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 3, 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.

SECTION 92: ASPHALTS

Issue Date: February 2, 2007
Section 92, "Asphalts,” of the Standard Specifications is amended to read:

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:

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:

hitp://www.dot.ca.gov/hg/esc/Translab/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
Qriginal Binder
Flash Point, Minimum °C T48 230 230 230 230 230
Solubility, Minimum % ° T 44 99 99 9% 99 99
Viscosity at 135°C, * T 316
Maximum, Pa's 3.0 3.0 3.0 3.0 3.0
Dynamic Shear, T 315
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
RTFOQ Test Aged Binder
Dynamic Shear, T 315
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 T 51
Minimum, cm 75 75 75 75 75
PAV " 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 31¢ 28¢ 22" 34 ¢
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.”
¢. The Engineer waives this specification if the supplier certifies the asphalt binder can be adequately pumped and

mixed at teraperatures 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, Pag 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 {0 rad/s, °C Note e Note e Notee
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
j Maximum G*sin{delta), kPa 5000 5000 5000
Creep Stiffness, T 313
; 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.

e
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SAMPLING

e 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 24 and 30 inches above the
platform. Provide a receptacle for flushing the sampling device.

» Include with the sampling device a valve:

1. Between 1/2 and 3/4 inch in diameter

2. Manufactured in a manner that a one-quart sample may be taken slowly at any time during plant
operations

3. Maintained in good condition

«  Replace failed valves,
* In the Engineet's presence, take 2 one-quart samples per operating day. Provide round, friction top,
one-quart 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 weight, the Department measures asphalt tons by
complying with the specifications for weight determination of liquid asphalt in Section 93, "Liquid
Asphalts.”

+ The Engineer determines the asphalt weight from volumetric measurements if you:

1. Use a partial asphalt foad

2. Use asphalt at a location other than a mixing plant and no scales within 20 miles 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 asphalt concrete 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 weight, the Engineer reduces the measured volume to that which
the asphalt would occupy at 60 °F.

2. The Engineer uses 235 gallons per ton and 8.51 pounds per gallon for the average wexght and
volume for PG and PG Polymer Modified asphalt grades at 60 °F.

3. The Engineer uses the Conversion Table in Section 93, "Liquid Asphalts.”

SECTION 93: LIQUID ASPHALTS

Issue Date: November 3, 2006
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The ninth paragraph of Section 93-1.04, "Measurement,” of the Standard Specifications is amended to
read:

» 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.

END OF AMENDMENTS
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10-1.46 PILING
GENERAL

Piling shall conform to the provisions in Section 49, "Piling," of the Standard Specifications, and
these special provisions.

Unless otherwise specified, welding of any work performed in conformance with the provisions in
Section 49, "Piling," of the Standard Specifications, shall be in conformance with the requirements in
AWS D1.1.

Attention is directed to "Project Information," "Precast Concrete Quality Control," and "Welding" of
these special provisions.

Difficult pile installation is anticipated due to the presence of slightly to moderately weathered
bedrock within the range of pile specified tip elevations. The elevation of this layer of bedrock is
anticipated to vary considerably within a given footing. As-built plans indicate that the final pile tip
elevations of the existing piles varied as much as [6 feet within the same footing.

It is anticipated that several piles may reach nominal compression resistance prior to reaching
specified tip elevations. Attention is directed to provisions regarding dynamic monitoring in Section
10-1.46, "Piling," of these special provisions regarding additional pile acceptance criteria with dynamic
monitoring requirements. Piles that reach nominal compression resistance, satisfy requirements of
dynamic monitoring, and satisfy design tip elevations for tension and lateral loads shall be cut off as
directed by the Engineer. Full compensation for cutting off piles resulting from reaching nominal
resistance prior to reaching the specified tip elevation shall be considered as included in the contract price
paid per unit for drive pile of the size shown on the plans, and no additional compensation will be allowed
therefor.

Driving System Submittal

Before installing driven piling, the Contractor shall provide a driving system submittal, including
driveability analysis, in conformance with Section 5-1.02, "Plans and Working Drawings," of the
Standard Specifications, All proposed driving systems (i.e., each hammer that may be brought onto the
site) shall be included in the submittal. i

The driving system submittal shall include an analysis showing that the proposed driving systems will
install piling to the specified tip elevation and specified bearing. Driving systems shall generate
sufficient energy to drive the piles with stresses not more than 95 percent of the specified yield strength of
the steel pile or unfilled steel shell. Submittals shall include the following:

A. Complete description of soil parameters used, including soil quake and damping coefficients, skin
friction distribution, ratio of shaft resistance to nominal compression resistance, assumptions
made regarding the formation of soil plugs, and assumptions made regarding drilling through the
center of open ended steel shells.

B. List of all hammer operation parameters assumed in the analysis including fuel settings, stroke
limitations, and hammer efficiency.

C. Driveability studies that are based on a wave equation analysis using a computer program that has
been approved by the Engineer. Driveability studies shall model the Contractor's proposed
driving systems, including the hammers, capblocks, and pile cushions, as well as determine
driving resistance and pile stresses for assumed site conditions. Separate analyses shall be
completed af elevations above the specified tip elevations where difficult driving is anticipated.
Studies shall include plots for a range of pile compression capacities above and below the
nominal compression resistance shown on the plans. Plots shall include the following:

1. Pile compressive stress versus blows per foot.
2. Pile tensile stress versus blows per foot.
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3. Nominal compression tesistance versus blows per foot,

D. Copies of all test results from any previous pile load tests, dynamic monitoring, and all driving
records used in the analyses. .
E. Completed "Pile and Driving Data Form" included in these special provisions.

The driving system submittal shall be stamped and signed by an engineer who is registered as a Civil
Engineer in the State of California, Before installing piling, the Contractor shall allow the Engineer
3 weeks to review a driving system submittal after a complete set, as determined by the Engineer, has
been received. Should the Engineer fail to complete the review within the time allowance, and if, in the
opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of
the delay in the driving system submittal review, the delay will be considered a right of way delay in
conformance with the provisions in Section 8-1.09, "Right of Way Delays," of the Standard
Specifications.

The Contractor shall use the driving system and installation methods described in the approved
driving system submittal for a given control location. Any change in hammers from those submitted and
approved by the Engineer shall also meet the requirements for driving system submittals. Revised and
new driving system submittals shall be approved by the Engineer before using corresponding driving
systems on production piling. The Contractor shall allow the Engineer 3 weeks to review each revised
and each new driving system submittal after a complete set, as determined by the Engineer, has been
received.

Approval of pile driving equipment will not relieve the Contractor of his responsibility to drive piling,
free of damage, to the specified penetration.
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CALIFORNIA DEPARTMENT OF TRANSPORTATION
TRANSPORTATION LABORATORY

PILE AND DRIVING DATA FORM

Structure Name : Contract No.:
Project:
Structure No.: Pile Driving Contractor or
Dist./Co./Rte./Post Mi: Subcontractor (Pile Driven By)
Manufacturer: Model:
Type: Serial No.:
Rated Energy: at Length of Stroke
Ram Hammer
Modifications:
-—v-
R a
[ Anvil ]
Material:
Capblock
(H;mmer Thickness: - . in Area: in.2
Cushion) Modulqs of Elastlc.lty - E: ksi
Coefficient of Restitution - e:
l_\/___<:| Helmet
Pile Ca Bonnet . . H
P | Anvil Block | Veisht kips
Drivehead
Material: .
: Pile Thickness: in Area: in?
Modulus of Elasticity - E: ksi

Pile

Coefficient of Restitution - €:

Pile Type:

Length (In Leads):

Lb/ft.: Taper:

Wall Thickness:

Cross Sectional Area:

Design Pile Capacity:

kips

Description of Splice:

Tip Treatment
Description:

DISTRIBUTE one copy

Transiab,
Foundation Testing

Translab,
Geotechnical Design

, D Resident Engineer

Note: If mandrel is used to drive the pile, attach separate
manufacturer's detail sheet(s) including weight and dimensions.

Submitted By:

Date: Phone No.:
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Dynamic Monitoring

Piles that are initially driven to a depth greater than 10 feet above the specified tip elevation and
achieve nominal compression capacity by satisfying the pile driving acceptance criteria should be
considered as ‘short’ piles and subject to further evaluation using dynamic monitoring with a Pile Driving
Analyzer (PDA) during construction. The pile driving acceptance criteria shall be based on Section 49-
1.08 of the standard specifications and the nominal compression curves that are submitted by the
contractor as required by the special provisions. Dynamic monitoring shall be conducted on a maximum
of two ‘short’ piles for the entire project. The two piles evaluated shall be in separate pile caps. Dynamic
monitoring conducted on the first ‘short’ pile shall be used to evaluate short piles within the same pile
cap. Dynamic monitoring results from a short pile in the second pile cap where this condition is
encountered shall be used in conjunction with the first set of PDA data to evaluate other ‘short’ piles for
acceptance. The Engineer will determine which piles will receive dynamic monitoring. These provisions
do not apply to dynamic monitoring of falsework piles by the Contractor.

The contractor shall be responsible for coordinating and conducting the dynamic monitoring and for
providing all equipment, personnel and access to the piles selected for dynamic monitoring, The dynamic
monitoring should be conducted by a professional engineer with experience in dynamic monitoring of pile
driving operations and interpretation of the resulting PDA data. The contractor should be responsible for
subcontracting to the dynamic monitoring testing firm and should provide the necessary access and
equipment for the monitoring firm to attach the instrumentation and cables to the subject piles being
tested. The engineer should be provided with sufficient time to mobilize to the site to observe the dynamic
monitoring.

The first pile driven short more than 10 feet above specified tip should have dynamic monitoring
conducted on it. The dynamic monitoring is not required to be conducted on the same day the pile was
installed. Piles to be dynamically monitored shall be prepared and driven by the contractor, The piles
selected should be driven as a ‘restrike’ using dynamic monitoring and should be subjected to a minimum
of 10 blows with a sufficiently warmed up hammer and driven at least 1 inch. The restrike should provide
sufficient data for the contractor’s testing agency to evaluate the capacity of the pile.

Wave Equation

The Contractor will conduct a penetration and bearing analysis based on the dynamic monitoring
results and develop an estimated compression and tensile capacity. Penetration and bearing analyses of
piles cut off more than ten feet above the specified tip elevation will be based on a wave equation
analysis.

The Contractor shall be allowed five days to complete dynamic monitoring and provide the results of
the dynamic monitoring to the Engineer for a given location. Day one of five shall be the first day after
the pile is requested to be cut off greater than 10 feet above specified tip.

The Engineer shall be allowed five days to evaluate the dynamic monitoring data and either accept or
reject the pile monitored. Upon approval of the Engineer, a "short” pile can be cut off at the driven
elevation.
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CAST-IN-DRILLED-HOLE CONCRETE PILES
GENERAL

Summary

Cast-in-drilled-hole (CIDH) concrete piling shall conform to the provisions in Section 49-4, "Cast-In-
Place Concrete Piles," of the Standard Specifications and these special provisions.
The provisions of "Welding" of these special provisions shall not apply to temporary steel casings.

SUBMITTALS

Pile Installation Plan

The Contractor shall submit a pile installation plan to the Engineer for approval for all CIDH concrete
piling. The pile installation plan shall be submitted at least 15 days before constructing CIDH concrete
piling and shall include complete descriptions, details, and supporting calculations for the following:

Concrete mix design, certified test data, and trial batch repotts.

Drilling or coring methods and equipment.

Proposed method for casing installation and removal when necessary.

Plan view drawing of pile showing reinforcement. Include inspection pipes on the drawing if
inspection pipes are required.

Methods for placing, positioning, and supporting bar reinforcement.

Methods and equipment for determining the depth of concrete and actual and theoretical volume
placed, including effects on volume of concrete when any casings are withdrawn.

Methods and equipment for verifying that the bottom of the drilled hole is clean before placing
concrete.

Methods and equipment for preventing upward movement of reinforcement, including the
Contractor's means of detecting and measuring upward movement during concrete placement
operations.

T o WH gowp

For concrete placed under slurry, the pile installation plan shall also include complete descriptions,
details, and supporting calculations for the following;

A. Concrete batching, delivery, and placing systems, including time schedules and capacities. Time
schedules shall include the time required for each concrete placing operation at each pile.

B. Concrete placing rate calculations. When requested by the Engineer, calculations shall be based

on the initial pump pressures or static head on the concrete and losses throughout the placing

system, including anticipated head of slurry and concrete to be displaced.

Suppliers’ test reports on the physical and chemical properties of the slurry and any proposed

slurry chemical additives, including Material Safety Data Sheet.

