employees (including apprentices, trainees, and helpers, described in Section IV,
paragraphs 4 and 5, and watchmen and guards engaged on work during the preceding
weekly payroll period). The payroll submitted shall set out accurately and completely
all of the information required to be maintained under paragraph 2b of this Section V.
This information may be submitted in any form desired. Optional Form WH-347 is
available for this purpose and may be purchased from the Superintendent of
Documents (Federal stock number 029- 005-0014-1), U.S. Government Printing
Office, Washington, D.C. 20402. The prime contractor is responsible for the
submission of copies of payrolls by all subcontractors.

d. Each payroll submitted shall be accompanied by a "Statement of Compliance," signed
by the contractor or subcontractor or his/her agent who pays or supervises the
payment of the persons employed under the contract and shall certify the following:

1. that the payroll for the payroll period contains the information required to be
maintained under paragraph 2b of this Section V and that such information
is correct and complete;

2. that such laborer or mechanic (including each helper, apprentice, and
trainee) employed on the contract during the payroll period has been paid
the full weekly wages earned, without rebate, either directly or indirectly,
and that no deductions have been made either directly or indirectly from the
full wages earned, other than permissible deductions as set forth in the
Regulations, 29 CFR 3;

3. that each laborer or mechanic has been paid not less that the applicable
wage rate and fringe benefits or cash equivalent for the classification of
worked performed, as specified in the applicable wage determination
incorporated into the contract.

e. The weekly submission of a properly executed certification set forth on the reverse
side of Optional Form WH-347 shall satisfy the requirement for submission of the
"Statement of Compliance" required by paragraph 2d of this Section V.

f. The falsification of any of the above certifications may subject the contractor to civil
or criminal prosecution under 18 U.S.C. 1001 and 31 U.S.C. 231.

g. The contractor or subcontractor shall make the records required under paragraph 2b
of this Section V available for inspection, copying, or transcription by authorized
representatives of the SHA, the FHWA, or the DOL, and shall permit such
representatives to interview employees during working hours on the job. If the
contractor or subcontractor fails to submit the required records or to make them
available, the SHA, the FHWA, the DOL, or all may, after written notice to the
contractor, sponsor, applicant, or owner, take such actions as may be necessary to
cause the suspension of any further payment, advance, or guarantee of funds.
Furthermore, failure to submit the required records upon request or to make such
records available may be grounds for debarment action pursuant to 29 CFR 5.12.

VI. RECORD OF MATERIALS, SUPPLIES, AND LABOR
(As of May 22, 2007, Form FHWA-47 is no longer required.)

VII. SUBLETTING OR ASSIGNING THE CONTRACT

1. The contractor shall perform with its own organization contract work amounting to not
less than 30 percent (or a greater percentage if specified elsewhere in the contract) of the
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VIIL
. In the performance of this contract the contractor shall comply with all applicable

total original contract price, excluding any specialty items designated by the State.
Specialty items may be performed by subcontract and the amount of any such specialty
items performed may be deducted from the total original contract price before computing
the amount of work required to be performed by the contractor’s own organization (23
CFR 635).

a. "Its own organization" shall be construed to include only workers employed and paid
directly by the prime contractor and equipment owned or rented by the prime
contractor, with or without operators. Such term does not include employees or
equipment of a subcontractor, assignee, or agent of the prime contractor.

b. "Specialty Items" shall be construed to be limited to work that requires highly
specialized knowledge, abilities, or equipment not ordinarily available in the type of
contracting organizations qualified and expected to bid on the contract as a whole and
in general are to be limited to minor components of the overall contract.

The contract amount upon which the requirements set forth in paragraph 1 of Section VII
is computed includes the cost of material and manufactured products which are to be
purchased or produced by the contractor under the contract provisions.

The contractor shall furnish (a) a competent superintendent or supervisor who is
employed by the firm, has full authority to direct performance of the work in accordance
with the contract requirements, and is in charge of all construction operations (regardless
of who performs the work) and (b) such other of its own organizational resources
(supervision, management, and engineering services) as the SHA contracting officer
determines is necessary to assure the performance of the contract.

No portion of the contract shall be sublet, assigned or otherwise disposed of except with
the written consent of the SHA contracting officer, or authorized representative, and such
consent when given shall not be construed to relieve the contractor of any responsibility
for the fulfillment of the contract. Written consent will be given only after the SHA has
assured that each subcontract is evidenced in writing and that it contains all pertinent
provisions and requirements of the prime contract.

SAFETY: ACCIDENT PREVENTION

Federal, State, and local laws governing safety, health, and sanitation (23 CFR 635). The
contractor shall provide all safeguards, safety devices and protective equipment and take
any other needed actions as it determines, or as the SHA contracting officer may
determine, to be reasonably necessary to protect the life and health of employees on the
job and the safety of the public and to protect property in connection with the
performance of the work covered by the contract. '

It is a condition of this contract, and shall be made a condition of each subcontract, which
the contractor enters into pursuant to this contract, that the contractor and any
subcontractor shall not permit any employee, in performance of the contract, to work in
surroundings or under conditions which are unsanitary, hazardous or dangerous to his/her
health or safety, as determined under construction safety and health standards (29 CFR
1926) promulgated by the Secretary of Labor, in accordance with Section 107 of the
Contract Work Hours and Safety Standards Act (40 U.S.C. 333).

Pursuant to 29 CFR 1926.3, it is a condition of this contract that the Secretary of Labor or
authorized representative thereof, shall have right of entry to any site of contract
performance to inspect or investigate the matter of compliance with the construction
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IX.

X.

safety and health standards and to carry out the duties of the Secretary under Section 107
of the Contract Work Hours and Safety Standards Act (40 U.S.C. 333).

FALSE STATEMENTS CONCERNING HIGHWAY PROJECTS

In order to assure high quality and durable construction in conformity with approved
plans and specifications and a high degree of reliability on statements and representations
made by Engineers, contractors, suppliers, and workers on Federal-aid highway projects,
it is essential that all persons concerned with the project perform their functions as
carefully, thoroughly, and honestly as possible. Willful falsification, distortion, or
misrepresentation with respect to any facts related to the project is a violation of Federal
law. To prevent any misunderstanding regarding the seriousness of these and similar acts,
the following notice shall be posted on each Federal-aid highway project (23 CFR 635) in
one or more places where it is readily available to all persons concerned with the project:

NOTICE TO ALL PERSONNEL ENGAGED ON FEDERAL-AID HIGHWAY
PROJECTS

18 U.S.C. 1020 reads as follows:

"Whoever, being an officer, agent, or employee of the United States, or of any State or
Territory, or whoever, whether a person, association, firm, or corporation, knowingly
makes any false statement, false representation, or false report as to the character, quality,
quantity, or cost of the material used or to be used, or the quantity or quality of the work
performed or to be performed, or the cost thereof in connection with the submission of
plans, maps, specifications, contracts, or costs of construction on any highway or related
project submitted for approval to the Secretary of Transportation; or

Whoever knowingly makes any false statement, false representation, false report or false
claim with respect to the character, quality, quantity, or cost of any work performed or to
be performed, or materials furnished or to be furnished, in connection with the
construction of any highway or related project approved by the Secretary of
Transportation; or

Whoever knowingly makes any false statement or false representation as to material fact
in any statement, certificate, or report submitted pursuant to provisions of the Federal-aid
Roads Act approved July 1, 1916, (39 Stat. 355), as amended and supplemented;

Shall be fined not more that $10,000 or imprisoned not more than 5 years or both."
IMPLEMENTATION OF CLEAN AIR ACT AND FEDERAL WATER

POLLUTION CONTROL ACT

(Applicable to all Federal-aid construction contracts and to all related subcontracts of

$100,000 or more.)

By submission of this bid or the execution of this contract, or subcontract, as appropriate,

the bidder, Federal-aid construction contractor, or subcontractor, as appropriate, will be

deemed to have stipulated as follows:

1. That any facility that is or will be utilized in the performance of this contract, unless
such contract is exempt under the Clean Air Act, as amended (42 U.S.C. 1857 et seq.,
as amended by Pub.L. 91-604), and under the Federal Water Pollution Control Act, as
amended (33 U.S.C. 1251 et seq., as amended by Pub.L. 92-500), Executive Order
11738, and regulations in implementation thereof (40 CFR 15) is not listed, on the
date of contract award, on the U.S. Environmental Protection Agency (EPA) List of
Violating Facilities pursuant to 40 CFR 15.20.
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That the firm agrees to comply and remain in compliance with all the requirements of
Section 114 of the Clean Air Act and Section 308 of the Federal Water Pollution
Control Act and all regulations and guidelines listed thereunder.

. That the firm shall promptly notify the SHA of the receipt of any communication

from the Director, Office of Federal Activities, EPA, indicating that a facility that is
or will be utilized for the contract is under consideration to be listed on the EPA List
of Violating Facilities.

4. That the firm agrees to include or cause to be included the requirements of paragraph 1

through 4 of this Section X in every nonexempt subcontract, and further agrees to
take such action as the government may direct as a means of enforcing such
requirements.

XI. CERTIFICATION REGARDING DEBARMENT, SUSPENSION,
INELIGIBILITY AND VOLUNTARY EXCLUSION

1. Instructions for Certification - Primary Covered Transactions:

(Applicable to all Federal-aid contracts - 49 CFR 29)

a.

b.

By signing and submitting this proposal, the prospective primary participant is
providing the certification set out below.

The inability of a person to provide the certification set out below will not necessarily
result in denial of participation in this covered transaction. The prospective
participant shall submit an explanation of why it cannot provide the certification set
out below. The certification or explanation will be considered in connection with the
department or agency’s determination whether to enter into this transaction. However,
failure of the prospective primary participant to furnish a certification or an
explanation shall disqualify such a person from participation in this transaction.

The certification in this clause is a material representation of fact upon which reliance
was placed when the department or agency determined to enter into this transaction.
If it is later determined that the prospective primary participant knowingly rendered
an erroneous certification, in addition to other remedies available to the Federal
Government, the department or agency may terminate this transaction for cause of
default.

The prospective primary participant shall provide immediate written notice to the
department or agency to whom this proposal is submitted if any time the prospective
primary participant learns that its certification was erroneous when submitted or has
become erroneous by reason of changed circumstances.

The terms "covered transaction," "debarred," "suspended," "ineligible," "lower tier
covered transaction," ‘"participant,”" "person," "primary covered transaction,"
"principal,” "proposal," and "voluntarily excluded," as used in this clause, have the
meanings set out in the Definitions and Coverage sections of rules implementing
Executive Order 12549. You may contact the department or agency to which this
proposal is submitted for assistance in obtaining a copy of those regulations.

The prospective primary participant agrees by submitting this proposal that, should
the proposed covered transaction be entered into, it shall not knowingly enter into any
lower tier covered transaction with a person who is debarred, suspended, declared
ineligible, or voluntarily excluded from participation in this covered transaction,
unless authorized by the department or agency entering into this transaction.

