nondestructive
testing firm, initials of radiographer, contract number, part number and weld number.
The letter "R" and repair number shall be placed directly after the weld number to
designate a radiograph of a repaired weld.

M. Radiographic film shall be developed within a time range of one minute less to one
minute more than the film manufacturer's recommended maximum development time.
Sight development will not be allowed.

N. Processing chemistry shall be done with a consistent mixture and quality, and processing
rinses and tanks shall be clean to ensure proper results. Records of all developing
processes and any chemical changes to the developing processes shall be kept and
furnished to the Engineer upon request. The Engineer may request, at any time, that a
sheet of unexposed film be processed in the presence of the Engineer to verify processing
chemical and rinse quality.

O. The results of all radiographic interpretations shall be recorded on a signed certification
and a copy kept with the film packet.

P. Technique sheets prepared in conformance with the requirements in ASME Boiler and
Pressure Vessels Code, Section V, Article2 Section T-291 shall also contain the
developer temperature, developing time, fixing duration and all rinse times.

=

52-1.08D Reporting Test Results

A Production Test Report for all testing performed on each lot shall be prepared by the
independent testing laboratory performing the testing and submitted to the QCM for review and
approval. The report shall be signed by an engineer who represents the laboratory and is
registered as a Civil Engineer in the State of California. The report shall include, as a minimum,
the following information for each test: contract number, bridge number, lot number and
location, bar size, type of splice, length of mechanical splice, length of test specimen, physical
condition of test sample splice and any associated control bar, any notable defects, total
measured slip, ultimate tensile strength of each splice, and for ultimate butt splices, limits of
affected zone, location of visible necking area, ultimate tensile strength and 95 percent of this
ultimate tensile strength for each control bar, and a comparison between 95 percent of the
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ultimate tensile strength of each control bar and the ultimate tensile strength of its associated
splice.

The QCM must review, approve, and forward each Production Test Report to the Engineer
for review before the splices represented by the report are encased in concrete. The Engineer
will have 3 working days to review each Production Test Report and respond in writing after a
complete report has been received. Should the Contractor elect to encase any splices before
receiving notification from the Engineer, it is expressly understood that the Contractor will not
be relieved of the responsibility for incorporating material in the work that conforms to the
requirements of the plans and specifications. Material not conforming to these requirements will
be subject to rejection. Should the Contractor elect to wait to encase splices pending notification
by the Engineer, and in the event the Engineer fails to complete the review and provide
notification within the time allowed, and if, in the opinion of the Engineer, the work is delayed or
interfered with by reason of the Engineer's delay in completing the review, the Contractor will be
compensated for any resulting loss, and an extension of time will be granted, in the same manner
as provided for in Section 8-1.09, "Right of Way Delays."

Quality assurance test results for each bundle of 4 sets or 4 samples of splices will be
reported in writing to the Contractor within 3 working days after receipt of the bundle by the
Transportation Laboratory. In the event that more than one bundle is received on the same day,
2 additional working days shall be allowed for providing test results for each additional bundle
received. A test report will be made for each bundle received. Should the Contractor elect to
encase splices before receiving notification from the Engineer, it is expressly understood that the
Contractor will not be relieved of the responsibility for incorporating material in the work that
conforms to the requirements of the plans and specifications. Material not conforming to these
requirements will be subject to rejection. Should the Contractor elect to wait to encase splices
pending notification by the Engineer, and in the event the Engineer fails to complete the review
within the time allowed, and in the opinion of the Engineer, completion of the work is delayed or
interfered with by reason of the Engineer's delay in completing the review, the Contractor will be
compensated for any resulting loss, and an extension of time will be granted, in the same manner
as provided for in Section 8-1.09, "Right of Way Delays."

In Section 52-1.11 after the 7th paragraph, add:

If a portion or all of the reinforcing steel is epoxy-coated more than 480 air line kilometers
from both Sacramento and Los Angeles, additional shop inspection expenses will be sustained by
the State. Whereas it is and will be impracticable and extremely difficult to ascertain and
determine the actual increase in these expenses, it is agreed that payment to the Contractor for
furnishing the epoxy-coated reinforcement will be reduced $5000 for each epoxy-coating facility
located more than 480 air line kilometers from both Sacramento and Los Angeles and an
additional $3000 ($8000 total) for each epoxy-coating facility located more than 4800 air line
kilometers from both Sacramento and Los Angeles.

AAAAAAAAAAAAAAAAAAANAAANANAAANAAANAANAANANA

SECTION 53 SHOTCRETE
(Issued 11-02-07)
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In Section 53-1.01 replace the 3rd paragraph with:

The dry-mix process shall consist of delivering dry mixed aggregate and cementitious
material pneumatically or mechanically to the nozzle body and adding water and mixing the
materials in the nozzle body. The wet-mix process shall consist of delivering mixed aggregate,
cement, and water pneumatically to the nozzle and adding any admixture at the nozzle.

In Section 53-1.02 replace the 1st, 2nd, 3rd and 4th paragraphs with:

Cementitious material, fine aggregate, and mixing water shall conform to the provisions in
Section 90, "Portland Cement Concrete."

Shotcrete to be mixed and applied by the dry-mix process shall consist of one part
cementitious material to not more than 4.5 parts fine aggregate, thoroughly mixed in a dry state
before being charged into the machine. Measurement may be either by volume or by mass. The
fine aggregate shall contain not more than 6 percent moisture by mass.

Shotcrete to be mixed and applied by the wet-mix process shall consist of cementitious
material, fine aggregate, and water and shall contain not less than 375 kilograms of cementitious
material per cubic meter. A maximum of 30 percent pea gravel may be substituted for fine
aggregate. The maximum size of pea gravel shall be such that 100 percent passes the 12.5 mm
screen and at least 90 percent passes the 9.5 mm screen.

Admixtures may be added to shotcrete and shall conform to the provisions in Section 90-4,
"Admixtures."

In Section 53-1.04 in the 3rd paragraph, replace the 3rd subparagraph with:

Aggregate and cementitious material that have been mixed for more than 45 minutes shall
not be used unless otherwise permitted by the Engineer.

Replace Section 53-1.07 with:
53-1.07 MEASUREMENT

Quantities of shotcrete will be measured by the cubic meter computed from measurements,
along the slope, of actual areas placed and the theoretical thickness shown on the plans. The
Department does not pay for shotcrete placed outside the dimensions shown on the plans or to
fill low foundation.

Replace Section 53-1.08 with:
53-1.08 PAYMENT

The contract price paid per cubic meter for shotcrete shall include full compensation for
furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work
involved in placing shotcrete, including preparing the foundation, wire reinforcement, structure
backfill, joint filling material, and if required by the plans, drains with sacked pervious backfill
material, as shown on the plans, as specified in these specifications and the special provisions,
and as directed by the Engineer.
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SECTION 55 STEEL STRUCTURES
(Issued 05-02-08)

In Section 55-1.01 replace the 3rd paragraph with:

Construction methods and equipment employed by the Contractor shall conform to the
provisions in Section 7-1.02, "Load Limitations."

In Section 55-1.01 replace the 4th paragraph with:

Details of connections for highway bridges selected for use by the Contractor shall conform
to the AASHTO LRFD Bridge Design Specifications with Caltrans Amendments.

Details of design selected by the Contractor, fabrication and workmanship, for steel railway
bridges shall conform to the requirements of the Specifications for Steel Railway Bridges, for
Fixed Spans Not Exceeding 400 Feet in Length of the AREMA, as set forth in the special
provisions.

In Section 55-1.05 replace the 3rd paragraph with:

Construction methods and equipment employed by the Contractor shall conform to the
provisions in Section 7-1.02, "Load Limitations."

In Section 55-2.01 replace the 4th and 5th paragraphs with:

All structural steel plate used for the fabrication of tension members, tension flanges, eyebars
and hanger plates and for splice plates of tension members, tension flanges and eyebars shall
meet the longitudinal Charpy V-notch impact value requirements specified herein. Sampling
procedures shall conform to the requirements in ASTM Designation: A 673. The H (Heat)
frequency of testing shall be used for structural steels conforming to the requirements in ASTM
Designations: A 709/A 709M, Grades 36 [250], 50 [345], 50W [345W], and HPS 50W [345W].
The P (Piece) frequency of testing shall be used for structural -steel conforming to the
requirements in ASTM Designation: A 709/A 709M, Grades HPS 70W [485W], 100 [690], and
100W [690W]. Charpy V-notch impact values shall be determined in conformance with the
requirements in ASTM Designation: E 23.

Charpy V-notch (CVN) impact values shall conform to the following minimum values for
non fracture critical members:
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Material Conforming to CVN Impact Value
ASTM Designation: A 709/A 709M (Joules at Temp.)

Grade 36 [250] 20 at 4°C
Grade 50 [345]* (50 mm and under in thickness) 20 at 4°C
Grade 50W [345W1}* (50 mm and under in 20 at 4°C
thickness)

Grade 50 [345]* (Over 50 mm to 100 mm in 27 at 4°C
thickness)

Grade 50W [345W]* (Over 50 mm to 100 mm in 27 at 4°C
thickness)

Grade HPS S0W [345W]* (100 mm and under in 27 at-12°C
thickness)

Grade HPS 70W [485]* (100 mm and under in 34 at -23°C
thickness)

Grade 100 [490] (65 mm and under in thickness) 34 at-18°C
Grade 100W [490W] (Over 65 mm to 100 mm in 48 at -18°C
thickness)

-* If the yield point of the material exceeds 450 MPa, the temperature for
the CVN impact value for acceptability shall be reduced 8°C for each
increment of 70 MPa above 450 MPa.

Structural Steel Materials

Material Specification

Structural steel:

ASTM: A 709/A 709M, Grade 36 [250] or
{A 36/A 36M}a

Carbon steel

High strength low alloy ASTM: A 709/A 709M, Grade 50 {345]or
columbium vanadium steel | {A 572/A 572M, Grade 50 [345]}a
High strength low alloy ASTM: A 709/A 709M, Grade 50W [345W],
structural steel Grade HPS 50W [HSP 345W], or

{A 588/A 588M}a
High strength low alloy ASTM: A 709/A 709M, Grade HPS 70W
structural steel plate [HPS 485W]
High-yield strength, ASTM: A 709/A 709M, Grade 100 [690] and

quenched and tempered alloy
steel plate suitable for
welding

Grade 100W [690W], or {A 514/A 514M}a

Steel fastener components
for general applications:

Bolts and studs ASTM: A 307

Headed anchor bolts ASTM: A 307, Grade B, including S1
supplementary requirements

Nonheaded anchor bolts | ASTM: A 307, Grade C, including S1

supplementary requirements and S1.6 of
AASHTO: M 314 supplementary
requirements or AASHTO: M 314, Grade 36
or 55, including S1 supplementary
requirements

High-strength bolts and
studs

ASTM: A 449, Type 1

High-strength threaded

ASTM: A 449, Type 1

rods

High-strength ASTM: A 449, Type 1

nonheaded anchor bolts

Nuts ASTM: A 563, including Appendix X1b
Washers ASTM: F 844
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Components of high-strength
steel fastener assemblies for
use in structural steel joints:

Bolts ASTM: A 325, Typel

Tension control bolts ASTM: F 1852, Type 1

Nuts ASTM: A 563, including Appendix X1b
Hardened washers ASTM : F 436, Type 1, Circular, including S1

supplementary requirements

Direct tension indicators | ASTM: F 959, Type 325, zinc-coated
Carbon steel for forgings, ASTM: A 668/A 668M, Class D
pins and rollers

Alloy steel for forgings ASTM: A 668/A 668M, Class G

Pin nuts ASTM: A 36/A 36M

Carbon-steel castings ASTM: A27/A 27M, Grade 65-35, Class 1

Malleable iron castings ASTM: A 47, Grade 32510 or A 47M, Grade
22010

Gray iron castings ASTM: A 48, Class 30B

Carbon steel structural ASTM: A 500, Grade B or A 501

tubing

Steel pipe (Hydrostatic ASTM: A 53, Type E or S, Grade B; A 106,

testing will not apply) Grade B; or A 139, Grade B

Stud connectors ASTM: A 108 and AASHTO/AWS D1.5

a Grades that may be substituted for the equivalent ASTM Designation:

A 709 steel, at the Contractor's option, subject to the modifications and
additions specified and to the requirements of A 709.

b Zinc-coated nuts that will be tightened beyond snug or wrench tight
shall be furnished with a dry lubricant conforming to Supplementary
Requirement S2 in ASTM Designation: A 563.

In Section 55-2.02 in the 1st paragraph, replace the 1st sentence with:

Unless otherwise specified or shown on the plans, all structural steel plates, shapes, and bars
shall conform to ASTM Designation: A 709/A 709M, Grade 50 [345].

In Section 55-3.05 replace the 1st paragraph with:

Surfaces of bearing and base plates and other metal surfaces that are to come in contact with
each otheér or with ground concrete surfaces or with asbestos sheet packing shall be flat to within
one mm tolerance in 305 mm and to within 2 mm tolerance overall. Surfaces of bearing and
base plates and other metal bearing surfaces that are to come in contact with preformed fabric
pads, elastomeric bearing pads, or mortar shall be flat to within 3 mm tolerance in 305 mm and
to within 5 mm tolerance overall.

In Section 55-3.14, after the 9th paragraph add:

If a torque multiplier is used in conjunction with a calibrated wrench as a method for
tightening fastener assemblies to the required tension, both the multiplier and the wrench shall be
calibrated together as a system. The same length input and output sockets and extensions that
will be used in the work shall also be included in the calibration of the system. The
manufacturer's torque multiplication ratio shall be adjusted during calibration of the system, such
that when this adjusted ratio is multiplied by the actual input calibrated wrench reading, the
product is a calculated output torque that is within 2 percent of the true output torque. When this

08-455901 [100%)] 196



system is used in the work to perform any installation tension testing, rotational capacity testing,
fastener tightening, or tension verification, it shall be used, intact as calibrated.

In Section 55-3.17 replace the 2nd paragraph with:

The minimum size of all fillet welds, except those to reinforce groove welds, shall be as
shown in the following table:

Base Metal Thickness of the Thicker Part *Minimum Size of Fillet
Joined Weld
(Millimeters) (Millimeters)
To 19 inclusive 6
Over 19 8

*  Except that the weld size need not exceed the thickness of the thinner part joined.

In Section 55-3.19 replace the 3rd paragraph with:

Immediately before setting bearing assemblies or masonry plates directly on ground concrete
surfaces, the Contractor shall thoroughly clean the surfaces of the concrete and the metal to be in
contact and shall apply a coating of nonsag polysulfide or polyurethane caulking conforming to
the requirements in ASTM Designation: C 920 to contact areas to provide full bedding.

In Section 55-3.19 replace the 5th paragraph with:

Mortar to be placed below masonry plates or bearing plates of the bearing assemblies and in
anchor bolt sleeves or canisters shall conform to the provisions in Section 51-1.135, "Mortar,"
except that the proportion of cementitious material to sand shall be 1:3.

In Section 55-4.02 replace the 6th paragraph with:

If a portion or all of the structural steel is fabricated more than 480 air line kilometers from
both Sacramento and Los Angeles, additional shop inspection expenses will be sustained by the
State. Whereas it is and will be impracticable and extremely difficult to ascertain and determine
the actual increase in these expenses, it is agreed that payment to the Contractor for furnishing
the structural steel from each fabrication site located more than 480 air line kilometers from both
Sacramento and Los Angeles will be reduced $5000 or by an amount computed at $0.044 per
kilogram of structural steel fabricated, whichever is greater, or in the case of each fabrication site
located more than 4800 air line kilometers from both Sacramento and Los Angeles, payment will -
be reduced $8000 or by $0.079 per kilogram of structural steel fabricated, whichever is greater.

AAAAAAAAAAAAAAAAAAAAANANAAAAANAAAAANAAANANN

SECTION 56 SIGNS
(Issued 03-16-07)
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In Section 56-1.01 delete the 3rd paragraph.

Replace Section 56-1.02A with:
56-1.02A Bars, Plates, Shapes, and Structural Tubing

Bars, plates, and shapes shall be structural steel conforming to the requirements in ASTM
Designation: A 36/A 36M, except, at the option of the Contractor, the light fixture mounting
channel shall be continuous-slot steel channel conforming to the requirements in ASTM
Designation: A 1011/A 1011M, Designation SS, Grade 33[230], or aluminum Alloy 6063-T6
extruded aluminum conforming to the requirements in ASTM Designation: B 221 or B 221M.

Structural tubing shall be structural steel conforming to the requirements in ASTM
Designation: A 500, Grade B.

Removable sign panel frames shall be constructed of structural steel conforming to the
requirements in ASTM Designation: A 36/A 36M.

Replace Section 56-1.02B with:
56-1.02B Sheets

Sheets shall be carbon-steel sheets conforming to the requirements in ASTM Designation:
A 1011/A 1011M, Designation SS, Grade 33[230].

Ribbed sheet metal for box beam-closed truss sign structures shall be fabricated from
galvanized sheet steel conforming to the requirements in ASTM Designation: A 653/A 653M,
Designation SS, Grade 33[230]. Sheet metal panels shall be G 165 coating designation in
conformance with the requirements in ASTM Designation: A 653/A 653M.

Replace Section 56-1.02F with:
56-1.02F Steel Walkway Gratings

Steel walkway gratings shall be furnished and installed in conformance with the details
shown on the plans and the following provisions:

A. Gratings shall be the standard product of an established grating manufacturer. -

B. Material for gratings shall be structural steel conforming to the requirements in ASTM
Designation: A 1011/A 1011M, Designation CS, Type B.

C. For welded type gratings, each joint shall be full resistance welded under pressure, to
provide a sound, completely beaded joint.

D. For mechanically locked gratings, the method of fabrication and interlocking of the
members shall be approved by the Engineer, and the fabricated grating shall be equal in
strength to the welded type.

E. Gratings shall be accurately fabricated and free from warps, twists, or other defects
affecting their appearance or serviceability. Ends of all rectangular panels shall be
square. The tops of the bearing bars and cross members shall be in the same plane.
Gratings distorted by the galvanizing process shall be straightened.
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In Section 56-1.03 replace the 5th through the 13th paragraphs with:

Clips, eyes, or removable brackets shall be affixed to all signs and all posts and shall be used
to secure the sign during shipping and for lifting and moving during erection as necessary to
prevent damage to the finished galvanized or painted surfaces. - Brackets on tubular sign
structures shall be removed after erection. Details of the devices shall be shown on the working
drawings.

High-strength bolted connections, where shown on the plans, shall conform to the provisions
in Section 55-3.14, "Bolted Connections," except that only fastener assemblies consisting of a
high-strength bolt, nut, hardened washer, and direct tension indicator shall be used.

High-strength fastener assemblies, and any other bolts, nuts, and washers attached to sign
structures shall be zinc-coated by the mechanical deposition process.

Nuts for high-strength bolts designated as snug-tight shall not be lubricated.

An alternating snugging and tensioning pattern for anchor bolts and high-strength bolted
splices shall be used. Once tensioned, high-strength fastener components and direct tension
indicators shall not be reused.

For bolt diameters less than 10 mm, the diameter of the bolt hole shall be not more than

0.80-mm larger than the nominal bolt diameter. For bolt diameters greater than or equal to =

10 mm, the diameter of the bolt hole shall be not more than 1.6 mm larger than the nominal bolt
diameter.

Sign structures shall be fabricated into the largest practical sections prior to galvanizing.

Ribbed sheet metal panels for box beam closed truss sign structures shall be fastened to the
truss members by cap screws or bolts as shown on the plans, or by 4.76 mm stainless steel blind
rivets conforming to Industrial Fasteners Institute, Standard IFI-114, Grade 51. The outside
diameter of the large flange rivet head shall be not less than 15.88 mm in diameter. Web splices
in ribbed sheet metal panels may be made with similar type blind rivets of a size suitable for the
thickness of material being connected.

Spalling or chipping of concrete structures shall be repaired by the Contractor at the
Contractor's expense.

In Section 56-1.03 after the 13th paragraph add:

Overhead sign supports shall have an aluminum identification plate permanently attached
near the base, adjacent to the traffic side on one of the vertical posts, using either stainless steel
rivets or stainless steel screws. As a minimum, the information on the plate shall include the
name of the manufacturer, the date of manufacture and the contract number.

In Section 56-1.10 replace the 4th paragraph with:

The contract price paid per kilogram for install sign structure of the type or types designated
in the Engineer's Estimate shall include full compensation for furnishing all labor, materials,
tools, equipment and incidentals, and for doing all the work involved in installing sign structures,
complete in place, including installing anchor bolt assemblies, removable sign panel frames, and
sign panels and performing any welding, painting or galvanizing required during installation, as
shown on the plans, as specified in these specifications and the special provisions, and as
directed by the Engineer.
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In Section 56-2.02B replace the 5th paragraph with:
Douglas fir and Hem-Fir posts shall be treated in conformance with the provisions in Section
58, "Preservative Treatment of Lumber, Timber and Piling," and in conformance with AWPA
Use Category System: UC4A, Commodity Specification A. Posts shall be incised and the
minimum retention of preservative shall be as specified in AWPA Standards.

In Section 56-2.03 replace the 4th paragraph with:

Backfill material for metal posts shall consist of minor concrete conforming to the provisions
in Section 90-10, "Minor Concrete," and shall contain not less than 275 kilograms of
cementitious material per cubic meter.

AAAANAAAAAAAAAAAAANAAAANAANNAAAANANAAANAANA

SECTION 57 TIMBER STRUCTURES
(Issued 10-12-04)

In Section 57-1.02A replace the 2nd paragraph with:

When preservative treatment of timber and lumber is required, the treatment shall conform to
the provisions in Section 58, "Preservative Treatment of Lumber, Timber and Piling," and
AWPA's Use Category 4B. The type of treatment to be used will be shown on the plans or
specified in the special provisions.

AAAAAAAAAAAANAANAANAANAAAANAAAAAAANANANANNANNANAN

SECTION 58 PRESERVATIVE TREATMENT OF LUMBER, TIMBER AND PILING
(Issued 11-18-05)

In Section 58-1.02 replace the 1st paragraph with:

Timber, lumber, and piling shall be pressure treated after millwork is completed.
Preservatives, treatment, and results of treatment shall conform to the requirements in AWPA
Standards Ul and T1. Treatment of lumber and timber shall conform to the specified AWPA
Use Category cited in the special provisions, on the plans, or elsewhere in these specifications.

In Section 58-1.02 delete the 2nd paragraph

AAAANAAAAAAAAAANNAAAAANAAAAANAANANAANANANAANAANANANAN

08-455901 [100%] 200



SECTION 59 PAINTING
(Issued 01-19-07)

In Section 59-1.02 replace the 1st paragraph with:

Paint shall be applied only on thoroughly dry surfaces and during periods of favorable
weather. Blast cleaning or application of solvent-borne paint will not be permitted when the
atmospheric or surface temperature is at or below 2°C or above 38°C, or when the relative
humidity exceeds 85 percent at the site of the work. Application of water-borne paint will not be
permitted when the atmospheric or surface temperature is at or below 10°C, or above 38°C, or
when the relative humidity exceeds 75 percent at the site of the work. Application of paint will
not be permitted when the steel surface temperature is less than 3°C above the dew point, or
when freshly painted surfaces may become damaged by rain, fog or condensation, or when it can
be anticipated that the atmospheric temperature or relative humidity will not remain within the
specified application conditions during the drying period, except as provided in the following
paragraph for enclosures. If uncured paint is damaged by the elements, it shall be replaced or
repaired by the Contractor at the Contractor's expense.

In Section 59-1.05 replace the 2nd paragraph with:

Paint or paint stains on surfaces not designated to be painted shall be removed by the
Contractor at the Contractor's expense and to the satisfaction of the Engineer.

In Section 59-2.01, between the 1st and 2nd paragraph add:

Unless otherwise specified, no painting Contractors or subcontractors will be permitted to
commence work without having the following current "SSPC: The Society for Protective
Coatings" (formerly the Steel Structures Painting Council) certifications in good standing:

A. For cleaning and painting structural steel in the field, certification in conformance with
the requirements in Qualification Procedure No. 1, "Standard Procedure For Evaluating
Painting Contractors (Field Application to Complex Industrial Structures)" (SSPC-QP 1).

B. For removing paint from structural steel, certification in conformance with the
requirements in Qualification Procedure No.2, "Standard Procedure For Evaluating
Painting Contractors (Field Removal of Hazardous Coatings from Complex Structures)"
(SSPC-QP 2).

C. For cleaning and painting structural steel in a permanent painting facility, certification in
conformance with the requirements in Qualification Procedure No. 3, "Standard
Procedure For Evaluating Qualifications of Shop Painting Applicators”" (SSPC-QP 3).
The AISC's Sophisticated Paint Endorsement (SPE) quality program will be considered
equivalent to SSPC-QP 3.

In Section 59-2.03 replace the 3rd paragraph with:

Exposed steel or other metal surfaces to be blast cleaned shall be cleaned in conformance
with the requirements in Surface Preparation Specification No. 6, "Commercial Blast Cleaning,"
of the "SSPC: The Society for Protective Coatings." Blast cleaning shall leave all surfaces with
a dense, uniform, angular anchor pattern of not less than 35 pm as measured in conformance
with the requirements in ASTM Designation: D 4417.
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In Section 59-2.06 replace the 1st paragraph with:

Dirt, loose rust and mill scale, or paint which is not firmly bonded to the surfaces shall be
removed in conformance with the requirements in Surface Preparation Specification No. 2,
"Hand Tool Cleaning," of the "SSPC: The Society for Protective Coatings." Edges of old
remaining paint shall be feathered.