Slurry testing equipment and procedures,

Methods of removal and disposal of excavation, slurry, and contaminated concrete, including

removal rates.

F. Methods and equipment for slurry agitating, recirculating, and cleaning.

My 0

QUALITY ASSURANCE

Concrete Test Batch

Before concrete is deposited under slurry, a concrete test batch shall be produced and delivered to the
project under conditions and in time periods similar to those expected during placement of concrete in the
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piles. Concrete shall be placed in an excavated hole or suitable container of adequate size to allow for
testing as specified herein. Depositing of concrete under slurry will not be required. In addition to
meeting the specified nominal slump, the concrete test batch shall meet the following requirements:

A. For piles where the time required for each concrete placing operation, as submitted in the placing
plan, will be 2 hours or less, the concrete test batch shall demonstrate that the proposed concrete
mix design achieves a slump of at least 7 inches after twice that time has elapsed.

B. For piles where the time required for each concrete placing operation, as submitted in the placing
plan, will be more than 2 hours, the concrete test batch shall demonstrate that the proposed
concrete mix design achieves a slump of at least 7 inches after that time plus 2 hours has elapsed.

The time period shall begin at the start of placement. Concrete shall not be vibrated or agitated
during the test period. Slump tests will be performed in conformance with the requirements in California
Test 556.

Upon completion of testing, concrete shall be disposed of in conformance with the provisions in
Section 7-1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard
Specifications.

MATERIALS

Concrete

Concrete deposited under slurry shall have a nominal slump equal to or greater than 7 inches, contain
not less than 675 pounds of cementitious material per cubic yard, and be proportioned to prevent
excessive bleed water and segregation. The nominal and maximum slump and penetration requirements
in Section 90-6.06, "Amount of Water and Penetration," of the Standard Specifications shall not apply.

Aggregate Grading

The combined aggregate grading shall be either the 1-inch maximum grading, the 1/2-inch maximum
grading, or the 3/8-inch maximum grading and shall conform to the requirements in Section 90-3,
"Aggregate Gradings," of the Standard Specifications.

When concrete is placed under slurry, the combined aggregate grading shall be either the 1/2-inch
maximum grading or the 3/8-inch maximum grading and shall conform to the requirements in Section 90-
3, "Aggregate Gradings," of the Standard Specifications,

Mineral Slurry

Mineral slurry shall be mixed and thoroughly hydrated in slurry tanks, and slurry shall be sampled
from the slurry tanks and tested before placement in the drilled hole.

Slurry shall be recirculated or continuously agitated in the drilled hole to maintain the specified
properties.

Recirculation shall include removal of drill cuttings from the slurry before discharging the slurry back
into the drilled hole. When recirculation is used, the slurry shall be sampled and tested at least every 2
hours after beginning its use until tests show that the samples taken from the slurry tank and from near the
bottom of the hole have consistent specified properties. Subsequently, slurry shall be sampled at least
twice per shift as long as the specified properties remain consistent.

Slurry that is not recirculated in the drilled hole shall be sampled and tested at least every 2 hours
after beginning its use. The slurry shall be sampled mid-height and near the bottom of the hole. Slurry
shall be recirculated when tests show that the samples taken from mid-height and near the bottom of the
hole do not have consistent specified properties.

Slurry shall also be sampled and tested before final cleaning of the bottom of the hole and again just
before placing concrete. Samples shall be taken from mid-height and near the bottom of the hole.
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Cleaning of the bottom of the hole and placement of the concrete shall not start until tests show that the
samples taken from mid-height and near the bottom of the hole have consistent specified properties.
Mineral slurry shall be tested for conformance to the requirements shown in the following table:

MINERAL SLURRY
PROPERTY REQUIREMENT TEST
Density (pcf)
- before placement 64.3% to 69,1*
in the drilled hole Mud Weight
- during drilling (Density)
API [3B-]
- before final Section 1
cleaning 64.3% to 75.0%
- immediately
before placing
concrete
Viscosity
(seconds/quart}) Marsh Funnel and
28 to 50 Cup
bentonite API 13B-1
Section 2.2
attapulgite 28 to 40
pH 8to 10.5 Glass Electrode pH
Meter or pH Paper
Sand Content
(percent) Sand
APIL {3B-1
- before final less than or equal to Section 5
cleaning 4.0 -
- immediately
before placing
concrete
*When approved by the Engineer, slurry may be used in salt
water, and the allowable densities may be increased up to 2 pcf.
Slurry temperature shall be at least 40°F when tested,

Any caked slurry on the sides or bottom of hole shall be removed before placing reinforcement. If
concrete is not placed immediately after placing reinforcement, the reinforcement shall be removed and
cleaned of slurry, the sides of the drilled hole cleaned of caked slurry, and the reinforcement again placed
in the hole for concrete placement.
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Synthetic Slurry

Synthetic slurries shall be used in conformance with the manufacturer's recommendations and these
special provisions. The following synthetic slurries may be used:

PRODUCT MANUFACTURER

SlarryPro CDP KB Technologies Ltd.
3648 FM 1960 West
Suite 107

Houston, TX 77068

(800) 525-5237

Super Mud PDS Company

¢/o Champion Equipment Company
8140 East Rosecrans Ave.
Paramount, CA 90723

(562) 634-8180

Shore Pac GCV CETCO Drilling Products Group
1350 West Shure Drive
Arlington Heights, IL 60004
(847) 392-5800

Novagel Polymer Geo-Tech Drilling Fluids

220 N. Zapata Hwy, Suite 11A
Laredo, TX 78043

(210) 587-4758

Inclusion of a synthetic slurry on the above list may be obtained by meeting Caltrans requirements for
synthetic slurries. The requirements can be obtained from the Offices of Structures Design, P.O. Box
168041, MS# 9-4/11G, Sacramento, CA 95816-8041.

Synthetic slurries listed may not be appropriate for a given site.’

Synthetic slurries shall not be used in holes dritled in primarily soft or very soft cohesive soils as
determined by the Engineer. -

A manufacturer's representative, as approved by the Engineer, shall provide technical assistance for
the use of their product, shall be at the site before introduction of the synthetic slurry into a drilled hole,
and shall remain at the site until released by the Engineer.

Synthetic slurries shall be sampled and tested at both mid-height and near the bottom of the drilled
hole. Samples shall be taken and tested during drilling as necessary to verify the control of the properties
of the slurry. Samples shall be taken and tested when drilling is complete, but before final cleaning of the
bottom of the hole. When samples are in conformance with the requirements shown in the following
tables for each slurry product, the bottom of the hole shall be cleaned and any loose or settled material
removed. Samples shall be obtained and tested after final cleaning and immediately before placing
concrete.
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SlurryPro CDP synthetic slurries shall be tested for conformance to the requirements shown in the

following table:

SLURRYPRO CDP
KB Technologies Lid.
PROPERTY REQUIREMENT TEST
Density (pcf )
Mud Weight
~ during drilling | less than or equal to (Density)
67.0% API I3B-1
Section 1
- before final
cleaning less than or equal to
- just before placing 64.0%
concrete
Viscosity
(seconds/quart)
Marsh Funnel and
- during drilling 50to0 120 Cup
API 13B-1
Section 2.2
-before final
cleaning less than or equal to
- just before placing 70
concrete
Glass Electrode pH
pH 6tollS Meter or pH Paper
Sand Content
{percent) Sand
API {3B-1
- before final less than or equal to - Section 5

cleaning
- just before placing
concrete

0.5

*When approved by the Engineer, slurry may be used in salt -
water, and the allowable densities may be increased up to 2 pcf.
Slurry temperature shall be at least 40°F when tested,
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Super Mud synthetic slurries shall be tested for conformance to the requirements shown in the

following table:

10

SUPER MUD
PDS Company
PROPERTY REQUIREMENT TEST
Density (pcf)
Mud Weight
- before final less than or equal to (Density)
cleaning 64.0* API 13B-1
- just before placing Section |
concrete
Viscosity
(seconds/quart)
Marsh Funnel and
- during drilling 32 t0 60 Cup
APIL 13B-1
Section 2.2
- before final
cleaning less than or equal to
- just before placing 60
concrete
Glass Electrode pH
pH 810 10.0 Meter or pH Paper
Sand Content
(percent) Sand
API [3B-1
- before final less than or equal to Section 5
cleaning 0.5
-just before placing
concrete .

*When approved by the Engineer, slurry may be used in salt
water, and the allowable densities may be increased up to 2 pcf.
Slurry temperature shall be at least 40°F when tested.

Contract No. 07-240204

Revised Section 10-1.46 — Addendum No. 2




Shore Pac GCV synthetic slurries shall be tested for conformance to the requirements shown in the

following table:

Shore Pac GCV
CETCOQ Drilling Products Group
PROPERTY REQUIREMENT TEST
Density (pcf)
Mud Weight
- before final less than or equal to (Density)
cleaning 64.0* API 13B-1
- just before placing Section 1
concrete
Viscosity
(seconds/quart)
33t0 74 Marsh Funnel and
- during drilling Cup
API 13B-1
Section 2.2
- before final less than or equal to
cleaning 57
- just before placing
concrete
Glass Electrode pH
pH 80t 11.0 Meter or pH Paper
Sand Content
(percent) Sand
API 13B-1
- before final less than or equal to Section 5
cleaning 0.5
-just before placing
concrete -
*When approved by the Engineer, slurry may be used in salt
water, and the allowable densities may be increased up to 2 pef.
Slurry temperature shall be at least 40°F when tested.
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Novagel Polymer synthetic slurries shall be tested for conformance to the requirements shown in the

following table:

NOVAGEL POLYMER
Geo-Tech Drilling Fluids
PROPERTY REQUIREMENT TEST
Density (pcf)
Mud Weight
- during drilling less than or equal to (Density)
67.0% API 13B-1
Section |
- before final
cleaning
- just before placing | less than or equal to
concrete 64.0%
Viscosity
(seconds/quart)
Marsh Funnel and
- during drilling 45 to 104 Cup
API [3B-1
Section 2.2
- before final less than or equal to
cleaning 104
- just before placing
concrete
Glass Electrode pH
pH 60t01l1.5 Meter or pH Paper
Sand Content
(percent) Sand
API 13B-1
- before final less than or equal to - Section 5
cleaning 0.5
-just before placing
concrete

*When approved by the Engineer, slurry may be used in salt
water, and the allowable densities may be increased up to 2 pef.
Slurry temperature shall be at least 40°F when tested.
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Water Slurry

At the option of the Contractor, water may be used as slurry when casing is used for the entire length
of the drilled hole. ‘

Water sfurry shall be tested for conformance to the requirements shown in the following table:

WATER SLURRY
PROPERTY REQUIREMENT TEST
Density (pef)
Mud Weight
- before final (Density)
cleaning 63.5% API 13B-1
- just before placing Section |
concrete
Sand Content
(percent) Sand
API 13B-1
- before final less than or equal to Section 5
cleaning 0.5
-just before placing
concrete
*When approved by the Engineer, salt water slurry may be used
and the allowable densities may be increased up to 2 pcf,

CONSTRUCTION

General

CIDH concrete piling 24 inches in diameter or larger may be constructed by excavation and
depositing concrete under slurry.

Reinforcement shall extend to 3 inches clear of the bottom of the drilled hole when the hole is drilled
below the specified tip elevation. .

Placing Concrete

Concrete deposited under slurry shall be carefully placed in a compact, monolithic mass and by a
method that will prevent washing of the concrete. Concrete deposited under slurry need not be vibrated.
Placing concrete shall be a continuous operation lasting not more than the time required for each concrete
placing operation at each pile, as submitted in the placing plan, unless otherwise approved in writing by
the Engineer. Concrete shall be placed with concrete pumps and delivery tube system of adequate
number and size to complete the placing of concrete in the time specified. The delivery tube system shall
consist of one of the following:

A. A tremie tube or tubes, each of which are at least 10 inches in diameter, fed by one or more
concrete pumps.

B. One or more concrete pump tubes, each fed by a single concrete pump.

The delivery tube system shall consist of watertight tubes with sufficient rigidity to keep the ends
always in the mass of concrete placed. If only one delivery tube is utilized to place the concrete, the tube
shall be placed near the center of the drilled hole. Multiple tubes shall be uniformly spaced in the hole.
Internal bracing for the steel reinforcing cage shall accommodate the delivery tube system. Tremies shall
not be used for piles without space for a 10-inch tube.
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Spillage of concrete into the slurry during concrete placing operations shall not be allowed. Delivery
tubes shall be capped with a watertight cap, or plugged above the slurry level with a good quality, tight
fitting, moving plug that will expel the slurry from the tube as the tube is charged with concrete. The cap
or plug shall be designed to be released as the tube is charged. The pump discharge or tremie tube shall
extend to the bottom of the hole before charging the tube with concrete. After charging the delivery tube
system with concrete, the flow of concrete through a tube shall be induced by slightly raising the
discharge end. During concrete placement, the tip of the delivery tube shall be maintained as follows to
prevent reentry of the slurry into the tube. Until at least 10 feet of concrete has been placed, the tip of the
delivery tube shall be within 6 inches of the bottom of the drilled hole, and then the embedment of the tip
shall be maintained at least 10 feet below the top surface of the concrete. Rapid raising or lowering of the
delivery tube shall not be permitted. If the seal is lost or the delivery tube becomes plugged and must be
removed, the tube shall be withdrawn, the tube cleaned, the tip of the tube capped to prevent entrance of
the slurry, and the operation restarted by pushing the capped tube 10 feet into the concrete and then
reinitiating the flow of concrete,

When slurry is used, a fully operational standby concrete pump, adequate to complete the work in the
time specified, shall be provided at the site during concrete placement. The slurry level shall be
maintained 10 feet above the piezometric head or within 12 inches of the top of the drilled hole,
whichever is higher.