The prospective primary participant further agrees by submitting this proposal that it
will include the clause titled "Certification Regarding Debarment, Suspension,
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Ineligibility and Voluntary Exclusion-Lower Tier Covered Transaction," provided by
the department or agency entering into this covered transaction, without modification,
in all lower tier covered transactions and in all solicitations for lower tier covered
transactions.

h. A participant in a covered transaction may rely upon a certification of a prospective
participant in a lower tier covered transaction that is not debarred, suspended,
ineligible, or voluntarily excluded from the covered transaction, unless it knows that
the certification is erroneous. A participant may decide the method and frequency by
which it determines the eligibility of its principals. Each participant may, but is not
required to, check the nonprocurement portion of the "Lists of Parties Excluded From
Federal Procurement or Nonprocurement Programs" (Nonprocurement List) which is
compiled by the General Services Administration.

i. Nothing contained in the foregoing shall be construed to require establishment of a
system of records in order to render in good faith the certification required by this
clause. The knowledge and information of participant is not required to exceed that
which is normally possessed by a prudent person in the ordinary course of business
dealings.

J- Except for transactions authorized under paragraph f of these instructions, if a
participant in a covered transaction knowingly enters into a lower tier covered
transaction with a person who is suspended, debarred, ineligible, or voluntarily
excluded from participation in this transaction, in addition to other remedies available
to the Federal Government, the department or agency may terminate this transaction
for cause or default.

* % % % %

Certification Regarding Debarment, Suspension, Ineligibility and
Voluntary Exclusion--Primary Covered Transactions

1. The prospective primary participant certifies to the best of its knowledge and belief, that
it and its principals: ‘

a. Are not presently debarred, suspended, proposed for debarment, declared ineligible,
or voluntarily excluded from covered transactions by any Federal department or
agency;

b. Have not within a 3-year period preceding this proposal been convicted of or had a
civil judgement rendered against them for commission of fraud or a criminal offense
in connection with obtaining, attempting to obtain, or performing a public (Federal,
State or local) transaction or contract under a public transaction; violation of Federal
or State antitrust statutes or commission of embezzlement, theft, forgery, bribery,
falsification or destruction of records, making false statements, or receiving stolen
property;

c. Are not presently indicted for or otherwise criminally or civilly charged by a
governmental entity (Federal, State or local) with commission of any of the offenses
enumerated in paragraph 1b of this certification; and

d. Have not within a 3-year period preceding this application/proposal had one or more
public transactions (Federal, State or local) terminated for cause or default.
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2. Where the prospective primary participant is unable to certify to any of the statements in
this certification, such prospective participant shall attach an explanation to this proposal.

E3E A

2. Instructions for Certification - Lower Tier Covered Transactions:

(Applicable to all subcontracts, purchase orders and other lower tier transactions of
$25,000 or more - 49 CFR 29)

a.

b.

By signing and submitting this proposal, the prospective lower tier is providing the
certification set out below.

The certification in this clause is a material representation of fact upon which reliance
was placed when this transaction was entered into. If it is later determined that the
prospective lower tier participant knowingly rendered an erroneous certification, in
addition to other remedies available to the Federal Government, the department, or
agency with which this transaction originated may pursue available remedies,
including suspension and/or debarment.

The prospective lower tier participant shall provide immediate written notice to the
person to which this proposal is submitted if at any time the prospective lower tier
participant learns that its certification was erroneous by reason of changed
circumstances.

The terms "covered transaction," "debarred," "suspended,” "ineligible," "primary
covered transaction," "participant," "person," "principal," "proposal," and "voluntarily
excluded," as used in this clause, have the meanings set out in the Definitions and
Coverage sections of rules implementing Executive Order 12549. You may contact
the person to which this proposal is submitted for assistance in obtaining a copy of
those regulations.

The prospective lower tier participant agrees by submitting this proposal that, should
the proposed covered transaction be entered into, it shall not knowingly enter into any
lower tier covered transaction with a person who is debarred, suspended, declared
ineligible, or voluntarily excluded from participation in this covered transaction,
unless authorized by the department or agency with which this transaction originated.

The prospective lower tier participant further agrees by submitting this proposal that
it will include this clause titled "Certification Regarding Debarment, Suspension,
Ineligibility and Voluntary Exclusion-Lower Tier Covered Transaction," without
modification, in all lower tier covered transactions and in all solicitations for lower
tier covered transactions.

A participant in a covered transaction may rely upon a certification of a prospective
participant in a lower tier covered transaction that is not debarred, suspended,
ineligible, or voluntarily excluded from the covered transaction, unless it knows that
the certification is erroneous. A participant may decide the method and frequency by
which it determines the eligibility of its principals. Each participant may, but is not
required to, check the Nonprocurement List.

Nothing contained in the foregoing shall be construed to require establishment of a
system of records in order to render in good faith the certification required by this
clause. The knowledge and information of participant is not required to exceed that
which is normally possessed by a prudent person in the ordinary course of business
dealings.

"n on
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i. Except for transactions authorized under paragraph e of these instructions, if a
participant in a covered transaction knowingly enters into a lower tier covered
transaction with a person who is suspended, debarred, ineligible, or voluntarily
excluded from participation in this transaction, in addition to other remedies available
to the Federal Government, the department or agency with which this transaction
originated may pursue available remedies, including suspension and/or debarment.

E 3R R I I

Certification Regarding Debarment, Suspension, Ineligibility and Voluntary Exclusion--

1,

XII.
LOBBYING

Lower Tier Covered Transactions:

The prospective lower tier participant certifies, by submission of this proposal, that
neither it nor its principals is presently debarred, suspended, proposed for debarment,
declared ineligible, or voluntarily excluded from participation in thlS transaction by any
Federal department or agency.

" Where the prospective lower tier partlmpant is unable to certify to any of the statements

in this certification, such prospective participant shall attach an explanation to this
proposal.

% % % % %

CERTIFICATION REGARDING USE OF CONTRACT FUNDS FOR

(Applicable to all Federal-aid construction contracts and to all related subcontracts which
exceed $100,000 - 49 CFR 20)

The prospective participant certifies, by signing and submitting this bid or proposal, to
the best of his or her knowledge and belief, that:

a. No Federal appropriated funds have been paid or will be paid, by or on behalf of the
undersigned, to any person for influencing or attempting to influence an officer or
employee of any Federal agency, a Member of Congress, an officer or employee of
Congress, or an employee of a Member of Congress in connection with the awarding
of any Federal contract, the making of any Federal grant, the making of any Federal
loan, the entering into of any cooperative agreement, and the extension, continuation,
renewal, amendment, or modification of any Federal contract, grant, loan, or
cooperative agreement.

b. If any funds other than Federal appropriated funds have been paid or will be paid to
any person for influencing or attempting to influence an officer or employee of any
Federal agency, a Member of Congress, an officer or employee of Congress, or an
employee of a Member of Congress in connection with this Federal contract, grant,
loan, or cooperative agreement, the undersigned shall complete and submit Standard
Form-LLL, "Disclosure Form to Report Lobbying," in accordance with its
instructions.

This certification is a material representation of fact upon which reliance was placed
when this transaction was made or entered into. Submission of this certification is a
prerequisite for making or entering into this transaction imposed by 31 U.S.C. 1352. Any
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person who fails to file the required certification shall be subject to a civil penalty of not
less than $10,000 and not more than $100,000 for each such failure.

3. The prospective participant also agrees by submitting his or her bid or proposal that he or
she shall require that the language of this certification be included in all lower tier
subcontracts, which exceed $100,000 and that all such recipients shall certify and
disclose accordingly.

7-1.50C Female and Minority Goals

To comply with Section II, "Nondiscrimination," of "Required Contract Provisions Federal-
Aid Construction Contracts," the Department is including in Section 7-1.50C, "Female and
Minority Goals," female and minority utilization goals for Federal-aid construction contracts and
subcontracts that exceed $10,000.

The nationwide goal for female utilization is 6.9 percent.

The goals for minority utilization [45 Fed Reg 65984 (10/3/1980)] are as follows:
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Minerity Utilization Goals

Economic Area

Goal
(Percent)

174

Redding CA:
Non-SMSA Counties:
CA Lassen; CA Modoc; CA Plumas; CA Shasta; CA Siskiyou; CA Tehema

6.8

175

Eureka, CA
Non-SMSA Counties:
CA Del Norte; CA Humboldt; CA Trinity

6.6

176

San Francisco-Oakland-San Jose, CA:
SMSA Counties:

7120 Salinas-Seaside-Monterey, CA

CA Monterey

7360 San Francisco-Oakland

CA Alameda; CA Contra Costa; CA Marin; CA San Francisco; CA San Mateo
7400 San Jose, CA

CA Santa Clara, CA

7485 Santa Cruz, CA

CA Santa Cruz

7500 Santa Rosa

CA Sonoma

8720 Vallejo-Fairfield-Napa, CA

CA Napa; CA Solano

Non-SMSA Counties:

CA Lake; CA Mendocino; CA San Benito

28.9

25.6

19.6

14.9

9.1

17.1

23.2

177

Sacramento, CA:

SMSA Counties:

6920 Sacramento, CA

CA Placer; CA Sacramento; CA Yolo

Non-SMSA Counties

CA Butte; CA Colusa; CA El Dorado; CA Glenn; CA Nevada; CA Sierra; CA Sutter; CA
Yuba

16.1

14.3

178

Stockton-Modesto, CA:

SMSA Counties:

5170 Modesto, CA

CA Stanislaus

8120 Stockton, CA

CA San Joaquin

Non-SMSA Counties

CA Alpine; CA Amador; CA Calaveras; CA Mariposa; CA Merced; CA Toulumne

12.3

24.3

19.8

179

Fresno-Bakersfield, CA

SMSA Counties:

0680 Bakersfield, CA

CA Kemn

2840 Fresno, CA

CA Fresno

Non-SMSA Counties: ,

CA Kings; CA Madera; CA Tulare

19.1

26.1

23.6

180

Los Angeles, CA:

SMSA Counties:

0360 Anaheim-Santa Ana-Garden Grove, CA
CA Orange

4480 Los Angeles-Long Beach, CA

CA Los Angeles

6000 Oxnard-Simi Valley-Ventura, CA

CA Ventura

6780 Riverside-San Bernardino-Ontario, CA

11.9

28.3

21.5

19.0
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CA Riverside; CA San Bernardino

7480 Santa Barbara-Santa Maria-Lompoc, CA 19.7
CA Santa Barbara

Non-SMSA Counties . 24.6
CA Inyo; CA Mono; CA San Luis Obispo :

181 San Diego, CA:

SMSA Counties

7320 San Diego, CA 16.9
CA San Diego

Non-SMSA Counties 18.2
CA Imperial ' '

For each July during which work is performed under the contract, you and each non-
material-supplier subcontractor with a subcontract of $10,000 or more must complete Form
FHWA PR-1391 (Appendix C to 23 CFR 230). Submit the forms by August 15.