In Section 59-2.12 replace the 3rd and 4th paragraphs with:

Contact surfaces of stiffeners, railings, built up members or open seam exceeding 6 mils in
width that would retain moisture, shall be caulked with polysulfide or polyurethane sealing
compound conforming to the requirements in ASTM Designation: C 920, Type S, Grade NS,
Class 25, Use O, or other approved material.

The dry film thickness of the paint will be measured in place with a calibrated Type 2
magnetic film thickness gage in conformance with the requirements in SSPC-PA 2,
"Measurement of Dry Coating Thickness with Magnetic Gages," of the "SSPC: The Society for
Protective Coatings," except that there shall be no limit to the number or location of spot
measurements to verify compliance with specified thickness requirements.

In Section 59-2.13 replace the 3rd paragraph with:

Mechanical mixers shall be used in mixing the primer. After mixing, the zinc-rich primer
shall be strained through a 0.6 to 0.25 mm screen or a double layer of cheesecloth immediately
prior to or during pouring into the spray pot.

AAAAAAAAAAAAAAAAAAAAAAAANANAAAAANAAANANANANAN

SECTION 64 PLASTIC PIPE
(Issued 07-31-07)

In Section 64-1.06 replace the 1st paragraph with:

At locations where pipe is to be backfilled with concrete as shown on the plans, the concrete
backfill shall be constructed of minor concrete or Class 4 concrete conforming to the provisions
in Section 90, "Portland Cement Concrete." Minor concrete shall contain not less than 250 kg of
cementitious material per cubic meter. The concrete to be used will be designated in the contract
item or shown on the plans.

In Section 64-1.06 replace the 3rd paragraph with:

The surface of the concrete backfill shall be broomed with a heavy broom to produce a
uniform rough surface if hot mix asphalt is to be placed directly thereon.
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AAAAAAAAAAAAAANAAAANNAANAAANANANANAANANNANAANANAANA

SECTION 65 REINFORCED CONCRETE PIPE
(Issued 07-31-07)

In Section 65-1.02 replace the 1st paragraph with:

Cementitious material and aggregate shall conform to the provisions in Section 90-2,
"Materials," except that mortar strengths relative to Ottawa sand and grading requirements shall
not apply to the aggregate. Use of supplemental cementitious material shall conform to
AASHTO Designation: M 170M.

In Section 65-1.02A(1) in the 11th paragraph, replace item C with:

c. Cementitious material and aggregate for non-reinforced concrete pipe shall conform to
the provisions in Section 65-1.02, "Materials."

In Section 65-1.035 replace the 1st paragraph with:

At locations where pipe is to be backfilled with concrete as shown on the plans, the concrete
backfill shall be constructed of minor concrete or Class 4 concrete in conformance with the
provisions in Section 90, "Portland Cement Concrete." Minor concrete shall contain not less
than 225 kg of cementitious material per cubic meter. The concrete to be used will be designated
in the contract item.

In Section 65-1.035 replace the 3rd paragraph with:

The surface of the concrete backfill shall be broomed with a heavy broom to produce a
uniform rough surface if hot mix asphalt is to be placed directly thereon.

In Section 65-1.06 in the 2nd paragraph, replace the 1st subparagraph with:

Cement Mortar.- Mortar shall be composed of one part cementitious material and 2 parts
sand by volume. Supplementary cementitious material will not be required.

AAAAAAAAAAAAAAAAANNANANANAANNAANAAAANANAANAAANANN

SECTION 66 CORRUGATED METAL PIPE
(Issued 07-31-07)

In Section 66-1.045 replace the 1st paragraph with:

At locations where pipe is to be backfilled with concrete as shown on the plans, the concrete
backfill shall be constructed of minor concrete or Class 4 concrete conforming to the provisions
in Section 90, "Portland Cement Concrete." Minor concrete shall contain not less than 225 kg of
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cementitious material per cubic meter. The concrete to be used will be designated in the contract
item or shown on the plans.

In Section 66-1.045 replace the 3rd paragraph with:

The surface of the concrete backfill shall be broomed with a heavy broom to produce a
uniform rough surface if hot mix asphalt is to be placed directly thereon. :

AAAAAAAAAAAAAAAAAANAAANNAAANAANAAAAANANAAN

SECTION 68 SUBSURFACE DRAINS
' (Issued 07-31-07)

In Section 68-3.02D replace the 1st and 2nd paragraphs with:

Concrete for splash pads shall be produced from minor concrete conforming to the provisions
in Section 90-10, "Minor Concrete." Minor concrete shall contain not less than 275 kg of
cementitious material per cubic meter.

Mortar placed where edge drain outlets and vents connect to drainage pipe and existing
drainage inlets shall conform to the provisions in Section 51-1 .135, "Mortar."

In Section 68-3.03 replace the 13th pafagraph with:

Cement treated permeable material, which is not covered with hot mix asphalt within 12
hours after compaction of the permeable material, shall be cured by either sprinkling the material
with a fine spray of water every 4 hours during daylight hours or covering the material with a
white polyethylene sheet, not less than 6 mils thick. The above curing requirements shall begin
at 7:00 a.m. on the morning following compaction of the cement treated permeable material and
continue for the next 72 hours or until the material is covered with hot mix asphalt, whichever is
less. The cement treated permeable material shall not be sprayed with water during the first 12
hours after compacting, but may be covered with the polyethylene sheet during the first 12 hours
or prior to the beginning of the cure period.

In Section 68-3.03 replace the 17th and 18th paragraphs with:

Hot mix asphalt for backfilling trenches in existing paved areas shall be produced from
commercial quality aggregates and asphalt and mixed at a central mixing plant. The aggregate
shall conform to the 19 mm grading, or the 12.5 mm grading for Type A and Type B hot mix
asphalt specified in Section 39-1.02E, "Aggregate." The amount of asphalt binder to be mixed
with the aggregate shall be between 4 percent and 7 percent by weight of the dry aggregate, as
determined by the Engineer.

Hot mix asphalt backfill shall be spread and compacted in approximately 2 equal layers by
methods that will produce a hot mix asphalt surfacing of uniform smoothness, texture and
density. Each layer shall be compacted before the temperature of the mixture drops below
120°C. Prior to placing the hot mix asphalt backfill, a tack coat of asphaltic emulsion
conforming to the provisions in Section 94, "Asphaltic Emulsions," shall be applied to the
vertical edges of existing pavement at an approximate rate of 0.25 liters per square meter.
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In Section 68-3.03 replace the 20th paragraph with:

Type A pavement markers conforming to the details shown on the plans and the provisions in
Section 85, "Pavement Markers," shall be placed on paved shoulders or dikes at outlet, vent and
cleanout locations as directed by the Engineer. The waiting period for placing pavement markers
on new hot mix asphalt surfacing will not apply.

Replace Section 68-3.05 with:
68-3.05 PAYMENT

The contract price paid per meter for plastic pipe (edge drain) of the size or sizes shown in
the Engineer's Estimate shall include full compensation for furnishing all labor, materials, tools,
equipment, and incidentals and for doing all the work involved in installing edge drains complete
in place, including excavation (and removal of any concrete deposits that may occur along the
lower edge of the concrete pavement in Type 1 installations) and hot mix asphalt backfill for
Type 1 edge drain installation, tack coat, filter fabric, and treated permeable material, as shown
on the plans, as specified in these specifications and the special provisions, and as directed by the
Engineer.

The contract price paid per meter for plastic pipe (edge drain outlet) of the size or sizes
shown in the Engineer's Estimate shall include full compensation for furnishing all labor,
materials, tools, equipment, and incidentals and for doing all the work involved in installing edge
drain outlets, vents and cleanouts complete in place, including outlet and vent covers, expansion
plugs, pavement markers, concrete splash pads, connecting outlets and vents to drainage
facilities, and excavation and backfill [aggregate base, hot mix asphalt, tack coat, and native
material] for outlets, vents, and cleanouts to be installed in embankments and existing shoulders,
as shown on the plans, as specified in these specifications and the special provisions, and as
directed by the Engineer.

CAAAAAAAAAAAAAAAAANAANAAAANANAAANANAAANNANANN

SECTION 69 OVERSIDE DRAINS
(Issued 07-31-07)

In Section 69-1.01 replace the 1st paragraph with:

This work shall consist of furnishing and installing entrance tapers, pipe downdrains, tapered
inlets, flume downdrains, anchor assemblies, reducers, slip joints and hot mix asphalt overside
drains to collect and carry surface drainage down the roadway slopes as shown on the plans or as
directed by the Engineer and as specified in these specifications and the special provisions.

Replace Section 69-1.02D with:
69-1.02D Hot Mix Asphalt

Hot mix asphalt for overside drains shall conform to the provisions in Section 39-1.13,
"Miscellaneous Areas."
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Replace Section 69-1.04 with:
69-1.04 HOT MIX ASPHALT OVERSIDE DRAINS

Hot mix asphalt overside drains shall be constructed as shown on the plans or as directed by
the Engineer. The hot mix asphalt shall be placed in conformance with the provisions in
Section 39-1.13, "Miscellaneous Areas."

In Section 69-1.06 replace the 2nd paragraph with:

Quantities of hot mix asphalt placed for overside drains will be paid for as provided in
Section 39-5, "Measurement and Payment," for hot mix asphalt placed in miscellaneous areas.

AAAAAAAAAAAAAAAAAAAAAAAAAANAAAAANAANNANAN

SECTION 70 MISCELLANEOUS FACILITIES
(Issued 01-05-07)

In Section 70-1.02C replace the 2nd paragraph with:

Precast concrete flared end sections shall conform to the requirements for Class III
Reinforced Concrete Pipe in AASHTO Designation: M 170M. Cementitious materials and
aggregate shall conform to the provisions in Section 90-2, "Materials," except that mortar
strengths relative to Ottawa sand and grading requirements shall not apply to the aggregate. Use
of supplementary cementitious material shall conform to the requirements in AASHTO
Designation: M 170M. The area of steel reinforcement per meter of flared end section shall be
at least equal to the minimum steel requirements for circular reinforcement in circular pipe for
the internal diameter of the circular portion of the flared end section. The basis of acceptance of
the precast concrete flared end section shall conform to the requirements of Section 5.1.2 of
AASHTO Designation: M 170M.

In Section 70-1.02H replace the 1st paragraph with:

Precast concrete pipe risers and pipe reducers, and precast concrete pipe sections, adjustment
rings and tapered sections for pipe energy dissipators, pipe inlets and pipe manholes shall
conform to the requirements in AASHTO Designation: M 199M, except that the cementitious
material and aggregate shall conform to the provisions in Section 90-2, "Materials," except that
mortar strengths relative to Ottawa sand and grading requirements shall not apply to the
aggregate. Use of supplementary cementitious material shall conform to the requirements in
AASHTO Designation: M 170M.

In Section 70-1.03 replace the 2nd paragraph with:

Cutoff walls for precast concrete flared end sections shall be constructed of minor concrete
conforming to the provisions in Section 90-10, "Minor Concrete." Minor concrete shall contain
not less than 275 kg of cementitious material per cubic meter.
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ANAAANAAAAAANAAAAAAAAAANNNANANANAAANANANANAANAANA

SECTION 72 SLOPE PROTECTION
(Issued 11-18-05)

In Section 72-4.04 replace the 6th paragraph with:

Pervious backfill material, if required by the plans, shall be placed as shown. A securely tied
sack containing 0.03-m3 of pervious backfill material shall be placed at each weep hole and drain
hole. The sack material shall conform to the provisions in Section 88-1.03, "Filter Fabric."

AAAAAAAAAAAAAAAAAAANAAAAAANAAAANANAANAANAA

SECTION 73 CONCRETE CURBS AND SIDEWALKS
(Issued 07-31-07)

In Section 73-1.01 in the 2nd paragraph, replace item 2 with:

2. Minor concrete shall contain not less than 275 kg of cementitious material per cubic
meter except that when extruded or slip-formed curbs are constructed using 9.5-mm
maximum size aggregate, minor concrete shall contain not less than 325 kg of
cementitious material per cubic meter.

In Section 73-1.06 replace the 15th paragraph with:

Where hot mix asphalt or portland cement concrete pavements are to be placed around or
adjacent to manholes, pipe inlets or other miscellaneous structures in sidewalk, gutter depression,
island paving, curb ramps or driveway areas, the structures shall not be constructed to final grade
until after the pavements have been constructed for a reasonable distance on each side of the

structures.
AAAAAAAAAAAAAAAAAANAAAAAANANAAAANAAAAAAAANAAAN

SECTION 74 PUMPING PLANT EQUIPMENT
(Issued 07-01-08)

In Section 74-1.02 delete the 2nd paragraph.

AAAAAAAANAAANANAAANNAAANAAAAAAANANANNNANANNANANANAN

SECTION 75 MISCELLANEOUS METAL
(Issued 01-18-08)
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In Section 75-1.02 in the 10th paragraph, replace the table with:

Material

Specification

Steel bars, plates and
shapes

ASTM Designation: A 36/A 36M or A 575,
A 576 (AISI or M Grades 1016 through 1030)

Steel fastener components for general applications:

Bolts and studs

ASTM Designation: A 307

Headed anchor bolts

ASTM Designation: A 307, Grade B, including
S1 supplementary requirements

Nonheaded anchor
bolts

ASTM Designation: A 307, Grade C, including
S1 supplementary requirements and S1.6 of
AASHTO Designation: M 314 supplementary
requirements

or AASHTO Designation: M 314, Grade 36 or
55, including S1 supplementary requirements

High-strength  bolts
and studs, threaded
rods, and nonheaded

ASTM Designation: A 449, Type 1

anchor bolts

Nuts ASTM Designation: A 563, including
Appendix X1*

Washers ASTM Designation: F 844

Components of high-strength steel fastener assemblies for use in structural

steel joints:
Bolts ASTM Designation: A 325, Type 1
Tension control bolts | ASTM Designation: F 1852, Type 1
Nuts ASTM Designation: A 563, including

Appendix X1*

Hardened washers

ASTM Designation: F 436, Type 1, Circular,
including S1 supplementary requirements

Direct tension

indicators

ASTM Designation: F 959, Type 325,
zinc-coated

Stainless steel fasteners (Alloys 304 & 316) for general applications:

Bolts, screws, studs,

ASTM Designation: F 593 or F 738M

threaded rods, and

nonheaded  anchor

bolts

Nuts ASTM Designation: F 594 or F 836M
Washers ASTM Designation: A 240/A 240M and

ANSI B 18.22M

Carbon-steel castings

ASTM Designation: A 27/A 27M, Grade 65-35
[450-240], Class 1

Malleable iron castings

ASTM Designation: A 47, Grade 32510 or
A 47M, Grade 22010

Gray iron castings

ASTM Designation: A 48, Class 30B

Ductile iron castings

ASTM Designation: A 536, Grade 65-45-12

Cast iron pipe

Commercial quality

Steel pipe Commercial quality, welded or extruded
Other parts for general Commmercial quality
Applications

* Zinc-coated nuts that will be tightened beyond snug or wrench tight shall
be furnished with a dyed dry lubricant conforming to Supplementary
Requirement S2 in ASTM Designation: A 563.
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In Section 75-1.03 replace the 2nd paragraph with:

Miscellaneous bridge metal shall consist of the following, except as further provided in
Section 51-1.19, "Utility Facilities," and in the special provisions:

A. Bearing assemblies, equalizing bolts and expansion joint armor in concrete structures.

B. Expansion joint armor in steel structures.

C. Manhole frames and covers, frames and grates, ladder rungs, guard posts and access door
assemblies.

D. Deck drains, area drains, retaining wall drains, and drainage piping, except drainage
items identified as "Bridge Deck Drainage System" in the special provisions.

In Section 75-1.03 replace the 7th paragraph with:

Sheet steel for access doors shall be galvanized sheet conforming to the requirements in
ASTM Designation: A 653/A 653M, Coating Designation Z600 {G210}.

In Section 75-1.03 replace the 13th paragraph with:

Concrete anchorage devices shall be mechanical expansion or resin capsule types installed in
drilled holes or cast-in-place insert types. The anchorage devices shall be selected from the
Department's Pre-Qualified Products List at:

http://www.dot.ca.gov/hg/esc/approved products_list

The anchorage devices shall be a complete system, including threaded studs, hex nuts, and
cut washers. Thread dimensions for externally threaded concrete anchorage devices prior to zinc
coating, shall conform to the requirements in ANSI Standard: B1.1 having Class 2A tolerances
or ANSI Standard: B1.13M having Grade 6g tolerances. Thread dimensions for internally
threaded concrete anchorage devices shall conform to the requirements in ASTM A 563.

In Section 75-1.03 replace the 18th paragraph with:

Mechanical expansion anchors shall, when installed in accordance with the manufacturer's
instructions and these specifications and tested in conformance with the requirements in
California Test 681, withstand the application of a sustained tension test load of at least the
following values for at least 48 hours with a movement not greater than 0.90 mm:

Stud Diameter Sustained

Tension Test
Load

(millimeters) | (kilonewtons)
x18.01-21.00 22.2
15.01-18.00 18.2
12.01-15.00 14.2
9.01-12.00 9.34
6.00-9.00 4.23

* Maximum stud diameter permitted for
mechanical expansion anchors.

Resin capsule anchors shall, when installed in accordance with the manufacturer's
instructions and these specifications and tested in conformance with the requirements in
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California Test 681, withstand the application of a sustained tension test load of at least the
following values for at least 48 hours with a movement not greater than 0.25 mm:

Stud Diameter Sustained

Tension Test
Load

(millimeters) | (kilonewtons)
29.01-33.00 137.9
23.01-29.00 79.6
21.01-23.00 64.1
18.01-21.00 222
15.01-18.00 18.2
12.01-15.00 14.2
9.01-12.00 9.34
6.00-9.00 423

At least 25 days before use, the Contractor shall submit one sample of each resin capsule
anchor per lot to the Transportation Laboratory for testing. A lot of resin capsule anchors is 100
units, or fraction thereof, of the same brand and product name.

In Section 75-1.03 in the 19th paragraph, replace the table with:

Ultimate
Stud Diameter Tensile Load
(millimeters) (kilonewtons)
30.01-33.00 112.1
27.01-30.00 88.1
23.01-27.00 71.2
20.01-23.00 51.6
16.01-20.00 32.0
14.01-16.00 294
12.00-14.00 18.7

In Section 75-1.03, replace the 20th paragraph with:

The Pre-Qualified Products List for concrete anchorage devices has been developed from
data previously furnished by suppliers or manufacturers for each type and size. Approval of
additional anchorage device types and sizes is contingent upon the Contractor submitting to the
Engineer one sample of each type of concrete anchorage device, manufacturer's installation
instructions, and certified results of tests, either by a private testing laboratory or the
manufacturer, indicating compliance with the above requirements.
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In Section 75-1.03 in the 22nd paragraph, replace the table with:

Installation Torque Values, (newton meters)

Shell Type | Integral Stud Type Resin Capsule
Mechanical Mechanical Anchors
Stud Diameter | Expansion Expansion and
(millimeters) Anchors Anchors Cast-in-Place Inserts
29.01-33.00 — — 540
23.01-29.00 — — 315
21.01-23.00 — — 235
18.01-21.00 110 235 200
15.01-18.00 45 120 100
12.01-15.00 30 65 40
9.01-12.00 15 35 24
6.00-9.00 5 10 —

In Section 75-1.03, replace the 24th paragraph with:

Sealing compound, for caulking and adhesive sealing, shall be a polysulfide or polyurethane
material conforming to the requirements in ASTM Designation: C 920, Type S, Grade NS, Class
25, Use O.

In Section 75-1.035 replace the 3rd paragraph with:

Cables shall be 19 mm preformed, 6 x 19, wire strand core or independent wire rope core
(IWRC), galvanized in conformance with the requirements in Federal Specification RR-W-410,
right regular lay, manufactured of improved plow steel with a minimum breaking strength of 200
kN. Two certified copies of mill test reports of each manufactured length of cable used shall be
furnished to the Engineer.

In Section 75-1.035 replace the 12th paragraph with:

Concrete for filling cable drum units shall conform to the provisions in Section 90-10,
"Minor Concrete," or at the option of the Contractor, may be a mix with 9.5 mm maximum size
aggregate and not less than 400 kilograms of cementitious material per cubic meter.

In Section 75-1.05 replace the 2nd paragraph with:

At the option of the Contractor, material thinner than 3.2 mm shall be galvanized either
before fabrication in conformance with the requirements of ASTM Designation: A 653/A 653M,
Coating Designation Z600, or after fabrication in conformance with the requirements of ASTM
Designation: A 123, except that the weight of zinc coating shall average not less than 365 g per
square meter of actual surface area with no individual specimen having a coating weight of less
than 305 g per square meter.

AAAAAAAAAAAAAAANAAAANANAAANAANAAAANANANNAAN

SECTION 80 FENCES
(Issued 01-05-07)

08-455901 [100%] 211



In Section 80-3.01B(2) replace the 2nd paragraph with:
Posts and braces to be treated shall be pressure treated in conformance with the provisions in
Section 58, "Preservative Treatment of Lumber, Timber and Piling," and AWPA Use Category
System: UC4A, Commodity Specification A or B.

In Section 80-3.01F replace the 4th paragraph with:

Portland cement concrete for metal post and brace footings and for deadmen shall be minor
concrete conforming to the provisions in Section 90-10, "Minor Concrete." Minor concrete shall
contain not less than 275 kg of cementitious material per cubic meter. '

In Section 80-4.01C replace the 4th paragraph with:

Portland cement concrete for metal post and for deadmen shall be produced from minor
concrete conforming to the provisions in Section 90-10, "Minor Concrete." Minor concrete shall
contain not less than 275 kg of cementitious material per cubic meter.

AAAAAAAAAANAAANAAANAAAANANAAAAAAAAAAANANAAANNANAAAN

SECTION 81 MONUMENTS
(Issued 06-30-06)

In Section 81-1.02 replace the Sth paragraph with:

At the option of the Contractor, the frame and cover for Type B and Type D survey
monuments shall be fabricated from either cast steel or gray cast iron. The covers shall fit into
the frames without rocking.

In Section 81-1.02 replace the 7th paragraph with:

Granular material for Type B and Type D survey monuments shall be gravel, crushed gravel,
crushed rock or any combination thereof. Granular material shall not exceed 37.5 mm in greatest
dimension.

AANAAAAAAANANANAAANAANANANANAAANAANANANANANAANAANANANAN

SECTION 82 MARKERS AND DELINEATORS
(Issued 06-30-06)

In Section 82-1.02B replace the 1st paragraph with:

Steel for metal posts shall conform to the requirements in ASTM Designation: A 36/A 36M.
The posts shall be galvanized in conformance with the requirements in Section 75-1.05,
"Galvanizing."
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In Section 82-1.02D replace the 3rd paragraph with:

The zinc-coated steel sheet shall conform to the requirements in ASTM Designation: A
653/A 653M, Classification: Commercial Steel (CS Types A, B and C). The steel sheets shall
be galvanized in conformance with the requirements in Section 75-1.05, "Galvanizing." The
zinc-coated surface shall be prepared for painting in-a manner designed to produce optimum
paint adherence. The surface preparation shall be accomplished without damaging or removing
the zinc coating. Any evidence of damage or removal of the zinc coating shall be cause for
rejection of the entire lot.

In Section 82-1.02D replace the 11th paragraph with:

When tested in conformance with the requirements in California Test 671, the painted metal
target plates shall, in general, have satisfactory resistance to weathering, humidity, salt spray and
chemicals; the enamel coating shall have satisfactory adherence and impact resistance, a pencil
lead hardness of HB minimum, 60° specular gloss of 80 percent minimum, an excitation purity
of 3 percent maximum as received and after 1000 hours in an artificial weathering device in
conformance with the requirements in ASTM Designation: G 155, Table X3.1, Cycle 1, and a
daylight luminous directional reflectance ("Y" value) of 70 minimum.

In Section 82-1.02F replace the 2nd paragraph with:

Reflectors for flexible target plates on Type K object markers and target plates on Class 2
delineators, and reflectors for Class 1 delineators shall be made from impact resistant
retroreflective sheeting as specified in the special provisions. The color of the retroreflective
sheeting shall conform to the color designated on the plans and the Chromaticity Coordinates
specified in ASTM Designation: D 4956, or the PR color number specified by the Federal
Highway Administration's Color Tolerance Chart.

In Section 82-1.02F replace the 4th paragraph with:

The instrumental method of determining color shall conform to the requirements specified in
ASTM Designation: D 4956. In the event of any dispute concerning the test results of
instrumental testing, the visual test shall prevail.

AAAAAAAAAAAAAAAAANAAANAAANNANAANAAAAANAANANANAANANAN

SECTION 83 RAILINGS AND BARRIERS
(Issued 08-17-07)

In Section 83-1.02 replace the 7th paragraph with:

Mortar shall conform to the provisions in Section 51-1.135, "Mortar," and shall consist of
one part by volume of cementitious material and 3 parts of clean sand.
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In Section 83-1.02B replace the 1st paragraph with:

The rail elements, backup plates, terminal sections, end and return caps, bolts, nuts and other
fittings shall conform to the requirements in AASHTO Designation: M 180, except as modified
in this Section 83-1.02B and as specified in Section 83-1.02. The rail elements, backup plates,
terminal sections, end and return caps shall conform to Class A, Type 1 W-Beam guard railing as
shown in AASHTO Designation: M 180. The edges and center of the rail element shall contact
each post block. Rail element joints shall be lapped not less than 316 mm and bolted. The rail
metal, in addition to conforming to the requirements in AASHTO Designation: M 180, shall
withstand a cold bend, without cracking, of 180 degrees around a mandrel of a diameter equal to
2.5 times the thickness of the plate.