A log of concrete placement for each drilled hole shall be maintained by the Contractor when
concrete is deposited under slurry. The log shall show the pile location, tip elevation, dates of excavation
and concrete placement, total quantity of concrete deposited, length and tip elevation of any casing, and
details of any hole stabilization method and materials used. The log shall include a 8-1/2" x 11" sized
graph of the concrete placed versus depth of hole filled. The graph shall be plotted continuously
throughout placing of concrete. The depth of drilled hole filled shall be plotted vertically with the pile tip
oriented at the bottom and the quantity of concrete shall be plotted horizontally. Readings shall be made
at least at each 5 feet of pile depth, and the time of the reading shall be indicated. The graph shall be
labeled with the pile location, tip elevation, cutoff elevation, and the dates of excavation and concrete
placement. The log shall be delivered to the Engineer within 1 working day of completion of placing
concrete in the pile. .

After placing reinforcement and before placing concrete in the drilled hole, if drill cuitings settie out
of the slurry, the bottom of the drilled hole shall be cleaned. The Contractor shall verify that the bottom
of the drilled hole is clean.

If a temporary casing is used, concrete placed under slurry shall be maintained at a level at least 5 feet
above the bottom of the casing. The withdrawal of the casing shall not cause contamination of the
concrete with slurry. If slurry is not used, the temporary casing shall not be withdrawn until the concrete
head in the casing is greater than the groundwater outside of the casing. This positive concrete head shall
be maintained during the withdrawal of the casing.

Material resulting from using slurry shall be disposed of in conformance with the provisions in
Section 7-1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard
Specifications.

Acceptance Testing and Mitigation

Vertical inspection pipes for acceptance testing shall be provided in all CIDH concrete piling 24
inches in diameter or larger, except when the holes are dry or when the holes are dewatered without the
use of temporary casing in a manner that controls ground water.

The furnishing and placing of inspection pipes shall conform to the following:

A. Inspection pipes shall be Schedule 40 PVC pipe with a nominal inside diameter of 2 inches.
Watertight PVC couplers are permitted to facilitate pipe lengths in excess of those which are
commercially available. The Contractor shall log the location of the inspection pipe couplers with
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respect to the plane of pile cut off, and these logs shall be delivered to the Engineer upon
completion of the placement of concrete in the drilled hole.

B. Each inspection pipe shall be capped at the bottom and shall extend from 3 feet above the pile
cutoff down to the bottom of the reinforcing cage. A temporary top cap or similar means shall be
provided to keep the pipes clean before testing. If pile cutoff is below the ground surface or
working platform, inspection pipes shall be extended to 3 feet above the ground surface or
working platform. Approved covers or railings shall be provided and inspection pipes shall be
located as necessary to minimize exposure of testing personnel to potential falling hazards.

C. Inspection pipes shall be completely clean, dry, and unobstructed at the time of testing providing
a 2-inch diameter clear opening.

D. The inspection pipes shall be installed in straight alignment, parallel to the main reinforcement,
and securely fastened in place to prevent misalignment during installation of the reinforcement
and placing of concrete in the hole. The CIDH concrete piling shall be constructed so that the
relative distance of inspection pipes to vertical steel reinforcement shall remain constant.

E. When any changes are made to the tip of CIDH concrete piling, the Contractor shall also extend
the inspection pipes to the bottom of the reinforcing cage.

The following additional requirements apply if inspection pipes are not shown on the plans:

A. Inspection pipes shall be placed radially around the pile, inside the outermost spiral or hoop
reinforcement and no more than 1 inch clear of the outermost spiral or hoop reinforcement.

B. Inspection pipes shall be placed around the pile at a uniform spacing not exceeding 33 inches
measured along the circle passing through the centers of inspection pipes. A minimum of 2
inspection pipes per pile shall be used. Inspection pipes shall be placed to provide the maximum
diameter circle that passes through the centers of the inspection pipes while maintaining the
spacing required herein.

C. Inspection pipes shall be placed a minimum of 3 inches clear of the vertical reinforcement. When
the vertical reinforcement configuration does not permit this clearance while achieving radial
location requirements, distance to vertical rebar shall be maximized while still maintaining the
requirement for radial location. ‘

D. Where the dimensions of the pile reinforcement do not permit inspection pipes to be placed per
these requirements, a plan for tube placement shall be submitted to the Engineer for approval in
the Pile Placement Plan with a request for deviation before fabricating pile reinforcement.

After placing concrete and before requesting acceptance tests, each inspection pipe shall be tested by
the Contractor in the presence of the Engineer by passing a 1-1/4-inch-diameter rigid cylinder 4.5 feet
long through the length of pipe. If an inspection pipe fails to pass the 1-1/4-inch-diameter cylinder, the
Contractor shall immediately fill all inspection pipes in the pile with water.

For each inspection pipe that does not pass the 1-1/4-inch-diameter cylinder, the Contractor shall core
a nominal 2-inch diameter hole through the concrete for the entire length of the pile. Cored holes shall be
located as close as possible to the inspection pipes they are replacing and shall be no more than 5 inches
clear from the reinforcement.

Coring shall not damage the pile reinforcement. Cored holes shall be made with a double wall core
barrel system utilizing a split tube type inner barrel. Coring with a solid type inner barrel will not be
allowed. Coring methods and equipment shall provide intact cores for the entire length of the pile. The
coring operation shall be logged by an Engineering Geologist or Civil Engineer licensed in the State of
California and experienced in core logging. Coring logs shall be in conformance with the Department's
"Soil and Rock Logging, Classification, and Presentation Manual." Coring logs shall include Core
Recovery (REC), Rock Quality Designation (RQD), locations of breaks, and complete descriptions of
inclusions and voids encountered during coring, and shall be delivered to the Engineer upon completion.
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Concrete cores shall be preserved, identified with the exact location the core was recovered from within
the pile, and delivered to the Engineer upon completion. The Engineer will evaluate the portion of the
pile represented by the cored hole based on the submitted core logs.

Acceptance tests of the concrete will be made by the Engineer, without cost to the Contractor.
Acceptance tests will evaluate the homogeneity of the placed concrete. Tests will include gamma-gamma
logging conducted in conformance with California Test 233. The Contractor shall not conduct operations
within 25 feet of the gamma-gamma logging operations. The Contractor shall separate reinforcing steel
as necessary to allow the Engineer access to the inspection pipes to perform gamma-gamma logging or
other acceptance testing. After requesting acceptance tests and providing access to the piles, the
Contractor shall allow 20 days for the Engineer to conduct these tests and make determination of
acceptance. Should the Engineer fail to complete these tests within the time allowance, and if in the
opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of
the delay in inspection, the delay will be considered a right of way delay as specified in Section 8-1.09,
"Right of Way Delays," of the Standard Specifications.

The Engineer may elect to perform additional tests to further evaluate a pile. These tests may include
crosshole sonic logging and other means of inspection selected by the Engineer. When the Engineer
elects to perform additional tests to further evaluate anomalies for a rejected pile, no time requirement
exists for performing these tests. The Contractor may progress with the mitigation plan process without
waiting for these supplemental results.

Inspection pipes and cored holes shall be dewatered and filled with grout after notification by the
Engineer that the pile is acceptable. Grout shall conform to the provisions in Section 50-1.09, "Bonding
and Grouting," of the Standard Specifications. Inspection pipes and holes shall be filled using grout tubes
that extend to the bottom of the pipe or hole or into the grout already placed.

If acceptance testing performed by the Engineer determines that a pile does not meet the requirements
of the specifications and California Test 233, Part 5C, then that pile will be rejected and all depositing of
concrete under slurry or concrete placed using temporary casing for the purpose of controlling
groundwater shall be suspended until written changes to the methods of pile construction are approved in
writing by the Engineer.

The Engineer will determine whether the rejected pile requires mitigation due to structural,
geotechnical, or corrosion concerns. The Engineer will consider the estimated size and location of the
anomaly and potential effects upon the design. The Engineer will provide the conclusions of this analysis
to the Contractor for development of a mitigation plan, if required. The Contractor shall allow 35 days
for the Engineer to determine whether the pile requires mitigation and provide information to the
Contractor. Day 1 of the 35 days shall be the st day after access has been provided to the Engineer to
perform acceptance testing. If additional information is submitted to the Engineer that modifies the size,
shape, or nature of the anomaly, the Contractor shall allow 15 additional days for the subsequent analysis.

If the Engineer determines that a rejected pile does not require mitigation, the Contractor may elect to
(1) repair the pile per the approved mitigation plan or (2) not repair anomalies found during acceptance
testing of that pile. For such unrepaired piles, the Contractor shall pay to the State, $300 per cubic yard
for the portion of the pile affected by the anomalies. The volume, in cubic yards, of the portion of the pile
affected by the anomalies, shall be calculated as the area of the cross section of the pile affected by each
anomaly, in square yards, as determined by the Engineer, multiplied by the distance, in yards, from the
top of each anomaly to the specified tip of the pile. If the volume calculated for one anomaly overlaps the
volume calculated for additional anomalies within the pile, the calculated volume for the overlap shall
only be counted once. In no case shall the amount of the payment to the State for any such pile be less
than $300. The Agency may deduct the amount from any moneys due, or that may become due the
Contractor under the contract.

If the Engineer determines that a rejected pile requires mitigation, the Contractor shall submit to the
Engineer for approval a mitigation plan for repair, supplementation, or replacement for each rejected
CIDH concrete pile conforming to the provisions in Section 5-1.02, "Plans and Working Drawings," of

16 Contract No, 07-240204
Revised Section 10-1.46 — Addendum No. 2




the Standard Specifications. If the Engineer determines that it is not feasible to repair the rejected pile,
the Contractor shall not include repair as a means of mitigation and shall proceed with the submittal of a
mitigation plan for replacement or supplementation of the rejected pile.

Pile mitigation plans shall include the following:

The designation and location of the pile addressed by the mitigation plan.

A review of the structural, geotechnical, and corrosion design requirements of the rejected pile.

A step by step description of the mitigation work to be performed, including drawings if

necessary.

An assessment of how the proposed mitigation work will address the structural, geotechnical, and

corrosion design requirements of the rejected pile,

Methods for preservation or restoration of existing earthen materials.

A list of affected facilities, if any, with methods and equipment for protection of these facilities

during mitigation.

The State assigned contract number, bridge number, full name of the structure as shown on the

contract plans, District-County-Route-Post Mile, and the Contractor's (and Subcontractor's if

applicable) name on each sheet.

H. A list of materials, with quantity estimates, and personnel, with qualifications, to be used to
perform the mitigation work.

I. The seal and signature of an engineer who is licensed as a Civil Engineer by the State of

California. This requirement is waived for approved mitigation plans when either of the

following conditions are present:

Q@ mw U Qwp

1. The proposed mitigation will be performed in conformance with the most recent Department
approved version of "ADSC Standard Mitigation Plan ‘A’ - Basic Repair” without exception
or modification.

2. The Engineer has determined that the rejected pile does not require mitigation due to
structural, geotechnical, or corrosion concerns, and the Contractor elects to repair the pile
using most recent Department approved version of "ADSC Standard Mitigation Plan B’ -
Grouting Repair” without exception or modification.

The most recent Department approved version of the "ADSC Standard Mitigation Plan" is available
ac

http://www.dot.ca.gov/hg/esc/geotech/ft/adscmitplan.htm

For rejected piles to be repaired, the Contractor shall submit a pile mitigation plan that contains the
following additional information:

A. An assessment of the nature and size of the anomalies in the rejected pile.
B. Provisions for access for additional pile testing if required by the Engineer.