7-1.50D Training

Section 7-1.50D, "Training," applies if a number of trainees or apprentices is specified in the
‘special provisions.

As part of your equal opportunity affirmative action program, provide on-the-job training to
develop full journeymen in the types of trades or job classifications involved.

You have primary responsibility for meeting this training requirement.

If you subcontract a contract part, determine how many trainees or apprentices are to be
trained by the subcontractor. ‘ A

Include these training requirements in your subcontract.

Where feasible, 25 percent of apprentices or trainees in each occupation must be in their st
year of apprenticeship or training. '

Distribute the number of apprentices or trainees among the work classifications on the basis
of your needs and the availability of journeymen in the various classifications within a
reasonable recruitment area.

Before starting work, submit to the Department:

1. Number of apprentices or trainees to be trained for each classification
2. Training program to be used
3. Training starting date for each classification

Obtain the Department's approval for this submitted information before you start work. The
Department credits you for each apprentice or trainee you employ on the work who is currently
enrolled or becomes enrolled in an approved program.

The primary objective of Section 7-1.50D, "Training," is to train and upgrade minorities and
women toward journeymen status. Make every effort to enroll minority and women apprentices
or trainees, such as conducting systematic and direct recruitment through public and private
sources likely to yield minority and women apprentices or trainees, to the extent they are
available within a reasonable recruitment area. Show that you have made the efforts. In making
these efforts, do not discriminate against any applicant for training.

Do not employ as an apprentice or trainee an employee:

1. In any classification in which the employee has successfully completed a training course

leading to journeyman status or in which the employee has been employed as a
journeyman
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2. Who is not registered in a program approved by the US Department of Labor, Bureau of
Apprenticeship and Training

Ask the employee if the employee has successfully completed a training course leading to
journeyman status or has been employed as a journeyman. Your records must show the
employee's answers to the questions.

In your training program, establish the minimum length and training type for each
classification. The Department and FHWA approves a program if one of the following is met:

1. Itis calculated to;

1.1. Meet the your equal employment opportunity responsibilities
1.2. Qualify the average apprentice or trainee for journeyman status in the classification
involved by the end of the training period

2. It is registered with the U.S. Department of Labor, Bureau of Apprenticeship and
Training and it is administered in a way consistent with the equal employment
responsibilities of federal-aid highway construction contracts

Obtain the State's approval for your training program before you start work involving the
classification covered by the program.

Provide training in the construction crafts, not in clerk-typist or secretarial-type positions.
Training is allowed in lower level management positions such as office engineers, estimators,
and timekeepers if the training is oriented toward construction applications. Training is allowed
in the laborer classification if significant and meaningful training is provided and approved by
the division office. Off-site training is allowed if the training is an integral part of an approved
training program and does not make up a significant part of the overall training.

The Department reimburses you 80 cents per hour of training given an employee on this
contract under an approved training program:

1. For on-site training
2. For off-site training if the apprentice or trainee is currently employed on a federal-aid
project and you do at least one of the following:

2.1. Contribute to the cost of the training
2.2. Provide the instruction to the apprentice or trainee
2.3. Pay the apprentice's or trainee's wages during the off-site training period

3. If you comply with Section 7-1.50D, "Training"

Each apprentice or trainee must:

1. Begin training on the project as soon as feasible after the start of work involving the
apprentice's or trainee's skill

2. Remain on the project as long as training opportunities exist in the apprentice's or
trainee's work classification or until the apprentice or trainee has completed the training
program

Furnish the apprentice or trainee:
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1. Copy of the program you will comply with in providing the training
2. Certification showing the type and length of training satisfactorily completed

Maintain records and submit reports documenting your performance under Section 7-1.50D,
"Training."

AAAANAAAAAAAAAAAAAAAAAANAANANAANAANAANAAAANAANAN

SECTION 8 PROSECUTION AND PROGRESS
(Issued 07-01-08)

Replace Section 8-1.01 with:
8-1.01 (Blank)

In Section 8-1.02 replace the 2nd paragraph with:

If the Contractor assigns the right to receive contract payments, the Department accepts the
assignment upon the Engineer's receipt of a notice. Assigned payments remain subject to
deductions and withholds described in the contract. The Department may use withheld payments
for work completion whether payments are assigned or not.

Add to Section 8-1.08:

For a Federal-aid contract, the Department may terminate your control of the work for failure
to include "Required Contract Provisions, Federal-Aid Construction Contracts" in subcontracts.

AAAAAANAAAAANAAAANAAANAANAAAAAANAAANANANANNANANAN

SECTION 9 MEASUREMENT AND PAYMENT
(Issued 03-11-10)

In Section 9-1.02 in the 1st paragraph, replace the last sentence with:

Neither the payment of any estimate nor of any retained percentage or withhold relieves the
Contractor of any obligation to make good any defective work or material.

Add to Section 9-1.02:
The Department pays 10 percent per year interest for unpaid and undisputed:

1. Progress payments
2. After-acceptance payment except for claims
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For these payments, interest starts to accrue 30 days after the 1st working day following the
20th day of the month payment is due. For extra work bills not submitted within 7 days after
performing the work as specified in 5-1.015E, "Extra Work Bills," interest starts to accrue 60
days after the 1st working day following the 20th day of the month payment is due.

The Department pays 6 percent per year interest for accepted claims. Interest starts to accrue
61 days after the Department accepts a Final Claim Statement.

The Department pays 6 percent per year interest for awards in arbitration (Civ Code § 3289).

If the amount of a deduction or withhold exceeds final payment, the Department invoices you
for the difference, to be paid upon receipt.

In Section 9-1.03A replace the 2nd paragraph with:

To the total of the direct costs computed as provided in Sections 9-1.03A(1), "Labor," 9-
1.03A(2), "Materials," and 9-1.03A(3), "Equipment Rental," there will be added a markup of 35
percent to the cost of labor, 15 percent to the cost of materials, and 15 percent to the cost of
equipment rental.

In Section 9-1.03A replace the 3rd and 4th paragraphs with:

The above markups shall constitute full compensation for all delay costs, overhead costs and
profit which shall be deemed to include all items of expense not specifically designated as cost or
equipment rental in Sections 9-1.03A(1), "Labor," 9-1.03A(2), "Materials," and 9-1.03A(3),
"Equipment Rental." The total payment made as provided above shall be deemed to be the
actual cost of the work and shall constitute full compensation therefor.

If a subcontractor performs work at force account, accept an additional 10 percént markup to
the total cost of that work paid at force account, including markups specified in Section 9-1.03,
"Force Account Payment," as reimbursement for additional administrative costs.

Replace Section 9-1.03B with:

The Contractor, and all subcontractors obtained before or after contract execution, shall
itemize the labor, material, and equipment rental costs, and shall not be deemed specialists unless
the selected Contractor or available subcontractors on site are not capable of performing the
specialty work and it is not the special service industry's established practice to provide cost
itemization. In addition, the Engineer may approve work required to be performed at an off-site
manufacturing plant or machine shop to be paid as a non-itemized specialist billing. To obtain
approval as a specialist, the Contractor shall submit on behalf of the subcontractor a request to
the Engineer prior to the start of the proposed specialist work.

If approval is granted, the Engineer will accept the non-itemized invoices for specialty work
performed, provided the invoices are at current market rates. Markup percentages of Section 9-
1.03A, "Work Performed by Contractor," will not apply. A markup of 10 percent will be added
to the total cost of the extra work. The 10 percent markup shall reimburse the Contractor for
additional administrative costs, and no other payment will be made by reason of performance of
the extra work by a specialist.

If approval is not granted prior to the start of the proposed specialty work, the Contractor or
subcontractor shall itemize labor, material, and equipment rental costs and apply percentage
markups as required by Section 9-1.03A, "Work Performed by Contractor."
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In Section 9-1.03C delete the 6th paragraph.

Replace Section 9-1.04 with:
9-1.04 NOTICE OF POTENTIAL CLAIM

It is the intention of this section that disputes between the parties arising under and by virtue .
of the contract be brought to the attention of the Engineer at the earliest possible time in order
that the matters may be resolved, if possible, or other appropriate action promptly taken.

Disputes will not be considered unless the Contractor has first complied with specified notice
or protest requirements, including Section 4-1.03, "Changes," Section 5-1.116, "Differing Site
Conditions," Section 8-1.06, "Time of Completion," Section 8-1.07, "Liquidated Damages," and
Section 8-1.10, "Utility and Non-Highway Facilities." B

For disputes arising under and by virtue of the contract, including an act or failure to act by
the Engineer, the Contractor shall provide a signed written initial notice of potential claim to the
Engineer within 5 days from the date the dispute first arose. The initial notice of potential claim
shall provide the nature and circumstances involved in the dispute which shall remain consistent
through the dispute. The initial notice of potential claim shall be submitted on Form CEM-
6201A furnished by the Department and shall be certified with reference to the California False
Claims Act, Government Code Sections 12650-12655. The Contractor shall assign an exclusive
identification number for each dispute, determined by chronological sequencing, based on the
date of the dispute.

The exclusive identification number for each dispute shall be used on the following
corresponding documents:

1. Initial notice of potential claim

2. Supplemental notice of potential claim

3. Full and final documentation of potential claim

4. Corresponding claim included in the Contractor's written statement of claims

The Contractor shall provide the Engineer the opportunity to examine the site of work within
5 days from the date of the initial notice of potential claim. The Contractor shall proceed with
the performance of contract work unless otherwise specified or directed by the Engineer.

Throughout the disputed work, the Contractor shall maintain records that provide a clear
distinction between the incurred direct costs of disputed work and that of undisputed work. The
Contractor shall allow the Engineer access to the Contractor's project records deemed necessary
by the Engineer to evaluate the potential claim within 20 days of the date of the Engineer's
written request.

Within 15 days of submitting the initial notice of potential claim, the Contractor shall provide
a signed supplemental notice of potential claim to the Engineer that provides the following
information:

1. The complete nature and circumstances of the dispute which caused the potential claim

2. The contract provisions that provide the basis of claim

3. The estimated cost of the potential claim, including an itemized breakdown of individual
costs and how the estimate was determined
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4. A time impact analysis of the project schedule that illustrates the effect on the scheduled
~ completion date due to schedule changes or disruptions where a request for adjustment of
contract time is made

The information provided in items 1 and 2 above shall provide the Contractor's complete
reasoning for additional compensation or adjustments.

The supplemental notice of potential claim shall be submitted on Form CEM-6201B
furnished by the Department and shall be certified with reference to the California False Claims
Act, Government Code Sections 12650-12655. The Engineer will evaluate the information
presented in the supplemental notice of potential claim and provide a written response to the
Contractor within 20 days of its receipt. If the estimated cost or effect on the scheduled
completion date changes, the Contractor shall update information in items 3 and 4 above as soon
as the change is recognized and submit this information to the Engineer.