In Section 83-1.02B replace the 9th paragraph with:

The grades and species of wood posts and blocks shall be No. 1 timbers (also known as No. 1
structural) Douglas fir or No. 1 timbers Southern yellow pine. Wood posts and blocks shall be
graded in conformance with the provisions in Section 57-2, "Structural Timber," of the Standard
Specifications, except allowances for shrinkage after mill cutting shall in no case exceed 5
percent of the American Lumber Standards minimum sizes, at the time of installation.

In Section 83-1.02B replace the 11th paragraph with:

After fabrication, wood posts and blocks shall be pressure treated in conformance with
Section 58, "Preservative Treatment of Lumber, Timber and Piling," and AWPA Use Category
System: UC4A, Commodity Specification A.

In Section 83-1.02B rép‘lace the 12th paragraph with:

If copper naphthenate, ammoniacal copper arsenate, chromated copper arsenate, ammoniacal
copper zinc arsenate, ammoniacal copper quat or copper azole is used to treat the wood posts and
blocks, the bolt holes shall be treated as follows:

A. Before the bolts are inserted, bolt holes shall be filled with a grease, recommended by the
manufacturer for corrosion protection, which will not melt or run at a temperature of
65°C.

In Section 83-1.02B replace the 24th paragraph with:

End anchor assemblies and rail tensioning assemblies for metal beam guard railing shall be
constructed as shown on the plans and shall conform to the following provisions:

1. An end anchor assembly (Type SFT) for metal beam guard railing shall consist of an
anchor cable, an anchor plate, a wood post, a steel foundation tube, a steel soil plate and
hardware. ' :

2. An end anchor assembly (Type CA) for metal beam guard railing shall consist of an
anchor cable, an anchor plate, a single anchor rod or double anchor rods, hardware and
one concrete anchor. :

3. A rail tensioning assembly for metal beam guard railing shall consist of an anchor cable,
an anchor plate, and hardware.

4. The anchor plate, metal plates, steel foundation tubes and steel soil plate shall be
fabricated of steel conforming to the requirements in ASTM Designation: A 36/A 36M.

5. The anchor rods shall be fabricated of steel conforming to the requirements in ASTM
Designation: A 36/A 36M, A 441 or A 572, or ASTM Designation: A 576, Grades
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10.

1018, 1019, 1021 or 1026. The eyes shall be hot forged or formed with full penetration
welds. After fabrication, anchor rods with eyes that have been formed with any part of
the eye below 870°C during the forming operation or with eyes that have been closed by
welding shall be thermally stress relieved prior to galvanizing. The completed anchor
rod, after galvanizing, shall develop a strength of 220 kN.

In lieu of built-up fabrication of anchor plates as shown on the plans, anchor plates may
be press-formed from steel plate, with or without welded seams.

All bolts and nuts shall conform to the requirements in ASTM Designation: A 307,
unless otherwise specified in the special provisions or shown on the plans.

Anchor cable shall be 19 mm preformed, 6 x 19, wire strand core or independent wire
rope core (IWRC), galvanized in conformance with the requirements in Federal
Specification RR-W-410, right regular lay, manufactured of improved plow steel with a
minimum breaking strength of 200 kN. Two certified copies of mill test reports of each
manufactured length of cable used shall be furnished to the Engineer. The overall length
of each cable anchor assembly shall be as shown on the plans, but shall be a minimum of-
2 m. - :

Where shown on the plans, cable clips and a cable thimble shall be used to attach cable to
the anchor rod. Thimbles shall be commercial quality, galvanized steel. Cable clips shall
be commercial quality drop forged galvanized steel.

The swaged fitting shall be machined from hot-rolled bars of steel conforming to AISI

- Designation: C 1035, and shall be annealed suitable for cold swaging. The swaged

11.

12.

13.

14.

15.

16.

17.

18.
19.

fitting shall be galvanized before swaging. A lock pin hole to accommodate a 6 mm,
plated, spring steel pin shall be drilled through the head of the swage fitting to retain the
stud in proper position. The manufacturer's identifying mark shall be stamped on the
body of the swage fitting.

The 25 mm nominal diameter stud shall conform to the requirements in ASTM -
Designation: A 449 after galvanizing. Prior to galvanizing, a 10 mm slot for the locking
pin shall be milled in the stud end.

The swaged fittings, stud and nut assembly shall develop the specified breaking strength
of the cable.

The cable assemblies shall be shipped as a complete unit including stud and nut.

Clevises shall be drop forged galvanized steel and shall develop the specified breaking
strength of the cable.

One sample of cable properly fitted with swaged fitting and right hand thread stud at both
ends as specified above, including a clevis when shown on the plans, one meter in total
length, shall be furnished the Engineer for testing.

The portion of the anchor rod to be buried in earth shall be coated with a minimum 0.5
mm thickness of coal tar enamel conforming to AWWA Standard: C203 or a coal tar
epoxy conforming to the requirements in Steel Structures Painting Council Paint
Specification No. 16, Coal-Tar Epoxy-Polymide Black Paint or Corps of Engineers
Specification, Formula C-200a, Coal-Tar Epoxy Paint.

Metal components of the anchor assembly shall be fabricated in conformance with good
shop practice and shall be hot-dip galvanized in conformance with the provisions in
Section 75-1.05, "Galvanizing."

Anchor cables shall be tightened after the concrete anchor has cured for at least 5 days.
Concrete used to construct anchors for end anchor assemblies shall be Class 3 or minor

- concrete conforming to the provisions in Section 90, "Portland Cement Concrete."

20.

Concrete shall be placed against undisturbed material of the excavated holes for end
anchors. The top 300 mm of holes shall be formed, if required by the Engineer.
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21. Reinforcing steel in concrete anchors for end anchor assemblies shall conform to the
provisions in Section 52, "Reinforcement."

In Section 83-1.02D replace the 2nd paragraph with:

Structural shapes, tubing, plates, bars, bolts, nuts, and washers shall be structural steel
conforming to the provisions in Section 55-2, "Materials." Other fittings shall be commercial

quality.

In Section 83-1.02E replace the 2nd paragraph with:

Pipe for posts and braces shall be standard steel pipe or pipe that conforms to the provisions
in Section 80-4.01A, "Posts and Braces."

In Section 83-1.02E, delete the 3rd paragraph

In Section 83-1.02E in the 7th paragraph, replace the 2nd sentence with:

Cable shall be galvanized in conformance with the requirements in Federal Specification RR-
W-410.

In Section 83-1.021I replace the 5th paragraph with:

Where shown on the plans, cables used in the frame shall be 8 mm in diameter, wire rope,
with a minimum breaking strength of 22 kN and shall be galvanized in conformance with the
requirements in Federal Specification RR-W-410.

In Section 83-1.021 replace the 14th paragraph with:

Chain link fabric shall be either 11-gage Type I zinc-coated fabric conforming to the
requirements in AASHTO M 181 or 11-gage Type IV polyvinyl chloride (PVC) coated fabric
conforming to the requirements in Federal Specification RR-F-191/1.

In Section 83-1.03 replace the 2nd paragraph with:

Except for metal beam guard railing within the pay limits of a terminal system end treatment
or transition railing (Type WB), metal beam guard railing will be measured by the meter along
the face of the rail element from end post to end post of the completed railing at each installation.
The point of measurement at each end post will be the center of the bolt attaching the rail
element to the end post.

In Section 83-1.03 replace the 7th and 8th paragraphs with:

The quantities of end anchor assemblies (Type SFT or Type CA) and rail tensioning
assemblies will be measured as units determined from actual count. An end anchor assembly
(Type CA) with 2 cables attached to one concrete anchor will be counted as one terminal anchor
assembly (Type CA) for measurement and payment.

The quantities of return and end caps and the various types of terminal sections for metal
beam guard railing will be determined as units from actual count.
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In Section 83-1.04 replace the 3rd and 4th paragraphs with:

The contract unit prices paid for end anchor assembly (Type SFT), end anchor assembly
(Type CA), and rail tensioning assembly shall include full compensation for furnishing all labor,
materials, tools, equipment, and incidentals, and for doing all work involved in constructing the
end anchor assemblies, complete in place, including drilling anchor plate bolt holes in rail
elements, driving steel foundation tubes, excavating for concrete anchor holes and disposing of
surplus material, as shown on the plans, as specified in these specifications and the special
provisions, and as directed by the Engineer.

The contract unit prices paid for return caps, end caps, and the various types of terminal
sections for metal beam guard railing shall include full compensation for furnishing all labor,
materials, tools, equipment, and incidentals, and for doing all the work involved in installing
terminal sections, return and end caps, complete in place, as shown on the plans, as specified in
these specifications and the special provisions, and as directed by the Engineer.

In Section 83-2.02B replace the 2nd paragraph with:

Rail elements, backup plates, terminal connectors, terminal sections, and return caps shall
conform to Class A, Type 1 thrie beam guard railing as shown in AASHTO Designation: M
180.

In Section 83-2.02B replace the 14th paragraph with:

All metal work shall be fabricated in the shop, and no punching, cutting or welding will be
permitted in the field. Rail elements shall be lapped so that the exposed ends will not face
approaching traffic. Terminal sections and return caps shall be installed in conformance with the
manufacturer's recommendation.

In Section 83-2.02D(2) replace the 1st paragraph with:

Type 50 and 60 series concrete barriers shall be constructed of minor concrete conforming to
the provisions in Section 90-10, "Minor Concrete," except as follows:

a. The maximum size of aggregate used for extruded or slip-formed concrete barriers shall
be at the option of the Contractor, but in no case shall the maximum size be larger than
37.5-mm or smaller than 9.5-mm.

b. If the 9.5 mm maximum size aggregate grading is used to construct extruded or
slip-formed concrete barriers, the cementitious material content of the minor concrete
shall be not less than 400 kilograms per cubic meter.

In Section 83-2.02D(2) replace the 3rd paragraph with:

The concrete paving between the tops of the 2 walls of concrete barrier (Types 50E, 60E,
60GE, and 60SE) and the optional concrete slab at the base between the 2 walls of concrete
barrier (Types 50E, 60E, 60GE, and 60SE) shall be constructed of minor concrete conforming to
the provisions of Section 90-10, "Minor Concrete," except that the minor concrete shall contain
not less than 300 kilograms of cementitious material per cubic meter.
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In Section 83-2.03 replace the 1st and 2nd paragraphs with:

Except for single thrie beam barrier within the pay limits of transition railing (Type STB),
single thrie beam barrier will be measured by the meter from end post to end post along the face
of the rail element of the installed barrier. Single thrie beam barriers constructed on each side of
piers under structures or other obstructions will be measured for payment along each line of the
installed barrier.

Except for double thrie beam barrier within the pay limits of transition railing (Type DTB),
double thrie beam barrier will be measured by the meter from end post to end post along the
center line of the installed barrier.

In Section 83-2.03 replace the S5th and 6th paragraphs with:

The quantity of return caps, terminal connectors and the various types of terminal sections
for single and double thrie beam barriers will be determined as units from actual count.
The quantity of end anchor assemblies will be paid for as units determined from actual count.

In Section 83-2.04 replace the 1st and 2nd paragraphs with:

The various types of thrie beam barrier, measured as specified in Section 83-2.03,
"Measurement," will be paid for at the contract price per meter for single or double thrie beam
barrier, whichever applies, and the contract unit price or prices for end anchor assemblies, return
caps, terminal connectors and the various types of terminal sections.

The above prices and payments shall include full compensation for furnishing all labor,
materials, tools, equipment and incidentals, and for doing all the work involved in constructing
the barrier, complete in place, including drilling holes for wood posts, driving posts, backfilling
the space around posts, excavating and backfilling end anchor assembly holes, connecting thrie
beam barrier to concrete surfaces and disposing of surplus excavated material, and for
furnishing, placing, removing and disposing of the temporary railing for closing the gap between
existing barrier and the barrier being constructed as shown on the plans, and as specified in these
specifications and the special provisions, and as directed by the Engineer.

In Section 83-2.04 replace the 4th paragraph with:

Steel plate barrier attached to concrete barrier at overhead sign foundations, electroliers,
drainage structures, and other locations shown on the plans will be measured and paid for as the
type of concrete barrier attached thereto.

AAAAAAAAAAANANAANAAAAAAANANAANAAANANAANNNANAANAANAAAN

SECTION 84 TRAFFIC STRIPES AND PAVEMENT MARKINGS
(Issued 07-21-06)

In Section 84-2.02 replace the 1st paragraph with:

The thermoplastic material shall conform to State Specification PTH-02SPRAY,
PTH-02HYDRO or PTH-02ALKYD. Glass beads to be applied to the surface of the molten
thermoplastic material shall conform to the requirements of State Specification 8010-004 (Type
1D).
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In Section 84-3.02 replace the 1st paragraph with:

Paint for traffic stripes and pavement markings shall conform to the following State
Specifications:

State
Paint Type Color Specification No.
Waterborne Traffic Line White, Yellow and PTWB-01
Black
Acetone-Based White, Yellow and PT-150VOC(A)
Black
Waterborne Traffic Line Blue, Red and Green Federal Specification
for disabled persons’ No. TT-P-1952D
parking, and other curb
markings

In Section 84-3.02 replace the 4th paragraph with:

The kind of paint to be used (waterborne or acetone-based) shall be determined by the
Contractor based on the time of year the paint is applied and local air pollution control
regulations.

In Section 84-3.05 replace the 1st paragraph with:

Traffic stripes and pavement markings shall be applied only on dry surfaces and only during
periods of favorable weather. Painting shall not be performed when the atmospheric temperature
is below 5°C when using acetone-based paint or below 10°C when using water borne paint;
when freshly painted surfaces may become damaged by rain, fog, or condensation; nor when it
can be anticipated that the atmospheric temperature will drop below the aforementioned 5°C or
10°C temperatures during the drying period.

In Section 84-3.05, delete the 3rd paragraph.

In Section 84-3.05 replace the 10th paragraph with:
Paint to be applied in 2 coats shall be applied approximately as follows:

Square Meter Coverage
Per Liter
Paint Type First Coat Second Coat
Waterborne Paint 6 6
Acetone-Based 10 5
Paint

AAAAAAAAAAAAAAAAAAAAANAANAAAAANANANNANNANAN
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SECTION 85 PAVEMENT MARKERS
(Issued 07-31-07)

In Section 85-1.03 replace the 2nd through 5th paragraphs with:
Sampling
Twenty markers selected at random will constitute a representative sample for each lot of

markers.
The lot size shall not exceed 25 000 markers.

Tolerances

Three test specimens will be randomly selected from the sample for each test and tested in
conformance with these specifications. Should any one of the 3 specimens fail to conform with
- the requirements in these specifications, 6 additional specimens will be tested. The failure of any
one of these 6 specimens shall be cause for rejection of the entire lot or shipment represented by
the sample.

The entire sample of retroreflective pavement markers will be tested for reflectance. The
failure of 10 percent or more of the original sampling shall be cause for rejection.

Replace Section 85-1.04 with:
85-1.04 NON-REFLECTIVE PAVEMENT MARKERS

Non-reflective pavement markers (Types A and AY) shall be, at the option of the Contractor,
either ceramic or plastic conforming to these specifications.

The top surface of the marker shall be convex with a gradual change in curvature. The top,
bottom and sides shall be free of objectionable marks or discoloration that will affect adhesion or
appearance.

The bottom of markers shall have areas of integrally formed protrusions or indentations,
which will increase the effective bonding surface area of adhesive. The bottom surface of the
marker shall not deviate more than 1.5 mm from a flat surface. The areas of protrusion shall
have faces parallel to the bottom of the marker and shall project approximately one mm from the
bottom.

In Section 85-1.04A, delete the 2nd through 4th paragraphs.

In Section 85-1.04A replace the Sth paragraph with:
Testing
Tests shall be performed in conformance with the requirements in California Test 669.
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Test Test Description Requirement
a | Bond strength 4.8 MPa, min.
b | Glaze thickness 180 pm, min.
c Hardness 6 Moh, min.
d Luminance factor, Type A, white markers only, 75, min.

glazed surface
e Yellowness index, Type A, white markers only, 7, max.
glazed surface
f | Color-yellow, Type AY, yellow markers only. Pass
The chromaticity coordinates shall be within a
color box defined in CTM 669
g | Compressive strength 6700 N, min.
h | Water absorption 2.0 %, max.
i Artificial weathering, 500 hours exposure, 20, max.
yellowness index

, Replace Section 85-1.04B with:
85-1.04B Non-Reflective Pavement Markers (Plastic)

Plastic non-reflective pavement markers Types A and AY shall be, at the option of the
Contractor, either polypropylene or acrylonitrile-butadiene-styrene (ABS) plastic type.

Plastic markers shall conform to the testing requirements specified in Section 85-1.04A,
"Non-Reflective Pavement Markers (Ceramic)," except that Tests a, b, ¢, and h shall not apply.
The plastic markers shall not be coated with substances that interfere with the ability of the
adhesive bonding to the marker.

In Section 85-1.05 replace the 6th and 7th paragraphs with:
Testing
Tests shall be performed in conformance with the requirements in California Test 669.
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Test Description Requirement

Bond strength? 3.4 MPa, min.
Compressive strength? 8900 N, min.
Abrasion resistance, marker must meet the Pass

respective specific intensity minimum
requirements after abrasion.

Water Soak Resistance No delamination of the body
or lens system of the marker
nor loss of reflectance

Specific Intensity
Reflectance Clear | Yellow Red
0° Incidence Angle, min. 3.0 1.5 0.75
20° Incidence Angle, min. 1.2 0.60 0.30
After one year field evaluation 0.30 0.15 0.08

a. Faijlure of the marker body or filler material prior to reaching 3.4 MPa
shall constitute a failing bond strength test. '

b. Deformation of the marker of more than 3 mm at a load of less than
8900 N or delamination of the shell and the filler material of more
than 3 mm regardless of the load required to break the marker shall be
cause for rejection of the markers as specified in Section 85-1.03,
"Sampling, Tolerances and Packaging."

Pavement markers to be placed in pavement recesses shall conform to the above
requirements for retroreflective pavement markers except that the minimum compressive
strength requirement shall be 5338 N.

In Section 85-1.05 delete the 8th paragraph.

In Section 85-1.06 replace the 6th paragraph with:

Pavement markers shall not be placed on new hot mix asphalt surfacing or seal coat until the
surfacing or seal coat has been opened to public traffic for a period of not less than 7 days when
hot melt bituminous adhesive is used, and not less than 14 days when epoxy adhesive is used.

In Section 85-1.06 replace the 8th paragraph with:
Epoxy adhesive shall not be used to apply non-reflective plastic pavement markers.

In Section 85-1.06 in the 14th paragraph, replace the 2nd sentence with:

Cleaning shall be done by blast cleaning on all surfaces regardless of age or type, except that
blast cleaning of clean, new hot mix asphalt and clean, new seal coat surfaces will not be
required when hot melt bituminous adhesive is used.

In Section 85-1.06 in the 14th paragraph, replace the 7th sentence with:

Soft rags moistened with mineral spirits conforming to Army Mil-PRF-680A(1) or kerosene
may be used, if necessary, to remove adhesive from exposed faces of pavement markers.

AANAAAAANAANAAAANANANAAANAAAANAAAANAANNANAANANAANANANANANN
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SECTION 86 SIGNALS, LIGHTING AND ELECTRICAL SYSTEMS
(Issued 08-15-08)

In Section 86-1.01 replace the 2nd paragraph with:

The locations of signals, beacons, standards, lighting fixtures, signs, controls, services and
appurtenances shown on the plans are approximate and the exact locations will be approved by
the Engineer in the field. V

In Section 86-1.02 delete the 2nd paragraph.

In Section 86-1.06 replace the 10th paragraph with:

These provisions will not relieve the Contractor in any manner of the Contractor's
responsibilities as provided in-Section 7-1.12, "Indemnification and Insurance," and Section
7-1.16, "Contractor's Responsibility for the Work and Materials."

In Section 86-2.02 in the 1st paragraph, replace the 1st sentence with:

Improvements such as sidewalks, curbs, gutters, portland cement concrete and hot mix
asphalt pavement, underlying material, lawns and plants and any other improvements removed,
broken or damaged by the Contractor's operations, shall be replaced or reconstructed with the
same kind of material as found on the work or with materials of equal quality.

In Section 86-2.03 replace the 1st paragraph with:

Except for concrete for cast-in-drilled-hole concrete pile foundations, portland cement
concrete shall conform to Section 90-10, "Minor Concrete."

In Section 86-2.03 replace the 3rd, 4th, and 5th paragraph with:

Except when located on structures, foundations for posts, standards, and pedestals shall be
placed "in the solid" and monolithic.

After each post, standard, and pedestal is in proper position, mortar shall be placed under the
base plate as shown on the plans. The exposed portions shall be finished to present a neat
appearance. Mortar shall conform to Section 51-1.135, "Mortar," except the mortar shall consist
of one part by volume of cementitious material and 3 parts of clean sand.

Reinforced cast-in-drilled-hole concrete pile foundations shall conform to the provisions in
Section 49, "Piling," with the following exceptions:

A. Material resulting from drilling holes shall be disposed of in conformance with the
provisions in Section 86-2.01, "Excavating and Backfilling,"

B. Concrete for cast-in-drilled-hole concrete piles will not be considered as designated by
compressive strength. ‘

In Section 86-2.03 replace the 7th paragraph with:

Forms shall be true to line and grade. Tops of foundations for posts and standards, except
special foundations, shall be finished to curb or sidewalk grade or as directed by the Engineer.
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Forms shall be rigid and securely braced in place. Conduit ends and anchor bolts shall be placed
in proper position and to proper height, and anchor bolts shall be held in place by means of rigid
top and bottom templates. The bottom template shall be made of steel. The bottom template
shall provide proper spacing and alignment of the anchor bolts near their bottom embedded end.
The bottom template shall be installed before placing footing concrete. Anchor bolts shall not be
installed more than 1:40 from vertical.

In Section 86-2.03, delete the 8th paragraph.

In Section 86-2.03 replace the 12th paragraph with:

Plumbing of the standards shall be accomplished by adjusting the leveling nuts before
placing the mortar or before the foundation is finished to final grade. Shims or other similar
devices shall not be used for plumbing or raking of posts, standards, or pedestals. After final
adjustments of both top nuts and leveling nuts on anchorage assemblies have been made, firm
contact shall exist between all bearing surfaces of the anchor bolt nuts, washers, and the base
plates.

In Section 86-2.04 replace the 1st and 2nd paragraphs with:

Bolts, nuts and washers, and anchor bolts for use in signal and lighting support structures
shall conform to the provisions in Section 55-2, "Materials." Except when bearing-type
connections or slipbases are specified, high-strength bolted connections shall conform to the
provisions in Section 55-3.14, "Bolted Connections." Welding, nondestructive testing (NDT) of
welds, and acceptance and repair criteria for NDT of steel members shall conform to the
requirements of AWS D1.1 and the special provisions.

On each lighting standard except Type 1, one rectangular corrosion resistant metal
identification tag shall be permanently attached above the hand hole, near the base of the
standard, using stainless steel rivets. On each signal pole support, two corrosion resistant metal
identification tags shall be attached, one above the hand hole near the base of the vertical
standard and one on the underside of the signal mast arm near the arm plate. As a minimum, the
‘information on each identification tag shall include the name of the manufacturer, the date of
manufacture, the identification number as shown on the plans, the contract number, and a unique
identification code assigned by the fabricator. This number shall be traceable to a particular
contract and the welds on that component, and shall be readable after the support structure is
coated and installed. The lettering shall be a minimum of 7 mm high. The information may be
either depressed or raised, and shall be legible.

In Section 86-2.04 replace the 4th paragraph with:

Ferrous metal parts of standards, with shaft length of 4.6 m and longer, shall conform to the
details shown on the plans, the provisions in Section 55-2, "Materials," except as otherwise
noted, and the following requirements:

A. Except as otherwise specified, standards shall be fabricated from sheet steel of weldable
grade having a minimum yield strength, after fabrication, of 276 MPa.

B. Certified test reports which verify conformance to the minimum yield strength
requirements shall be submitted to the Engineer. The test reports may be the mill test
reports for the as-received steel or, when the as-received steel has a lower yield strength
than required, the Contractor shall provide supportive test data which provides assurance
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that the Contractor's method of cold forming will consistently increase the tensile
properties of the steel to meet the specified minimum yield strength. The supportive test
data shall include tensile properties of the steel after cold forming for specific heats and
thicknesses.

C. When a single-ply 8-mm thick pole is specified, a 2-ply pole with equivalent section
modulus may be substituted.

D. Standards may be fabricated of full-length sheets or shorter sections. Each section shall
be fabricated from not more than 2 pieces of sheet steel. Where 2 pieces are used, the
longitudinal welded seams shall be directly opposite one another. When the sections are
butt-welded together, the longitudinal welded seams on adjacent sections shall be placed
to form continuous straight seams from base to top of standard.

E. Butt-welded circumferential joints of tubular sections requiring CJP groove welds shall
be made using a metal sleeve backing ring inside each joint. The sleeve shall be 3-mm
nominal thickness, or thicker, and manufactured from steel having the same chemical
composition as the steel in the tubular sections to be joined. When the sections to be
joined have different specified minimum yield strengths, the steel in the sleeve shall have
the same chemical composition as the tubular section having the higher minimum yield
strength. The width of the metal sleeve shall be consistent with the type of NDT chosen
and shall be a minimum width of 25 mm. The sleeve shall be centered at the joint and be
in contact with the tubular section at the point of the weld at time of fit-up.

Welds shall be continuous.

The weld metal at the transverse joint shall extend to the sleeve, making the sleeve an

integral part of the joint.

H. During fabrication, longitudinal seams on vertical tubular members of cantilevered
support structures shall be centered on and along the side of the pole that the pole plate is
located. Longitudinal seams on horizontal tubular members, including signal and
luminaire arms, shall be within +/-45 degrees of the bottom of the arm.