For rejected piles to be replaced or supplemented, the Contractor shall submit a pile mitigation plan
that contains the following additional information:

A. The proposed location and size of additional piles.

B. Structural details and calculations for any modification to the structure to accommodate the
replacement or supplemental piles.

All provisions for CIDH concrete piling shall apply to replacement piles.
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The Contractor shall allow the Engineer 20 days to review the mitigation plan after a complete
submittal has been received.

Should the Engineer fail to review the complete pile mitigation submittal within the time specified,
and if, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with
by reason of the delay in reviewing the pile mitigation plan, an extension of time commensurate with the
delay in completion of the work thus caused will be granted in conformance with the provisions in
Section 8-1.09, "Right of Way Delays," of the Standard Specifications.

When repairs are performed, the Contractor shall submit a mitigation report to the Engineer within 10
days of completion of the repair. This report shall state exactly what repair work was performed and
quantify the success of the repairs relative to the submitted mitigation plan. The mitigation report shall be
stamped and signed by an engincer that is licensed as a Civil Engineer by the State of California. The
mitigation report shall show the State assigned contract number, bridge number, full name of the structure
as shown on the contract plans, District-County-Route-Post Mile, and the Contractor (and subcontractor if
applicable) name on each sheet. The Engineer will be the sole judge as to whether a mitigation proposal
is acceptable, the mitigation efforts are successful, and to whether additional repairs, removal and
replacement, or construction of a supplemental foundation is required.

MEASUREMENT AND PAYMENT (PILING)

Measurement and payment for the various types and classes of piles shall conform to the provisions
in Sections 49-6.01, "Measurement,"” and 49-6.02, "Payment,” of the Standard Specifications and these
special provisions.

Full compensation for slurry, depositing concrete under slurry, test batches, inspection pipes, filling
inspection holes and pipes with grout, drilling oversized cast-in-drilled-hole concrete piling, filling cave-
ins and oversized piles with concrete, and redrilling through concrete shall be considered as included in
the contract prices paid per linear foot for cast-in-drilled-hole concrete piling of the types and sizes listed
in the Engineet's Estimate, and no additional compensation will be allowed therefor.

The contract unit price paid for pile dynamic monitoring shall include full compensation for all labor,
materials, tools, equipment, and incidentals and for doing all work involved in performing and analyzing
the dynamic monitoring of piles, including any additional pile driving setups required due to the testing
operations, as specified in the special provisions, and as directed by the Engineer.

Full compensation for driving system submittals shall be considered as included in the contract unit
price paid for drive pile, and no additional compensation will be allowed therefor.

The contract unit price paid for drive pile shall include full compensation for furnishing all labor,
materials, tools, equipment, and incidentals, for all excavation and backfill involved in placement of
equipment, shoring, and for doing all the work involved in driving concrete piles and cutting off piles, all
complete in place to the required nominal resistance and penetration as shown on the plans, as specified in
the Standard Specifications and these special provisions, and as directed by the Engineer.
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10-1.48 CONCRETE STRUCTURES

Portland cement concrete structures shall conform to the provisions in Section 51, "Concrete
Structures,” of the Standard Specifications and these special provisions.

GENERAL

Attention is directed to "Precast Concrete Quality Control” of these special provisions.

Shotcrete shall not be used as an alternative construction method for reinforced concrete members
unless otherwise specified.

When a roughened concrete surface is shown on the plans, the existing concrete surface shall be
roughened to a full amplitude of approximately 1/4 inch by abrasive blasting, water blasting, or
mechanical equipment.

Plastic pipe located at vertical drains used behind retaining walls, including horizontal or sloping
drains down slopes and across sidewalk areas, shall be polyvinyl chloride (PVC) plastic pipe,
Schedule 80, conforming to the provisions for pipe for edge drains and edge drain outlets in
Section 68-3.02, "Materials," of the Standard Specifications. The vertical drain pipe shall be rigidly
supported in place during backfilling operations.

PARKWAY DRAIN

Parkway drain shall be constructed per details shown on plans. The contract each price paid for
parkway drain shall include full compensation for furnishing all labor, materials, tools, equipment, and
incidentals and for doing all the work involved in parkway drain, including connection to existing as
shown on plans, as specified in the Standard Specifications and in these special provisions, and as
directed by the Engineer.

FALSEWORK

Falsework shall conform to the provisions in Section 51, "Concrete Structures,” of the Standard
Specifications and these special provisions.

In addition to the provisions in Section 51-1.06A, "Falsework Design and Drawings," of the Standard
Specifications, the time to be provided for the Engineer's review of the working drawings for specific
structures, or portions thereof, shall be as follows:

Structure or Portion of Structure Total Review Time - Weeks
Reyes Adobe Road OC 4

The Contractor's engineer who signs the falsework drawings shall also certify in writing that the
falsework is constructed in conformance with the approved drawings and the contract specifications prior
to placing concrete. This certification shall include performing any testing necessary to verify the ability
of the falsework members to sustain the stresses required by the falsework design. The engineer who
signs the drawings may designate a representative to perform this certification. Where falsework contains
openings for railroads, vehicular traffic, or pedestrians, the designated representative shall be qualified to
perform this work, shall have at least 3 years of combined experience in falsework design or supervising
falsework construction, and shall be registered as a Civil Engineer in the State of California. For other
falsework, the designated representative shall be qualified to perform this work and shall have at least
3 years of combined experience in falsework design or supervising falsework construction. The
Contractor shall certify the experience of the designated representative in writing and provide supporting
documentation demonstrating the required experience if requested by the Engineer.
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Welding and Nondestructive Testing

Welding of steel members, except for previously welded splices and except for when fillet welds are
used where load demands are less than or equal to 1,000 pounds per inch for each 1/8 inch of fillet weld,
shall conform to AWS D1.1 or other recognized welding standard. The welding standard to be utilized
shall be specified by the Contractor on the working drawings. Previously welded splices for falsework
members are defined as splices made prior to the member being shipped to the project site,

Splices made by field welding of steel beams at the project site shall undergo nondestructive testing
(NDT). At the option of the Contractor, either ultrasonic testing (UT) or radiographic testing (RT) shall
be used as the method of NDT for each field weld and any repair made to a previously welded splice in a
steel beam. Testing shall be performed at locations selected by the Contractor. The length of a splice
weld where NDT is to be performed, shall be a cumulative weld length equal to 25 percent of the original
splice weld length. The cover pass shall be ground smooth at the locations to be tested. The acceptance
criteria shall conform to the requirements of AWS D1.1, Section 6, for cyclically loaded nontubular
connections subject to tensile stress. If repairs are required in a portion of the weld, additional NDT shall
be performed on the repaired sections. The NDT method chosen shall be used for an entire splice
evaluation including any required repairs.

For all field welded splices, the Contractor shall furnish to the Engineer a letter of certification which
certifies that all welding and NDT, including visual inspection, are in conformance with the specifications
and the welding standard shown on the approved working drawings. This letter of certification shall be
signed by an engineer who is registered as a Civil Engineer in the State of California and shall be
provided prior to placing any concrete for which the falsework is being erected to support.

For previously welded splices, the Contractor shall determine and perform all necessary testing and
inspection required to certify the ability of the falsework members to sustain the stresses required by the
falsework design. This welding certification shall (1) itemize the testing and inspection methods used,
(2) include the tracking and identifying documents for previously welded members, (3) be signed by an
engineer who is registered as a Civil Engineer in the State of California, (4) and shall be provided prior to
erecting the members.

DECK CLOSURE POURS

Where a deck closure pour is shown on the plans, reinforcement protruding into the closure space and
forms for the closure pour shall conform to the following:

A. During the time of placement of concrete in the deck, other than for the closure pour itself,
reinforcing steel which protrudes into the closure space shall be completely free from any
connection to the reinforcing steel, concrete, or other attachments of the adjacent structure,
including forms. The reinforcing steel shall remain free of any connection for a period of not less
than 24 hours following completion of the pour.

B. Forms for the closure pour shall be supported from the superstructure on both sides of the closure
space.

ELASTOMERIC BEARING PADS

Elastomeric bearing pads shall conform to the provisions in Section 51-1.12H, "Elastomeric Bearing
Pads," of the Standard Specifications and these special provisions.

PRECAST CONCRETE GIRDERS

Precast reinforced concrete girders shall conform to the provisions in Section 51, "Concrete
Structures," of the Standard Specifications.
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PRECAST PRESTRESSED CONCRETE BRIDGE MEMBERS

Before curing operations, the top surface of each member shall be given a coarse texture by brooming
with a stiff bristled broom or by other suitable devices that will result in uniform transverse scoring.

The anticipated deflection and method of accommodation of deflection of precast prestressed
concrete girders, prior to the time the deck concrete is placed, shall be shown on the working drawings in
conformance with the provisions in Section 5-1.02, "Plans and Working Drawings," of the Standard
Specifications. The deflection shall include the following:

A. Anticipated upward deflection caused by the prestressing forces.

B. Downward deflection caused by the dead load of the girder.

C. Deflection caused by the creep and shrinkage of the concrete for the time interval between the
stressing of the girders and the planned placement of the deck.

The deflection shall be substantiated by calculations that consider the ages of the girder concrete at
the time of stressing and the Contractor's planned placement of the deck. Deflection calculations shall be
based on the concrete producer's estimate of the modulus of elasticity at the applicable concrete age.

Adjustments to accommodate girder deflections that occur prior to the time the deck concrete is
placed may include revisions in bearing seat elevations, but the adjustments shall be limited by the
following conditions:

A. The minimum permanent vertical clearance under the structure as shown on the plans shall not be
reduced.

B. The profile grade and cross slope of the deck shall not be changed.

C. A minimum of one inch of deck slab concrete between the top of the precast girders and the deck
slab reinforcement shall be maintained.

Girders with unanticipated girder deflection that do not comply with conditions A, B, and C will be
rejected in conformance with the provisions in Section 6-1.04, "Defective Materials,” of the Standard
Specifications. -

Adjustments to accommodate girder deflections will not be considered a change in dimensions. Full
compensation for increases in the cost of construction, including increases in the quantity of deck or
bearing seat concrete, resulting from adjustments to accommodate girder deflections shall be considered
as included in the contract prices paid for the various items of work involved, and no additional
compensation will be allowed therefor.

The Contractor shall submit a girder erection plan to the Engineer for approval in conformance with
the provisions in Section 5-1.02, "Plans and Working Drawings," of the Standard Specifications. The
girder erection plan shall include procedures, details, and sequences for unloading, lifting, erecting, and
installing temporary bracing, and shall be signed by an engineer who is registered as a Civil Engineer in
the State of California. The Contractor shall allow 20 days for the review of the girder erection plan.

Temporary lateral bracing shall be provided for girders located over Route 101. The bracing shall be
installed at a minimurm at each end of each girder segment and at midspan. The bracing shall be in place
prior to the release of the erection equipment from the girder and shall remain in place until 48 hours after
the concrete diaphragms have been placed, The bracing shall be designed to prevent overturning of the
girders prior to completion of the work and to resist the following lateral pressures applied at the top of
the girder in either direction:
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Structure Height, H Lateral Pressure
(feet above ground) (psf)
0<H<30 15
30<H<L50 20
50 <H< 100 25
H> 100 30

MEASUREMENT AND PAYMENT

Measurement and payment for concrete in structures shall conform to the provisions in
Section 51-1.22, "Measurement," and Section 51-1,23, "Payment,” of the Standard Specifications and
these special provisions.

Full compensation for roughening existing concrete surfaces to a full amplitude of approximately
1/4 inch, where shown on the plans, shall be considered as included in the contract price paid per cubic
yard for structural concrete, bridge and no separate payment will be made therefor.

Full compensation for furnishing and installing plastic pipe located at vertical drains used behind
wing walls and bridge abutments, including horizontal or sloping drains down slopes and  across
sidewalk areas, including excavation and backfill involved in placing the plastic pipe, shall be considered
as included. in the contract price paid per cubic yard for the various items of concrete work involved and
no separate payment will be made therefor.

Full compensation for public notification and airborne monitoring for deck crack treatment shall be
considered as included in the contract price paid per cubic yard for structural concrete, bridge, and no
additional compensation will be allowed therefor.
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10-1.49 STRUCTURE APPROACH SLABS (TYPE N)
GENERAL
Summary

This work includes constructing reinforced concrete approach slabs, structure approach drainage
systems, and treated permeable base.