Within 30 days of the completion of work related to the potential claim, the Contractor shall
provide the full and final documentation of potential claim to the Engineer that provides the
following information:

1. A detailed factual narration of events fully describing the nature and circumstances that
caused the dispute, including, but not limited to, necessary dates, locations, and items of
work affected by the dispute

2. The specific provisions of the contract that support the potential claim and a statement of
the reasons these provisions support and provide a basis for entitlement of the potential
claim

3. When additional monetary compensation is requested, the exact amount requested
calculated in conformance with Section 9-1.03, "Force Account Payment," or Section 8-
1.09, "Right of Way Delays," including an itemized breakdown of individual costs.
These costs shall be segregated into the following cost categories:

3.1. Labor — A listing of individuals, classifications, regular hours and overtime hours
worked, dates worked, and other pertinent information related to the requested
reimbursement of labor costs

3.2. Materials — Invoices, purchase orders, location of materials either stored or
incorporated into the work, dates materials were transported to the project or
incorporated into the work, and other pertinent information related to the requested
reimbursement of material costs

3.3. Equipment — Listing of detailed description (make, model, and serial number),
hours of use, dates of use and equipment rates. Equipment rates shall be at the
applicable State rental rate as listed in the Department of Transportation publication
entitled "Labor Surcharge and Equipment Rental Rates," in effect when the affected
work related to the dispute was performed.

3.4. Other categories as specified by the Contractor or the Engineer

4. When an adjustment of contract time is requested the following information shall be
provided:

4.1. The specific dates for which contract time is being requested

4.2. The specific reasons for entitlement to a contract time adjustment

4.3. The specific provisions of the contract that provide the basis for the requested
contract time adjustment
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4.4, A detailed time impact analysis of the project schedule. The time impact analysis
shall show the effect of changes or disruptions on the scheduled completion date to
demonstrate entitlement to a contract time adjustment.

5. The identification and copies of the Contractor's documents and the substance of oral
communications that support the potential claim

The full and final documentation of the potential claim shall be submitted on Form CEM-
6201C furnished by the Department and shall be certified with reference to the California False
Claims Act, Government Code Sections 12650-12655.

Pertinent information, references, arguments, and data to support the potential claim shall be
included in the full and final documentation of potential claim. Information submitted
subsequent to the full and final documentation submittal will not be considered. Information
required in the full and final documentation of potential claim, as listed in items 1 to 5 above,
that is not applicable to the dispute may be exempted as determined by the Engineer. No full and
final documentation of potential claim will be considered that does not have the same nature and
circumstances, and basis of claim as those specified on the initial and supplemental notices of
potential claim.

The Engineer will evaluate the information presented in the full and final documentation of
potential claim and provide a written response to the Contractor within 30 days of its receipt
unless otherwise specified. The Engineer's receipt of the full and final documentation of
potential claim shall be evidenced by postal receipt or the Engineer's written receipt if delivered
by hand. If the full and final documentation of potential claim is submitted by the Contractor
after acceptance of the work by the Director, the Engineer need not provide a written response.

Provisions in this section shall not apply to those claims for overhead costs and
administrative disputes that occur after issuance of the proposed final estimate. Administrative
disputes are disputes of administrative deductions or withholds, contract item quantities, contract
item adjustments, interest payments, protests of contract change orders as provided in Section 4-
1.03A, "Procedure and Protest," and protests of the Weekly Statement of Working Days as
provided in Section 8-1.06, "Time of Completion." Administrative disputes that occur prior to
issuance of the proposed final estimate shall follow applicable requirements of this section.
Information listed in the supplemental notice and full and final documentation of potential claim
that is not applicable to the administrative dispute may be exempted as determined by the
Engineer.

Unless otherwise specified in the special provisions, the Contractor may pursue the
administrative claim process pursuant to Section 9-1.07B, "Final Payment and Claims," for any
potential claim found by the Engineer to be without merit.

Failure of the Contractor to conform to specified dispute procedures shall constitute a failure
to pursue diligently and exhaust the administrative procedures in the contract, and is deemed as
the Contractor's waiver of the potential claim and a waiver of the right to a corresponding claim
for the disputed work in the administrative claim process in conformance with Section 9-1.07B,
"Final Payment of Claims," and shall operate as a bar to arbitration pursuant to Section 10240.2
of the California Public Contract Code.

Replace Section 9-1.05 with:
9-1.05 STOP NOTICE WITHHOLDS
The Department may withhold payments to cover claims filed under Civ Code § 3179 et seq.
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Stop notice information may be obtained from the Office of External Accounts Payable,
Division of Accounting.

Add:
9-1.053 PERFORMANCE FAILURE WITHHOLDS

During each estimate period you fail to comply with a contract part, including submittal of a
document as specified, the Department withholds a part of the progress payment. The
documents include quality control plans, schedules, traffic control plans, and water pollution
control submittals.

For 1 performance failure, the Department withholds 25 percent of the progress payment but
does not withhold more than 10 percent of the total bid.

For multiple performance failures, the Department withholds 100 percent of the progress
payment but does not withhold more than 10 percent of the total bid.

The Department returns performance-failure withholds in the progress payment following the
correction of noncompliance.

Add:
9-1.055 PENALTY WITHHOLDS

Penalties include fines and damages that are proposed, assessed, or levied against you or the
Department by a governmental agency or citizen lawsuit. Penalties are also payments made or
costs incurred in settling alleged permit violations of Federal, State, or local laws, regulations, or
requirements. The cost incurred may include the amount spent for mitigation or correcting a
violation.

If you or the Department is assessed a penalty, the Department may withhold the penalty
amount until the penalty disposition has been resolved. The Department may withhold penalty
funds and notify you within 15 days of the withhold. If the penalty amount is less than the
amount being withheld from progress payments for retentions, the Department will not withhold
the penalty amount.

If the penalty is resolved for less than the amount withheld, the Department pays interest at a
rate of 6 percent per year on the excess withhold. If the penalty is not resolved, the withhold
becomes a deduction.

Instead of the withhold, you may provide a bond payable to the Department of
Transportation equal to the highest estimated liability for any disputed penalties proposed.

Add:
9-1.057 PROGRESS WITHHOLDS

The Department withholds 10 percent of a partial payment for noncompliant progress.
Noncompliant progress occurs when:

1. Total days to date exceed 75 percent of the revised contract working days
2. Percent of working days elapsed exceeds the percent of value of work completed by more
than 15 percent

The Engineer determines the percent of working days elapsed by dividing the total days to
date by the revised contract working days and converting the quotient to a percentage.
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The Engineer determines the percent of value of work completed by summing payments
made to date and the amount due on the current progress estimate, dividing this sum by the
current total estimated value of the work, and converting the quotient to a percentage. These
amounts are shown on the Progress Payment Voucher. '

When the percent of working days elapsed minus the percent of value of work completed is
less than or equal to 15 percent, the Department returns the withhold in the next progress
payment.

In Section 9-1.06 in the 4th paragraph, replace the 1st sentence with:

The Department shall pay monthly to the Contractor, while carrying on the work, the balance
not retained, as aforesaid, after deducting therefrom all previous payments and all sums to be
deducted or withheld under the provisions of the contract.

In Section 9-1.065 replace the title and the 1st and 2nd paragraphs with:
9-1.065 RELEASE OF RETAINED FUNDS
The Department releases retained funds if you:

1. Request release of the retention (Pub Cont Code § 10263) in writing

2. Deposit securities equivalent to the funds you want released into escrow with the State
Treasurer or with a bank acceptable to the Department

3. Are the beneficial owner of and receive interest on the deposited securities substituted for
the retained funds

In Section 9-1.07A replace the 2nd sentence with:

The Department pays the balance due less previous payments, deductions, withholds, and
retentions under the provisions of the contract and those further amounts that the Engineer
determines to be necessary pending issuance of the proposed final estimate and payment thereon.

Replace Section 9-1.07B with:
9-1.07B Final Payment and Claims

After acceptance by the Director, the Engineer makes a proposed final estimate of the total
amount payable to the Contractor, including an itemization of the total amount, segregated by
contract item quantities, extra work, and other basis for payment, and shows each deduction
made or to be made for prior payments and amounts to be deducted, withheld, or retained under
the provisions of the contract. Prior estimates and payments are subject to correction in the
proposed final estimate. The Contractor must submit written approval of the proposed final
estimate or a written statement of claims arising under or by virtue of the contract so that the
Engineer receives the written approval or statement of claims no later than close of business of
the 30th day after receiving the proposed final estimate. The Contractor's receipt of the proposed
final estimate must be evidenced by postal receipt. The Engineer's receipt of the Contractor's
written approval or statement of claims must be evidenced by postal receipt or the Engineer's
written receipt if delivered by hand.

On the Contractor's approval, or if the Contractor files no claim within the specified period of
30 days, the Engineer will issue a final estimate in writing in conformance with the proposed
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final estimate submitted to the Contractor, and within 30 days thereafter the State will pay the
entire sum so found to be due. That final estimate and payment thereon shall be conclusive and
binding against both parties to the contract on all questions relating to the amount of work done
and the compensation payable therefor, except as otherwise provided in Sections 9-1.03C,
"Records," and 9-1.09, "Clerical Errors."

If the Contractor within the specified period of 30 days files claims, the Engineer will issue a
semifinal estimate in conformance with the proposed final estimate submitted to the Contractor
and within 30 days thereafter the State will pay the sum found to be due. The semifinal estimate
and corresponding payment shall be conclusive and binding against both parties to the contract
on each question relating to the amount of work done and the compensation payable therefor,
except insofar as affected by the claims filed within the time and in the manner required
hereunder and except as otherwise provided in Sections 9-1.03C, "Records," and 9-1.09,
"Clerical Errors." .

Except for claims for overhead costs and administrative disputes that occur after issuance of
the proposed final estimate, the Contractor shall only provide the following two items of
information for each claim:

1. The exclusive identification number that corresponds to the supporting full and final
documentation of potential claim
2. The final amount of requested additional compensation

If the final amount of requested additional compensation is different than the amount of
requested compensation included in the full and final documentation of potential claim, the
Contractor shall provide in the written statement of claims the reasons for the changed amount,
the specific provisions of the contract which support the changed amount, and a statement of the
reasons the provisions support and provide a basis for the changed amount. If the Contractor's
claim fails to provide an exclusive identification number or if there is a disparity in the provided
exclusive identification number, the Engineer will notify the Contractor of the omission or
disparity. The Contractor shall have 15 days after receiving notification from the Engineer to
correct the omission or disparity. If after the 15 days has elapsed, there is still an omission or
disparity of the exclusive identification number assigned to the claim, the Engineer will assign
the number. No claim will be considered that has any of the following deficiencies:

1. The claim does not have the same nature, circumstances, and basis as the corresponding
full and final documentation of potential claim.