I. The longitudinal seam welds in steel tubular sections may be made by the electric
resistance welding process.

J. Longitudinal seam welds shall have 60 percent minimum penetration, except that within
150 mm of circumferential welds, longitudinal seam welds shall be CJP groove welds. In
addition, longitudinal seam welds on lighting support structures having telescopic pole
segment splices shall be CJP groove welds on the female end for a length on each end
equal to the designated slip fit splice length plus 150 mm.

K. Exposed circumferential welds, except fillet and fatigue-resistant welds, shall be ground
flush (-0, +2 mm) with the base metal prior to galvanizing or painting.

L. Circumferential welds and base plate-to-pole welds may be repaired only one time
without written permission from the Engineer.

M. Exposed edges of the plates that make up the base assembly shall be finished smooth and
exposed comers of the plates shall be broken unless otherwise shown on the plans.
Shafts shall be provided with slip-fitter shaft caps.

N. Flatness of surfaces of 1) base plates that are to come in contact with concrete, grout, or
washers and leveling nuts; 2) plates in high-strength bolted connections; 3) plates in
joints where cap screws are used to secure luminaire and signal arms; and 4) plates used
for breakaway slip base assemblies shall conform to the requirements in ASTM Aé6.

O. Standards shall be straight, with a permissive variation not to exceed 25 mm measured at
the midpoint of a 9-m or 11-m standard and not to exceed 20 mm measured at the
midpoint of a 5-m through 6-m standard. Variation shall not exceed 25 mm at a point 4.5
m above the base plate for Type 35 and Type 36 standards.

Q
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. Zinc-coated nuts used on fastener assemblies having a specified preload (obtained by
specifying a prescribed tension, torque value, or degree of turn) shall be provided with a
colored lubricant that is clean and dry to the touch. The color of the lubricant shall be in
contrast to the zinc coating on the nut so that the presence of the lubricant is visually
obvious. In addition, either the lubricant shall be insoluble in water, or fastener
components shall be shipped to the job site in a sealed container.

. No holes shall be made in structural members unless the holes are shown on the plans or
are approved in writing by the Engineer.

. Standards with an outside diameter of 300 mm or less shall be round. Standards with an
outside diameter greater than 300 mm shall be round or multisided. Multisided standards
shall have a minimum of 12 sides which shall be convex and shall have a minimum bend
radius of 100 mm.

. Mast arms for standards shall be fabricated from material as specified for standards, and
shall conform to the dimensions shown on the plans.

. The cast steel option for slip bases shall be fabricated from material conforming to the
requirements in ASTM Designation: A 27/A 27M, Grade 70-40. Other comparable
material may be used if written permission is given by the Engineer. The casting
tolerances shall be in conformance with the Steel Founder's Society of America
recommendations (green sand molding).

. One casting from each lot of 50 castings or less shall be subject to radiographic
inspection, in conformance with the requirements in ASTM Designation: E 94. The
castings shall comply with the acceptance criteria severity level 3 or better for the types
and categories of discontinuities in conformance with the requirements in ASTM
Designations: E 186 and E 446. If the one casting fails to pass the inspection, 2
additional castings shall be radiographed. Both of these castings shall pass the
inspection, or the entire lot of 50 will be rejected. ,

. Material certifications, consisting of physical and chemical properties, and radiographic
films of the castings shall be filed at the manufacturer's office. These certifications and
films shall be available for inspection upon request.

. High-strength bolts, nuts, and flat washers used to connect slip base plates shall conform
to the requirements in ASTM Designation: A 325 or A 325M and shall be galvanized in
conformance with the provisions in Section 75-1.05, "Galvanizing."

. Plate washers shall be fabricated by saw cutting and drilling steel plate conforming to the
requirements in AISI Designation: 1018, and be galvanized in conformance with the
provisions in Section 75-1.05, "Galvanizing." Prior to galvanizing, burrs and sharp edges
shall be removed and holes shall be chamfered sufficiently on each side to allow the bolt
head to make full contact with the washer without tension on the bolt.

. High-strength cap screws shown on the plans for attaching arms to standards shall
conform to the requirements in ASTM Designation: A 325, A 325M, or A 449, and shall
comply with the mechanical requirements in ASTM Designation: A 325 or A 325M after
galvanizing. The cap screws shall be galvanized in conformance with the provisions in
Section 75-1.05, "Galvanizing." The threads of the cap screws shall be coated with a
colored lubricant that is clean and dry to the touch. The color of the lubricant shall be in
contrast to the color of the zinc coating on the cap screw so that presence of the lubricant
is visually obvious. In addition, either the lubricant shall be insoluble in water, or fastener
components shall be shipped to the job site in a sealed container.

. Unless otherwise specified, bolted connections attaching signal or luminaire arms to
poles shall be considered slip critical. Galvanized faying surfaces on plates on luminaire
and signal arms and matching plate surfaces on poles shall be roughened by hand using a

08-455901 [100%)] 226



wire brush prior to assembly and shall conform to the requirements for Class C surface
conditions for slip-critical connections in "Specification for Structural Joints Using
ASTM A 325 or A 490 Bolts," a specification approved by the Research Council on
Structural Connections (RCSC) of the Engineering Foundation. For faying surfaces
required to be painted, the paint shall be an approved type, brand, and thickness that has
been tested and approved according to the RCSC Specification as a Class B coating.

AA _Samples of fastener components will be randomly taken from each production lot by the
Engineer and submitted, along with test reports required by appropriate ASTM fastener
specifications, for QA testing and evaluation. Sample sizes for each fastener component
shall be as determined by the Engineer.

In Section 86-2.04 replace the 7th paragraph with:

To avoid interference of arm plate-to-tube welds with cap screw heads, and to ensure cap
screw heads can be turned using conventional installation tools, fabricators shall make necessary
adjustments to details prior to fabrication and properly locate the position of arm tubes on arm
plates during fabrication.

In Section 86-2.05C in the 18th paragraph, replace the 4th and 5th subparagraphs with:

The conduit shall be placed in the bottom of the trench, and the trench shall be backfilled
with minor concrete conforming to the provisions in Section 90-10, "Minor Concrete." Minor
concrete shall contain not less than 350 kilograms of cementitious material per cubic meter.
Concrete backfill shall be placed to the pavement surface except, when the trench is in hot mix
asphalt pavement and additional pavement is not being placed, the top 30 mm of the trench shall
be backfilled with hot mix asphalt produced from commercial quality paving asphalt and
aggregates.

Prior to spreading hot mix asphalt, tack coat shall be applied in conformance with the
provisions in Section 39, "Hot Mix Asphalt." Spreading and compacting of hot mix asphalt shall
be performed by any method which will produce a hot mix asphalt surfacing of uniform
smoothness, texture and density.

In Section 86-2.05C in the 23rd paragraph, replace the 3rd subparagraph with:

Precast concrete conduit cradles shall conform to the dimensions shown on the plans and
shall be constructed of minor concrete and commercial quality welded wire fabric. Minor
concrete shall conform to the provisions in Section 90-10, "Minor Concrete," and shall contain
not less than 350 kilograms of cementitious material per cubic meter. The cradles shall be moist
cured for not less than 3 days.

In Section 86-2.05C in the 23rd paragraph, replace the 7th subparagraph with:

The space around conduits through bridge abutment walls shall be filled with mortar
conforming to the provisions in Section 51-1.135, "Mortar," except that the proportion of
cementitious material to sand shall be 1:3.

In Section 86-2.07 replace the 5th paragraph with:

Concrete placed around and under traffic pull boxes as shown on the plans shall be minor
concrete conforming to the provisions in Section 90-10, "Minor Concrete."

08-455901 [100%)] 227



In Section 86-2.08A in the 1st paragraph in the table, after the heading replace the 4th row

with:
Traffic Signal Ungrounded Circuit Conductor | Blk None |CON-1| 6
Controller Cabinet | Grounded Circuit Conductor Wht None [CON-2| 6

In Section 86-2.08B replace the 2nd paragraph with:

At any point, the minimum insulation thickness of any Type USE, RHH, or RHW insulation
shall be 1.0 mm for conductor sizes No. 14 to No. 10, inclusive; and 1.3 mm for No. 8 to No. 2,
inclusive.

At any point, the minimum insulation thickness of any Type THW or TW wires shall be 0.7
mm for conductor sizes No. 14 to No. 10, inclusive; 1.0 mm for No. 8; and 1.4 mm for No. 6 to
No. 2, inclusive.

In Section 86-2.12 replace the 6 and 7th paragraphs with:

After fabrication, wood poles shall be pressure treated in conformance with the provisions in
Section 58, "Preservative Treatment of Lumber, Timber and Piling," and AWPA Use Category
System: UC4B, Commodity Specification D.

Wood poles, when specified in the special provisions to be painted, shall be treated with
waterborne wood preservatives.

In Section 86-2.15 replace the 1st paragraph with:

Galvanizing shall be in conformance with the provisions in Section 75-1.05, "Galvanizing,"
except that cabinets may be constructed of material galvanized prior to fabrication in
conformance with the requirements in ASTM Designation: A 653/653M, Coating Designation G
90, in which case all cut or damaged edges shall be painted with at least 2 applications of
approved unthinned zinc-rich primer (organic vehicle type) conforming to the provisions in
Section 91, "Paint." Aerosol cans shall not be used. Other types of protective coating must be
approved by the Engineer prior to installation.

In Section 86-2.16, in the 13th paragraph, replace item B with:

B. Salt Spray Resistance - The undercutting of the film of the coating system shall not
exceed 3 mm average, from lines scored diagonally and deep enough to expose the base
metal, after 336 hours exposure in a salt spray cabinet in conformance with the
requirements in ASTM Designation: B 117.

In Section 86-4.01 replace the 1st paragraph with:

Each vehicle signal face shall be of the adjustable type conforming to the requirements in
Institute of Transportation Engineers (ITE) Publication: ST-017B, "Vehicle Traffic Control
Signal Heads."
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In Section 86-4.01A in the 1st paragraph, replace the 1st and 3rd subparagraphs with:

Lenses, reflectors, reflector assemblies, lamp receptacles, lamps, wiring and light
distribution shall conform to the requirements in ITE Publication: ST-017B.

All reflectors shall conform to the requirements in ITE Publication: ST-017B except that
reflectors shall be made of silvered glass or of specular aluminum with an anodic
coating. Reflector ring holder shall be made of cast aluminum.

In Section 86-4.01B replace the 1st paragraph with:
Each signal section housing shall be either die-cast or permanent mold-cast aluminum

conforming to ITE Publication: ST-017B or, when specified in the special provisions, shall be
structural plastic.

In Section 86-4.01C replace the 1st paragraph with:

Lamp receptacles and wiring shall conform to ITE Publication: ST-017B. The metal portion
of the medium base lamp socket shall be brass, copper or phosphor bronze.

In Section 86-4.01D replace the 1st paragraph with:

Each signal section shall be provided with a removable visor conforming to the requirements
in ITE Publication: ST-017B. Visors are classified, on the basis of lens enclosure, as full circle,
tunnel (bottom open), or cap (bottom and lower sides open). Unless otherwise specified, visors
shall be the tunnel type.

In Section 86-4.02A replace the 1st paragraph with:

Light emitting diode signal modules shall be designed as retrofit replacements for optical
units of standard traffic signal sections and shall not require special tools for installation. Light
emitting diode signal modules shall fit into existing traffic signal section housings built in
conformance with the requirements in the Institute of Transportation Engineers (ITE) publication
ST-017B, "Vehicle Traffic Control Signal Heads (VTCSH)" without modification to the
housing.

In Section 86-4.02A replace the 7th paragraph with:

Light emitting diode signal modules shall be protected against dust and moisture intrusion in
conformance with the requirements in NEMA Standard 250 for Type 4 enclosures to protect the
internal components.

In Section 86-4.02B replace the 1st paragraph with:

The minimum initial luminous intensity values for light emitting diode signal modules shall
conform to the requirements in Section 11.04 of the Institute of Transportation Engineers (ITE)
publication ST-017B, "Vehicle Traffic Control Signal Heads (VTCSH)" at 25°C.
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In Section 86-4.02C replace the 3rd paragraph with:

The light emitting diode signal module on-board circuitry shall include voltage surge
protection to withstand high-repetition noise transients as specified in Section 2.1.6 of NEMA
Standard TS2.

In Section 86-4.02D(1), in the 4th paragraph, replace the 7th subparagraph with:

Moisture resistance testing shall be performed on light emitting diode signal modules in
conformance with the requirements in NEMA Standard 250 for Type 4 enclosures
Evidence of internal moisture after testing shall be cause for rejection.

In Section 86-4.05 replace the 2nd paragraph with:

Each programmed visibility signal section shall provide a nominal 300-mm diameter circular
or arrow indication. Color and arrow configuration shall conform to the requirements in ITE
Publication: ST-017B.

In Section 86-4.06 replace the 1st paragraph with:

Message symbols for pedestrian signal faces shall be white WALKING PERSON and
Portland orange UPRAISED HAND conforming to the requirements in the Institute of
Transportation Engineers Standards: "Pedestrian Traffic Control Signal Indications" and
"California MUTCD." The height of each symbol shall be not less than 250 mm and the width
of each symbol shall be not less than 165 mm.

In Section 86-4.06(A) in the 1st paragraph, replace the 3rd subparagraph with:

Each reflector assembly shall consist of a double reflector or 2 single reflectors. Each
reflector shall be made of either aluminum or plastic. Reflectors shall conform to the
requirements in Institute of Transportation Engineers Publication: ST-017B,
"Vehicle Traffic Control Signal Heads." Plastic reflectors shall consist of molded or
vacuum-formed plastic with a vacuum-deposited aluminum reflecting surface. The
plastic material shall not distort when the reflector is used with the lamp of the
wattage normally furnished with the signal. In addition, the UL nonmechanical '
loading temperature of the material shall exceed, by at least 10°C, the maximum
temperature in the signal section with the lamp "ON" and measured in an ambient air
temperature of 25°C in conformance with the requirements in UL Publication UL
746B. Each completed reflector shall, when operated with the appropriate lamp and
lens, provide the message brightness specified.

In Section 86-4.07 replace the 10th paragraph with:

The luminance of the "UPRAISED HAND" symbol shall be 3750 cd/m* minimum. The
color of "UPRAISED HAND" shall be Portland orange conforming to the requirements of the
Institute of Transportation Engineers Standards: "Pedestrian Traffic Control Signal Indications”
and "California MUTCD." The height of each symbol shall be not less than 250 mm and the
width of each symbol shall be not less than 165 mm.
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In Section 86-4.07C replace the 2nd paragraph with:

On-board circuitry of the light emitting diode pedestrian signal modules shall include voltage
surge protection to withstand high-repetition noise transients as stated in Section 2.1.6 of NEMA
Standard TS2.

In Section 86-4.07D(1) replace the 2nd paragraph with:

A quantity of 2 units for each design shall be submitted for Design Qualification Testing.
Test units shall be submitted to the Transportation Laboratory, after manufacturer's testing is
complete.

In Section 86-4.07D(1) in the 4th paragraph, replace the Sth and 7th subparagraphs with:

Mechanical vibration testing shall be in conformance with the requirements in Military
Specification MIL-STD-883, Test Method 2007, using three 4-minute cycles along
each x, y and z axis, at a force of 2.5 Gs, with a frequency sweep from 2 Hz to 120
Hz. The loosening of the lens or of internal components, or other physical damage
shall be cause for rejection.

Moisture resistance testing shall be performed on modules mounted in a standard
pedestrian signal housing in conformance to the requirements in NEMA Standard 250
for Type 4 enclosures. Evidence of internal moisture after testing shall be cause for
rejection.

In Section 86-5.07A(5) in Section "Elastomeric Sealant" in the 1st paragraph, replace the
2nd sentence with:

Sealant shall be suitable for use in both hot mix asphalt and portland cement concrete.

In Section 86-5.07A(5) in Section ''Asphatic Emulsion Sealant" in the 1st paragraph,
replace the 1st sentence with:

Asphaltic emulsion sealant shall conform to the requirements in State Specification
8040-41A-15 and shall be used only for filling slots in hot mix asphalt pavement.

In Section 86-5.07A(5) in Section ""Hot-Melt Rubberized Asphalt Sealant" in the 1st
paragraph, replace the 3rd sentence with:

Sealant shall be suitable for use in both hot mix asphalt and portland cement concrete.

In Section 86-5.07A(5) in Section '"Hot-Melt Rubberized Asphalt Sealant" in the 2nd
paragraph in the table, after the heading replace rows 1 through 3 with:

Cone Penetration, 25°C, 150 g, 5 s D 5329, Sec. 6 3.5 mm, max.
Flow, 60°C D 5329, Sec. 8 5 mm, max.
Resilience, 25°C D 5329, Sec. 12 25%, min.
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In Section 86-5.07A(5) in Section "Hot-Melt Rubberized Asphalt Sealant", replace the 10th
paragraph with:

If hot mix asphalt surfacing is to be placed, the loop conductors shall be installed prior to
placing the uppermost layer of hot mix asphalt. The conductors shall be installed, as shown on
the plans, in the compacted layer of hot mix asphalt immediately below the uppermost layer.
Installation details shall be as shown on the plans, except the sealant shall fill the slot flush to the
surface.

In Section 86-5.01D replace the 1st paragraph with:

When a foundation for a pressure-sensitive vehicle detector is to be removed, the hole left by
removing the detector frame and foundation shall be filled with minor concrete, except the
roadway surface shall be reconstructed with material to match existing surfacing. Minor
concrete shall conform to the provisions in Section 90-10, "Minor Concrete," except that the
concrete shall contain not less than 250 kilograms of cementitious material per cubic meter for
hot mix asphalt surfaced roadways and not less than 350 kilograms of cementitious material per
cubic meter for portland cement concrete surfaced roadways.

In Section 86-6.065 in Section "Mounting Assemblies'', replace the 3rd paragraph with:

At least 4.9 m of clearance shall be provided between the bottom of the fixture and the
roadway.

In Section 86-8.01 replace the 1st paragrﬁph with:

The contract lump sum price or prices paid for signal, ramp metering, flashing beacon,
lighting, sign illumination, traffic monitoring station, highway advisory radio systems, closed
circuit television systems, or combinations thereof; for modifying or removing those systems; for
temporary systems; or the lump sum or unit prices paid for various units of those systems; or the
lump sum or per meter price paid for conduit of the various sizes, types and installation methods
listed in the Engineer's Estimate shall include full compensation for furnishing all labor,
materials, tools, equipment and incidentals, and for doing all the work involved in furnishing and
installing, modifying, or removing the systems, combinations or units thereof, as shown on the
plans, as specified in these specifications and the special provisions, and as directed by the
Engineer, including any necessary pull boxes (except when the type required is shown as a
separate contract item); excavation and backfill; concrete foundations (except when shown as a
separate contract item); pedestrian barricades; furnishing and installing illuminated street name
signs; installing sign panels on pedestrian barricades, on flashing beacon standards, and on traffic
signal mast arms; restoring sidewalk, pavement and appurtenances damaged or destroyed during
construction; salvaging existing materials; and making all required tests.

In Section 86-8.01, between the 1st and 2nd paragraph add:

If a portion or all of the poles for signal, lighting and electrical systems pursuant to Standard
Specification Section 86, "Signals, Lighting and Electrical Systems," is fabricated more than 480
air line kilometers from both-Sacramento and Los Angeles, additional shop inspection expenses
will be sustained by the State. Whereas it is and will be impracticable and extremely difficult to
ascertain and determine the actual increase in such expenses, it is agreed that payment to the
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Contractor for furnishing such items from each fabrication site located more than 480 air line
kilometers from both Sacramento and Los Angeles will be reduced $5000; in addition, in the
case where a fabrication site is located more than 4800 air line kilometers from both Sacramento
and Los Angeles, payment will be reduced an additional $3000 per each fabrication site ($8000
total per site).

AAAAAAAAAAAAAAAAAAAAANAAAAAAAAANAAANNANAAA

SECTION 88 ENGINEERING FABRIC
(Issued 01-15-02)

Replace Section 88-1.02 with:
88-1.02 Pavement Reinforcing Fabric -

Pavement reinforcing fabric shall be 100 percent polypropylene staple ﬁber fabric material,
needle-punched, thermally bonded on one side, and conform to the following:

Specification Requirement
Weight, grams per square meter
ASTM Designation: D 5261 140
Grab tensile strength
(25-mm grip), kilonewtons, min. in each direction

ASTM Desigpation: D 4632 0.45
Elongation at break, percent min.

ASTM Designation: D 4632 50
Asphalt retention by fabric, grams per square meter. (Residual Minimum)

ASTM Designation: D 6140 900
Note: Weight, grab, elongation and asphalt retention are based on Minimum Average
Roll Value (MARYV)

AAAAAAAAAAAAAAAAAAAANAAANAANNAAAAANANANANANA

SECTION 90 PORTLAND CEMENT CONCRETE
(Issued 03-16-07)

Replace Section 90 with:

SECTION 90 PORTLAND CEMENT CONCRETE
90-1 GENERAL
90-1.01 DESCRIPTION

Portland cement concrete shall be composed of cementitious material, fine aggregate, coarse
aggregate, admixtures if used, and water, proportioned and mixed as specified in these

specifications.
The Contractor shall determine the mix proportions for concrete in conformance with these

specifications.

08-455901 [100%] - 233



Class 1 concrete shall contain not less than 400 kg of cementitious material per cubic meter.

Class 2 concrete shall contain not less than 350 kg of cementitious material per cubic meter.

Class 3 concrete shall contain not less than 300 kg of cementitious material per cubic meter.

Class 4 concrete shall contain not less than 250 kg of cementitious material per cubic meter.

Minor concrete shall contain not less than 325 kg of cementitious material per cubic meter
unless otherwise specified in these specifications or the special provisions.

Unless otherwise designated on the plans or specified in these specifications or the special
provisions, the amount of cementitious material used per cubic meter of concrete in structures or
portions of structures shall conform to the following:

Use Cementitious Material Content
(kg/m’)

Concrete designated by compressive strength:

Deck slabs and slab spans of bridges 400 min., 475 max.

Roof sections of exposed top box culverts 400 min., 475 max.

Other portions of structures . 350 min., 475 max.
Concrete not designated by compressive strength:

Deck slabs and slab spans of bridges 400 min.

Roof sections of exposed top box culverts 400 min.

Prestressed members 400 min.

Seal courses 400 min.

Other portions of structures 350 min.
Concrete for precast members 350 min., 550 max.

Whenever the 28-day compressive strength shown on the plans is greater than 25 MPa, the
concrete shall be designated by compressive strength. If the plans show a 28-day compressive
strength that is 28 MPa or greater, an additional 14 days will be allowed to obtain the specified
strength. The 28-day compressive strengths shown on the plans that are 25 MPa or less are
shown for design information only and are not a requirement for acceptance of the concrete.

Concrete designated by compressive strength shall be proportioned such that the concrete
will attain the strength shown on the plans or specified in the special provisions. '

Before using concrete for which the mix proportions have been determined by the
Contractor, or in advance of revising those mix proportions, the Contractor shall submit in
writing to the Engineer a copy of the mix design.

Compliance with cementitious material content requirements will be verified in conformance
with procedures described in California Test 518 for cement content. For testing purposes,
supplementary cementitious material shall be considered to be cement. Batch proportions shall
be adjusted as necessary to produce concrete having the specified cementitious material content.

If any concrete has a cementitious material, portland cement, or supplementary cementitious
material content that is less than the minimum required, the concrete shall be removed.
However, if the Engineer determines that the concrete is structurally adequate, the concrete may
remain in place and the Contractor shall pay to the State $0.55 for each kilogram of cementitious
material, portland cement, or supplementary cementitious material that is less than the minimum
required. The Department may deduct the amount from any moneys due, or that may become
due, the Contractor under the contract. The deductions will not be made unless the difference
between the contents required and those actually provided exceeds the batching tolerances
permitted by Section 90-5, "Proportioning." No deductions will be made based on the results of
California Test 518.

The requirements of the preceding paragraph shall not apply to minor concrete or
commercial quality concrete.
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90-2 MATERIALS
90-2.01 CEMENTITIOUS MATERIALS

Unless otherwise specified, cementitious material shall be either a combination of Type II or
Type V portland cement and a supplementary cementitious material, or a blended cement.

Cementitious materials used in cast-in-place concrete for exposed surfaces of like elements
of a structure shall be from the same sources and of the same proportions.

Cementitious materials shall be protected from moisture until used. Sacked cementitious
materials shall be piled to permit access for tallying, inspecting, and identifying each shipment.

Facilities shall be provided to ensure that cementitious materials meeting this Section 90-2.01
are kept separate from other cementitious materials. Sampling cementitious materials shall be in
conformance with California Test 125.

The Contractor shall furnish a Certificate of Compliance for cementitious materials in
conformance with the provisions in Section 6-1.07, "Certificates of Compliance." The
Certificate of Compliance shall indicate the source by name and location (including country,
state, and city). If cementitious material is delivered directly to the job site, the Certificate of
Compliance shall be signed by the cementitious material supplier. If the cementitious material is
used in ready-mixed concrete or in precast concrete products purchased as such by the
Contractor, the Certificate of Compliance shall be signed by the manufacturer of the concrete or
product.

90-2.01A CEMENT

Portland cement shall conform to the requirements in ASTM Designation: C 150 except,
using a 10-sample moving average, limestone shall not exceed 2.5 percent. The CsS content of
Type II cement shall not exceed 65 percent.

Blended cement shall conform to the requirements for Portland Blast-Furnace Slag, Cement
Type IS (MS) or Portland-Pozzolan Cement, Type IP (MS) in AASHTO Designation: M 240
and shall be comprised of an intimate and uniform blend of Type Il or Type V cement and
supplementary cementitious material in an amount conforming to the requirements in
Section 90-2.01C, "Required Use of Supplementary Cementitious Materials."