Reinforced concrete approach slabs must comply with Section 51, "Concrete Structures," of the
Standard Specifications.

Submittals

Furnish a Certificate of Compliance under Section 6-1.07, "Certificates of Compliance,” of the
Standard Specifications for the geocomposite drain certifying that the drain complies with these special
provisions. The Certificate of Compliance must be accompanied by a flow capability graph for the
geocomposite drain showing flow rates and the externally applied pressures and hydraulic gradients. The
flow capability graph must be stamped with the verification of an independent testing laboratory.

Notify the Engineer of the type of treated permeable base to be furnished at least 30 days before the
start of placement. Once you have notified the Engineer of the selection, the type to be furnished must
not be changed without a priot written request to do so and approval thereof by the Engineer.

Notify the Engineer of the source of woven tape fabric at least 45 days before use.

MATERIALS
Concrete

Concrete for structure approach slabs must contain not less than 675 pounds of cementitious material
per cubic yard and must either:

l.  Cure for not less than 5 days before opening to public traffic, or
2. Comply with "Rapid Strength Concrete for Structures” of these special provisions.

Geocomposite Drain
Geocomposite drain must consist of a manufactured core not less than 0.25 inch thick nor more than

2 inches thick with one or both sides covered with a layer of filter fabric that will provide a drainage void.

The drain must produce a flow rate through the drainage void of at least 2 gallons per minute per foot of
width at a hydraulic gradient of 1.0 and a minimum externally applied pressure of 3,500 psf.
The manufactured core must be one of the following:

I. Preformed grid of embossed plastic

2. Mat of random shapes of plastic fibers

3. Drainage net consisting of a uniform pattern of polymeric strands forming 2 sets of continuous
flow channels

4. System of plastic pillars and interconnections forming a semirigid mat

The core material and filter fabric must be capable of maintaining the drainage void for the entire
height of geocomposite drain. Filter fabric must be integrally bonded to the side of the core material with
the drainage void.

Filter Fabric

Filter fabric must comply with the specifications for Class A filter fabric in Section 88-1.02,
"Filtration," of the Standard Specifications.
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Treated Permeable Base

Treated permeable base under structure approach slabs must be a cement treated permeable base as
specified in Section 29, "Treated Permeable Bases," of the Standard Specifications.

Miscellaneous Materials

Steel components of abutment ties, including plates, nuts, washers, and rads, must comply with
Section 75-1.03, "Miscellaneous Bridge Metal," of the Standard Specifications.

Steel angles, plates, and bars at the concrete barrier joints must comply with Section 75-1.03,
"Miscellaneous Bridge Metal," of the Standard Specifications.

Hardboard and expanded polystyrene must comply with Section 51-1.12D, "Sheet Packing,
Preformed Pads, and Board Fillers," of the Standard Specifications.

Building paper must be commercial quality 30-pound asphalt felt.

PVC conduit used to encase the abutment tie rod must be commercial quality.

CONSTRUCTION
Geocomposite Drain

Install the geocomposite drain with the drainage void and the filter fabric facing the embankment.
The fabric facing the embankment side must overlap a minimum of 3 inches at all joints and wrap around
the exterior edges a minimum of 3 inches beyond the exterior edge. If additional fabric is needed to
provide overlap at joints and wraparound at edges, the added fabric must overlap at least 6 inches and be
attached to the fabric on the geocomposite drain.

Place core material manufactured from impermeable plastic sheeting having non-connecting
corrugations with the corrugations approximately perpendicular to the drainage collection system.

If the fabric on the geocomposite drain is torn or punctured, replace the damaged section completely
or repair it by placing a piece of fabric that is large enough to cover the damaged area and provide a
6-inch overlap.

Filter Fabric .

Place filter fabric immediately after grading and compacting the subgrade to receive the filter fabric.

Align, handle, and place filter fabric in a wrinkle-free manner under the manufacturer's
recommendations.

Adjacent borders of the filter fabric must be overlapped from 12 inches to 18 inches or stitched. The
preceding roll must overlap the following roll in the direction the material is being spread or must be
stitched. When the fabric is joined by stitching, it must be stitched with yarn of a contrasting color. The
size and composition of the yarn must be as recommended by the fabric manufacturer, The number of
stitches per 1 inch of seam mustbe 5to 7.

Equipment or vehicles must not be operated or driven directly on the filter fabric.

Woven Tape Fabric

Woven tape fabric to be placed between the treated permeable base and the approach slab must be a
fabric made of woven strips or tapes and shall conform to the following:

roperty ASTM Designation] Requirement
IWeight, ounces pey square yard, min. D 3776 3
Grab Tensile Strength, pounds, min. D 4632 50
[Elongation, percent, max. D 4632 35
Toughness, pounds, min.
(Percent elongation times grab tensile strength) o 1,200

(34
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Woven tape fabric must be treated to provide a minimum of 70 percent breaking strength retention
after 500 hours exposure when tested under ASTM D 4355.

Treated Permeable Base

Construct treated permeable base under Section 29, "Treated Permeable Bases," of the Standard
Specifications and these special provisions.

Cement treated permeable base may be spread in 1 layer. Compact base with a vibrating shoe type
compactor or with a steel-drum roller weighing at least 1.5 tons but not more than 5 tons. Compaction
must begin within one-half hour of spreading and must consist of 2 complete coverages of the cement
treated permeable base.

Finishing Approach Slabs

Finish and treat the top surface of approach slabs under Section 51-1.17, "Finishing Bridge Decks," of
the Standard Specifications. Edges of slabs must be edger finished.

Cure approach slabs with pigmented curing compound (1) under the specifications for curing
structures in Section 90-7.01B, "Curing Compound Method,” of the Standard Specifications.

Sealing Joints

The sealant may be mixed by hand-held power-driven agitators and placed by hand methods.
Immediately before placing the seal, thoroughly clean the joint, including abrasive blast cleaning of the
concrete surfaces, so that all foreign material and concrete spillage are removed from all joint surfaces.
Joint surfaces must be dry at the time the seal is placed.

MEASUREMENT AND PAYMENT

Structural concrete, approach slab (Type N) will be measured and paid for in conformance with the
provisions in Section 51-1.22, "Measurement," and Section 51-1.23, "Payment,” of the Standard
Specifications and these special provisions.

Full compensation for the structure approach drainage system including geocomposite drain, plastic
pipe, drainage pads, treated permeable base, filter fabric, woven tape fabric, miscellaneous metal, and
pourable seals shall be considered as included in the contract price paid per cubic yard for structural
concrete, approach slab of the type shown in the Engineer's Estimate, and no additional compensation will
be allowed therefor.
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10-1.50 STRUCTURE APPROACH SLABS (TYPE R)
GENERAL
Summary

This work includes removing portions of existing structures, existing pavement and base inciuding
reinforced concrete approach slabs, asphalt concrete surfacing, portland cement concrete pavement,
subsealing material, cement treated permeable base, and constructing new reinforced concrete approach
slabs at structure approaches.

Reinforced concrete approach slabs must comply with Section 51, “Concrete Structures,” of the
Standard Specifications.

Quality Control and Assurance
Trial Slab

Before beginning work on approach slabs constructed using RSC, you must successfully complete
one or more trial slabs for each concrete mix design to be used in constructing the approach slabs.

Trial slabs must be constructed, finished, cured, and tested with the materials, tools, equipment,
personnel, and methods to be used in completing the approach slab. Trial slabs must demonstrate that
you are capable of producing approach slabs in conformance with the provisions in this section, within
anticipated time periods including delivery, placement, finishing, and curing times, and under similar
atmospheric and temperature conditions expected during construction operations. Multiple trial slabs for
each approach slab concrete mix design may be required to envelop variable atmospheric conditions.

The minimum trial slab dimensions must be 10" x 20" x 9". Place trial slabs near the job site at a
location acceptable to the Engineer except slabs must not be placed on the roadway or within the project
limits.

Perform compressive strength testing under Section 90-9, "Compressive Strength,” of the Standard
Specifications. Trial slab concrete must develop compressive strengths of at least 1200 psi at the age of
break used for prequalification of the concrete, and at least 2500 psi at 3 days,

MATERIALS -
Concrete

Concrete for structure approach slabs must contain not less than 675 pounds of cementitious material
per cubic yard and must either:

1. Cure for not less than 5 days before opening to public traffic, or
2. Comply with "Rapid Strength Concrete for Structures” of these special provisions.

Temporary Structural Section

HMA must consist of commercial quality aggregate and asphalt binder. The grading of the aggregate
must comply with the 3/4-inch HMA Types A and B grading specified in Section 39-1.02E, "Aggregate,”
of the Standard Specifications. The asphalt binder must comply with the requirements for liquid asphalt
SC-800 in Section 93, "Liquid Asphalts,” of the Standard Specifications. The amount of asphalt binder to
be mixed with the aggregate must be approximately 0.3 percent less than the optimum bitumen content as
determined by California Test 367.

Treated Permeable Base Under Approach Slab
Treated permeable base under structure approach slabs shall consist of constructing a cement treated
permeable base in accordance with Section 29, "Treated Permeable Bases," of the Standard Specifications
and these special provisions.
The type of treatment to be used shall be at the option of the Contractor.
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The Contractor shall notify the Engineer in writing, not less than 30 days prior to the start of placing
the treated permeable base, which type of treated permeable base will be furnished. Once the Contractor
has notified the Engineer of the selection, the type to be furnished shall not be changed without a prior
written request to do so and approval thereof in writing by the Engineer.

Miscellaneous Materials

Steel components of abutment ties, including plates, nuts, washers, and rods, must comply with
Section 75-1.03, "Miscellaneous Bridge Metal," of the Standard Specifications.

Steel angles, plates, and bars at the concrete barrier joints must comply with Section 75-1.03,
"Miscellaneous Bridge Metal,” of the Standard Specifications.

Hardboard and expanded polystyrene must comply with Section 51-1.12D, "Sheet Packing,
Preformed Pads, and Board Fillers," of the Standard Specifications.

Building paper must be commercial quality 30-pound asphalt felt.

PVC conduit used to encase the abutment tie rod must be commercial quality.

CONSTRUCTION
General

The thickness shown on the plans for structure approach slabs is the minimum thickness. The
thickness may vary depending on the thickness of the pavement and base materials removed.

At locations where the removal of existing materials and approach slab construction is not required to
be completed within the same work period, the requirements in "Temporary Roadway Structural Section”
and “Trial Slab" do not apply.

Dispose of all materials no longer required in the work under Section 7-1.13, "Disposal of Material
Outside the Highway Right of Way," of the Standard Specifications.

If the Type R approach slabs need to be constructed and opened to traffic during the same work shift,
schedule your work so that the pavement and base materials removed during a work period are replaced
in that same work period with properly finished and cured approach slab concrete before the time the lane
is to be opened to public traffic as specified in "Maintaining Traffic” of these special provisions.

If the existing paverment and base materials are removed, and you are unable to construct, finish, and
cure the new approach slab by the time the lane is to be opened to public traffic, you must filf the
excavation with a temporary roadway structural section as specified in this section, "Structure Approach
Slabs (Type R)."

Temporary Roadway Structural Section

Provide a standby quantity of hot mix asphalt (HMA) and aggregate base at the job site equal to the
quantity of pavement removed during the work shift for construction of a temporary roadway structural
section. The temporary structural section must consist of a 0.3-foot-thick layer of HMA over aggregate
base.

Spread and compact aggregate base and HMA by methods that will produce a well-compacted,
uniform base, free from pockets of coarse or fine material and a surfacing of uniform smoothness, texture,
and density. The aggregate base and the HMA may each be spread and compacted in one layer. The
finished surface of the HMA must not vary more than 0.05 foot from the lower edge of a 12-foot
straightedge placed parallel with the centertine and must match the elevation of the existing pavement and
structure along the joints between the existing pavement and structure and the temporary surfacing.

Maintain the temporary structural section until you are able to construct and cure the approach slab
with the prescribed time limit.
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Removing Existing Pavement And Base Materials

Sawcut full depth the outline of portland cement concrete to be removed with a power-driven
concrete saw.

Cut the outlines of excavations in asphalt concrete on a neat line to a minimum depth of 0.25 foot
with a power-driven concrete saw or wheel-type rock cutting excavator before any asphalt concrete
material is removed. These excavations must be permanently or temporarily backfilled to conform to the
grade of the adjacent pavement before opening the lane to public traffic. Surplus excavated material may
be used as temporary backfill material.

Regardless of the type of equipment used to remove concrete within the sawed outline, do not use
power impact tools within [.5 feet of the pavement that is required to remain in place.