2. The claim does not have a corresponding full and final documentation of potential claim.

3. The claim was not included in the written statement of claims.

4. The Contractor did not comply with applicable notice or protest requirements of Sections
4-1.03, "Changes," 5-1.116, "Differing Site Condition," 8-1.06, "Time of Completion," 8-
1.07, "Liquidated Damages," 8-1.10, "Utility and Non-Highway Facilities," and 9-1.04,
"Notice of Potential Claim."

Administrative disputes that occur after issuance of the proposed final estimate shall be
included in the Contractor's written statement of claims in sufficient detail to enable the Engineer
to ascertain the basis and amounts of those claims.

The Contractor shall keep full and complete records of the costs and additional time incurred
for work for which a claim for additional compensation is made. The Engineer or designated
claim investigators or auditors shall have access to those records and any other records as may be
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required by the Engineer to determine the facts or contentions involved in the claims. Failure to
permit access to those records shall be sufficient cause for denying the claims.

The written statement of claims submitted by the Contractor shall be accompanied by a
notarized certificate containing the following language:

Under the penalty of law for perjury or falsification and with specific
reference to the California False Claims Act, Government Code Section
12650 et. seq., the undersigned,

(name)

of

(title)

(company)

hereby certifies that the claim for the additional compensation and time, if
any, made herein for the work on this contract is a true statement of the
actual costs incurred and time sought, and is fully documented and supported
under the contract between parties.

Dated
/s/

Subscribed and sworn before me this day

of

(Notary Public)
My Commission
Expires

Failure to submit the notarized certificate will be sufficient cause for denying the claim.

Any claim for overhead, in addition to being certified as stated above, shall be supported and
accompanied by an audit report of an independent Certified Public Accountant. Omission of a
supporting audit report of an independent Certified Public Accountant shall result in denial of the
claim and shall operate as a bar to arbitration, as to the claim, in conformance with the
requirements in Section 10240.2 of the California Public Contract Code. Any claim for overhead
shall be subject to audit by the State at its discretion. The costs of performing an audit
examination and submitting the report shall be borne by the Contractor. The Department will
deduct an offset amount for field and home office overhead paid on all added work from any
claim for overhead as appropriate, as determined by the Department. The value of the added
work equals the value of the work completed minus the total bid. The home office overhead
offset equals 5 percent of the added work. The field office overhead offset equals 5-1/2 percent
of the added work. The Certified Public Accountant's audit examination shall be performed in
conformance with the requirements of the American Institute of Certified Public Accountants
Attestation Standards. The audit examination and report shall depict the Contractor's project and
company-wide financial records and shall specify the actual overall average daily rates for both
field and home office overhead for the entire duration of the project, and whether the costs have
been properly allocated. The rates of field and home office overhead shall exclude unallowable
costs as determined in Title 48 of the Federal Acquisition Regulations, Chapter 1, Part 31. The
audit examination and report shall determine if the rates of field and home office overhead are:

08-455901 [100%] 95



1. Allowable in conformance with the requirements in Title 48 of the Federal Acquisition
Regulations, Chapter 1, Part 31.

2. Adequately supported by reliable documentation.

3. Related solely to the project under examination.

Costs or expenses incurred by the State in reviewing or auditing claims that are not supported
by the Contractor's cost accounting or other records shall be deemed to be damages incurred by
the State within the meaning of the California False Claims Act.

If the Engineer determines that a claim requires additional analysis, the Engineer will
schedule a board of review meeting. The Contractor shall meet with the review board or person
and make a presentation in support of the claim. Attendance by the Contractor at the board of
review meeting shall be mandatory.

The District Director of the District that administered the contract will make the final
determination of any claims which remain in dispute after completion of claim review by the
Engineer or board of review meeting.

The final determination of claims will be sent to the Contractor by hand delivery or deposit in
the U.S. mail. The Engineer will then make and issue the Engineer's final estimate in writing -
and within 30 days thereafter the State will pay the entire sum, if any, found due thereon. That
final estimate shall be conclusive and binding against both parties to the contract on all questions
relating to the amount of work done and the compensation payable therefor, except as otherwise
provided in Sections 9-1.03C, "Records," and 9-1.09, "Clerical Errors."

Failure of the Contractor to conform to the specified dispute procedures shall constitute a
failure to pursue diligently and exhaust the administrative procedures in the contract and shall
operate as a bar to arbitration in conformance with the requirements in Section 10240.2 of the
California Public Contract Code.

AAAAAAAAAAAAAAANAANAAAAAANNAAAAAANAAAAANANAN

SECTION 12 CONSTRUCTION AREA TRAFFIC CONTROL DEVICES
(Issued 10-06-06)

In Section 12-1.01 replace the 2nd paragraph with: -

Attention is directed to Part 6 of the California MUTCD. Nothing in this Section 12 is to be
construed as to reduce the minimum standards in these manuals.

Replace Section 12-2.01 with:
12-2.01 FLAGGERS

Flaggers while on duty and assigned to traffic control or to give warning to the public that the
highway is under construction and of any dangerous conditions to be encountered as a result
thereof, shall perform their duties and shall be provided with the necessary equipment in
conformance with Part 6 of the California MUTCD. The equipment shall be furnished and kept
clean and in good repair by the Contractor at the Contractor's expense.
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In Section 12-3.01 replace the 1st paragraph with:

In addition to the requirements in Part 6 of the California MUTCD, all devices used by the
Contractor in the performance of the work shall conform to the provisions in this Section 12-3.

In Section 12-3.01 replace the 5th paragraph with:

Retroreflective sheeting shall conform to the requirements in ASTM Designation: D 4956
and to the special provisions.

In Section 12-3.06 replace the 1st paragraph with:

The term "Construction Area Signs" shall include all temporary signs required for the
direction of public traffic through or around the work during construction. Construction area
signs are shown in or referred to in Part 6 of the California MUTCD.

In Section 12-3.06 replace the 4th paragraph with:

All construction area signs shall conform to the dimensions, color and legend requirements of
the plans, Part 6 of the California MUTCD and these specifications. All sign panels shall be the
product of a commercial sign manufacturer, and shall be as specified in these specifications.

In Section 12-3.06 replace the 8th paragraph with:

Used signs with the specified sheeting material will be considered satisfactory if they
conform to the requirements for visibility and legibility and the colors conform to the
requirements in Part 6 of the California MUTCD. A significant difference between day and
nighttime retroreflective color will be grounds for rejecting signs.

Section 12-3.06A, "Stationary Mounted Signs," of the Standard Specifications is amended by
deleting the third, fourth, fifth, and sixth paragraphs.

AAAANAAANAANAAAAAAAAAANAANAANAAAANANAAANANAAAANAAANA

SECTION 15 EXISTING HIGHWAY FACILITIES
(Issued 11-02-04)

In Section 15-2.07 replace the 6th paragraph with:

Full compensation for removing, salvaging, reconstructing, relocating or resetting end caps,
return caps, terminal sections, and buried post anchors, for metal beam guard railings and thrie
beam barriers, and for connecting reconstructed, relocated or reset railings and barriers to new
and existing facilities, including connections to concrete, shall be considered as included in the
contract price paid per meter for the type of railing or barrier work involved and no additional
compensation will be allowed therefor. ‘

08-455901 [100%] 97



AAAAAAAAANAAANANAAAANAAAAANAAAANNAAANNANANAN

SECTION 19 EARTHWORK
(Issued 01-02-09)

Replace Section 19-1.02 with:
19-1.02 (BLANK) '

Replace Section 19-1.03 with:
19-1.03 GRADE TOLERANCE

Immediately prior to placing subsequent layers of material thereon, the grading plane shall
conform to one of the following:

A. When hot mix asphalt is to be placed on the grading plane, the grading plane at any point
shall not vary more than 15 mm above or below the grade established by the Engineer.

B. When subbase or base material to be placed on the grading plane is to be paid for by the
tonne, the grading plane at any point shall not vary more than 30 mm above or below the
grade established by the Engineer.

C. When the material to be placed on the grading plane is to be paid for by the cubic meter,
the grading plane at any point shall be not more than 15 mm above the grade established
by the Engineer. :

In Section 19-3.025C replace the 1st paragraph with:

Cementitious material used in soil cement bedding shall conform to the provisions in
Section 90-2.01, "Cementitious Materials." Supplementary cementitious material will not be
required. :

In Section 19-3.025C replace the 4th paragraph with:

The aggregate, cementitious material, and water shall be proportioned either by mass or by
volume. Soil cement bedding shall contain not less than 175 kg of cementitious material per
cubic meter. The water content shall be sufficient to produce a fluid, workable mix that will
flow and can be pumped without segregation of the aggregate while being placed.

In Section 19-3.062 replace the 1st paragraph with:

Slurry cement backfill shall consist of a fluid, workable mixture of aggregate, cementitious
material, and water.

In Section 19-3.062 replace the Sth paragraph with:

Cementitious material shall conform to the provisions in Section 90-2.01, "Cementitious
Materials." Supplementary cementitious material will not be required.
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In Section 19-3.062 replace the 8th paragraph with:

The aggregate, cementitious material, and water shall be proportioned either by mass or by
volume. Slurry cement backfill shall contain not less than 110 kg of cementitious material per
cubic meter. The water content shall be sufficient to produce a fluid, workable mix that will
flow and can be pumped without segregation of the aggregate while being placed.

ANAAAAAAAAANAANAAAANAAAAAAANAAAAAANNAAANAANANANAN

SECTION 20 EROSION CONTROL AND HIGHWAY PLANTING
(Issued 08-17-07)

Replace Section 20-2.03 with:

20-2.03 SOIL AMENDMENT
Soil amendment shall comply with the requirements in the California Food and Agricultural

Code.

Soil amendment producers shall comply with the following:

1.

Be fully permitted to produce compost as specified under the California Integrated Waste
Management Board, Local Enforcement Agencies and any other State and Local
Agencies that regulate Solid Waste Facilities. If exempt from State permitting
requirements, the composting facility must certify that it follows guidelines and
procedures for production of compost meeting the environmental health standards of
Title 14, California Code of Regulations, Division 7, Chapter 3.1, Article 7.

Be a participant in United States Composting Council's Seal of Testing Assurance
program.

Soil amendment shall be composted and may be derived from any single, or mixture of any
of the following feedstock materials:

1.

2.
3.
4.

Green material consisting of chipped, shredded, or ground vegetation; or clean processed
recycled wood products

Biosolids

Manure

Mixed food waste

Soil amendment feedstock materials shall be composted to reduce weed seeds, pathogens and
deleterious materials as specified under Title 14, California Code of Regulations, Division 7,
Chapter 3.1, Article 7, Section 17868.3.

Soil amendment shall not be derived from mixed municipal solid waste and must be
reasonably free of visible contaminates. Soil amendment must not contain paint, petroleum
products, pesticides or any other chemical residues harmful to animal life or plant growth. Soil
amendment must not possess objectionable odors.

Metal concentrations in soil amendment must not exceed the maximum metal concentrations
listed in Title 14, California Code of Regulations, Division 7, Chapter 3.1, Section 17868.2.