In addition, blended cement, Type II portland cement, and Type V portland cement shall
conform to the following requirements:

A. The cement shall not contain more than 0.60-percent by mass of alkalies, calculated as
the percentage of Na,O plus 0.658 times the percentage of K,O, when determined by
methods as required in AASHTO Designation: T 105;

B. The autoclave expansion shall not exceed 0.50-percent; and

C. Mortar, containing the cement to be used and Ottawa sand, when tested in conformance
with California Test 527, shall not expand in water more than 0.010-percent and shall not
contract in air more than 0.048-percent, except that when cement is to be used for precast
prestressed concrete piling, precast prestressed concrete members, or steam cured
concrete products, the mortar shall not contract in air more than 0.053-percent.

Type I portland cement shall be used only as specified in the special provisions or with the
approval of the Engineer. Type IlI portland cement shall conform to the additional requirements
listed above for Type II portland cement, except when tested in conformance with California
Test 527, mortar containing Type IIl portland cement shall not contract in air more than
0.075-percent. ’
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90-2.01B SUPPLEMENTARY CEMENTITIOUS MATERIALS (SCM)

Fly ash shall conform to the requirements in AASHTO Designation: M 295, Class F, and the
following:

A. Calcium oxide content shall not exceed 10 percent.

B. The available alkali, as sodium oxide equivalent, shall not exceed 1.5 percent when
determined in conformance with the requirements in ASTM Designation: C 311 or the
total alkali, as sodium oxide equivalent, shall not exceed 5.0 percent when determined in
conformance with the requirements in AASHTO Designation: T 105.

C. Commingling of fly ash from different sources at uncontrolled ratios is permissible only
if the following criteria are satisfied:

1. Sources of fly ash to be commingled shall be on the approved list of materials for use
in concrete.

2. Testing of the commingled product is the responsibility of the fly ash supplier.

3. Each fly ash's running average of density shall not differ from any other by more than
0.25 g/cm3 at the time of commingling.

4. Each fly ash's running average of loss on ignition shall not differ from any other by
more than one percent at the time of commingling.

5. The final product of commingled fly ash shall conform to the requirement in
AASHTO Designation: M 295.

Raw or calcined natural pozzolans shall conform to the requirements in AASHTO
Designation: M 295, Class N and the following requirements:

A. Calcium oxide content shall not exceed 10 percent.

B. The available alkali, as sodium oxide equivalent, shall not exceed 1.5 percent when
determined in conformance with the requirements in ASTM Designation: C 311 or the
total alkali, as sodium oxide equivalent, shall not exceed 5.0 percent when determined in
conformance with the requirements in AASHTO Designation: T 105.

Ground Granulated Blast Furnace Slag (GGBFS) shall conform to the requirements in
AASHTO Designation: M 302, Grade 100 or Grade 120.

Silica Fume shall conform to the requirements of AASHTO Designation: M 307 with
reduction in mortar expansion of 80 percent, minimum, using the cement from the proposed mix
design.

90-2.01C REQUIRED USE OF SUPPLEMENTARY CEMENTITIOUS MATERIALS

The amount of portland cement and SCM used in portland cement concrete shall conform to
the minimum cementitious material content provisions in Section 90-1.01, "Description," or
Section 90-4.05, "Optional Use of Chemical Admixtures," and the following:

A. If a blended cement conforming to the provisions in Section 90-2.01A, "Cement," is
used, the minimum amount of SCM incorporated into the cement shall conform to the
provisions in this Section 90-2.01C.

B. Fly ash or natural pozzolan, silica fume, or GGBFS shall not be used with Type IP or
Type IS cements.

Use of SCMs shall conform to the following:
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A. If fly ash or natural pozzolan is used:

1. The minimum amount of portland cement shall not be less than 75 percent by mass of
the specified minimum cementitious material content.
2. The minimum amount of fly ash or natural pozzolan shall be:
a. Fifteen percent by mass of the total amount of cementitious material if the
calcium oxide content of fly ash or natural pozzolan is equal to or less than
2 percent by mass;
b. Twenty-five percent by mass of the total amount of cementitious material if the
calcium oxide content of fly ash or natural pozzolan is greater than 2 percent by
mass.

B. The total amount of fly ash or natural pozzolan shall not exceed 35 percent by mass of
the total amount of cementitious material to be used in the mix. If Section 90-1.01,
"Description," specifies a maximum cementitious material content in kilograms per cubic
meter, the total mass of portland cement and fly ash or natural pozzolan per cubic meter

shall not exceed the specified maximum cementitious material content.
C. Ifsilica fume is used:

1. The amount of silica fume shall not be less than 10 percent by mass of the total
~amount of cementitious material.
2. The amount of portland cement shall not be less than 75 percent by mass of the
specified minimum cementitious material content.
3. If Section 90-1.01, "Description," specifies a maximum cementitious material content
in kilograms per cubic meter, the total mass of portland cement and silica fume per
cubic meter shall not exceed the specified maximum cementitious material content.

D. If GGBFS is used:

1. The minimum amount of GGBFS shall be either:

a. Forty percent of the total cementitious material to be used, if the aggregates used
in the concrete are on the Department's list of "Approved Aggregates For Use in
Concrete with Reduced Fly Ash."

b. No less than 50 percent.

2. The amount of GGBFS shall not exceed 60 percent by mass of the total amount of
cementitious materials to be used.

90-2.02 AGGREGATES

Aggregates shall be free from deleterious coatings, clay balls, roots, bark, sticks, rags, and
other extraneous material.

The Contractor shall provide safe and suitable facilities, including necessary splitting devices
for obtaining samples of aggregates, in conformance with California Test 125.

Aggregates shall be of such character that it will be possible to produce workable concrete
within the limits of water content provided in Section 90-6.06, "Amount of Water and
Penetration."

Aggregates shall have not more than 10 percent loss when tested for soundness in
conformance with the requirements in California Test 214. The soundness requirement for fine
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aggregate will be waived, provided that the durability index, Dy, of the fine aggregate is 60 or
greater when tested for durability in conformance with California Test 229.

If the results of any one or more of the Cleanness Value, Sand Equivalent, or aggregate
grading tests do not meet the requirements specified for "Operating Range" but all meet the
"Contract Compliance" requirements, the placement of concrete shall be suspended at the
completion of the current pour until tests or other information indicate that the next material to
be used in the work will comply with the requirements specified for "Operating Range."

If the results of either or both the Cleanness Value and coarse aggregate grading tests do not
meet the requirements specified for "Contract Compliance," the concrete that is represented by
the tests shall be removed. However, if the Engineer determines that the concrete is structurally
adequate, the concrete may remain in place, and the Contractor shall pay to the State $4.60 per
cubic meter for paving concrete and $7.20 per cubic meter for all other concrete for the concrete
represented by these tests and left in place. The Department may deduct the amount from any
moneys due, or that may become due, the Contractor under the contract.

If the results of either or both the Sand Equivalent and fine aggregate grading tests do not
meet the requirements specified for "Contract Compliance," the concrete that is represented by
the tests shall be removed. However, if the Engineer determines that the concrete is structurally
adequate, the concrete may remain in place and the Contractor shall pay to the State $4.60 per
cubic meter for paving concrete and $7.20 per cubic meter for all other concrete for the concrete
represented by these tests and left in place. The Department may deduct the amount from any
moneys due, or that may become due, the Contractor under the contract.

The 2 preceding paragraphs apply individually to the "Contract Compliance" requirements
for coarse aggregate and fine aggregate. When both coarse aggregate and fine aggregate do not
conform to the "Contract Compliance" requirements, both paragraphs shall apply. The payments
specified in those paragraphs are in addition to any payments made in conformance with the
provisions in Section 90-1.01, "Description."

No single Cleanness Value, Sand Equivalent, or aggregate grading test shall represent more
than 250 m® of concrete or one day's pour, whichever is smaller.

When the source of an aggregate is changed, the Contractor shall adjust the mix proportions
and submit in writing to the Engineer a copy of the mix design before using the aggregates.

90-2.02A COARSE AGGREGATE

Coarse aggregate shall consist of gravel, crushed gravel, crushed rock, reclaimed aggregate,
crushed air-cooled iron blast furnace slag or combinations thereof. Crushed air-cooled blast
furnace slag shall not be used in reinforced or prestressed concrete. ”

Reclaimed aggregate is aggregate that has been recovered from plastic concrete by washing
away the cementitious material. Reclaimed aggregate shall conform to all aggregate
requirements.

Coarse aggregate shall conform to the following quality requirements:

California
Tests Test Requirements
Loss in Los Angeles Rattler (after 500 211 45% max.
revolutions)
Cleanness Value
Operating Range ’ 227 75 min.
Contract Compliance 227 71 min.

In lieu of the above Cleanness Value requirements, a Cleanness Value "Operating Range"
limit of 71, minimum, and a Cleanness Value "Contract Compliance" limit of 68, minimum, will
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be used to determine the acceptability of the coarse aggregate if the Contractor furnishes a
Certificate of Compliance, as provided in Section 6-1.07, "Certificates of Compliance,"
certifying that: '

A. Coarse aggregate sampled at the completion of processing at the aggregate production
plant had a Cleanness Value of not less than 82 when tested in conformance with the
requirements in California Test 227; and

B. Prequalification tests performed in conformance with the requirements in California
Test 549 indicated that the aggregate would develop a relative stréngth of not less than
95 percent and would have a relative shrinkage not greater than 105 percent, based on
concrete.

90-2.02B FINE AGGREGATE

Fine aggregate shall consist of naturalh sand, manufactured sand produced from larger
aggregate or a combination thereof. Manufactured sand shall be well graded.
Fine aggregate shall conform to the following quality requirements:

California
Test Test Requirements
Organic Impurities 213 Satisfactory®
Mortar Strengths Relative to Ottawa Sand 515 95%, min.
Sand Equivalent:
Operating Range 217 75, min.
Contract Compliance 217 71, min.

a Fine aggregate developing a color darker than the reference standard color
solution may be accepted if it is determined by the Engineer, from mortar
strength tests, that a darker color is acceptable.

In lieu of the above Sand Equivalent requirements, a Sand Equivalent "Operating Range"
limit of 71, minimum, and a Sand Equivalent "Contract Compliance" limit of 68, minimum, will
be used to determine the acceptability of the fine aggregate if the Contractor furnishes a
Certificate of Compliance, as provided in Section 6-1.07, "Certificates of Compliance,"
certifying that:

A. Fine aggregate sampled at the completion of processing at the aggregate production plant
had a Sand Equivalent value of not less than 82 when tested by California Test 217; and

B. Prequalification tests performed in conformance with California Test 549 indicated that
the aggregate would develop a relative strength of not less than 95 percent and would
have a relative shrinkage not greater than 105 percent, based on concrete.

90-2.03 WATER

In conventionally reinforced concrete work, the water for curing, for washing aggregates, and
for mixing shall be free from oil and shall not contain more than 1000 parts per million of
chlorides as Cl, when tested in conformance with California Test 422, nor more than 1300 parts
per million of sulfates as SO,, when tested in conformance with California Test417. In
prestressed concrete work, the water for curing, for washing aggregates, and for mixing shall be
free from oil and shall not contain more than 650 parts per million of chlorides as Cl, when
tested in conformance with California Test 422, nor more than 1300 parts per million of sulfates
as SOy, when tested in conformance with California Test 417. In no case shall the water contain
an amount of impurities that will cause either: 1) a change in the setting time of cement of more
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than 25 percent when tested in conformance with the requirements in ASTM Designation: C 191
or ASTM Designation: C 266 or 2) a reduction in the compressive strength of mortar at 14 days
of more than 5 percent, when tested in conformance with the requirements in ASTM
Designation: C 109, when compared to the results obtained with distilled water or deionized
water, tested in conformance with the requirements in ASTM Designation: C 109.

In nonreinforced concrete work, the water for curing, for washing aggregates and for mixing
shall be free from oil and shall not contain more than 2000 parts per million of chlorides as Cl,
when tested in conformance with California Test 422, or more than 1500 parts per million of
sulfates as SO4, when tested in conformance with California Test 417.

In addition to the above provisions, water for curing concrete shall not contain impurities in a
sufficient amount to cause discoloration of the concrete or produce etching of the surface.

Water reclaimed from mixer wash-out operations may be used in mixing concrete. The
water shall not contain coloring agents or more than 300 parts per million of alkalis
(Na;0 + 0.658 K,0) as determined on the filtrate. The specific gravity of the water shall not
exceed 1.03 and shall not vary more than +0.010 during a day's operations.

90-2.04 ADMIXTURE MATERIALS
Admixture materials shall conform to the requirements in the following ASTM Designations:

A. Chemical Admixtures—ASTM Designation: C 494,
B. Air-entraining Admixtures—ASTM Designation: C 260.

90-3 AGGREGATE GRADINGS
90-3.01 GENERAL

Before beginning concrete work, the Contractor shall submit in writing to the Engineer the
gradation of the primary aggregate nominal sizes that the Contractor proposes to furnish. If a
primary coarse aggregate or the fine aggregate is separated into 2 or more sizes, the proposed
gradation shall consist of the gradation for each individual size, and the proposed proportions of
each individual size, combined mathematically to indicate one proposed gradation. The
proposed gradation shall meet the grading requirements shown in the table in this section, and
shall show the percentage passing each of the sieve sizes used in determining the end result.

The Engineer may waive, in writing, the gradation requirements in this Section 90-3.01 and
in Sections 90-3.02, "Coarse Aggregate Grading," 90-3.03, "Fine Aggregate Grading," and
90-3.04, "Combined Aggregate Gradings," if, in the Engineer's opinion, furnishing the gradation
is not necessary for the type or amount of concrete work to be constructed.

Gradations proposed by the Contractor shall be within the following percentage passing
limits:
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Primary Aggregate Nominal Size | Sieve Size Limits of Proposed Gradation
37.5-mm x 19-mm 25-mm 19 -41
25-mm x 4.75-mm 19-mm 52-85
25-mm x 4.75-mm 9.5-mm 15-38
12.5-mm x 4.75-mm 9.5-mm - 40-78
9.5-mm x 2.36-mm 9.5-mm 50 -85
Fine Aggregate 1.18-mm 55-175
Fine Aggregate 600-um 34-46
Fine Aggregate 300-um 16 - 29

Should the Contractor change the source of supply, the Contractor shall submit in writing to
the Engineer the new gradations before their intended use.

90-3.02 COARSE AGGREGATE GRADING

The grading requirements for coarse aggregates are shown in the following table for each
size of coarse aggregate:

Percentage Passing Primary Aggregate Nominal Sizes
37.5-mm x 19-mm 25-mm x 4.75-mm 12.5-mm x 4.75-mm |- 9.5-mm x 2.36-mm

Operating | Contract | Operating| Contract |Operating| Contract | Operating| Contract

Sieve Sizes| Range | Compliance | Range [Compliance| Range | Compliance | Range | Compliance
50-mm 100 100 — — — — -— —
37.5-mm 88-100 | 85-100 100 100 — — — —
25-mm X +18 X 125 88-100 | 86-100 — — — —
19-mm 0-17 0-20 X £15 X 22 100 100 — —
12.5-mm — — — — 8§2-100 | 80-100 100 100
9.5-mm 0-7 0-9 X£15 X +22 X £15 X 22 X £15 X £20
4.75-mm — — 0-16 0-18 0-15 0-18 0-25 0-28
2.36-mm — — 0-6 0-7 0-6 0-7 0-6 0-7

In the above table, the symbol X is the gradation that the Contractor proposes to furnish for
the specific sieve size as provided in Section 90-3.01, "General."

Coarse aggregate for the 37.5-mm, maximum, combined aggregate grading as provided in
Section 90-3.04, "Combined Aggregate Gradings," shall be furnished in 2 or more primary
aggregate nominal sizes. Each primary aggregate nominal size may be separated into 2 sizes and
stored separately, provided that the combined material conforms to the grading requirements for
that particular primary aggregate nominal size.

When the 25-mm, maximum, combined aggregate grading as provided in Section 90-3.04,
"Combined Aggregate Gradings," is to be used, the coarse aggregate may be separated into 2
sizes and stored separately, provided that the combined material shall conform to the grading
requirements for the 25-mm x 4.75-mm primary aggregate nominal size.

90-3.03 FINE AGGREGATE GRADING
Fine aggregate shall be graded within the following limits:
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Percentage Passing
Sieve Sizes Operating Range Contract Compliance

9.5-mm 100 100
4.75-mm 95 - 100 93 -100
2.36-mm 65-95 61-99
1.18-mm X £10 X +13
600-um X9 X 12
300-pm X 6 X £9
150-pm 2-12 1-15

75-um 0-8 0-10

In the above table, the symbol X is the gradation that the Contractor proposes to furnish for
the specific sieve size as provided in Section 90-3.01, "General."

In addition to the above required grading analysis, the distribution of the fine aggregate sizes
shall be such that the difference between the total percentage passing the 1.18-mm sieve and the
total percentage passing the 600-um sieve shall be between 10 and 40, and the difference
between the percentage passing the 600-pum and 300-um sieves shall be between 10 and 40.

Fine aggregate may be separated into 2 or more sizes and stored separately, provided that the
combined material conforms to the grading requirements specified in this Section 90-3.03.

90-3.04 COMBINED AGGREGATE GRADINGS

Combined aggregate grading limits shall be used only for the design of concrete mixes.
Concrete mixes shall be designed so that aggregates are combined in proportions that shall
produce a mixture within the grading limits for combined aggregates as specified herein.

The combined aggregate grading, except when otherwise specified in these specifications or
the special provisions, shall be either the 37.5-mm, maximum grading, or the 25-mm, maximum
grading, at the option of the Contractor.

Grading Limits of Combined Aggregates

Percentage Passing
Sieve Sizes 37.5-mm Max. 25-mm Max. 12.5-mm Max. 9.5-mm Max.

50-mm 100 — — —
37.5-mm 90 - 100 100 — —
25-mm 50 - 86 90 - 100 — —
19-mm 45-75 55-100 100 —
12.5-mm — — 90-100 100
9.5-mm 38 -55 45-75 55 - 86 50 - 100
4.75-mm 30-45 35-60 45-63 45 - 63
2.36-mm 23 -38 27 -45 35-49 35-49
1.18-mm 17 - 33 20-35 25-37 25-37
600-um 10-22 12-25 15-25 15-25
300-pm 4-10 5-15 : 5-15 5-15
150-um 1-6 1-8 1-8 1-8
75-um 0-3 0-4 0-4 0-4

Changes from one grading to another shall not be made during the progress of the work
unless permitted by the Engineer.

90-4 ADMIXTURES
90-4.01 GENERAL

Admixtures used in portland cement concrete shall conform to and be used in conformance
with the provisions in this Section 90-4 and the special provisions. Admixtures shall be used

08-455901 [100%)] 242



when specified or ordered by the Engineer and may be used at the Contractor's option as
provided herein.

Chemical admixtures and air-entraining admixtures containing chlorides as Cl in excess of
one percent by mass of admixture, as determined by California Test 415, shall not be used.

Admixtures shall be uniform in properties throughout their use in the work. Should it be
found that an admixture as furnished is not uniform in properties, its use shall be discontinued.

If more than one admixture is used, the admixtures shall be compatible with each other so
that the desirable effects of all admixtures used will be realized.

Chemical admixtures shall be used in conformance with the manufacturer's written
recommendations.

90-4.02 MATERIALS

Admixture materials shall conform to the provisions in Section 90-2.04, "Admixture
Materials."

90-4.03 ADMIXTURE APPROVAL

No admixture brand shall be used in the work unless it is on the Department's current list of
approved brands for the type of admixture involved.

Admixture brands will be considered for addition to the approved list if the manufacturer of
the admixture submits to the Transportation Laboratory a sample of the admixture accompanied
by certified test results demonstrating that the admixture complies with the requirements in the
appropriate ASTM Designation and these specifications. The sample shall be sufficient to
permit performance of all required tests. Approval of admixture brands will be dependent upon a
determination as to compliance with the requirements, based on the certified test results
submitted, together with tests the Department may elect to perform.

If the Contractor proposes to use an admixture of a brand and type on the current list of
approved admixture brands, the Contractor shall furnish a Certificate of Compliance from the
manufacturer, as provided in Section 6-1.07, "Certificates of Compliance," certifying that the
admixture furnished is the same as that previously approved. If a previously approved admixture
is not accompanied by a Certificate of Compliance, the admixture shall not be used in the work
until the Engineer has had sufficient time to make the appropriate tests and has approved the
admixture for use. The Engineer may take samples for testing at any time, whether or not the
- admixture has been accompanied by a Certificate of Compliance.

90-4.04 REQUIRED USE OF CHEMICAL ADMIXTURES

If the use of a chemical admixture is specified, the admixture shall be used at the dosage
specified, except that if no dosage is specified, the admixture shall be used at the dosage
normally recommended by the manufacturer of the admixture.

90-4.05 OPTIONAL USE OF CHEMICAL ADMIXTURES

The Contractor may use Type A or F, water-reducing; Type B, retarding; or Type D or G,
water-reducing and retarding admixtures as described in ASTM Designation: C 494 to conserve
cementitious material or to facilitate any concrete construction application subject to the
following conditions:

A. If a water-reducing admixture or a water-reducing and retarding admixture 1s used, the
cementitious material content specified or ordered may be reduced by a maximum of
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5 percent by mass, except that the resultant cementitious material content shall be not less
than 300 kilograms per cubic meter; and

B. When a reduction in cementitious material content is made, the dosage of admixture used
shall be the dosage used in determining approval of the admixture.

Unless otherwise specified, a Type C accelerating chemical admixture conforming to the
requirements in ASTM Designation: C 494, may be used in portland cement concrete. Inclusion
in the mix design submitted for approval will not be required provided that the admixture is
added to counteract changing conditions that contribute to delayed setting of the portland cement
concrete, and the use or change in dosage of the admixture is approved in writing by the
Engineer.

90-4.06 REQUIRED USE OF AIR-ENTRAINING ADMIXTURES

When air-entrainment is specified or ordered by the Engineer, the air-entraining admixture
shall be used in amounts to produce a concrete having the specified air content as determined by
California Test 504.

90-4.07 OPTIONAL USE OF AIR-ENTRAINING ADMIXTURES

When air-entrainment has not been specified or ordered by the Engineer, the Contractor will
be permitted to use an air-entraining admixture to facilitate the use of any construction procedure
or equipment provided that the average air content, as determined by California Test 504, of
3 successive tests does not exceed 4 percent, and no single test value exceeds 5.5 percent. If the
Contractor elects to use an air-entraining admixture in concrete for pavement, the Contractor
shall so indicate at the time the Contractor designates the source of aggregate.

90-4.08 BLANK
90-4.09 BLANK

90-4.10 PROPORTIONING AND DISPENSING LIQUID ADMIXTURES

Chemical admixtures and air-entraining admixtures shall be dispensed in liquid form.
Dispensers for liquid admixtures shall have sufficient capacity to measure at one time the
prescribed quantity required for each batch of concrete. Each dispenser shall include a graduated
measuring unit into which liquid admixtures are measured to within £5 percent of the prescribed
quantity for each batch. Dispensers shall be located and maintained so that the graduations can
be accurately read from the point at which proportioning operations are controlled to permit a
visual check of batching accuracy prior to discharge. Each measuring unit shall be clearly
marked for the type and quantity of admixture.

Each liquid admixture dispensing system shall be equipped with a sampling device consisting
of a valve located in a safe and readily accessible position such that a sample of the admixture
may be withdrawn slowly by the Engineer.

If more than one liquid admixture is used in the concrete mix, each liquid admixture shall
have a separate measuring unit and shall be dispensed by injecting equipment located in such a
manner that the admixtures are not mixed at high concentrations and do not interfere with the
effectiveness of each other. When air-entraining admixtures are used in conjunction with other
liquid admixtures, the air-entraining admixture shall be the first to be incorporated into the mix,
unless it is demonstrated that a different sequence improves performance.
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When automatic proportioning devices are required for concrete pavement, dispensers for
liquid admixtures shall operate automatically with the batching control equipment. The
dispensers shall be equipped with an automatic warning system in good operating condition that
will provide a visible or audible signal at the point at which proportioning operations are
controlled when the quantity of admixture measured for each batch of concrete varies from the
preselected dosage by more than 5 pereent, or when the entire contents of the measuring unit are
not emptied from the dispenser into each batch of concrete.

Unless liquid admixtures are added to premeasured water for the batch, their discharge into
the batch shall be arranged to flow into the stream of water so that the admixtures are well
dispersed throughout the batch, except that air-entraining admixtures may be dispensed directly
into moist sand in the batching bins provided that adequate control of the air content of the
concrete can be maintained.

Liquid admixtures requiring dosages greater than 2.5 L/m’ shall be considered to be water
when determining the total amount of free water as specified in Section 90-6.06, "Amount of
Water and Penetration."

90-4.11 BLANK

90-5 PROPORTIONING
90-5.01 STORAGE OF AGGREGATES

Aggregates shall be stored or stockpiled in such a manner that separation of coarse and fine
particles of each size shall be avoided and the various sizes shall not become intermixed before
proportioning.

Aggregates shall be stored or stockpiled and handled in a manner that prevent contamination
by foreign materials. In addition, storage of aggregates at batching or mixing facilities that are
erected subsequent to the award of the contract and that furnish concrete to the project shall
conform to the following:

A. Intermingling of the different sizes of aggregates shall be positively prevented. The
Contractor shall take the necessary measures to prevent intermingling. The preventive
measures may include, but are not necessarily limited to, physical separation of stockpiles
or construction of bulkheads of adequate length and height; and

B. Contamination of aggregates by contact with the ground shall be positively prevented.
The Contractor shall take the necessary measures to prevent contamination. The
preventive measures shall include, but are not necessarily limited to, placing aggregates
on wooden platforms or on hardened surfaces consisting of portland cement concrete,
asphalt concrete, or cement treated material.