Uniformally grade and compact the existing base material remaining in place after removing the
existing pavement and base materials to the required depth. The finished surface of the base material at
any point must not extend above the grade approved by the Engineer.

Fill areas of base material that are low as a result of over excavation with structure approach slab
concrete in the same operation that the new concrete is placed.

Where pavement subsealing has been performed under existing approach slabs, remove the full depth
of subsealing material. Where removal of cement treated base is required to construct the approach slab,
remove the full depth of the cement treated base.

Fill voids between the new structure approach slab and the base material remaining in place that are
caused by removal of subsealing material or cement treated base with either treated permeable base or
structure approach slab concrete. If you choose to fill these voids with structure approach slab concrete,
fill the voids in the same operation that the new concrete is placed.

Establish a grade line for the new approach slab that will provide a smooth profile grade. The profile
grade will be subject to approval by the Engineer.

Treated Permeable Base Under Approach Slab

Cement treated permeable base material may be spread in one layer. The base material shall be
compacted with either a vibrating shoe type compactor or a steel-drum roller weighing at least 1.5 tons
but not more than 5 tons. Compaction shall begin withon 30 minutés after the spreading operation and
shall consist of two complete coverages of the treated material.

The finished swface of the base material at any point must not extend above the grade approved by
the Engineer. Fill areas of base material that are lower than the grade approved by the Engineer with
structure approach slab concrete in the same operation that the new concrete is placed.

Bonding Bar Reinforcement

Bond bar reinforcement or abutment tie rods in drilled holes under the provisions for drilling and
bonding dowels in Section 83-2.02D(1), "General," of the Standard Specifications.

If reinforcement is encountered during drilling before the specified depth is attained, notify the
Engineer. Unless the Engineer approves coring through the reinforcement, the hole will be rejected and a
new hole must be drilled adjacent to the rejected hole to the depth shown on the plans.

Finishing Approach Slabs

Finish the top surface of the approach slab under the provisions for decks in Section 51-1.17,
"Finishing Bridge Decks," of the Standard Specifications. The finished top surface must not vary more
than 0.02 foot from the lower edge of a 12-foot straightedge placed parallel with the centerline. Edges of
slabs must be edger finished. The provisions for deck crack treatment do not apply to Type R approach
slabs.

The surface of the approach slab will not be profiled, and the Profile Index requirements do not apply.
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Approach slab concrete shall be cured before the time the lane is to be opened to public traffic as
specified in "Maintaining Traffic” of these special provisions.

MEASUREMENT AND PAYMENT

Structural concrete, approach slab (Type R) will be measured and paid for in conformance with the
provisions in Section 51-1.22, "Measurement," and Section 51-1.23, "Payment," of the Standard
Specifications and these special provisions.

Full compensation for removing and disposing of portions of existing structures and pavement
materials, and for all work associated with protection of existing utilities as shown on the plans, and for
furnishing and placing pourable seals shall be considered as included in the contract price paid per cubic
yard for structural concrete, approach slab (Type R), and no separate payment will be made therefor.

The quantity of treated permeable base to be paid for shall include the treated permeable base used to
fill voids below the reinforced structure approach slab concrete, except for the volume of areas low as a
result of over excavation. The volume to be paid for will be calculated on the basis of the constructed
length, width, and thickness of the filled voids. Structure approach slab concrete used to fill voids lower
than the approved grade of the base, except for the areas low as a result of over excavation, will be
measured and paid for by the cubic yard as structural concrete, approach slab (Type R).

Full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing
all the work involved in constructing treated permeable base, complete in place, including excavation and
removing and disposing of base and subsealing materials, as shown on the plans, as specified in the
Standard Specifications and these special provisions, and as directed by the Engineer shall be considered
as included in the contract price paid per cubic yard for structural concrete, approach slab (Type R), and
no separate payment will be made therefor.

Full compensation for furnishing, stockpiling, and disposing of standby material for construction of
temporary structural sections; and for constructing, maintaining, removing, and disposing of temporary
structural sections shall be considered as included in the contract price paid per cubic yard for structural
concrete, approach slab (Type R), and no separate payment will be made therefor.

Full compensation for drilling and bonding of bar reinforcement or abutment tie rods shall be
considered as included in the contract price paid per cubic yard for structural concrete, approach slab
(Type R), and no separate payment will be made therefor.

Full compensation for constructing, testing, and removing trial slabs shall be considered as included
in the contract price paid per cubic yard for structural concrete, approach slab (Type R), and no separate
payment will be made therefor.
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10-1.57 REINFORCEMENT

Reinforcement shall conform to the provisions in Section 52, "Reinforcement,” of the Standard
Specifications and these special provisions.

The provisions in "Welding Quality Control” of these special provisions do not apply to resistance
butt welding.

When joining new reinforcing bars to existing reinforcement, sample splices shall be made using only
the deformation pattern of the new reinforcement to be spliced.

MEASUREMENT AND PAYMENT

Measurement and payment for reinforcement in structures shall conform to the provisions in
Section 52-1.10, "Measurement," and Section 52-1.11, "Payment,” of the Standard Specifications and
these special provisions.
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10-1.58 STEEL STRUCTURES

Construction of steel structures shall conform to the provisions in Section 55, "Steel Structures," of
the Standard Specifications and these special provisions.

GENERAL
Attention is directed to "Welding" in Section 8, "Materials," of these special provisions.

MATERIALS

Structural steel rolled shapes used in standards, steel pedestals and posts shall conform to the Charpy
V-notch impact values specified for steel plate in Section 55-2, "Materials,” of the Standard
Specifications.

High-strength fastener assemblies and other bolts attached to structural steel with nuts and washers
shall be zinc coated. When direct tension indicators are used in these assemblies, the direct tension
indicator and all components of the fastener assembly shall be zinc coated by the mechanical deposition
process.

ROTATIONAL CAPACITY TESTING PRIOR TO SHIPMENT TO JOB SITE

Rotational capacity tests shall be performed on all lots of high-strength fastener assemblies prior to
shipment of these lots to the project site. Zinc-coated assemblies shall be tested after all fabrication,
coating, and lubrication of components has been completed. One hardened washer shall be used under
each nut for the tests,

The requirements of this section do not apply to high-strength cap screws or high-strength bolts used
for slip base plates,

Each combination of bolt production lot, nut lot, and washer lot shall be tested as an assembly,

A rotational capacity lot number shall be assigned to each combination of lots tested. Each shipping
unit of fastener assemblies shall be plainly marked with the rotational capacity lot number.

Two fastener assemblies from each rotational capacity lot shall be tested.

The following equipment, procedure, and acceptance criteria shall be used to perform rotational
capacity tests on and determine acceptance of long bolts, Fasteners are considered to be long bolts when
full nut thread engagement can be achieved when installed in a bolt tension measuring device:

A. Long Bolt Test Equipment:

1. Calibrated bolt tension measuring device with adequate tension capacity for the bolts being
tested.

2. Calibrated dial or digital torque wrench. Other suitable tools will be required for performing
Steps 7 and 8 of the Long Bolt Test Procedure. A torque multiplier may be required for large
diameter bolts.

3. Spacer washers or bushings. When spacer washers or bushings are required, they shall have
the same inside diameter and equal or larger outside diameter as the appropriate hardened
washers conforming to the requirements in ASTM Designation: F 436.

4. Steel beam or member, such as a girder flange or cross frame, to which the bolt tension
measuring device will be attached. The device shall be accessible from the ground.

B Long Bolt Test Procedure:

1. Measure the bolt length. The bolt length is defined as the distance from the end of the
threaded portion of the shank to the underside of the bolt head.
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2. Install the nut on the bolt so that 3 to 5 full threads of the bolt are located between the bearing
face of the nut and the underside of the bolt head. Measure and record the thread stickout of
the bolt. Thread stickout is determined by measuring the distance from the outer face of the
nut to the end of the threaded portion of the shank.

3. Insert the bolt into the bolt tension measuring device and install the required number of
washers, and additional spacers as needed, directly beneath the nut to produce the thread
stickout measured in Step 2 of this procedure.

4. Tighten the nut using a hand wrench to a snug-tight condition. The snug tension shall not be
less than the Table A value but may exceed the Table A value by a maximurn of 2 kips.

Table A
High-Strength Fastener Assembly Tension Values to Approximate Snug-Tight Condition
Bolt Diameter Snug Tension
(inches) (kips)
1/2 |
5/8 2
3/4 3
7/8 4
] 5
1-1/8 6
1-1/4 7
1-3/8 9
1-1/2 10

5. Match-mark the assembly by placing a heavy reference start line on the face plate of the bolt
tension measuring device which aligns with (1) a mark placed on one corner of the nut and
(2) a radial line placed across the flat on the end of the bolt or on the exposed portions of the
threads of tension control bolts. Place an additional mark on the outside of the socket that
overlays the mark on the nut corner such that this mark will be visible while turning the nut.
Make an additional mark on the face plate, either 2/3 of a turn, one turn, or 1-1/3 turn
clockwise from the heavy reference start line, depending on the bolt length being tested as
shown in Table B.

Table B
Regquired Nut Rotation for Rotational Capacity Tests™
Bolt Length (measured in Step 1) Required Rotation {turn)
4 bolt diameters or less 2/3
Greater than 4 bolt diameters but no more than 8 bolt diameters |
Greater than 8 bolt diameters, but no more than 12 bolt diameters'® 1-1/3

(a) Nut rotation is relative to bolt, regardless of the element (nut or bolt) being turned. For bolts
installed by 1/2 turn and less, the tolerance shall be plus or minus 30 degrees; for bolts installed
by 273 wrn and more, the tolerance shall be plus or minus 45 degrees.

(b) Applicable only to connections in which all material within grip of the bolt is steel.

(c) When bolt length exceeds 12 diameters, the required rotation shall be determined by actual
tests in a suitable tension device simulating the actual conditions.

6. Turn the nut to achieve the applicable minimum bolt tension value listed in Table C. After
reaching this tension, record the moving torque, in foot-pounds, required to turn the nut, and
also record the corresponding bolt tension value in pounds. Torque shall be measured with
the nut in motion. Calculate the value, T, where T = [(the measured tension in pounds) x (the
bolt diameter in inches) / 48].
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Table C

Minimum Tension Values for High-Strength Fastener Assemblies
Bolt Diameter Minimum Tension
(inches) (kips)

172 12

5/8 19

3/4 28

7/8 39

I 51

1-1/8 56
1-1/4 71
1-3/8 85
1-1/2 103

7. Turn the nut further to increase bolt tension until the rotation listed in Table B is reached.
The rotation is measured from the heavy reference line made on the face plate after the bolt
was snug-tight. Record this bolt tension.

8. Loosen and remove the nut and examine the threads on both the nut and bolt.

C. Long Bolt Acceptance Criteria:

I. An assembly shall pass the following requirements to be acceptable: (1) the measured
moving torque (Step 6) shall be less than or equal to the calculated value, T (Step 6), (2) the
bolt tension measured in Step 7 shall be greater than or equal to the applicable turn test
tension value listed in Table D, (3) the nut shall be able to be removed from the bolt without
signs of thread stripping or galling after the required rotation in Step 7 has been achieved, (4)
the bolt does not shear from torsion or fail during the test, and (5) the assembly does not seize
before the final rotation in Step 7 is reached. Elongation of the bolt in the threaded region
between the bearing face of the nut and the underside of the bolt head is expected and will not
be considered a failure. Both fastener assemblies tested from one rotational capacity lot shall
pass for the rotational capacity lot to be acceptable.

Table D
Turn Test Tension Values
Bolt Diameter Turn Test Tension
(inches) (kips)
1/2 14
5/8 29
3/4 32
7/8 45
1 59
1-1/8 64
[-1/4 82
1-3/8 98
[-1/2 118

The following equipment, procedure, and acceptance criteria shall be used to perform rotational
capacity tests on and determine acceptance of short bolts. Fasteners are considered to be short bolts when
full nut thread engagement cannot be achieved when installed in a bolt tension measuring device:
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. Short Bolt Test Equipment:

1.

Calibrated dial or digital torque wrench. Other suitable tools will be required for performing
Steps 7 and 8 of the Short Bolt Test Procedure. A torque multiplier may be required for large
diameter bolts.

Spud wrench or equivalent.

Spacer washers or bushings. When spacer washers or bushings are required, they shall have
the same inside diameter and equal or larger outside diameter as the appropriate hardened
washers conforming to the requirements in ASTM Designation: F 436.

Steel plate or girder with a hole to install bolt. The hole size shall be 1/16 inch greater than
the nominal diameter of the bolt to be tested. The grip length, including any plates, washers,
and additional spacers as needed, shall provide the proper number of threads within the grip,
as required in Step 2 of the Short Bolt Test Procedure.