Soil amendment must comply with the following:
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Physical/Chemical Requirements

Property Test Method Requirement
pH *TMECC 04.11-A, Elastometric pH 1:5 Shurry 6.0-8.0
Method, pH Units 7
Soluble Salts TMECC 04.10-A, Electrical Conductivity 1:5 Slurry 0-10.0
Method dS/m (mmhos/cm) )
Moisture Content TMECC 03.09-A, Total Solids & Moisture at 70+/- 5 30-60
deg C, % Wet Weight Basis
Organic Matter TMECC 05.07-A, Loss-On-Ignition Organic Matter 30-65
Content Method (LOI), % Dry Weight Basis
Maturity TMECC 05.05-A, Germination and Vigor
Seed Emergence 80 or Above
Seedling Vigor 80 or Above
% Relative to Positive Control
Stability TMECC 05.08-B, Carbon Dioxide Evolution Rate 3
or below
mg CO,-C/g OM per day
Particle Size TMECC 02.02-B Sample Sieving for Aggregate Size 95% Passing 5/8 inch
Classification % Dry Weight Basis 70% Passing 3/8 inch
Pathogen TMECC 07.01-B, Fecal Coliform Bacteria < 1000
MPN/gram dry wt. Pass
Pathogen TMECC 07.01-B, Salmonella <3 MPN/4 grams dry
wt. Pass
Physical TMECC 02.02-C, Man Made Inert Removal and
Contaminants Classification:
Plastic, Glass and Metal, % > 4mm fraction Combined Total: < 1.0
Physical TMECC 02.02-C, Man Made Inert Removal and
Contaminants Classification:

Sharps (Sewing needles, straight pins and hypodermic
needles), % > 4mm fraction

None Detected

*TMECC refers to "Test Methods for the Examination of Composting and Compost," published by the
United States Department of Agriculture and the United States Compost Council (USCC).

Prior to application, the Contractor shall provide the Engineer with a copy of the soil
amendment producer's Compost Technical Data Sheet and a copy of the compost producers STA
certification. The Compost Technical Data Sheet shall include laboratory analytical test results,
directions for product use, and a list of product ingredients.

Prior to application, the Contractor shall provide the Engineer with a Certificate of
Compliance in conformance with the provisions in Section 6-1.07, "Certificates of Compliance,"
of the Standard Specifications. '

In Section 20-2.10 delete the 8th, 9th, and 10th paragraphs.
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Replace Section 20-2.25 with:

20-2.25 BACKFLOW PREVENTERS

Backflow preventers shall be one of the reduced pressure principle devices as specified in
these specifications and the special provisions.
Backflow preventers shall be factory assembled and shall include 2 check valves, one
pressure differential relief valve, 2 shut-off valves and 4 test cocks. Backflow preventer and
valves shall be the same size as the pipeline in which they are installed, unless otherwise shown
on the plans.
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Backflow preventer shut-off valves shall be manufactured from iron or bronze and shall be
either resilient wedged gate valves, resilient seated and fully ported ball valves, or resilient
seated butterfly valves. Threaded type shut-off valves shall be provided with a union on one side
of each valve. Unions shall be brass or malleable iron.

In Section 20-3.04A delete the last paragraph.

Replace Section 20-4.055 with:
20-4.055 PRUNING

Pruning of plants shall be consistent with American National Standards Institute (ANSI),
"Tree, Shrub and Other Woody Plant Maintenance Standard Practices," ANSI 300 (Part 1)-2001
and "Best Management Practices Tree Pruning," 2002 (ISBN 1-881956318), published by the
International Society of Arboriculture, P.O. Boc 3129, Champaign, IL 61826.

Replace Section 20-5.03J with:
20-5.03J Check and Test Backflow Preventers

Backflow preventers shall be checked and tested for proper operation by a certified Backflow
Preventer Tester. The tester shall hold a valid certification as a Backflow Preventer Tester from
the local governing authority in which the device to be tested is located. The local governing
authority shall be the county, city or water purveyor having the governing authority over testing
of backflow preventers involved. If the local governing authority does not have a certification
program for Backflow Preventer Testers, the tester shall have a certificate from one of the
following:

A. The American Water Works Association.
B. A county which has a certification program for Backflow Preventer Testers.

Tests for proper operation shall conform to the requirements of the governing authority.

The Engineer shall be notified at least 5 days prior to testing backflow preventers.

One copy of the test results for each backflow preventer tested shall be furnished to the
Engineer.

Backflow preventers, installed by the Contractor, failing required tests shall be repaired at the
Contractor's expense.

AAAAAAAAANANANAAAAAAAANANANANANANAAAANAANAAANAANANA

SECTION 25 AGGREGATE SUBBASES
(Issued 02-16-07)

In Section 25-1.02A replace the 1st paragraph with:

Aggregate must be clean and free from organic matter and other deleterious substances.
Aggregate must consist of any combination of:
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1. Broken stone

2. Crushed gravel

3. Natural rough surfaced gravel
4. Sand

5.

5.1. Asphalt concrete

5.2. Portland cement concrete
5.3. Lean concrete base

5.4. Cement treated base

Replace Section 25-1.02B with:

Aggregate must be clean and free from

Up to 100 percent of any combination of processed:

organic matter and other deleterious substances.

Aggregate must consist of any combination of:

1. Broken stone

2. Crushed gravel

3. Natural rough surfaced gravel
4. Sand

5.

5.1. Asphalt concrete

5.2. Portland cement concrete
5.3. Lean concrete base

5.4. Cement treated base

ANAAAAAAAAAANANAANANAAAAAAANANANANANNANNAANANAANA

SECTION 26 AGGREGATE BASE
" (Issued 02-16-07)

In Section 26-1.02A replace the 1st paragraph with:

Aggregate must be clean and free from
Aggregate must consist of any combination of:

1. Broken stone

2. Crushed gravel

3. Natural rough surfaced gravel
4. Sand

3.

5.1. Asphalt concrete
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Up to 100 percent of any combination of processed:

organic matter and other deleterious substances.

Up to 100 percent of any combination of processed:
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5.2. Portland cement concrete
5.3. Lean concrete base
5.4. Cement treated base

In Section 26-1.02B replace the 1st paragraph with:

Aggregate must be clean and free from organic matter and other deleterious substances.
Aggregate must consist of any combination of:

1. Broken stone

2. Crushed gravel

3. Natural rough surfaced gravel
4. Sand

5.

Up to 100 percent of any combination of processed:

5.1. Asphalt concrete

5.2. Portland cement concrete
5.3. Lean concrete base

5.4. Cement treated base

AAAAAAAAAAAAAAAAAAAAANANAAANAANANANANNAANAANAN

SECTION 27 CEMENT TREATED BASES
(Issued 07-31-07)

In Section 27-1.02 replace the 1st paragraph with:

Cement shall be Type II portland cement conforming to the provisions in Section 90-2.01A,
"Cement."

In Section 27-1.02 replace the 3rd and 4th paragraphs with:

Aggregate for use in Class A cement treated base shall be of such quality that when mixed
with cement in an amount not to exceed 5 percent by mass of the dry aggregate and compacted at
optimum moisture content, the compressive strength of a sample of the compacted mixture shall
not be less than 5.2 MPa at 7 days, when tested by California Test 312.

Aggregate for use in Class B cement treated base shall have a Resistance (R-value) of not
less than 60 before mixing with cement and a Resistance (R-value) of not less than 80 after
mixing with cement in an amount not to exceed 2.5 percent by mass of the dry aggregate.

In Section 27-1.07 replace the 9th paragraph with:

When surfacing material is hot mix asphalt, the low areas shall be filled with hot mix asphalt
conforming to the requirements for the lowest layer of hot mix asphalt to be placed as surfacing.
This filling shall be done as a separate operation prior to placing the lowest layer of surfacing,
and full compensation for this filling will be considered as included in the contract price paid for
cement treated base and no additional compensation will be allowed therefor.
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SECTION 28 LEAN CONCRETE BASE
(Issued 07-31-07)

In Section 28-1.02 replace the 1st paragraph with:

Cement shall be Type II portland cement conforming to the provisions in Section 90-2.01A,
"Cement."

In Section 28-1.02 replace the 6th paragraph with:

Aggregate shall be of such quality that, when mixed with cement in an amount not to exceed
180 kg per cubic meter, and tested in conformance with the requirements in California Test 548,
the compressive strength of a sample will be not less than 5.0 MPa at 7 days.

In Section 28-1.06 replace the 2nd paragraph with:

In advance of curing operations, lean concrete base to be surfaced with hot mix asphalt shall
be textured with a drag strip of burlap, a broom or a spring steel tine device which will produce
scoring in the finished surface. The scoring shall be parallel with the centerline or transverse
thereto. The operation shall be performed at a time and in a manner to produce the coarsest
texture practical for the method used.

In Section 28-1.08 replace the 2nd paragraph with:

Hardened lean concrete base with a surface lower than 15 mm below the grade established by
the Engineer shall be removed and replaced with lean concrete base which complies with these
specifications, or if permitted by the Engineer, the low areas shall be filled with pavement
material as follows:

1. When pavement material is hot mix asphalt, the low areas shall be filled with hot mix
asphalt conforming to the requirements for the lowest layer of hot mix asphalt to be
placed as pavement. This shall be done as a separate operation prior to placing the lowest
layer of pavement, and full compensation for this filling will be considered as included in
the contract price paid per cubic meter for lean concrete base and no additional
compensation will be allowed therefor.

2 When pavement material is portland cement concrete, the low areas shall be filled with
pavement concrete at the time and in the same operation that the pavement is placed.
Full compensation for this filling will be considered as included in the contract price paid
per cubic meter for lean concrete base and no additional compensation will be allowed
therefor.

AANANANANANANAANANANANAAAAAAAAAANANANAAANNNANNANANNANAAN
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SECTION 29 TREATED PERMEABLE BASES
(Issued 07-31-07)

In Section 29-1.02A replace the 4th paragraph with:

The type and grade of asphalt binder to be mixed with aggregate will be specified in the
special provisions.

In Section 29-1.02B replace the 2nd paragraph with:

Cement shall be Type II portland cement conforming to the provisions in Section 90-2.01A,
"Cement."

In Section 29-1.04A replace the 1st paragraph with:

Aggregates and asphalt for asphalt treated permeable base shall be stored, proportioned and
mixed in the same manner provided for storing, proportioning and mixing aggregates and asphalt
for hot mix asphalt in Section 39-1.08, "Production," except as follows:

1.
2.

3.

The aggregate need not be separated into sizes.

The temperature of the aggregate before adding the asphalt binder shall be not less than
135°C nor more than 165°C.