In placing aggregates in storage or in moving the aggregates from storage to the weigh
hopper of the batching plant, any method that may cause segregation, degradation, or the
combining of materials of different gradings that will result in any size of aggregate at the weigh
hopper failing to meet the grading requirements shall be discontinued. Any method of handling
aggregates that results in excessive breakage of particles shall be discontinued. The use of
suitable devices to reduce impact of falling aggregates may be required by the Engineer.

90-5.02 PROPORTIONING DEVICES

Weighing, measuring, or metering devices used for proportioning materials shall conform to
the requirements in Section 9-1.01, "Measurement of Quantities," and this Section 90-5.02. In
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addition, automatic weighing systems shall comply with the requirements for automatic
proportioning devices in Section 90-5.03A, "Proportioning for Pavement." Automatic devices
shall be automatic to the extent that the only manual operation required for proportioning the
aggregates, cement, and supplementary cementitious material for one batch of concrete is a
single operation of a switch or starter.

Proportioning devices shall be tested as frequently as the Engineer may deem necessary to
ensure their accuracy.

Weighing equipment shall be insulated against vibration or movement of other operating
equipment in the plant. When the plant is in operation, the mass of each batch of material shall
not vary from the mass designated by the Engineer by more than the tolerances specified herein.

Equipment for cumulative weighing of aggregate shall have a zero tolerance of +0.5 percent
of the designated total batch mass of the aggregate. For systems with individual weigh hoppers
for the various sizes of aggregate, the zero tolerance shall be £0.5 percent of the individual batch
mass designated for each size of aggregate. Equipment for cumulative weighing of cement and
supplementary cementitious material shall have a zero tolerance of +0.5 percent of the
designated total batch mass of the cement and supplementary cementitious material. Equipment
for weighing cement or supplementary cementitious material separately shall have a zero
tolerance of +0.5 percent of their designated individual batch masses. Equipment for measuring
water shall have a zero tolerance of £0.5 percent of its designated mass or volume.

The mass indicated for any batch of material shall not vary from the preselected scale setting
by more than the following:

A. Aggregate weighed cumulatively shall be within 1.0 percent of the designated total batch
mass of the aggregate. Aggregates weighed individually shall be within 1.5 percent of
their respective designated batch masses; and

B. Cement shall be 99 to 102 percent of its designated batch mass. When weighed
individually, supplementary cementitious material shall be 99 to 102 percent of its
designated batch mass. When supplementary cementitious material and cement are
permitted to be weighed cumulatively, cement shall be weighed first to 99 to 102 percent
of its designated batch mass, and the total for cement and supplementary cementitious
material shall be 99 to 102 percent of the sum of their designated batch masses; and

C. Water shall be within 1.5 percent of its designated mass or volume.

Each scale graduation shall be approximately 0.001 of the total capacity of the scale. The
capacity of scales for weighing cement, supplementary cementitious material, or cement plus
supplementary cementitious material and aggregates shall not exceed that of commercially
available scales having single graduations indicating a mass not exceeding the maximum
permissible mass variation above, except that no scale shall be required having a capacity of less
than 500 kg, with 0.5-kg graduations.

90-5.03 PROPORTIONING

Proportioning shall consist of dividing the aggregates into the specified sizes, each stored in a
separate bin, and combining them with cementitious material and water as prov1ded in these
specifications. Aggregates shall be proportioned by mass.

At the time of batching, aggregates shall have been dried or drained sufficiently to result in a
stable moisture content such that no visible separation of water from aggregate will take place
during transportation from the proportioning plant to the point of mixing. In no event shall the
free moisture content of the fine aggregate at the time of batching exceed 8 percent of its
saturated, surface-dry mass.
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Should separate supplies of aggregate material of the same size group, but of different
moisture content or specific gravity or surface characteristics affecting workability, be available
at the proportioning plant, withdrawals shall be made from one supply exclusively and the
materials therein completely exhausted before starting upon another.

Bulk Type IP (MS) cement shall be weighed in an individual hopper and shall be kept
separate from the aggregates until the ingredients are released for discharge into the mixer.

Bulk cement and supplementary cementitious material may be weighed in separate,
individual weigh hoppers or may be weighed in the same weigh hopper and shall be kept
separate from the aggregates until the ingredients are released for discharge into the mixer. If the
cement and supplementary cementitious material are weighed cumulatively, the cement shall be
weighed first.

If cement and supplementary cementitious material are weighed in separate weigh hoppers,
the weigh systems for the proportioning of the aggregate, the cement, and the supplementary
cementitious material shall be individual and distinct from all other weigh systems. Each weigh
system shall be equipped with a hopper, a lever system, and an indicator to constitute an
individual and independent material weighing device. The cement and the supplementary
cementitious material shall be discharged into the mixer simultaneously with the aggregate.

The scales and weigh hoppers for bulk weighing cement, supplementary cementitious
material, or cement plus supplementary cementitious material shall be separate and distinct from
the aggregate weighing equipment.

For batches of one cubic meter or more, the batching equipment shall conform to one of the
following combinations: ”

A. Separate boxes and separate scale and indicator for weighing each size of aggregate.
B. Single box and scale indicator for all aggregates.
C. Single box or separate boxes and automatic weighing mechanism for all aggregates.

In order to check the accuracy of batch masses, the groés mass and tare mass of batch trucks,
truck mixers, truck agitators, and non-agitating hauling equipment shall be determined when
ordered by the Engineer. The equipment shall be weighed on scales designated by the Engineer.

90-5.03A PROPORTIONING FOR PAVEMENT

Aggregates and bulk supplementary cementitious material for use in pavement shall be
proportioned by mass by means of automatic proportioning devices of approved type conforming
to these specifications. ;

The Contractor shall install and maintain in operating condition an electronically actuated
moisture meter that will indicate, on a readily visible scale, changes in the moisture content of
the fine aggregate as it is batched within a sensitivity of 0.5 percent by mass of the fine
aggregate.

The batching of cement, supplementary cementitious material, or cement plus supplementary
cementitious material and aggregate shall be interlocked so that a new batch cannot be started
until all weigh hoppers are empty, the proportioning devices are within zero tolerance, and the
discharge gates are closed. The interlock shall permit no part of the batch to be discharged until
all aggregate hoppers and the cement and supplementary cementitious material hoppers or the
cement plus supplementary cementitious material hopper are charged with masses that are within
the tolerances specified in Section 90-5.02, "Proportioning Devices."

If interlocks are required for cement and supplementary cementitious material charging
mechanisms and cement and supplementary cementitious material are weighed cumulatively,
their charging mechanisms shall be interlocked to prevent the introduction of mineral admixture
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until the mass of cement in the cement weigh hopper is within the tolerances specified in
Section 90-5.02, "Proportioning Devices."

If concrete is completely mixed in stationary paving mixers, the supplementary cementitious
materials shall be weighed in a separate weigh hopper and the supplementary cementitious
material and cement shall be introduced simultaneously into the mixer proportionately with the
aggregate. If the Contractor provides certification that the stationary mixer is capable of mixing
the cement, supplementary cementitious material, aggregates, and water uniformly before
discharge, weighing the supplementary cementitious material cumulatively with the cement is
permitted. Certification shall contain the following:

A. Test results for 2 compressive strength test cylinders of concrete taken within the first
one-third and 2 compressive strength test cylinders of concrete taken within the last
one-third of the concrete discharged from a single batch from the stationary paving
mixer. Strength tests and cylinder preparation will be in conformance with the provisions
of Section 90-9, "Compressive Strength";

B. Calculations demonstrating that the difference in the averages of 2 compressive strengths
taken in the first one-third is no greater than 7.5 percent different than the averages of
2 compressive strengths taken in the last one-third of the concrete discharged from a
single batch from the stationary paving mixer. Strength tests and cylinder preparation
will be in conformance with the provisions of Section 90-9, "Compressive Strength;" and

C. The mixer rotation speed and time of mixing before discharge that are required to
produce a mix that meets the requirements above.

The discharge gate on the cement and supplementary cementitious material hoppers or the
cement plus supplementary cementitious material hopper shall be designed to permit regulating
the flow of cement, supplementary cementitious material, or cement plus supplementary
cementitious material into the aggregate as directed by the Engineer.

If separate weigh boxes are used for each size of aggregate, the discharge gates shall permit
regulating the flow of each size of aggregate as directed by the Engineer.

Material discharged from the several bins shall be controlled by gates or by mechanical
conveyors. The means of withdrawal from the several bins, and of discharge from the weigh
box, shall be interlocked so that not more than one bin can discharge at a time, and so that the
weigh box cannot be tripped until the required quantity from each of the several bins has been
deposited therein. Should a separate weigh box be used for each size of aggregate, all may be
operated and discharged simultaneously.

If the discharge from the several bins is controlled by gates, each gate shall be actuated
automatically so that the required mass is discharged into the weigh box, after which the gate
shall automatically close and lock.

The automatic weighing system shall be designed so that all proportions required may be set
on the weighing controller at the same time.

90-6 MIXING AND TRANSPORTING
90-6.01 GENERAL

Concrete shall be mixed in mechanically operated mixers, except that when permitted by the
Engineer, batches not exceeding 0.25-m> may be mixed by hand methods in conformance with
the provisions in Section 90-6.05, "Hand-Mixing."

Equipment having components made of aluminum or magnesium alloys that would have
contact with plastic concrete during mixing, transporting, or pumping of portland cement
concrete shall not be used.
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Concrete shall be homogeneous and thoroughly mixed, and there shall be no lumps or
evidence of undispersed cementitious material.

Uniformity of concrete mixtures will be determined by differences in penetration as
determined by California Test 533, or slump as determined by ASTM Designation: C 143, and
by variations in the proportion of coarse aggregate as determined by California Test 529.

When the mix design specifies a penetration value, the difference in penetration, determined
by comparing penetration tests on 2 samples of mixed concrete from the same batch or truck
mixer load, shall not exceed 10 mm. When the mix design specifies a slump value, the
difference in slump, determined by comparing slump tests on 2 samples of mixed concrete from
the same batch or truck mixer load, shall not exceed the values given in the table below.
Variation in the proportion of coarse aggregate will be determined by comparing the results of
tests of 2 samples of mixed concrete from the same batch or truck mixer load and the difference
between the 2 results shall not exceed 100 kg per cubic meter of concrete.

Average Slump Maximum Permissible Difference
Less than 100-mm 25-mm
100-mm to 150-mm 38-mm
Greater than 150-mm to 225-mm 50-mm

The Contractor shall furnish samples of the freshly mixed concrete and provide satisfactory
facilities for obtaining the samples.

90-6.02 MACHINE MIXING

Concrete mixers may be of the revolving drum or the revolving blade type, and the mixing
drum or blades shall be operated uniformly at the mixing speed recommended by the
manufacturer. Mixers and agitators that have an accumulation of hard concrete or mortar shall
not be used.

The temperature of mixed concrete, immediately before placing, shall be not less than 10°C
or more than 32°C. Aggregates and water shall be heated or cooled as necessary to produce
concrete within these temperature limits. Neither aggregates nor mixing water shall be heated to
exceed 65°C. If ice is used to cool the concrete, discharge of the mixer will not be permitted
until all ice is melted.

The batch shall be so charged into the mixer that some water will enter in advance of
cementitious materials and aggregates. All water shall be in the drum by the end of the first
one-fourth of the specified mixing time.

Cementitious materials shall be batched and charged into the mixer by means that will not
result either in loss of cementitious materials due to the effect of wind, in accumulation of
cementitious materials on surfaces of conveyors or hoppers, or in other conditions that reduce or
vary the required quantity of cementitious material in the concrete mixture.

Paving and stationary mixers shall be operated with an automatic timing device. The timing
device and discharge mechanism shall be interlocked so that during normal operation no part of
the batch will be discharged until the specified mixing time has elapsed.

The total elapsed time between the intermingling of damp aggregates and all cementitious
materials and the start of mixing shall not exceed 30 minutes.

The size of batch shall not exceed the manufacturer's guaranteed capacity.

When producing concrete for pavement or base, suitable batch counters shall be installed and
maintained in good operating condition at job site batching plants and stationary mixers. The
batch counters shall indicate the exact number of batches proportioned and mixed.

08-455901 [100%] 249



Concrete shall be mixed and delivered to the job site by means of one of the following
combinations of operations:

A. Mixed completely in a stationary mixer and the mixed concrete transported to the point of
delivery in truck agitators or in nonagitating hauling equipment (central-mixed concrete).

B. Mixed partially in a stationary mixer, and the mixing completed in a truck mixer
(shrink-mixed concrete).

C. Mixed completely in a truck mixer (transit-mixed concrete).

D. Mixed completely in a paving mixer.

Agitators may be truck mixers operating at agitating speed or truck agitators. Each mixer
and agitator shall have attached thereto in a prominent place a metal plate or plates on which is
plainly marked the various uses for which the equipment is designed, the manufacturer's
guaranteed capacity of the drum or container in terms of the volume of mixed concrete and the
speed of rotation of the mixing drum or blades.

Truck mixers shall be equipped with electrically or mechanically actuated revolution
counters by which the number of revolutions of the drum or blades may readily be verified.

When shrink-mixed concrete is furnished, concrete that has been partially mixed at a central
plant shall be transferred to a truck mixer and all requirements for transit-mixed concrete shall
apply. No credit in the number of revolutions at mixing speed will be allowed for partial mixing
in a central plant.

90-6.03 TRANSPORTING MIXED CONCRETE

Mixed concrete may be transported to the delivery point in truck agitators or truck mixers
operating at the speed designated by the manufacturer of the equipment as agitating speed, or in
nonagitating hauling equipment, provided the consistency and workability of the mixed concrete
upon discharge at the delivery point is suitable for adequate placement and consolidation in
place, and provided the mixed concrete after hauling to the delivery point conforms to the
provisions in Section 90-6.01, "General."

Truck agitators shall be loaded not to exceed the manufacturer's guaranteed capacity and
shall maintain the mixed concrete in a thoroughly mixed and uniform mass during hauling.

Bodies of nonagitating hauling equipment shall be constructed so that leakage of the concrete
mix, or any part thereof, will not occur at any time.

Concrete hauled in open-top vehicles shall be protected during hauling against rain or against
exposure to the sun for more than 20 minutes when the ambient temperature exceeds 24°C.

No additional mixing water shall be incorporated into the concrete during hauling or after
arrival at the delivery point, unless authorized by the Engineer. If the Engineer authorizes
additional water to be incorporated into the concrete, the drum shall be revolved not less than
30 revolutions at mixing speed after the water is added and before discharge is commenced.

The rate of discharge of mixed concrete from truck mixer-agitators shall be controlled by the
speed of rotation of the drum in the discharge direction with the discharge gate fully open.

If a truck mixer or agitator is used for transporting concrete to the delivery point, discharge
shall be completed within 1.5 hours or before 250 revolutions of the drum or blades, whichever
occurs first, after the introduction of the cement to the aggregates. Under conditions contributing
to quick stiffening of the concrete, or if the temperature of the concrete is 30°C or above, the
time allowed may be less than 1.5 hours. If an admixture is used to retard the set time, the
temperature of the concrete shall not exceed 30°C, the time limit shall be 2 hours, and the
revolution limitation shall be 300.
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If nonagitating hauling equipment is used for transporting concrete to the delivery point,
discharge shall be completed within one hour after the addition of the cement to the aggregates.
Under conditions contributing to quick stiffening of the concrete, or when the temperature of the
concrete is 30°C or above, the time between the introduction of cement to the aggregates and
discharge shall not exceed 45 minutes.

Each load of concrete delivered at the job site shall be accompanied by a weighmaster
certificate showing the mix identification number, nonrepeating load number, date and time at
which the materials were batched, the total amount of water added to the load, and for
transit-mixed concrete, the reading of the revolution counter at the time the truck mixer is
charged with cement. This weighmaster certificate shall also show the actual scale masses
(kilograms) for the ingredients batched. Theoretical or target batch masses shall not be used as a
substitute for actual scale masses.

Weighmaster certificates shall be provided in printed form, or if approved by the Engineer,
the data may be submitted in electronic media. Electronic media shall be presented in a
tab-delimited format on a 90 mm diskette with a capacity of at least 1.4 megabytes. Captured
data, for the ingredients represented by each batch shall be "line feed, carriage return" (LFCR)
and "one line, separate record" with allowances for sufficient fields to satisfy the amount of data
required by these specifications.

The Contractor may furnish a weighmaster certificate accompanied by a separate certificate
that lists the actual batch masses or measurements for a load of concrete provided that both
certificates are imprinted with the same nonrepeating load number that is unique to the contract
and delivered to the job site with the load.

Weighmaster certificates furnished by the Contractor shall conform to the provisions in
Section 9-1.01, "Measurement of Quantities."

90-6.04 TIME OR AMOUNT OF MIXING

Mixing of concrete in paving or stationary mixers shall continue for the required mixing time
after all ingredients, except water and admixture, if added with the water, are in the mixing
compartment of the mixer before any part of the batch is released. Transfer time in multiple
drum mixers shall not be counted as part of the required mixing time.

The required mixing time, in paving or stationary mixers, of concrete used for concrete
structures, except minor structures, shall be not less than 90 seconds or more than 5 minutes,
except that when directed by the Engineer in writing, the requirements of the following
paragraph shall apply.

The required mixing time, in paving or stationary mixers, except as provided in the preceding
paragraph, shall be not less than 50 seconds or more than 5 minutes.

The minimum required revolutions at the mixing speed for transit-mixed concrete shall not
be less than that recommended by the mixer manufacturer, but in no case shall the number of
revolutions be less than that required to consistently produce concrete conforming to the
provisions for uniformity in Section 90-6.01, "General."

When a high range water-reducing admixture is added to the concrete at the job site, the total
number of revolutions shall not exceed 300.

90-6.05 HAND-MIXING

Hand-mixed concrete shall be made in batches of not more than 0.25-m> and shall be mixed
on a watertight, level platform. The proper amount of coarse aggregate shall be measured in
measuring boxes and spread on the platform and the fine aggregate shall be spread on this layer,
the 2 layers being not more than 0.3-meters in total depth. On this mixture shall be spread the
dry cementitious materials and the whole mass turned no fewer than 2 times dry; then sufficient
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clean water shall be added, evenly distributed, and the whole mass again turned no fewer than
3 times, not including placing in the carriers or forms.

90-6.06 AMOUNT OF WATER AND PENETRATION

The amount of water used in concrete mixes shall be regulated so that the penetration of the
concrete as determined by California Test 533 or the slump of the concrete as determined by
ASTM Designation: C 143 is within the nominal values shown in the following table. When the
penetration or slump of the concrete is found to exceed the nominal values listed, the mixture of
subsequent batches shall be adjusted to reduce the penetration or slump to a value within the
nominal range shown. Batches of concrete with a penetration or slump exceeding the maximum
values listed shall not be used in the work. If Type F or Type G chemical admixtures are added
to the mix, the penetration requirements shall not apply and the slump shall not exceed 225 mm
after the chemical admixtures are added.

Nominal Maximum
, ’ Penetration Slump Penetration Shump
_ Type of Work ' (mm) (mm) (mm) (mm)
Concrete Pavement 0-25 — 40 —
Non-reinforced concrete facilities 0-35 — 50 —
Reinforced concrete structures
Sections over 300-mm thick 0-35 — 65 -—
Sections 300-mm thick or less 0-50 — 75 —
Concrete placed under water — 150 - 200 — 225
Cast-in-place concrete piles 65 -90 130 - 180 100 200

The amount of free water used in concrete shall not exceed 183 kg/m’, plus 20 kg for each
required 100 kg of cementitious material in excess of 325 kg/m’.

The term free water is defined as the total water in the mixture minus the water absorbed by
the aggregates in reaching a saturated surface-dry condition.

If there are adverse or difficult conditions that affect the placing of concrete, the above
specified penetration and free water content limitations may be exceeded providing the
Contractor is granted permission by the Engineer in writing to increase the cementitious material
content per cubic meter of concrete. The increase in water and cementitious material shall be at
a ratio not to exceed 30 kg of water per added 100 kg of cementitious material per cubic meter.
Full compensation for additional cementitious material and water added under these conditions
shall be considered as included in the contract price paid for the concrete work involved and no
additional compensation will be allowed therefor.

The equipment for supplying water to the mixer shall be constructed and arranged so that the
amount of water added can be measured accurately. Any method of discharging water into the
mixer for a batch shall be accurate within 1.5 percent of the quantity of water required to be
added to the mix for any position of the mixer. Tanks used to measure water shall be designed
so that water cannot enter while water is being discharged into the mixer and discharge into the
mixer shall be made rapidly in one operation without dribbling. All equipment shall be arranged
so as to permit checking the amount of water delivered by discharging into measured containers.

90-7 CURING CONCRETE
90-7.01 METHODS OF CURING

Newly placed concrete shall be cured by the methods specified in this Section 90-7.01 and
the special provisions.
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90-7.01A WATER METHOD

The concrete shall be kept continuously wet by the application of water for a minimum
curing period of 7 days after the concrete has been placed.

Cotton mats, rugs, carpets, or earth or sand blankets may be used as a curing medium to
retain the moisture during the curing period.

If a curing medium consisting of cotton mats, rugs, carpets, polyethylene sheeting,
polyethylene sheeting on burlap, or earth or sand blankets is to be used to retain the moisture, the
entire surface of the concrete shall be kept damp by applying water with a nozzle that so
atomizes the flow that a mist and not a spray is formed, until the surface of the concrete is
covered with the curing medium. The moisture from the nozzle shall not be applied under
pressure directly upon the concrete and shall not be allowed to accumulate on the concrete in a
quantity sufficient to cause a flow or wash the surface. At the expiration of the curing period, the
concrete surfaces shall be cleared of all curing media.

At the option of the Contractor, a curing medium consisting of white opaque polyethylene
sheeting extruded onto burlap may be used to cure concrete structures. The polyethylene
sheeting shall have a minimum thickness of 100 um, and shall be extruded onto 283.5-gram
burlap.

At the option of the Contractor, a curing medium consisting of polyethylene sheeting may be
used to cure concrete columns. The polyethylene sheeting shall have a minimum thickness of
250 pm achieved in a single layer of material.

If the Contractor chooses to use polyethylene sheeting or polyethylene sheeting on burlap as
a curing medium, these media and any joints therein shall be secured as necessary to provide
moisture retention and shall be within 75 mm of the concrete at all points along the surface being
cured. When these media are used, the temperature of the concrete shall be monitored during
curing. If the temperature of the concrete cannot be maintained below 60°C, use of these curing
media shall be disallowed.

When concrete bridge decks and flat slabs are to be cured without the use of a curing
medium, the entire surface of the bridge deck or slab shall be kept damp by the application of
water with an atomizing nozzle as specified above, until the concrete has set, after which the
entire surface of the concrete shall be sprinkled continuously with water for a period of not less
than 7 days.

90-7.01B CURING COMPOUND METHOD

Surfaces of the concrete that are exposed to the air shall be sprayed uniformly with a curing
compound.
Curing compounds to be used shall be as follows:

1. Pigmented curing compound conforming to the requirements in ASTM Designation:
C 309, Type 2, Class B, except the resin type shall be poly-alpha-methylstyrene.

2. Pigmented curing compound conforming to the requirements in ASTM Designation:
C 309, Type 2, Class B.

~ 3. Pigmented curing compound conforming to the requirements in ASTM Designation:

C 309, Type 2, Class A.

4. Nonpigmented curing compound conforming to the requirements in ASTM Designation:
C 309, Type 1, Class B.

5. Nonpigmented curing compound conforming to the requirements in ASTM Designation:
C 309, Type 1, Class A.

6. Nonpigmented curing compound with fugitive dye conforming to the requirements in
ASTM Designation: C 309, Type 1-D, Class A.
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The infrared scan for the dried vehicle from curing compound (1) shall match the infrared
scan on file at the Transportation Laboratory.

The loss of water for each type of curing compound, when tested in conformance with the
requirements in California Test 534, shall not be more than O.15—kg/m2 in 24 hours. :

The curing compound to be used will be specified elsewhere in these specifications or in the
special provisions.

If the use of curing compound is required or permitted elsewhere in these specifications or in
the special provisions and no specific kind is specified, any of the curing compounds listed above
may be used.

Curing compound shall be applied at a nominal rate of 3.7 m?/L, unless otherwise specified.

At any point, the application rate shall be within +1.2 m?/L of the nominal rate specified, and
the average application rate shall be within £0.5 m?/L of the nominal rate specified when tested
in conformance with the requirements in California Test 535. Runs, sags, thin areas, skips, or
holidays in the applied curing compound shall be evidence that the application is not satisfactory.

Curing compounds shall be applied using power operated spray equipment. The power
operated spraying equipmerit shall be equipped with an operational pressure gage and a means of
controlling the pressure. Hand spraying of small and irregular areas that are not reasonably
accessible to mechanical spraying equipment, in the opinion of the Engineer, may be permitted.

The curing compound shall be applied to the concrete following the surface finishing
operation, immediately before the moisture sheen disappears from the surface, but before any
drying shrinkage or craze cracks begin to appear. In the event of any drying or cracking of the
surface, application of water with an atomizing nozzle as specified in Section 90-7.01A, "Water
Method," shall be started immediately and shall be continued until application of the compound
is resumed or started; however, the compound shall not be applied over any resulting
freestanding water. Should the film of compound be damaged from any cause before the
expiration of 7 days after the concrete is placed in the case of structures and 72 hours in the case
of pavement, the damaged portion shall be repaired immediately with additional compound.