. Shortt Bolt Test Procedure;

I.

2.

Measure the bolt length. The bolt length is defined as the distance from the end of the
threaded portion of the shank to the underside of the bolt head.

Install the nut on the bolt so that 3 to 5 full threads of the bolt are located between the bearing
face of the nut and the underside of the bolt head. Measure and record the thread stickout of
the bolt. Thread stickout is determined by measuring the distance from the outer face of the
nut to the end of the threaded portion of the shank.

Install the bolt into a hole on the plate or girder and install the required number of washers
and additional spacers as needed between the bearing face of the nut and the underside of the
bolt head to produce the thread stickout measured in Step 2 of this procedure.

Tighten the nut using a hand wrench to a snug-tight condition. The snug condition shall be
the full manual effort applied to the end of a 12-inch long wrench. This applied torque shall
not exceed 20 percent of the maximum allowable torque in Table E.

Table E
Maximum Allowable Torque for High-Strength Fastener Assemblies
Bolt Diameter Torque

(inches) (ft-1b)

112 145

5/8 285

3/4 500

778 820

1 1220

1-1/8 1500
1-1/4 2130
1-3/8 2800
1-1/2 3700

Match-mark the assembly by placing a heavy reference start line on the steel plate or girder
which aligns with (1) a mark placed on one corner of the nut and (2) a radial iine placed
across the flat on the end of the bolt or on the exposed portions of the threads of tension
control bolts. Place an additional mark on the outside of the socket that overlays the mark on
the nut corner such that this mark will be visible while turning the nut. Make 2 additional
small marks on the steel plate or girder, one 1/3 of a turn and one 2/3 of a turn clockwise
from the heavy reference start line on the steel plate or girder.
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6. Using the torque wrench, tighten the nut to the rotation value listed in Table F. The rotation
is measured from the heavy reference line described in Step 5 made after the bolt was
snug-tight. A second wrench shall be used to prevent rotation of the bolt head during
tightening. Measure and record the moving torque after this rotation has been reached. The
torque shall be measured with the nut in motion. ‘

Table F
Nut Rotation Required for Turn-of-Nut Installation™
Bolt Length (measured in Step 1) | Required Rotation (turn)
4 bolt diameters or less 1/3
(a) Nut rotation is relative to bolt, regardless of the element
(nut or bolt) being turned. For bolts installed by 1/2 turn and
less, the tolerance shall be plus or minus 30 degrees.
(b) Applicable only to connections in which all material
within grip of the bolt is steel.

7. Tighten the nut further to the 2/3-turn mark as indicated in Table G. The rotation is measured
from the heavy reference start line made on the plate or girder when the bolt was snug-tight.
Verify that the radial line on the bolt end or on the exposed portions of the threads of tension
control bolts is still in alignment with the start line.

Table G
Required Nut Rotation for Rotational Capacity Test
Bolt Length (measured in Step 1) | Required Rotation (turn)
4 bolt diameters or less 2/3

8. Loosen and remove the nut and examine the threads on both the nut and bolt.

C. Short Bolt Acceptance Criteria: )
1. An assembly shall pass the following requirements to be acceptable: (1) the measured

moving torque from Step 6 shall be less than or equal to the maximum allowable torque from
Table E, (2) the nut shall be able to be removed from the bolt without signs of thread
stripping or galling after the required rotation in Step 7 has been achieved, (3) the bolt does
not shear from torsion or fail during the test, and (4) the assembly shall not seize before the
final rotation in Step 7 is reached. Elongation of the bolt in the threaded region between the
bearing face of the nut and the underside of the bolt head will not be considered a failure.
Both fastener assemblies tested from one rotational capacity lot shall pass for the rotational
capacity lot to be acceptable,

INSTALLATION TENSION TESTING AND ROTATIONAL CAPACITY TESTING AFTER
ARRIVAL ON THE JOB SITE

Installation tension tests and rotational capacity tests on high-strength fastener assemblies shall be
performed by the Contractor prior to acceptance or installation and after arrival of the fastener assemblies
on the project site. Installation tension tests and rotational capacity tests shall be performed at the job site,
in the presence of the Engineer, on each rotational capacity lot of fastener assemblies.

The requirements of this section do not apply to high-strength cap screws or high-strength bolts used
for slip base plates.

Installation tension tests shall be performed on 3 representative fastener assemblies in conformance
with the provisions in Section 8, "Installation,” of the RCSC Specification. For short bolts, Section 8.2,
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“Pretensioned Joints," of the RCSC Specification shall be replaced by the "Pre-Installation Testing
Procedures,” of the "Structural Bolting Handbook," published by the Steel Structures Technology Center,
Incorporated. ‘

The rotational capacity tests shall be performed in conformance with the requirements for rotational
capacity tests in "Rotational Capacity Testing Prior to Shipment to Job Site" of these special provisions.

At the Contractor's expense, additional installation tension tests, tests required to determine job
inspecting torque, and rotational capacity tests shall be performed by the Contractor on each rotational
capacity lot, in the presence of the Engineer, if:

1. Any fastener is not used within 3 months after arrival on the job site,

2. Fasteners are improperly handled, stored, or subjected to inclement weather prior to final
tightening,

3. Significant changes are noted in original surface condition of threads, washers, or nut lubricant,
or

4. The Contractor’s required inspection is not performed within 48 hours after all fasteners in a joint
have been tensioned.

Failure of a job-site installation tension test or a rotational capacity test will be cause for rejection of
unused fasteners that are part of the rotational capacity lot.

When direct tension indicators are used, installation verification tests shall be performed in
conformance with Appendix Section X1.4 of ASTM Designation: F 959, except that bolts shall be
initially tensioned to a value 5 percent greater than the minimum required bolt tension.

SURFACE PREPARATION

For all bolted connections the following shall be cleaned and coated before assembly in conformance
with the provisions for cleaning and painting structural steel of these special provisions:

I. Contact surfaces,
2. Outer surfaces of existing members that are within the grip-and will be hidden by surfaces of
outside existing members within the grip under bolt heads, nuts, and washers, and

WELDING
Table 2.2 of AWS D1.5 is superseded by the following table:
Base Metal Thickness of the Minimum Effective Partial Joint
Thicker Part Joined, inches Penetration Groove Weld Size*, inches
Over 1/4 1o 1/2 inclusive 3/16
Over 1/2 to 3/4 inclusive 1/4
Over 3/4 to 1-1/2 inclusive 5/16
Over [-1/2 to 2-1/4 inclusive 3/8
Over 2-1/4 to 6 inclusive 1/2
Over 6 5/8

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

Dimensional details and workmanship for welded joints in tubular and pipe connections shall
conform to the provisions in Part A, "Common Requirements of Nontubular and Tubular Connections,"
and Part D, "Specific Requirements for Tubular Connections," in Section 2 of AWS D1.1.

The requirement of conformance with AWS D1.5 shall not apply to work conforming to Section 56-1,
"Overhead Sign Structures,"” or Section 86-2.04, "Standards, Steel Pedestals and Posts," of the Standard
Specifications.
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10-1.59 SIGN STRUCTURES

Sign structures and foundations for overhead signs shall conform to the provisions in Section 56-1,
"Overhead Sign Structures,” of the Standard Specifications, "Steel Structures” of these special provisions,
and the following requirements,

Before commencing fabrication of sign structures, the Contractor shall submit 2 sets of working
drawings to the Engineer in conformance with the provisions in Section 5-1.02, "Plans and Working
Drawings," of the Standard Specifications. The working drawings shall include sign panel dimensions,
span lengths, post heights, anchorage layouts, proposed splice locations, a snugging and tensioning
pattern for anchor bolts and high-strength bolted connections, and details for permanent steel anchor bolt
templates. The working drawings shall be supplemented with a written quality control program that
includes methods, equipment, and personnel necessary to satisfy the requirements specified herein.

Working drawings shall be 22" x 34" or 11" x 17" in size and each drawing and calculation sheet
shall include the State assigned designations for the sign structure type and reference as shown on the
contract plans, District-County-Route-Post Mile, and contract number.

The Engineer shall have 30 days to review the sign structure working drawings after a complete
submittal has been received. No fabrication or installation of sign structures shall be performed until the
working drawings are approved in writing by the Engineer.

Should the Engineer fail to complete the review within the time allowance and if, in the opinion of the
Engineer, the Contractor’s controlling operation is delayed or interfered with by reason of the delay in
reviewing the sign structure working drawings, the delay will be considered a right of way delay in
conformance with the provisions in Section 8-1.09, "Right of Way Delays,” of the Standard
Specifications.

Steel bolts not designated on the plans as high strength (HS) or stainless steel shall be for general
applications and shall conform to the requirements in ASTM Designation: A 307.

A permanent stee] template shall be used to maintain the proper anchor bolt spacing.

One top nut, one leveling nut, and 2 washers shall be provided for the upper threaded portion of each
anchor bolt.

Flatness of surfaces for the following shall conform to the requirements in ASTM Designation:

A 6/A 6M: -

[. Base plates that are to come in contact with concrete, grout, or washers and leveling nuts
2. Plates in high-strength bolted connections

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

Longitudinal seam welds shall have 60 percent minimum penetration, except that within 6 inches of
circumferential welds, longitudinal seam welds shall be complete joint penetration (CJP) groove welds,
In addition, longitudinal seam welds on 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
6 inches.

Steel members used for overhead sign structures shall receive nondestructive testing (NDT) in
conformance with AWS D1.1 and the following:
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Weld Location

Weld Type

Minimum Required NDT

Splice welds around the perimeter of
tubular sections, poles, and arms.

CJP groove weld with
backing ring

100% UT® or RT"

Longitudinal seam welds CIP or PIP® groove Random 25% MT*
weld
Longitudinal seam welds within 6 inches | CJP groove weld 100% UT or RT

of a circumferential splice.

Welds attaching base plates, flange plates,
or pole or mast arm plates, to poles or arm

CJP groove weld with
backing ring and

t>3/16 inch: 100%UT and MT
t< 3/16 inch: 100% MT after

tubes. reinforcing fillet root weld pass and final weld pass

t = pole or arm thickness
100% MT

External (top) fillet
weld for socket-type
connections

a ultrasonic testing

b radiographic testing

¢ partial joint penetration
d magnetic particle testing

2. The acceptance and repair criteria for UT of welded joints where any of the members are less
than 5/16 inch thick or where tubular sections are less than 13 inches in diameter shall conform to
the requirements in AWS D1.1, Section 6.13.3.1. A written procedure approved by the Engineer
shall be used when performing this UT. These written procedures shall conform to the
requirements in AWS D1.1, Annex K. The acceptance and repair criteria for other welded joints
receiving UT shall conform to the requirements in AWS D1.1, Section 6, Table 6.3 for cyclically
loaded nontubular connections.

3. The acceptance and repair criteria for radiographic or real time image testing shall conform to the
requirements of AWS D1.1 for tensile stress welds.

4. For longitudinal seam welds, the random locations for NDT will be selected by the Engineer.
The cover pass shall be ground smooth at the locations to be tested. If repairs are required in a
portion of a tested weld, the repaired portion shall receive NDT, and additional NDT shall be
performed on untested portions of the weld. The additional NDT shall be performed on
25 percent of that longitudinal seam weld. After this additional NDT is performed and if more
repairs are required, then that entire longitudinal seam weld shall receive NDT.

Circumferential welds and base plate to post welds may be repaired only one time without written
permission from the Engineer.
Full compensation for furnishing anchor bolt templates and for testing of welds shall be considered as

included in the contract price paid per pound for furnish sign structure, and no additional compensation
will be allowed therefor.
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10-1.61 INSTALL ROADSIDE SIGN PANEL ON EXISTING POST

Roadside sign panels shall be installed on existing posts at the locations shown on the plans or where
designated by the Engineer and in conformance with the provisions in Section 56-2.04, "Sign Panel
Installation," of the Standard Specifications and these special provisions.

The Contractor shall furnish roadside sign panels in conformance with the provisions in "Furnish
Sign" of these special provisions.

Cutting the ends of wood posts in the field and field application of wood preservatives shall conform
to the provisions in Section 56-2.02B, "Wood Posts,” of the Standard Specifications,

Two holes shall be drilled in each existing post as required to provide a breakaway feature as shown
on the plans.

Existing sign panels, as shown on the plans, shall be salvaged or removed and disposed of as
provided in Section 15, "Existing Highway Facilities,” of the Standard Specifications,

Installing roadside sign panels on existing posts will be paid for by the unit as determined from actual
count in place.