Asphalt treated permeable base stored in excess of 2 hours shall not be used in the work.
The aggregate shall be combined with 2.5 percent paving asphalt by mass of the dry
aggregate. After testing samples of the Contractor's proposed aggregate supply, the
Engineer may order an increase or decrease in the asphalt content. If an increase or
decrease is ordered, and the increase or decrease exceeds the specified amount by more
than 0.1-percent by mass of the dry aggregate, the compensation payable to the
Contractor for the asphalt treated permeable base will be increased or decreased on the
basis of the total increase or decrease in asphalt.

The asphalt content of the asphalt mixture will be determined, at the option of the -
Engineer, by extraction tests in conformance with the requirements in California Test 310
or 362, or will be determined in conformance with the requirements in California Test
379. The bitumen ratio kilograms of asphalt per 100 kg of dry aggregate shall not vary
by more than 0.5-kg of asphalt above or 0.5-kg of asphalt below the amount designated
by the Engineer. Compliance with this requirement will be determined either by taking
samples from trucks at the plant or from the mat behind the paver before rolling. If the
sample is taken from the mat behind the paver, the bitumen ratio shall be not less than the
amount designated by the Engineer, less 0.7-kg of asphalt per 100 kg of dry aggregate.

In Section 29-1.04B replace the 2nd paragraph with:

Cement treated permeable base shall contain not less than 170 kg of cement per cubic meter.

In Section 29-1.05 replace the 1st paragraph with:

Asphalt treated permeable base shall be spread and compacted as specified for hot mix
asphalt under the "Method" construction process in Section 39, "Hot Mix Asphalt," and these
specifications.
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In Section 29-1.07 replace the 2nd paragraph with:

Hardened treated permeable base with a surface lower than 15mm below the grade
established by the Engineer shall be removed and replaced with treated permeable base which
complies with these specifications, or if permitted by the Engineer, the low areas shall be filled
with pavement material as follows:

1. When pavement material is hot mix asphalt, the low areas shall be filled with hot mix
asphalt conforming to the requirements for the lowest layer of hot mix asphalt to be
placed as pavement. This shall be done as a separate operation prior to placing the lowest
layer of pavement.

2. When pavement material is portland cement concrete, the low areas shall be filled with
pavement concrete at the time and in the same operation in which the pavement is placed.

3. Full compensation for filling low areas will be considered as included in the contract
price paid per cubic meter for treated permeable base and no additional compensation
will be allowed therefor.

AAAAAAAAAAAAAAAAAAAAAAAANNANAAAAAAANAANANAAN

SECTION 37 BITUMINOUS SEALS
(Issued 08-17-07)

In Section 37-1.03 replace the 4th, 5th, and 6th paragraphs with:

On 2-lane two-way roadways, W8-7 "LOOSE GRAVEL" signs and W13-1 (35) speed
advisory signs shall be furnished and placed adjacent to both sides of the traveled way where
screenings are being spread on a traffic lane. The first W8-7 sign in each direction shall be
placed where traffic first encounters loose screenings, regardless of which lane the screenings are
being spread on. The W13-1 (35) signs need not be placed in those areas with posted speed
limits of less than 40 MPH. The signs shall be placed at maximum 600-m intervals along each
side of the traveled way and at public roads or streets entering the seal coat area as directed by
the Engineer.

On multilane roadways (freeways, expressways and multilane conventional highways) where
screenings are being spread on a traffic lane, W8-7 "LOOSE GRAVEL" signs and W13-1 (35)
speed advisory signs shall be furnished and placed adjacent to the outside edge of the traveled
way nearest to the lane being worked on. The first W8-7 sign shall be placed where the
screenings begin with respect to the direction of travel on that lane. The W13-1 (35) signs need
not be placed in those areas with posted speed limits of less than 40 MPH. The signs shall be
placed at maximum 600-m intervals along the edge of traveled way and at on-ramps, public
roads or streets entering the seal coat area as directed by the Engineer.

The W8-7 and W13-1 signs shall be maintained in place at each location until final brooming
of the seal coat surface at that location is completed. The W8-7 and W13-1 signs shall conform
to the provisions for construction area signs in Section 12, "Construction Area Traffic Control
Devices." The signs may be set on temporary portable supports with the W13-1 below the W8-7
or on barricades with the W13-1 sign alternating with the W8-7 sign.
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In Section 37-1.07 replace the 2nd paragraph with:

Rollers shall be oscillating type pneumatic-tired rollers. A minimum of 2 pneumatic-tired
rollers conforming to the provisions in Section 39-3.03 "Spreading and Compacting Equipment,"
shall be furnished.

In Section 37-1.09 replace the 2nd paragraph with:

The above prices and payments shall include full compensation for furnishing all labor,
materials, tools, equipment and incidentals, and for doing all the work involved in applying seal
coat, complete in place, including furnishing, placing, maintaining, and removing W8-7 and
W13-1 signs, when required, and temporary supports or barricades for the signs, as shown on the
plans, and as specified in these specifications and the special provisions, and as directed by the
Engineer.

ANNANAAAAAAAAAAAAANAAANAAANAANAAANAAAANANANAAANA

SECTION 39 ASPHALT CONCRETE
(Issued 06-05-09)

Replace Section 39 with:
SECTION 39 HOT MIX ASPHALT

39-1 GENERAL

39-1.01 DESCRIPTION

Section 39 includes specifications for producing and placing hot mix asphalt (HMA) by
mixing aggregate and asphalt binder at a mixing plant and spreading and compacting the HMA
mixture.

The special provisions specify one or more type of HMA, including:

1. Type A

2. TypeB

3. Open graded friction course (OGFC). OGFC includes hot mix asphalt (open graded),
rubberized hot mix asphalt (open graded) (RHMA-O) and rubberized hot mix asphalt
(open graded high binder) (RHMA-O-HB)

4. Rubberized hot mix asphalt (gap graded) (RHMA-G)

The special provisions specify the HMA construction process, including:
1. Standard

2. Method
3. Quality Control / Quality Assurance (QC/ QA)

08-455901 [100%)] 107



39-1.02 MATERIALS

39-1.02A Geosynthetic Pavement Interlayer

Geosynthetic pavement interlayer must comply with the specifications for pavement
reinforcing fabric in Section 88, "Engineering Fabrics."

39-1.02B Tack Coat

Tack coat must comply with the specifications for asphaltic emulsion in Section 94,
"Asphaltic Emulsion," or asphalt binder in Section 92, "Asphalts." Choose the type and grade.

Notify the Engineer if you dilute asphaltic emulsion with water. The mass ratio of added
water to asphaltic emulsion must not exceed 1 to 1.

Measure added water either by mass or volume in compliance with the specifications for
weighing, measuring, and metering devices under Section 9-1.01, "Measurement of Quantities,"
or you may use water meters from water districts, cities, or counties. If you measure water by
volume, apply a conversion factor to determine the correct mass.

With each dilution, submit in writing:

The mass ratio of water to bituminous material in the original asphaltic emulsion
The mass of asphaltic emulsion before diluting

The mass of added water

The final dilution mass ratio of water to asphaltic emulsion

il ol S v

39-1.02C Asphalt Binder

Asphalt binder in HMA must comply with Section 92, "Asphalts," or Section 39-1.02D,
"Asphalt Rubber Binder." The special provisions specify the grade.

Asphalt binder for geosynthetic pavement interlayer must comply with Section 92,
"Asphalts." Choose from Grades PG 64-10, PG 64-16, or PG 70-10.

39-1.02D Asphalt Rubber Binder
General

Use asphalt rubber binder in RHMA-G, RHMA-O, and RHMA-O-HB. Asphalt rubber
binder must be a combination of:

1. Asphalt binder
2. Asphalt modifier
3. Crumb rubber modifier (CRM)

The combined asphalt binder and asphalt modifier must be 80.0 + 2.0 percent by mass of the
asphalt rubber binder. :

Asphalt Modifier

Asphalt modifier must be a resinous, high flash point, and aromatic hydrocarbon, and comply
with:
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Asphalt Modifier for Asphalt Rubber Binder

Quality Characteristic ASTM Specification
Viscosity, m*/s (x 10°) at 100 °C D 445 X+3®
Flash Point, CL.O.C,, °C D92 207 minimum
Molecular Analysis

Asphaltenes, percent by mass D 2007 0.1 maximum
Aromatics, percent by mass D 2007 55 minimum

Note:
2 The symbol "X" is the proposed asphalt modifier viscosity. "X" must be between 19 and 36. A change in "X"
requires a new asphalt rubber binder design.

Asphalt modifier must be from 2.0 percent to 6.0 percent by mass of the asphalt binder in the
asphalt rubber binder.

Crumb Rubber Modifier
CRM consists of a ground or granulated combination of scrap tire CRM and high natural
CRM. CRM must be 75.0 £ 2.0 percent scrap tire CRM and 25.0 + 2.0 percent high natural
CRM by total mass of CRM. Scrap tire CRM must be from any combination of automobile tires,
truck tires, or tire buffings.
Sample and test scrap tire CRM and high natural CRM separately. CRM must comply with:

Crumb Rubber Modifier for Asphalt Rubber Binder

Quality Characteristic Test Method Specification
Scrap tire CRM gradation LP-10 100
(% passing 2.36-mm sieve)
High natural CRM gradation LP-10 100
(% passing 2.00-mm sieve)
Wire in CRM (% max.) LP-10 0.01
Fabric in CRM (% max.) LP-10 0.05
CRM particle length (mm max.)® -~ 4.75
CRM specific gravity CT 208 1.1-12
Natural rubber content in high natural CRM (%)?® ASTM D 297 40.0 —48.0

Note:
® Test at mix design and for Certificate of Compliance.

Only use CRM ground and granulated at ambient temperature. If steel and fiber are
cryogenically separated, it must occur before grinding and granulating. Only use cryogenically
produced CRM particles that can be ground or granulated and not pass through the grinder or
granulator.

CRM must be dry, free-flowing particles that do not stick together. CRM must not cause
foaming when combined with the asphalt binder and asphalt modifier. You may add calcium
carbonate or talc up to 3 percent by mass of CRM.

Asphalt Rubber Binder Design and Profile

Submit in writing an asphalt rubber binder design and profile that complies with the asphalt
rubber binder specifiecations. In the design, designate the asphalt, asphalt modifier, and CRM
and their proportions. The profile must include the same component sources for the asphalt
rubber binder used. ,

Design the asphalt rubber binder from testing you perform for each quality characteristic and
for the reaction temperatures expected during production. The 24-hour (1,440-minute)
interaction period determines the design profile. At a minimum, mix asphalt rubber binder
components, take samples, and perform and record the following tests:
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Asphalt Rubber Binder Reaction Design Profile

Test Minutes of Reaction ® Limits
45 60 | 90 | 120 | 240 | 360 | 1440 ;

Cone penetration @ 77 °F, 0.10 mm xX° X X 25-70
(ASTM D 217)
Resilience @ 77 °F, percent rebound X X X 18 min.
(ASTM D 5329)
Field softening point, °F (ASTM D 36) X X X 125-165
Viscosity, centipoises (LP-11) X X X X X X X 1,500 - 4,000
Notes:

* Six hours (360 minutes) after CRM addition, reduce the oven temperature to 135 °C for a period of 16 hours. After the
16-hour (1320 minutes) cool-down after CRM addition, reheat the binder to the reaction temperature expected during
production for sampling and testing at 24 hours (1440 minutes).