At the time of use, compounds containing pigments shall be in a thoroughly mixed condition
with the pigment uniformly dispersed throughout the vehicle. A paddle shall be used to loosen
all settled pigment from the bottom of the container, and a power driven agitator shall be used to
disperse the pigment uniformly throughout the vehicle.

Agitation shall not introduce air or other foreign substance into the curing compound.

The manufacturer shall include in the curing compound the necessary additives for control of
sagging, pigment settling, leveling, de-emulsification, or other requisite qualities of a satisfactory
working material. Pigmented curing compounds shall be manufactured so that the pigment does
not settle badly, does not cake or thicken in the container, and does not become granular or
curdled. Settlement of pigment shall be a thoroughly wetted, soft, mushy mass permitting the
complete and easy vertical penetration of a paddle. Settled pigment shall be easily redispersed,
with minimum resistance to the sideways manual motion of the paddle across the bottom of the
container, to form a smooth uniform product of the proper consistency.

Curing compounds shall remain sprayable at temperatures above 4°C and shall not be diluted
or altered after manufacture.

The curing compound shall be packaged in clean 1040-L totes, 210-L barrels, or 19-L pails,
or shall be supplied from a suitable storage tank located at the job site. The containers shall
comply with "Title 49, Code of Federal Regulations, Hazardous Materials Regulations." The
1040-L totes and the 210-L barrels shall have removable lids and airtight fasteners. The 19-L
pails shall be round and have standard full open head and bail. Lids with bungholes will not be
permitted. Settling or separation of solids in containers, except tanks, must be completely
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redispersed with low speed mixing prior to use, in conformance with these specifications and the
manufacturer's recommendations. Mixing shall be accomplished either manually by use of a
paddle or by use of a mixing blade driven by a drill motor, at low speed. Mixing blades shall be
the type used for mixing paint. On-site storage tanks shall be kept clean and free of
contaminants. Each tank shall have a permanent system designed to completely redisperse
settled material without introducing air or other foreign substances.

Steel containers and lids shall be lined with a coating that will prevent destructive action by
the compound or chemical agents in the air space above the compound. The coating shall not
come off the container or lid as skins. Containers shall be filled in a manner that will prevent
skinning. Plastic containers shall not react with the compound.

Each container shall be labeled with the manufacturer's name, kind of curing compound,
batch number, volume, date of manufacture, and volatile organic compound (VOC) content. The
label shall also warn that the curing compound containing pigment shall be well stirred before
use. Precautions concerning the handling and the application of curing compound shall be
shown on the label of the curing compound containers in conformance with the Construction
Safety Orders and General Industry Safety Orders of the State.

Containers of curing compound shall be labeled to indicate that the contents fully comply
with the rules and regulations concerning air pollution control in the State.

When the curing compound is shipped in tanks or tank trucks, a shipping invoice shall
accompany each load. The invoice shall contain the same information as that required herein for
container labels, ‘

Curing compound will be sampled by the Engineer at the source of supply, at the job site, or
at both locations.

Curing compound shall be formulated so as to maintain the specified properties for a
minimum of one year. The Engineer may require additional testing before use to determine
compliance with these specifications if the compound has not been used within one year or
whenever the Engineer has reason to believe the compound is no longer satisfactory.

Tests will be conducted in conformance with the latest ASTM test methods and methods in
use by the Transportation Laboratory.

90-7.01C WATERPROOF MEMBRANE METHOD

The exposed finished surfaces of concrete shall be sprayed with water, using a nozzle that so
atomizes the flow that a mist and not a spray is formed, until the concrete has set, after which the
curing membrane, shall be placed. The curing membrane shall remain in place for a period of
not less than 72 hours.

Sheeting material for curing concrete shall conform to the requirements in AASHTO
Designation: M 171 for white reflective materials.

The sheeting material shall be fabricated into sheets of such width as to provide a complete
cover for the entire concrete surface. Joints in the sheets shall be securely cemented together in
such a manner as to provide a waterproof joint. The joint seams shall have a minimum lap of
100 mm. :

The sheets shall be securely weighted down by placing a bank of earth on the edges of the
sheets or by other means satisfactory to the Engineer.

Should any portion of the sheets be broken or damaged before the expiration of 72 hours
after being placed, the broken or damaged portions shall be immediately repaired with new
sheets properly cemented into place.

Sections of membrane that have lost their waterproof qualities or have been damaged to such
an extent as to render them unfit for curing the concrete shall not be used.
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90-7.01D FORMS-IN-PLACE METHOD

Formed surfaces of concrete may be cured by retaining the forms in place. The forms shall
remain in place for a minimum period of 7 days after the concrete has been placed, except that
for members over 0.5-m in least dimension the forms shall remain in place for a minimum period
of 5 days.

Joints in the forms and the joints between the end of forms and concrete shall be kept
moisture tight during the curing period. Cracks in the forms and cracks between the forms and
the concrete shall be resealed by methods subject to the approval of the Engineer.

90-7.02 CURING PAVEMENT

The entire exposed area of the pavement, including edges, shall be cured by the waterproof
membrane method, or curing compound method using curing compound (1) or (2) as the
Contractor may elect. Should the side forms be removed before the expiration of 72 hours
following the start of curing, the exposed pavement edges shall also be cured. If the pavement is
cured by means of the curing compound method, the sawcut and all portions of the curing
compound that have been disturbed by sawing operations shall be restored by spraying with
additional curing compound.

Curing shall commence as soon as the finishing process provided in Section 40-1.10, "Final
Finishing," has been completed. The method selected shall conform to the provisions in
Section 90-7.01, "Methods of Curing."

When the curing compound method is used, the compound shall be applied to the entire
pavement surface by mechanical sprayers. Spraying equipment shall be of the fully atomizing
type equipped with a tank agitator that provides for continual agitation of the curing compound
during the time of application. The spray shall be adequately protected against wind, and the
nozzles shall be so oriented or moved mechanically transversely as to result in the minimum
specified rate of coverage being applied uniformly on exposed faces. Hand spraying of small
and irregular areas, and areas inaccessible to mechanical spraying equipment, in the opinion of
the Engineer, will be permitted. When the ambient air temperature is above 15°C, the Contractor
shall fog the surface of the concrete with a fine spray of water as specified in Section 90-7.01A,
"Water Method." The surface of the pavement shall be kept moist between the hours of
10:00 a.m. and 4:30 p.m. on the day the concrete is placed. However, the fogging done after the
curing compound has been applied shall not begin until the compound has set sufficiently to
prevent displacement. Fogging shall be discontinued if ordered in writing by the Engineer.

90-7.03 CURING STRUCTURES

Newly placed concrete for cast-in-place structures, other than highway bridge decks, shall be
cured by the water method, the forms-in-place method, or, as permitted herein, by the curing
compound method, in conformance with the provisions in Section 90-7.01, "Methods of Curing."

The curing compound method using a pigmented curing compound may be used on concrete
surfaces of construction joints, surfaces that are to be buried underground, and surfaces where
only ordinary surface finish is to be applied and on which a uniform color is not required and that
will not be visible from a public traveled way. If the Contractor elects to use the curing
compound method on the bottom slab of box girder spans, the curing compound shall be curing
compound (1). _

The top surface of highway bridge decks shall be cured by both the curing compound method
and the water method. The curing compound shall be curing compound (1). :

Concrete surfaces of minor structures, as defined in Section 51-1.02, "Minor Structures,"
shall be cured by the water method, the forms-in-place method or the curing compound method.
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When deemed necessary by the Engineer during periods of hot weather, water shall be
applied to concrete surfaces being cured by the curing compound method or by the
forms-in-place method, until the Engineer determines that a cooling effect is no longer required.
Application of water for this purpose will be paid for as extra work as provided in
Section 4-1.03D, "Extra Work."

90-7.04 CURING PRECAST CONCRETE MEMBERS

Precast concrete members shall be cured in conformance with any of the methods specified
in Section 90-7.01, "Methods of Curing." Curing shall be provided for the minimum time
specified for each method or until the concrete reaches its design strength, whichever is less.
Steam curing may also be used for precast members and shall conform to the following
provisions:

A. After placement of the concrete, members shall be held for a minimum 4-hour
presteaming period. If the ambient air temperature is below 10°C, steam shall be applied
during the presteaming period to hold the air surrounding the member at a temperature
between 10°C and 32°C.

B. To prevent moisture loss on exposed surfaces during the presteaming period, members
shall be covered as soon as possible after casting or the exposed surfaces shall be kept
wet by fog spray or wet blankets.

C. Enclosures for steam curing shall allow free circulation of steam about the member and
shall be constructed to contain the live steam with a minimum moisture loss. The use of
tarpaulins or similar flexible covers will be permitted, provided they are kept in good
repair and secured in such a manner as to prevent the loss of steam and moisture.

D. Steam at the jets shall be at low pressure and in a saturated condition. Steam jets shall
not impinge directly on the concrete, test cylinders, or forms. During application of the
steam, the temperature rise within the enclosure shall not exceed 22°C per hour. The
curing temperature throughout the enclosure shall not exceed 65°C and shall be
maintained at a constant level for a sufficient time necessary to develop the required
transfer strength. Control cylinders shall be covered to prevent moisture loss and shall be
placed in a location where temperature is representative of the average temperature of the
enclosure.

E. Temperature recording devices that will provide an accurate, continuous, permanent
record of the curing temperature shall be provided. A minimum of one temperature
recording device per 60 m of continuous bed length will be required for checking
temperature.

F. Members in pretension beds shall be detensioned immediately after the termination of
steam curing while the concrete and forms are still warm, or the temperature under the
enclosure shall be maintained above 15°C until the stress is transferred to the concrete.

G. Curing of precast concrete will be considered completed after termination of the steam
curing cycle.

90-7.05 CURING PRECAST PRESTRESSED CONCRETE PILES

Newly placed concrete for precast prestressed concrete piles shall be cured in conformance
with the provisions in Section 90-7.04, "Curing Precast Concrete Members," except that piles in
a corrosive environment shall be cured as follows:
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A. Piles shall be either steam cured or water cured. If water curing is used, the piles shall be
kept continuously wet by the application of water in conformance with the provisions in
Section 90-7.01A, "Water Method."

B. If steam curing is used, the steam curing provisions in Section 90-7.04, "Curing Precast
Concrete Members," shall apply except that the piles shall be kept continuously wet for
their entire length for a period of not less than 3 days, including the holding and steam
curing periods.

90-7.06 CURING SLOPE PROTECTION

Concrete slope protection shall be cured in conformance with any of the methods specified in
Section 90-7.01, "Methods of Curing."

Concreted-rock slope protection shall be cured in conformance with any of the methods
specified in Section 90-7.01, "Methods of Curing,”" with a blanket of earth kept wet for 72 hours,
or by sprinkling with a fine spray of water every 2 hours during the daytime for a period of
3 days.

90-7.07 CURING MISCELLANEOUS CONCRETE WORK

Exposed surfaces of curbs shall be cured by pigmented curing compounds as specified in
Section 90-7.01B, "Curing Compound Method."

Concrete sidewalks, gutter depressions, island paving, curb ramps, driveways, and other
miscellaneous concrete areas shall be cured in conformance with any of the methods specified in
Section 90-7.01, "Methods of Curing."

Shotcrete shall be cured for at least 72 hours by spraying with water, by a moist earth
blanket, or by any of the methods provided in Section 90-7.01, "Methods of Curing."

Mortar and grout shall be cured by keeping the surface damp for 3 days.

After placing, the exposed surfaces of sign structure foundations, including pedestal portions,
if constructed, shall be cured for at least 72 hours by spraying with water, by a moist earth
blanket, or by any of the methods provided in Section 90-7.01, "Methods of Curing."

90-8 PROTECTING CONCRETE
90-8.01 GENERAL

In addition to the provisions in Section 7-1.16, "Contractor's Responsibility for the Work and
Materials," the Contractor shall protect concrete as provided in this Section 90-8. If required by
the Engineer, the Contractor shall submit a written outline of the proposed methods for
protecting the concrete.

The Contractor shall protect concrete from damage from any cause, which shall include, but
not be limited to: rain, heat, cold, wind, Contractor's actions, and actions of others.

Concrete shall not be placed on frozen or ice-coated ground or subgrade nor on ice-coated
forms, reinforcing steel, structural steel, conduits, precast members, or construction joints.

Under rainy conditions, placing of concrete shall be stopped before the quantity of surface
water is sufficient to damage surface mortar or cause a flow or wash of the concrete surface,
unless the Contractor provides adequate protection against damage.

Concrete that has been frozen or damaged by other causes, as determined by the Engineer,
shall be removed and replaced by the Contractor at the Contractor's expense.
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90-8.02 PROTECTING CONCRETE STRUCTURES

Structure concrete and shotcrete used as structure concrete shall be maintained at a
temperature of not less than 7°C for 72 hours after placing and at not less than 4°C for an
additional 4 days.

90-8.03 PROTECTING CONCRETE PAVEMENT

Pavement concrete shall be maintained at a temperature of not less than 4°C for 72 hours.

Except as provided in Section 7-1.08, "Public Convenience," the Contractor shall protect
concrete pavement against construction and other activities that abrade, scar, discolor, reduce
texture depth, lower coefficient of friction, or otherwise damage the surface. Stockpiling,
drifting, or excessive spillage of soil, gravel, petroleum products, and concrete or asphalt mixes
on the surface of concrete pavement is prohibited unless otherwise specified in these
specifications, the special provisions or permitted by the Engineer.

If ordered by the Engineer or shown on the plans or specified in the special provisions,
pavement crossings shall be constructed for the convenience of public traffic. The material and
work necessary for the construction of the crossings, and their subsequent removal and disposal,
will be paid for at the contract unit prices for the items of work involved and if there are no
contract items for the work involved, payment for pavement crossings will be made by extra
work as provided in Section 4-1.03D, "Extra Work.". Where public traffic will be required to
cross over the new pavement, Type Il portland cement may be used in concrete, if permitted in
writing by the Engineer. The pavement may be opened to traffic as soon as the concrete has
developed a modulus of rupture of 3.8 MPa. The modulus of rupture will be determined by
California Test 523.

No traffic or Contractor's equipment, except as hereinafter provided, will be permitted on the
pavement before a period of 10 days has elapsed after the concrete has been placed, nor before
the concrete has developed a modulus of rupture of at least 3.8 MPa. Concrete that fails to attain
a modulus of rupture of 3.8 MPa within 10 days shall not be opened to traffic until directed by
the Engineer.

Equipment for sawing weakened plane joints will be permitted on the pavement as specified
in Section 40-1.08B, "Weakened Plane Joints."

When requested in writing by the Contractor, the tracks on one side of paving equipment will
be permitted on the pavement after a modulus of rupture of 2.4 MPa has been attained, provided
that:

A. Unit pressure exerted on the pavement by the paver shall not exceed 135 kPa;

B. Tracks with cleats, grousers, or similar protuberances shall be modified or shall travel on
planks or equivalent protective material, so that the pavement is not damaged; and

C. No part of the track shall be closer than 0.3-m from the edge of pavement.

In case of visible cracking of, or other damage to the pavement, operation of the paving
equipment on the pavement shall be immediately discontinued.

Damage to the pavement resulting from early use of pavement by the Contractor's equipment
as provided above shall be repaired by the Contractor.

The State will furnish the molds and machines for testing the concrete for modulus of
rupture, and the Contractor, at the Contractor's expense, shall furnish the material and whatever
labor the Engineer may require.

08-455901 [100%] 259



90-9 COMPRESSIVE STRENGTH

90-9.01 GENERAL

Concrete compressive strength requirements consist of a minimum strength that shall be
attained before various loads or stresses are applied to the concrete and, for concrete designated
by strength, a minimum strength at the age of 28 days or at the age otherwise allowed in
Section 90-1.01, "Description." The various strengths required are specified in these
specifications or the special provisions or are shown on the plans.

The compressive strength of concrete will be determined from test cylinders that have been
fabricated from concrete sampled in conformance with the requirements of California Test 539.
Test cylinders will be molded and initially field cured in conformance with California Test 540.
Test cylinders will be cured and tested after receipt at the testing laboratory in conformance with
the requirements of California Test 521. A strength test shall consist of the average strength of
2 cylinders fabricated from material taken from a single load of concrete, except that, if any
cylinder should show evidence of improper sampling, molding, or testing, that cylinder shall be
discarded and the strength test shall consist of the strength of the remaining cylinder.

When concrete compressive strength is specified as a prerequisite to applying loads or
stresses to a concrete structure or member, test cylinders for other than steam cured concrete will
be cured in conformance with Method 1 of California Test 540. The compressive strength of
concrete determined for these purposes will be evaluated on the basis of individual tests.

When concrete is designated by 28-day compressive strength rather than by cementitious
material content, the concrete strength to be used as a basis for acceptance of other than steam
cured concrete will be determined from cylinders cured in conformance with Method 1 of
California Test 540. If the result of a single compressive strength test at the maximum age
specified or allowed is below the specified strength but is 95 percent or more of the specified
strength, the Contractor shall make corrective changes, subject to approval of the Engineer, in
the mix proportions or in the concrete fabrication procedures, before placing additional concrete,
and shall pay to the State $14 for each in-place cubic meter of concrete represented by the
deficient test. If the result of a single compressive strength test at the maximum age specified or
allowed is below 95 percent of the specified strength, but is 85 percent or more of the specified
strength, the Contractor shall make the corrective changes specified above, and shall pay to the
State $20 for each in place cubic meter of concrete represented by the deficient test. In addition,
such corrective changes shall be made when the compressive strength of concrete tested at
7 days indicates, in the judgment of the Engineer, that the concrete will not attain the required
compressive strength at the maximum age specified or allowed. Concrete represented by a
single test that indicates a compressive strength of less than 85 percent of the specified 28-day
compressive strength will be rejected in conformance with the provisions in Section 6-1.04,
"Defective Materials."

If the test result indicates that the compressive strength at the maximum curing age specified
or allowed is below the specified strength, but is 85 percent or more of the specified strength,
payments to the State as required above shall be made, unless the Contractor, at the Contractor's
expense, obtains and submits evidence acceptable to the Engineer that the strength of the
concrete placed in the work meets or exceeds the specified 28-day compressive strength. If the
test result indicates a compressive strength at the maximum curing age specified or allowed
below 85 percent, the concrete represented by that test will be rejected, unless the Contractor, at
the Contractor's expense, obtains and submits evidence acceptable to the Engineer that the
strength and quality of the concrete placed in the work are acceptable. If the evidence consists of
tests made on cores taken from the work, the cores shall be obtained and tested in conformance
with the requirements in ASTM Designation: C 42. )

No single compressive strength test shall represent more than 250 m>.

08-455901 [100%] 260



If a precast concrete member is steam cured, the compressive strength of the concrete will be
determined from test cylinders that have been handled and stored in conformance with Method 3
of California Test 540. The compressive strength of steam cured concrete will be evaluated on
the basis of individual tests representing specific portions of production. If the concrete is
designated by 28-day compressive strength rather than by cementitious material content, the
concrete shall be considered to be acceptable whenever its compressive strength reaches the
specified 28-day compressive strength provided that strength is reached in not more than the
maximum number of days specified or allowed after the member is cast.

When concrete is specified by compressive strength, prequalification of materials, mix
proportions, mixing equipment, and procedures proposed for use will be required prior to
plac‘ ment of the concrete. Prequalification shall be accomplished by the submission of
acceptable certified test data or trial batch reports by the Contractor. Prequalification data shall
be based on the use of materials, mix proportions, mixing equipment, procedures, and size of
batch proposed for use in the work.

ertified test data, in order to be acceptable, shall indicate that not less than 90 percent of at
least 20 consecutive tests exceed the specified strength at the maximum number of cure days
specified or allowed, and none of those tests are less than 95 percent of specified strength.
Strength tests included in the data shall be the most recent tests made on concrete of the
proposed mix design and all shall have been made within one year of the proposed use of the
concrete. , '

Trial batch test reports, in order to be acceptable, shall indicate that the average compressive
strength of 5 consecutive concrete cylinders, taken from a single batch, at not more than 28 days
(or the maximum age allowed) after molding shall be at least 4 MPa greater than the specified
28-day compressive strength, and no individual cylinder shall have a strength less than the
specified strength at the maximum age specified or allowed. Data contained in the report shall
be from trial batches that were produced within one year of the proposed use of specified
strength concrete in the project. Whenever air-entrainment is required, the air content of trial
batches shall be equal to or greater than the air content specified for the concrete without
reduction due to tolerances.

Tests shall be performed in conformance with either the appropriate California Test methods
or the comparable ASTM test methods. Equipment employed in testing shall be in good
condition and shall be properly calibrated. If the tests are performed during the life of the
contract, the Engineer shall be notified sufficiently in advance of performing the tests in order to
witness the test procedures.

The certified test data and trial batch test reports shall include the following information:

Date of mixing.

Mixing equipment and procedures used.

The size of batch in cubic meters and the mass, type, and source of all ingredients used.
Penetration or slump (if the concrete will be placed under water or placed in cast-in-place
concrete piles) of the concrete.

The air content of the concrete if an air-entraining admixture is used.

The age at time of testing and strength of all concrete cylinders tested.

nm ONw

Certified test data and trial batch test reports shall be signed by an official of the firm that
performed the tests.

When approved by the Engineer, concrete from trial batches may be used in the work at
locations where concrete of a lower quality is required and the concrete will be paid for as the
type or class of concrete required at that location.
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After materials, mix proportions, mixing equipment, and procedures for concrete have been
prequalified for use, additional prequalification by testing of trial batches will be required prior
to making changes that, in the judgment of the Engineer, could result in a strength of concrete
below that specified.

The Contractor's attention is directed to the time required to test trial batches and the
Contractor shall be responsible for production of trial batches at a sufficiently early date so that
the progress of the work is not delayed.

When precast concrete members are manufactured at the plant of an established manufacturer
of precast concrete members, the mix proportions of the concrete shall be determined by the
Contractor, and a trial batch and prequaliﬁcation of the materials, mix proportions, mixing
equipment, and procedures will not be required.

90-10 MINOR CONCRETE
90-10.01 GENERAL

Concrete for minor structures, slope paving, curbs, sidewalks and other concrete work, when
designated as minor concrete on the plans, in the specifications, or in the contract item, shall
conform to the provisions specified herein.

The Engineer, at the Engineer's discretion, will inspect and test the facilities, materials and
methods for producing the concrete to ensure that minor concrete of the quality suitable for use
in the work is obtained.

90-10.02 MATERIALS
Minor concrete shall conform to the following requirements:

90-10.02A CEMENTITIOUS MATERIAL
Cementitious material shall conform to the provisions in Section 90-1.01, "Description."

90-10.02B AGGREGATE

Aggregate shall be clean and free from deleterious coatings, clay balls, roots, and other
extraneous materials.

Use of crushed concrete or reclaimed aggregate is acceptable only if the aggregate satisfies
all aggregate requirements.

The Contractor shall submit to the Engineer for approval, a grading of the combined
aggregate proposed for use in the minor concrete. After acceptance of the grading, aggregate
furnished for minor concrete shall conform to that grading, unless a change is authorized in
writing by the Engineer.

The Engineer may require the Contractor to furnish periodic test reports of the aggregate
grading furnished. The maximum size of aggregate used shall be at the option of the Contractor,
but in no case shall the maximum size be larger than 37.5 mm or smaller than 19 mm.

The Engineer may waive, in writing, the gradation requirements in this Section 90-10.02B, if,
in the Engineer's opinion, the furnishing of the gradation is not necessary for the type or amount
of concrete work to be constructed.

90-10.02C WATER

Water used for washing, mixing, and curing shall be free from oil, salts, and other impurities
that would discolor or etch the surface or have an adverse affect on the quality of the concrete.
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90-10.02D ADMIXTURES
The use of admixtures shall conform to the provisions in Section 90-4, "Admixtures."

90-10.03 PRODUCTION

Cementitious material, water, aggregate, and admixtures shall be stored, proportioned,
mixed, transported, and discharged in conformance with recognized standards of good practice
that will result in concrete that is thoroughly and uniformly mixed, that is suitable for the use
intended, and that conforms to requirements specified herein. Recognized standards of good
practice are outlined in various industry publications such as are issued by American Concrete
Institute, AASHTO, or the Department.

The cementitious material content of minor concrete shall conform to the provisions in
Section 90-1.01, "Description."

The amount of water used shall result in a consistency of concrete conforming to the
provisions in Section 90-6.06, "Amount of Water and Penetration." Additional mixing water
shall not be incorporated into the concrete during hauhng or after arrival at the delivery point,
unless authorized by the Engineer.

Discharge of ready-mixed concrete from the transporting vehicle shall be made while the
concrete is still plastic and before stiffening occurs. An elapsed time of 1.5 hours (one hour in
nonagitating hauling equipment), or more than 250 revolutions of the drum or blades, after the
introduction of the cementitious material to the aggregates, or a temperature of concrete of more
than 32°C will be considered conditions contributing to the quick stiffening of concrete. The
Contractor shall take whatever action is necessary to eliminate quick stiffening, except that the
addition of water will not be permitted.

The required mixing time in stationary mixers shall be not less than 50 seconds or more than
5 minutes.

The minimum required revolutions at mixing speed for transit-mixed concrete shall be not
less than that recommended by the mixer manufacturer, and shall be increased, if necessary, to
produce thoroughly and uniformly mixed concrete.

When a high range water-reducing admixture is added to the concrete at the job site, the total
number of revolutions shall not exceed 300.

Each load of ready-mixed concrete shall be accompanied by a weighmaster certificate that
shall be delivered to the Engineer at the discharge location of the concrete, unless otherwise
directed by the Engineer. The weighmaster certificate shall be clearly marked with the date and
time of day when the load left the batching plant and, if hauled in truck mixers or agitators, the
time the mixing cycle started.