The contract unit price paid for install roadside sign panel on existing post shall include full
compensation for furnishing all labor, materials (except sign panels), tools, equipment, and incidentals,
and for doing all the work involved in installing roadside sign panels on existing posts (including drilling
holes in existing posts, removing, salvaging, and disposing of existing sign panels), complete in place, as
shown on the plans, as specified in the Standard Specifications and these special provisions, and as
directed by the Engineer.
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8-2,03 RAPID STRENGTH CONCRETE FOR STRUCTURES
GENERAL
Summary

This section includes specifications for rapid strength concrete (RSC) for structures. You may only
use RSC when specified elsewhere in these special provisions.

Definitions

Opening age: The age at which the concrete will achieve the specified strength for opening to public
or construction traffic.

Submittals
Mix Design

Submit the RSC mix design at least [0 days before use. If a trial slab is required, submit the RSC
mix design at least 10 days before constructing the trial slab. Include the following in the submittal:

I. Compressive strength test results for prequalification of RSC at age of break, at 3 days, and at 28
days

Opening age

Proposed aggregate grading

Mix proportions of cementitious material, aggregate, and water

Types and amounts of chemical admixtures, if used

Range of ambient temperatures over which the mix design will achieve the required minimum
compressive strength

7. Source of materials

ISl

Volumetric Proportioning
When using volumetric proportioning, submit the following:

I. Aggregate moisture test results
2. Log of production data

Certificate of Compliance

Submit a Certificate of Compliance under Section 6-1.07, "Certificates of Compliance,” of the
Standard Specifications with each delivery of aggregate, cementitious material, and admixtures used for
calibration tests. Include certified copies of the weight of each delivery.

The Certificate of Compliance must state that the source of materials used for the calibration tests is
from the same source as to be used for the planned work. The Certificate of Compliance must be signed
by an authorized representative.

Quality Control and Assurance
Prequalification of RSC
Prequalification of a RSC mix design includes determining the opening age and achieving the
minimum specified 28-day compressive strength.
Prequalify RSC under the specifications for prequalification of concrete specified by compressive
strength in Section 90-9.01, "General," of the Standard Specifications, Determine the opening age as
follows:

1. Fabricate at least 5 test cylinders to be used to determine the age of break.
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Immediately after fabrication of the 5 test cylinders, store the cylinders in a temperature medium
of 70 3 °F until the cylinders are tested.

Determine the age of break to achieve an average strength of the 5 test cylinders of not less than
1200 psi. Not more than 2 test cylinders shall have a strength of less than 1150 psi.

The opening age is the age of break plus | hour.

Weighmaster Certifications

Weighmaster certificates for RSC, regardless of the proportioning method used, must include all
information necessary to trace the manufacturer and manufacturer's lot number for the cement being used.
When proportioned into fabric containers, the weighmaster certificates for the cement must contain the
date of proportioning, location of proportioning, and actual net draft weight of the cement. When
proportioned at the job site from a storage silo, the weighmaster certificates must contain the date of
proportioning, location of proportioning, and the net draft weight of the cement used in the load.

MATERIALS

General

RSC must comply with one of the following:

I

Concrete made with portland cement concrete and a nonchloride Type C chemical admixture,
The concrete must comply with Section 90, "Portland Cement Concrete,” of the Standard
Specifications, except that Type III cement may be used.

Concrete made with a proprietary cementitious material. The concrete must comply with Section
90, "Portland Cement Concrete," of the Standard Specifications, except that:

2.1. Cementitious material shall meet the definition of hydraulic cement in ASTM C 219, and
the following:

Proprietary Cementitions Material

Test Description Test Method Requirement
Contraction in Air California Test 527, w/c ratio = 0.39+0.010 0.053%, max.
Mortar Expansion in Water ASTM C 1038 0.04%, max.
Soluble Chloride# California Test 422 0.05%, max.
Soluble Sulfate* California Test 417 0.30%, max.
Thermal Stability California Test 553 90%, min.
Compressive Strength @ 3 days ASTM C 109 2500 psi

*Test is to be done on a cube specimen fabricated in conformance with the requirements in ASTM C
109, cured at least 14 days, and then pulverized so that 100% passes the No. 50 sieve.

2.2. Citric acid or borax may be used if requested in writing by the cement manufacturer and a
sample is submitted to the Engineer. Chemical admixtures, if used, shall be included when
- testing for requirements listed in the table above.

RSC must have a minimum 28-day compressive strength of 3600 pst.
Supplementary cementitious material is not required.
Penetration requirements of Section 90-6.06, "Amount of Water and Penetration,” of the Standard

Specifications do not apply.
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CONSTRUCTION
General
RSC may be proportioned and placed by a volumetric mixer.

Volumetric Proportioning

RSC proportioned by a volumetric mixer must comply with the requirements specified herein,

Proportion liquid admixtures under Section 90-4.10, "Proportioning and Dispensing Liquid
Admixtures," of the Standard Specifications, except proportion liquid admixtures with a meter.

Batch-mixer trucks must proportion cement, water, aggregate, and additives by volume. Aggregate
feeders must be connected directly to the drive on the cement vane feeder. The cement feed rate must be
tied directly to the feed rate for the aggregate and other ingredients. Only change the ratio of cement to
aggregate by changing the gate opening for the aggregate feed. The drive shaft of the aggregate feeder
must have a revolution counter reading to the nearest full or partial revolution of the aggregate delivery
belt.

Proportion aggregate with a belt feeder operated with an adjustable cutoff gate delineated to the
nearest quarter increment. The gate opening height must be readily determinable. Proportion cement by
any method that complies with the accuracy tolerance specifications. Proportion water with a meter under
Section 9-1.01, "Measurement of Quantities," of the Standard Specifications.

Calibrate the cutoff gate for each batch-mixer truck used and for each aggregate source. Calibrate
batch-mixer trucks at 3 different aggregate gate settings that are commensurate with production needs.
Perform at least 2 calibration runs for each aggregate gate.

Individual aggregate delivery rate check-runs must not deviate more than 1.0 percent from the
mathematical average of all runs for the same gate and aggregate type. Each test run must be at least
1,000 pounds.

At the time of batching, dry and drain aggregates to a stable moisture content. Do not proportion
aggregates with visible separation of water from the aggregate during proportioning. At the time of
batching, the free moisture content of fine aggregate must not exceed 8 percent of its saturated, surface-
dry weight. 3

If the proportioning plant has separate supplies of the same size group of aggregate with different
moisture content, specific gravity, or surface characteristics affecting workability, exhaust 1 supply before
using another supply.

Cover rotating and reciprocating equipment on batch-mixer trucks with metal guards.

Individual cement delivery rate check-runs must not deviate more than 1.0 percent of the
mathematical average of 3 runs of at least 1,000 pounds each.

When the water meter operates between 50 percent and 100 percent of production capacity, the
indicated weight of water delivered must not differ from the actual weight delivered by more than 1.5
percent for each of 2 runs of 300 gallons. Calibrate the water meter under California Test 109. The water
meter must be equipped with a resettable totalizer and display the operating rate.

Conduct calibration tests for aggregate, cement, and water proportioning devices with a platform
scale located at the calibration site. Platform scales for weighing test-run calibration material must have a
maximum capacity of 2.75 tons with maximum graduations of | pound. Error test the platform scale
within 8 hours of calibrating the batch-mixer truck proportioning devices. Perform error-testing with test
weights under California Test [09. Furnish a witness scale that is within 2 graduations of the test weight
load. The witness scale must be available for use at the production site throughout the production period.
Equipment needed for the calibration of proportioning systems must remain available at the production
site throughout the production period.

The baich-mixer truck must be equipped so that accuracy checks can be made. Recalibrate
proportioning devices every 30 days after production begins or when you change the source or type of
any ingredient.
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A spot calibration is calibration of the cement proportioning system only. Perform a 2-run spot
calibration each time 55 tons of cement passes through the batch-mixer truck. If the spot calibration
shows the cement proportioning system does not comply with the specifications, complete a full
calibration of the cement proportioning system before you resume production.

Locate cement storage immediately before the cement feeder. Equip the system with a device that
automatically shuts down power to the cement feeder and aggregate belt feeder when the cement storage
level is less than 20 percent of the total volume.

Determine aggregate moisture under California Test 223 at least every 2 hours during proportioning
and mixing operations. Record aggregate moisture determinations and submit them at the end of each
production shift.

Equip each aggregate bin with a device that automatically shuts down the power to the cement feeder
and the aggregate belt feeder when the aggregate discharge rate is less than 95 percent of the scheduled
discharge rate.

Proportioning device indicators must be in working order before beginning proportioning and mixing
operations and must be visible when standing near the batch-mixer truck.

Identifying numbers of batch-mixer trucks must be at least 3 inches in height, and be located on the
front and rear of the vehicle.

Mix volumetric proportioned RSC in a mechanically operated mixer. You may use auger-type
mixers. Operate mixers uniformly at the mixing speed recommended by the manufacturer. Do not use
mixers that have an accumulation of hard concrete or mortar.

Do not mix more material than will permit complete mixing. Reduce the volume of material in the
mixer if complete mixing is not achieved. Continue mixing until a homogeneous mixture is produced at
discharge. Do not add water to the RSC after discharge.

Do not use equipment with components made of aluminum or magnesium alloys that may have
contact with plastic concrete during mixing or transporting of RSC.

The Engineer determines uniformity of concrete mixtures by differences in penetration measurements
made under California Test 533. Differences in penetration are determined by comparing penetration
tests on 2 samples of mixed concrete from the same batch or truck mixer load. The differences must not
exceed 5/8 inch. Submit samples of freshly mixed concrete. Sampling facilities must be safe, accessible,
clean, and produce a sample that is representative of production. Sampling devices and sampling
methods must comply with California Test 125, .

Do not use ice to cool RSC directly. If ice is used to cool water used in the mix, it must be meited
before entering the mixer.

Proportion and charge cement into a mixer so that there are no losses of cement due to wind or
accumulation on equipment, or other conditions that may vary the required quantity of cement.

Each mixer must have metal plates that provide the following information:

I. Designed usage
2. Manufacturer's guaranteed mixed concrete volumetric capacity
3. Rotation speed

The device controlling the proportioning of cement, aggregate, and water must produce production
data, The production data must be captured at 15-minute intervals throughout daily production. Each
capture of production data represents production activity at that time and is not a summation of data. The
amount of material represented by each production capture is the amount produced in the period from 7.5
minutes before to 7.5 minutes after the capture time. Submit the daily production data in electronic or
printed media at the end of each production shift. Report the data including data titles in the following
order:

1. Weight of cement per revolution count
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Weight of each aggregate size per revolution count

Gate openings for each used aggregate size

Weight of water added to the concrete per revolution count -
Moisture content of each used aggregate size

Individual volume of other admixtures per revolution count
Time of day

Day of week

9. Production start and stop times

10. Batch-mixer truck identification

I1. Name of supplier

12. Specific type of concrete being produced

13. Source of the individual aggregate sizes

14. Source, brand, and type of cement

15. Source, brand and type of individual admixtures

16. Name and signature of operator

PN RELD

You may input production data by hand into a pre-printed form or it may be captured and printed by
the proportioning device. Present electronic media containing recorded production data in a tab delimited
format on a CD or DVD. Each capture of production data must be followed by a line-feed carriage-return
with sufficient fields for the specified data.

Curing Concrete

For RSC made with a proprietary cement, the curing method must be as recommended by the
manufacturer of the cement and as approved by the Engineer. '
For RSC made using portland cement concrete, you must:

1. Cure the concrete using the curing compound method under Section 90-7.03, "Curing Structures,”
of the Standard Specifications. Fogging of the surface with water after the curing compound has
been applied will not be required. -

2. Repair immediately any damage to the film of the curing compound with additional compound.
Do not repair damage to the curing compound after the concrete is opened to public traffic.

3. Cover the surface with an insulating layer or blanket when the ambient temperature is below 65
°F during the curing period. The insulation layer or blanket shall have an R-value rating given in
the table below. A heating tent may be used in lieu of or in combination with the insulating layer
or blanket:

R-Value Ratings

Temperature Range During Curing R-value, minimum
Period
55 °Fto 65 °F [
45 °Fto 55 °F 2
39 °Fto 45 °F 3

If compressive strength tests are performed in the field showing that the concrete has achieved 1200
psi, you may open the lane to traffic at the age of break. Perform the compressive strength tests under the
provisions for sampling and testing cylinders in Section 90-9.01, "General,” of the Standard
Specifications. The decision to use this option must be made in writing to the Engineer before beginning
construction.
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8-2.01 PORTLAND CEMENT CONCRETE (Not Used)
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