A Certificate of Compliance conforming to the provisions in Section 6—1.07, "Certificates of
Compliance," shall be furnished to the Engineer, prior to placing minor concrete from a source
not previously used on the contract, stating that minor concrete to be furnished meets contract
requirements, including minimum cementitious material content specified.

90-10.04 CURING MINOR CONCRETE
Curing minor concrete shall conform to the provisions in Section 90-7, "Curing Concrete."

90-10.05 PROTECTING MINOR CONCRETE

Protecting minor concrete shall conform to the provisions in Section 90-8, "Protecting
Concrete," except the concrete shall be maintained at a temperature of not less than 4°C for
72 hours after placing.
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90-10.06 MEASUREMENT AND PAYMENT

Minor concrete will be measured and paid for in conformance with the provisions specified
in the various sections of these specifications covering concrete construction when minor
concrete is specified in the specifications, shown on the plans, or indicated by contract item in
the Engineer's Estimate.

90-11 MEASUREMENT AND PAYMENT
90-11.01 MEASUREMENT

Portland cement concrete will be measured in conformance with the provisions specified in
the various sections of these specifications covering construction requiring concrete.

For concrete measured at the mixer, the volume in cubic meters shall be computed as the
total mass of the batch in kilograms divided by the density of the concrete in kilograms per cubic
meter. The total mass of the batch shall be calculated as the sum of all materials, including
water, entering the batch. The density of the concrete will be determined in conformance with
the requirements in California Test 518.

90-11.02 PAYMENT

Portland cement concrete will be paid for in conformance with the provisions specified in the
various sections of these specifications covering construction requiring concrete.

Full compensation for furnishing and incorporating admixtures required by these
specifications or the special provisions will be considered as included in the contract prices paid
for the concrete involved and no additional compensation will be allowed therefor.

Should the Engineer order the Contractor to incorporate any admixtures in the concrete when
their use is not required by these specifications or the special provisions, furnishing. the
admixtures and adding them to the concrete will be paid for as extra work as provided in
Section 4-1.03D, "Extra Work."

Should the Contractor use admixtures in conformance with the provisions in Section 90-4.05,
"Optional Use of Chemical Admixtures," or Section 90-4.07, "Optional Use of Air-entraining
Admixtures," or should the Contractor request and obtain permission to use other admixtures for
the Contractor's benefit, the Contractor shall furnish those admixtures and incorporate them into
the concrete at the Contractor's expense and no additional compensation will be allowed therefor.

AAAAAAAAAAAAAAAAAAAAAAANAAANAANAANNNNANNANANA

SECTION 91 PAINT
(Issued 11-18-05)

Replace Section 91-3 with:
91-3 PAINTS FOR TIMBER
91-3.01 WOOD PRIMER, LATEX-BASE
Classification:

This specification covers a ready-mixed priming paint for use on unpainted wood or exterior
woodwork. It shall conform with the requirements in the Detailed Performance Standards of the
Master Painters Institute (MPI) for exterior wood primers, and be listed on the Exterior Latex
Wood Primer MPI List Number 6.
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91-3.02 PAINT; LATEX-BASE FOR EXTERIOR WOOD, WHITE AND TINTS
Classification:

This specification covers a ready-mixed paint for use on wood surfaces subject to outside
exposures. This paint shall conform to the requirements in the Detailed Performance Standards
of the Master Painters Institute (MPI) for Paint, Latex, Exterior, and shall be listed on the
following MPI Approved Products List:

A. Exterior Latex, Flat MPI Gloss Level 1, MPI List Number 10.
B. Exterior Latex, Semi-Gloss, MPI Gloss Level 5, MPI List Number 11.
C. Exterior Latex, Gloss, MPI Gloss Level 6, MPI List Number 119.

Unpainted wood shall first be primed with wood primer conforming to the provisions in
Section 91-3.01, "Wood Primer, Latex-Base."

Replace Section 91-4 with:
91-4 MISCELLANEOUS PAINTS
91-4.01 THROUGH 91-4.04 (BLANK)

91-4.05 PAINT; ACRYLIC EMULSION, EXTERIOR WHITE AND LIGHT AND
MEDIUM TINTS

Classification:

This specification covers an acrylic emulsion paint designed for use on exterior masonry.
This paint shall conform to the ‘requirements in the Detailed Performance Standards of the
Master Painters Institute (MPI) for Paint, Latex, Exterior, and shall be listed on the following
MPI Approved Products Lists:

A. Exterior Latex, Flat MPI Gloss Level 1, MPI List Number 10.
B. Exterior Latex, Semi-Gloss, MPI Gloss Level 5, MPI List Number 11.
C. Exterior Latex, Gloss, MPI Gloss Level 6, MPI List Number 119.

This paint may be tinted by using "universal" or "all purpose" concentrates.

AAAAAAAAAAAAAAAAAANAAAAANAAAANAAAAAANAANAN

SECTION 92 ASPHALTS
(Issued 03-21-08)

Replace Section 92 with:
SECTION 92 ASPHALTS
92-1.01 DESCRIPTION

Asphalt is refined petroleum or a mixture of refined liquid asphalt and refined solid asphalt
that are prepared from crude petroleum. Asphalt is:
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1. Free from residues caused by the artificial distillation of coal, coal tar, or paraffin
2. Free from water
3. Homogeneous

92-1.02 MATERIALS
GENERAL

Furnish asphalt under the Department's "Certification Program for Suppliers of Asphalt.”
The Department maintains the program requirements, procedures, and a list of approved
suppliers at:

http://www.dot.ca.gov/hg/esc/Translab/fpm/fpmcoc.htm

Transport, store, use, and dispose of asphalt safely.
Prevent the formation of carbonized particles caused by overheating asphalt during
manufacturing or construction.

GRADES
Performance graded (PG) asphalt binder is:
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Performance Graded Asphalt Binder

Specification
Grade
Property AASHTO
Test PG PG PG PG PG
Method 58-22° 64-10 64-16 64-28 70-10
Original Binder
Flash Point, Minimum °C T48 230 230 230 230 230
Solubility, Minimum % ° T44 99 99 99 99 99
Viscosity at 135°C, © T316
Maximum, Pa‘s 3.0 3.0 3.0 3.0 3.0
Dynamic Shear, T315
Test Temp. at 10 rad/s, °C 58 64 64 64 70
Minimum G*/sin(delta), kPa 1.00 1.00 1.00 1.00 1.00
RTFO Test, T 240
Mass Loss, Maximum, % 1.00 1.00 1.00 1.00 1.00
RTFO Test Aged Binder
Dynamic Shear, T315
Test Temp. at 10 rad/s, °C 58 64 64 64 70
Minimum G*/sin(delta), kPa 2.20 2.20 2.20 2.20 2.20
Ductility at 25°C T51
Minimum, cm . 75 75 75 75 75
PAV T Aging, R 28
Temperature, °C 100 100 100 100 110
RTFO Test and PAV Aged Binder
Dynamic Shear, T 315
Test Temp. at 10 rad/s, °C 224 311 28 ¢ 2214 344
Maximum G*sin(delta), kPa 5000 5000 5000 5000 5000
Creep Stiffness, T313
Test Temperature, °C -12 0 -6 -18 0
Maximum S-value, Mpa 300 300 300 300 300
Minimum M-value 0.300 0.300 0.300 0.300 0.300

Notes:

a. Use as asphalt rubber base stock for high mountain and high desert area.

b. The Engineer waives this specification if the supplier is a Quality Supplier as defined by the Department's
"Certification Program for Suppliers of Asphalt."
c. The Engineer waives this specification if the supplier certifies the asphalt bmder can be adequately pumped and

mixed at temperatures meeting applicable safety standards.

d. Test the sample at 3°C higher if it fails at the specified test temperature. G*sin(delta) remains 5000 kPa

maximum.

e. "RTFO Test" means the asphaltic residue obtained using the Rolling Thin Film Oven Test, AASHTO Test
Method T 240 or ASTM Designation: D 2872. The residue from mass change determination may be used for

other tests.

f. "PAV" means Pressurized Aging Vessel.

Performance graded polymer modified asphalt binder (PG Polymer Modified) is:
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Performance Graded Polymer Modified Asphalt Binder *

Specification
Grade
Property AASHTO Test Method
' PG PG PG
58-34 PM 64-28 PM 76-22 PM
Original Binder

Flash Point, Minimum °C T 48 230 230 230
Solubility, Minimum % ° T 44° 98.5 98.5 98.5
Viscosity at 135°C, ¢ T316

Maximum, Pa‘s 3.0 3.0 3.0
Dynamic Shear, T 315

Test Temp. at 10 rad/s, °C 58 64 76

Minimum G*/sin(delta), kPa 1.00 1.00 1.00
RTFO Test, T 240

Mass Loss, Maximum, % 1.00 1.00 1.00

RTFO Test Aged Binder

Dynamic Shear, T 315

Test Temp. at 10 rad/s, °C 58 64 76

Minimum G*/sin(delta), kPa 2.20 2.20 2.20
Dynamic Shear, T 315

Test Temp. at 10 rad/s, °C Note e Notee Note e

Maximum (delta), % 80 80 80
Elastic Recovery’, T 301

Test Temp., °C 25 25 25

Minimum recovery, % 75 75 65
PAV? Aging, R 28

Temperature, °C 100 100 110

RTFO Test and PAV Aged Binder

Dynamic Shear, T 315

Test Temp. at 10 rad/s, °C 16 22 31

Maximum G*sin(delta), kPa 5000 5000 5000
Creep Stiffness, T313

Test Temperature, °C -24 -18 -12

Maximum S-value, MPa 300 300 300

Minimum M-value 0.300 0.300 0.300

Notes:

a. Do not modify PG Polymer Modified using acid modification.

b.  The Engineer waives this specification if the supplier is a Quality Supplier as defined by the Department's
"Certification Program for Suppliers of Asphalt."

¢.  The Department allows ASTM D 5546 instead of AASHTO T 44

d.  The Engineer waives this specification if the supplier certifies the asphalt binder can be adequately pumped
and mixed at temperatures meeting applicable safety standards.

e.  Test temperature is the temperature at which G*/sin(delta) is 2.2 kPa. A graph of log G*/sin(delta) plotted
against temperature may be used to determine the test temperature when G*/sin(delta) is 2.2 kPa. A graph of
(delta) versus temperature may be used to determine delta at the temperature when G*/sin(delta) is 2.2 kPa.
The Engineer also accepts direct measurement of (delta) at the temperature when G*/sin(delta) is 2.2 kPa.

£ Tests without a force ductility clamp may be performed.
"PAV" means Pressurized Aging Vessel.

SAMPLING

Provide a sampling device in the asphalt feed line connecting the plant storage tanks to the
asphalt weighing system or spray bar. Make the sampling device accessible between 600 and

750 mm above the platform. Provide a receptacle for flushing the sampling device.

Include with the sampling device a valve:
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Between 10 and 20 mm in diameter

. Manufactured in a manner that a one-liter sample may be taken slowly at any time during
plant operations

3. Maintained in good condition

NG e’

Replace failed valves.
In the Engineer's presence, take 2 one-liter samples per operating day. Provide round,
friction top, one-liter containers for storing samples.

92-1.03 EXECUTION

If asphalt is applied, you must comply with the heating and application specifications for
liquid asphalt in Section 93, "Liquid Asphalts."

92-1.04 MEASUREMENT

If the contract work item for asphalt is paid by mass, the Department measures asphalt tonnes
by complying with the specifications for mass determination of liquid asphalt in Section 93,
"Liquid Asphalts."

The Engineer determines the asphalt mass from volumetric measurements if you:

1. Use a partial asphalt load.

2. Use asphalt at a location other than a mixing plant and no scales within 35 km are
available and suitable. ,

3. Deliver asphalt in either of the following:

3.1. A calibrated truck with each tank accompanied by its measuring stick and
calibration card.

3.2. A truck equipped with a calibrated thermometer that determines the asphalt
temperature at the delivery time and with a vehicle tank meter complying with the
specifications for weighing, measuring, and metering devices in Section 9-1.01,
"Measurement of Quantities."

If you furnish hot mix asphalt from a mixing plant producing material for only one project,
the Engineer determines the asphalt quantity by measuring the volume in the tank at the project's
start and end provided the tank is calibrated and equipped with its measuring stick and
calibration card.

The Engineer determines pay quantities from volumetric measurements as follows:

1. Before converting the volume to mass, the Engineer reduces the measured volume to that
which the asphalt would occupy at 15°C.

2. The Engineer uses 981 L/tonne and 1020 g/L for the average mass and volume for PG

and PG Polymer Modified asphalt grades at 15°C.
3. The Engineer uses the Conversion Table in Section 93, "Liquid Asphalts."

ANAANANANANAAANANANAANAAAAANAANAAAAAANAAAANAANAAAAN
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SECTION 93 LIQUID ASPHALTS
(Issued 11-03-06)

In Section 93-1.04 replace the 9th paragraph with:

The following Legend and Conversion Table is to be used for converting volumes of liquid
asphalt products, Grades 70 to 3000, inclusive, and paving asphalt Grades PG 58-22, PG 64-10,
PG 64-16, PG 64-28, and PG 70-10, and Grades PG 58-34 PM, PG 64-28 PM, and PG
76-22 PM.

AAAAAAAAAAAAAAAAAANAAAANANNAAAAAANAAANANAANAN

SECTION 95 EPOXY
(Issued 03-16-07)

Replace Section 95 with:
SECTION 95 EPOXY
95-1 GENERAL
95-1.01 DESCRIPTION

These specifications are intended to specify epoxy that will meet service requirements for
highway construction.

Epoxy shall be furnished as 2 components, which shall be mixed together at the site of the
work.

95-1.02 SAMPLING AND TESTING

Epoxy shall not be used prior to sampling and testing unless its use is permitted prior to
sampling and testing in conformance with the provisions in Section 6-1.07, "Certificates of
Compliance."

Tests will be conducted in conformance with the latest test methods of the American Society
for Testing and Materials, and California Test Methods in use by the Transportation Laboratory.

Epoxy components shall be formulated to maintain the specified properties for a minimum of
one year. The Engineer may require additional testing of any epoxy component that has not been
used within one year of manufacture.

95-1.03 PACKAGING, LABELING AND STORING

Each component shall be packaged in containers of size proportional to the amount of that
component in the mix so that one container of each component is used in mixing one batch of
epoxy. The containers shall be of such design that all of the contents may be readily removed
and shall be well sealed to prevent leakage. The containers and labeling shall meet U.S.
Department of Transportation Hazardous Material Shipping Regulations, and the containers shall
be of a material, or lined with a material, of such character as to resist any action by the
components. Each container shall be clearly labeled with the ASTM Designation: C881 Class
and Type; designation (Component A or B); manufacturer's name; date of manufacture; batch
number (a batch shall consist of a single charge of all components in a mixing chamber); all
directions for use (as specified elsewhere) and such warning or precautions concerning the
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contents as may be required by State or Federal Laws and Regulations. The manufacturer of the
finished epoxy components shall furnish a Certificate of Compliance in conformance with the
provisions in Section 6-1.07, "Certificates of Compliance," and a copy of the label for each
material. The certificate shall include a list, by Title and Section, of the State and Federal
packaging and labeling laws and regulations that the manufacturer has complied with.

Attention is directed to the characteristic of some epoxy components to crystallize or thicken
excessively prior to use when stored at temperatures below 2°C. Any material which shows
evidence of crystallization or a permanent increase in viscosity or settling of pigments which
cannot be readily redispersed with a paddle shall not be used.

95-1.04 DIRECTIONS FOR USE

At the time of mixing, components A and B shall be at a temperature between 15°C and
30°C, unless otherwise specified. Any heating of the adhesive components shall be done by
application of indirect heat. Immediately prior to mixing, each component shall be thoroughly
mixed with a paddle. Separate paddles shall be used to stir each component. Immediately prior
to use, the 2 components shall be thoroughly mixed together in the specified ratios. No solvent
shall be added to any epoxy.

After mixing, epoxies shall be placed in the work and any overlaying or inserted material
which is to be bonded to the work by the epoxy shall also be placed before thickening of the
epoxy has begun. Surfaces upon which epoxy is to be placed shall be free of rust, paint, grease,
asphalt, and loose and deleterious material. When epoxy is used as a binder to make epoxy
concrete or mortar, the 2 components of epoxy shall be thoroughly mixed together before the
aggregate is added and, unless otherwise specified, the mix proportions shall consist of one part
of binder to approximately 4 parts of aggregate, by volume. Aggregate for use in epoxy concrete
and mortar shall be clean and shall have a moisture content of not more than 0.50-percent when
tested by California Test 226. Surfaces against which epoxy concrete and mortar are to be
placed shall be primed with a coat of the epoxy used just prior to placing the concrete or mortar.

95-2 TYPES OF EPOXIES

95-2.01 BINDER (ADHESIVE), EPOXY RESIN BASE
Classification:

This specification covers a low viscosity epoxy formulated primarily for use in making
high-strength epoxy concrete and epoxy mortar and in pressure grouting of cracks in concrete.
For load bearing applications, use ASTM Designation: C 881, Type IV, Grade 1, Class B or C.
Class B or C shall be used depending on the substrate and ambient temperatures. Use Grade B
for atmospheric and surface temperatures as low as 4°C. Use Class C when temperatures are
15°C or higher. For non-load bearing applications use ASTM Designation: C881, Type I,
Grade 1, ClassB or C. Apply no thicker than recommended by the manufacturer. Thick
sections of this epoxy are not suitable for use in freeze thaw environments. In a freeze-thaw
environment, increase the aggregate loading to improve the properties of the epoxy concrete.

Directions for Use:

Mix in conformance with the manufacturer's written recommendations. No more material
shall be mixed than can be used within the pot-life from the time mixing operations are started.

95-2.02 (BLANK)
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95-2.03 EPOXY RESIN ADHESIVE FOR BONDING NEW CONCRETE TO OLD
CONCRETE

Classification:

This specification covers a low viscosity paste epoxy formulated primarily for use in bonding
new portland cement concrete to hardened portland cement concrete. The epoxy shall meet the
specification requirements of ASTM Designation: C 881, Type V, Grade 2. This epoxy is
available in 2 Classes: Class C for general use at temperature greater than 15°C and Class B for
use when cure temperatures are below 15°C and above 4°C, or when a faster cure is required.

Directions for Use:

The mixing ratio and use shall be in conformance with the manufacturer's written
recommendations. When measuring as individual Components A and B, stir and tap the
measuring containers to remove possible air voids. The ingredients in Components A and B
shall be thoroughly dispersed such that each component forms a uniform paste. Do not mix
more material than can be spread within the pot life from the time mixing operations are started.
The spreading rate shall be sufficient to thoroughly coat the surface. Spread the mixed adhesive
by brush or roller over blast-cleaned concrete at a rate recommended by the manufacturer. The
new concrete shall be placed against the adhesive coating on the old concrete before the adhesive
has set. If the adhesive has set and is not tacky prior to placing the new concrete, a new coating
of adhesive shall be applied.

95-2.04 RAPID SET EPOXY ADHESIVE FOR PAVEMENT MARKERS
Classification:

This specification covers a high viscosity paste, rapid set epoxy formulated primarily for use
in bonding pavement markers to portland cement concrete and asphalt concrete. The adhesive
shall meet ASTM Designation: C 881, Type IV, Grade 3, Class B and C except that the gel time
may be shorter than 30 minutes. The adhesive shall conform to these requirements and the
following.

Characteristics of Combined Components:
All tests shall be performed in conformance with the requirements in California Test 434.
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Property Requirement

Gel time, minutes, maximum, at 25°C 30
Bond Strength to Concrete, Time, minutes
{maximum) to reach not less than 1.4 MPa

at 25°C +1°C 35

at 10°C £1°C 45
Slant Shear Strength

2 days at 25°C £1°C, MPa 7

14 days at 25°C +1°C, plus water soak, MPa 10.5
Tensile Adhesion and Cohesion

Ceramic marker bottom, MPa ' 4.8 min.

Ceramic marker bottom, including post cure, 4.8 min.

MPa

Retroreflective pavement marker bottom, 3.4 min.

MPa
Color of mixed epoxy gray
Glass transition temperature, Tg, samples
conditioned at 25°C for 24 hours, ASTM 30°C min.
Designation: D 4065

Directions for Use:

Components A and B shall be mixed in conformance with the manufacturer's written
recommendations. When an automatic proportioning and mixing machine is used, the
temperature of the components shall be maintained by indirect heating or cooling, so that the
adhesive will meter, mix and extrude properly. The maximum temperature shall be such that
after proper mixing no excess adhesive shall flow from under the marker other than that
specified in Section 85-1.06, "Placement." ;

95-2.05 STANDARD SET EPOXY ADHESIVE FOR PAVEMENT MARKERS
Classification:

This specification covers a high viscosity paste standard set epoxy formulated primarily for
use in bonding pavement markers to portland cement concrete and asphalt concrete. The epoxy
shall meet ASTM Designation: C 881, Type IV, Viscosity Grade 3, Classes B or C, except that
the gel time may be shorter than 30 minutes.

Characteristics of Combined Components:
All tests shall be performed in conformance with the requirements in California Test 434.
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Property Requirement

Gel time, minutes, maximum, at 25°C 30
Bond Strength to Concrete, Time (maximum)
to reach not less than 1.4 MPa

at 25°C +1°C 3.5 hours

at 13°C +1°C 24 hours
Slant Shear Strength

2 days at 25°C £1°C, MPa 7 min.

14 days at 25°C £1°C, plus water soak, MPa 10.5 min.
Tensile Adhesion and Cohesion

Ceramic marker bottom, MPa 4.8 min.

Ceramic marker bottom, including post cure, 4.8 min.

MPa

Reflective pavement marker bottom, MPa 3.4 min.
Color of Mixed Components gray
Glass transition temperature, Tg, samples
conditioned at 25°C for 24 hours, ASTM 30°C min.
Designation: D 4065

Directions for Use:

Components A and B shall be mixed in conformance with the manufacturer's written
recommendations. When an automatic proportioning and mixing machine is used, the
temperature of the components shall be maintained by indirect heating or cooling, so that the
adhesive will meter, mix and extrude properly. The maximum temperature shall be such that
after proper mixing no excess adhesive shall flow from under the marker other than that
specified in Section 85-1.06, "Placement."

95-2.06 (BLANK)
95-2.07 (BLANK)
95-2.08 (BLANK)

95-2.09 EPOXY SEALANT FOR INDUCTIVE LOOPS
Classification:

This specification covers a high viscosity liquid epoxy formulated primarily for use in
sealing inductive wire loops and leads imbedded in asphalt concrete and portland cement
concrete for traffic signal controls and vehicle counters. This epoxy is to be used for repair work
on existing spalls, cracks and other deformations in and around saw cuts housing inductor loops
and leads. The rapid cure allows minimum traffic delay. This sealant is suitable for use in
freeze-thaw areas. The epoxy shall meet ASTM Designation: C 881, Type I, Grade 2 and the
following requirements.

Characteristics of Combined Components:
All tests shall be performed in conformance with the requirements in California Test 434.
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Property Requirement
Gel time, minutes, maximum 30
On 3-mm cast sheet, cured 18 hours at 25°C, + 5 hours at
70°C
Tensile Strength, MPa 2.7 min.
Elongation, percent 90 min.
Shore D Hardness 45 min.

Directions for Use:

Saw cuts shall be cleaned with compressed air to remove all excess moisture and debris. For
repairing damaged saw cuts, all loose spalled material shall be cleaned away from the saw cut,
chipping back to sound asphalt concrete or portland cement concrete and all loose material
cleaned from loop wires.

The mixing ratio shall be in conformance with the manufacturer's recommendations. No
more material shall be mixed than can be used within the gel time from the time mixing
operations are started.

When automatic mixing equipment is used for mixing the sealant, the provisions in the
twelfth paragraph in Section 85-1.06, "Placement," shall apply.

95-2.10 (BLANK)

95-2.11 EPOXY RESIN ADHESIVE FOR INJECTION GROUTING OF PORTLAND
CEMENT CONCRETE PAVEMENTS

Directions for Use:

Both components and the mixed material shall contain no solvents. The mixing ratio of the
components in terms of volume and mass shall be clearly stated. The material shall be suitable
for use in the mixing equipment used by the applicator. Epoxy adhesive samples shall be
furnished to the Engineer for testing at least 12 days before the expected time of use.
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Characteristics of Adhesive:

California
Testd Test Requirement
Brookfield Viscosity, No. 3
Spindle at 20 rpm, Pa's at 25°C 434, Part 4 0.9 max.
Gel time, minutes 434, Part 1 2to 15
Slant Shear Strength on Dry 434, Part 5b
Concrete, MPa, after 4 days of 41.4 min.
cure in air at 25°C £1°C
Slant Shear Strength on Wet 434, Part 5P
Concrete, MPa, after 4 days of 21.1 min.
cure in air at 25°C +1°C
Tensile Strength, Mpa 434, Part 7, except 31.0 min.
test after 4 days of
cure at 25°C £1°C
Elongation, % 434, Part 7, except 10 max.
test after 4 days of
cure at 25°C £1°C

08-455901 [100%]

a The mixing ratio used will be that recommended by the
manufacturer.

b  For slant shear strength on concrete, delete Sections B-1 and B-5 of
California Test 434, Part 5. For dry concrete, use Step "2" below only.
For wet concrete, use both Steps "1" & "2":

1 Soak blocks in water for 24 hours at 25°C £1°C. Remove and wipe
off excess water.

2 Mix epoxy as described in California Test 434, Part 1, and apply a
coat approximately 250 um thick to each diagonal surface. Place four
3-mm square pieces of shim stock 305 pm thick on one block to control
final film thickness. Before pressing the coated surfaces together, leave
the blocks so that the coated surfaces are horizontal until the epoxy reacts
slightly to prevent excessive flow.

END OF AMENDMENTS
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