® X" denotes required testing

Asphalt Rubber Binder
After interacting for a minimum of 45 minutes, asphalt rubber binder must comply with:
Asphalt Rubber Binder
Quality Characteristic Test for Quality Test Method Specification
’ Control or Acceptance Minimum Maximum

Cone penetration @ 77 °F, 0.10 mm Acceptance ASTM D 217 25 70
Resilience @ 77 °F, percent rebound Acceptance ASTM D 5329 18 --
Field softening point, °F Acceptance ASTM D 36 125 165
Viscosity @ 177 °C, centipoises Quality Control LP-11 1,500 4,000

39-1.02E Aggregate
Aggregate must be clean and free from deleterious substances. Aggregate:

1. Retained on the 4.75-millimeter sieve is coarse
2. Passing the 4.75-millimeter sieve is fine ,
3. Added and passing the 0.6-millimeter sieve is supplemental fine, including:

3.1. Hydrated lime
3.2. Portland cement
3.3. ‘Fines from dust collectors

The special provisions specify the aggregate gradation for each HMA type.

The specified aggregate gradation is before the addition of asphalt binder and includes
supplemental fines. The Engineer tests for aggregate grading under California Test 202,
modified by California Test 105 if there is a difference in specific gravity of 0.2 or more between
the coarse and fine parts of different aggregate blends.

Choose a sieve size target value (TV) within each target value limit presented in the
aggregate gradation tables.
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Aggregate Gradation
(Percentage Passing)
HMA Types A and B

19-mm HMA Types A and B

Sieve Sizes Target Value Limits Allowable Tolerance

25-mm 100 —

19-mm 90 - 100 TV £5
12.5-mm 70 - 90 TV 6
4.75-mm 45-55 TV £7
2.36-mm 32-40 TV £5
0.6-mm 12-21 TV 4
0.075-mm 2-7 TV £2

12.5-mm HMA Types A and B
Sieve Sizes Target Value Limits Allowable Tolerance

19-mm 100 —
12.5-mm 95-99 TV 6
9.5-mm 75-95 TV 6
4.75-mm 55-66 TV +7
2.36-mm 38-49 TV £5
0.6-mm 15-27 TV +4
0.075-mm 2-8 TV £2

9.5-mm HMA Types A and B
Sieve Sizes Target Value Limits Allowable Tolerance
12.5-mm 100 —

9.5-mm 95-100 TV £6
4.75-mm 58-72 TV £7
2.36-mm 34-48 TV +6
0.6-mm 18-32 TV £5
0.075-mm 2-9 TV 2

4.75-mm HMA Types A and B

Sieve Sizes Target Value Limits Allowable Tolerance
9.5-mm 100 —
4.75-mm 95-100 TV £7
2.36-mm 72-71 TV £7
0.6-mm 37-43 TV £7

0.075-mm 2-12 TV +4
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19-mm RHMA-G

Rubberized Hot Mix Asphalt - Gap Graded (RHMA-G)

Sieve Sizes Target Value Limits Allowable Tolerance
25-mm 100 —
19-mm 95-100 TV +5
12.5-mm 83 -87 TV 6
9.5-mm 65-170 TV £6
4.75-mm 28 -42 TV 7
2.36-mm 14 -22 TV +5
0.075-mm 0-6 TV 2
12.5-mm RHMA-G
Sieve Sizes Target Value Limits Allowable Tolerance
19-mm 100 —
12.5-mm 90 - 100 TV 16
9.5-mm 83 - 87 TV +6
4.75-mm 28 - 42 TV +£7
2.36-mm 14 -22 TV +5
0.075-mm 0-6 TV 2

Open Graded Friction Course (OGFC)

25-mm OGFC
Sieve Sizes Target Value Limits Allowable Tolerance
37.5-mm 100 —
25-mm 99 - 100 TV %5
19-mm 85-96 TV £5
12.5-mm 55-71 TV 6
4.75-mm 10-25 TV £7
2.36-mm 6-16 TV 45
0.075-mm 1-6 TV £2
12.5-mm OGFC
Sieve Sizes Target Value Limits Allowable Tolerance
19-mm 100 —
12.5-mm 95 - 100 TV 6
9.5-mm 78 - 89 TV +6
4.75-mm 28 -37 TV 7
2.36-mm 7-18 TV 5
0.6-mm 0-10 V4 -
0.075-mm 0-3 TV 2
9.5-mm OGFC
Sieve Sizes Target Value Limits Allowable Tolerance
12.5-mm 100 —
9.5-mm 90 - 100 TV 46
4.75-om 29-36 TV 7
2.36-mm 7-18 TV 6
0.6-mm 0-10 TV 5
0.075-mm 0-3 TV £2

Before the addition of asphalt binder and lime treatment, aggregate must comply with:
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Aggregate Quality

Quality Characteristic Test Method HMA Type
A B RHMA-G OGFC
Percent of crushed particles CT 205
Coarse aggregate (% min.)
One fractured face 90 25 -- 90 -
Two fractured faces , 75 -- 90 75
Fine aggregate (% min)

(Passing 4.75-mm sieve
and retained on 2.36-mm sieve.)

One fractured face 70 20 70 90
Los Angeles Rattler (% max.) CT 211

Loss at 100 Rev. 12 - 12 12

Loss at 500 Rev. ' 45 50 40 40
Sand equivalent (min.) * CT 217 47 42 47 -
Fine aggregate angularity (% min.)" AASHTO T '

304 Method 45 45 45 -
A

Flat and elongated particles (% max. ASTM D
by mass @ 5:1) 4791 10 10 10 10
Notes: :

*Reported value must be the average of 3 tests from a single sample.
® The Engineer waives this specification if HMA contains less than 10 percent of nonmanufactured sand by mass of
total aggregate. Manufactured sand is fine aggregate produced by crushing rock or gravel.

39-1.02F Reclaimed Asphalt Pavement

You may produce HMA using reclaimed asphalt pavement (RAP). HMA produced using
RAP must comply with the specifications for HMA except aggregate quality specifications do
not apply to RAP. You may substitute RAP aggregate for a part of the virgin aggregate in HMA
in a quantity not exceeding 15.0 percent of the aggregate blend. Do not use RAP in OGFC and
RHMA-G.

Assign the substitution rate of RAP aggregate for virgin aggregate with the job mix formula
(JMF) submittal. The JMF must include the percent of RAP used. If you change your assigned
RAP aggregate substitution rate by more than 5 percent (within the 15.0 percent limit), submit a
new JMF.

Process RAP from asphalt concrete. You may process and stockpile RAP throughout the
project's life. Prevent material contamination and segregation. Store RAP in stockpiles on
smooth surfaces free of debris and organic material. Processed RAP stockpiles must consist only
of homogeneous RAP.

39-1.03 HOT MIX ASPHALT MIX DESIGN REQUIREMENTS
39-1.03A General

A mix design consists of performing California Test 367 and laboratory procedures on
combinations of aggregate gradations and asphalt binder contents to determine the optimum
binder content (OBC) and HMA mixture qualities. If RAP is used, use Laboratory Procedure
LP-9. The result of the mix design becomes the proposed JMF.

Use Form CEM-3512 to document aggregate quality and mix design data. Use Form CEM-
3511 to present the JMF.

Laboratories testing aggregate qualities and preparing the mix design and JMF must be
qualified under the Department's Independent Assurance Program. Take samples under
California Test 125.
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The Engineer reviews the aggregate qualities, mix design, and JMF and verifies and accepts
the JMF.

You may change the JMF during production. Do not use the changed JMF until the Engineer
accepts it. Except when adjusting the JMF in compliance with Section 39-1.03E, "Job Mix
Formula Verification," perform a new mix design and submit in writing a new JMF submittal for
changing any of the following:

Target asphalt binder percentage

Asphalt binder supplier

Asphalt rubber binder supplier

Component materials used in asphalt rubber binder or percentage of any component
materials

Combined aggregate gradation

Aggregate sources

Substitution rate for RAP aggregate of more than 5 percent

Any material in the JMF

Ll S

PN

For OGFC, submit in writing a complete JMF submittal except asphalt binder content. The
Engineer determines the asphalt binder content under California Test 368 within 20 days of your
complete JMF submittal and provides you a Form CEM-3513.

39-1.03B Hot Mix Asphalt Mix Design
Perform a mix design that produces HMA in compliance with:
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~ Hot Mix Asphalt Mix Design Requirements

Quality Characteristic Test Method HMA Type
A B RHMA-G
Air voids content (%) CT 367° 4.0 4.0 Special
Provisions
Voids in mineral aggregate (% min.) LP-2
4.75-mm grading 17.0 17.0 --
9.5-mm grading 15.0 15.0 --
12.5-mm grading 14.0 14.0 18.0-23.0°
19-mm grading 13.0 13.0 18.0 -23.0°
Voids filled with asphalt (%) LP-3
4.75-mm grading 76.0—80.0 76.0 — 80.0 Note d
9.5-mm grading 73.0-76.0 73.0-76.0
12.5-mm grading 65.0-75.0 65.0-75.0
19-mm grading 65.0-75.0 65.0-75.0
Dust proportion LP-4
4.75-mm and 9.5-mm gradings 0.9-2.0 09-2.0 Note d
12.5-mm and 19-mm gradings 0.6-13 0.6—-13
Stabilometer value (min.) © CT 366
4.75-mm and 9.5-mm gradings 30 30 -~
12.5-mm and 19-mm gradings 37 35 23

Notes:

* Calculate the air voids content of each specimen using California Test 309 and Lab Procedure LP-1. Modify
Cahforma Test 367, Paragraph C5, to use the exact air voids content specified in the selection of OBC.

®Voids in mineral aggregate for RHMA-G must be within this range.
Modify California Test 304, Part 2.B.2.c: "After compaction in the compactor, cool to 60 °+ 3 °C by allowing the
briquettes to cool at room temperature for 0.5-hour, then place the briquettes in the oven at 60 °C for a minimum of
2 hours and not more than 3 hours."
9 Report this value in the JMF submittal.

For stability and air voids, prepare 3 briquettes at the OBC and test for compliance. Report
the average of 3 tests. Prepare new briquettes and test if the range of stability for the 3 briquettes
is more than 8 points. The average air void content may vary from the specified air void content
by +0.5 percent.

You may use the briquettes used for stability testing to determine bulk specific gravity under
CT 308. If you use the same briquettes and tests using bulk specific gravity fail, you may
prepare 3 new briquettes and determine a new bulk specific gravity.

39-1.03C Job Mix Formula Submittal
Each JMF submittal must consist of:

Proposed JMF on Form CEM-3511

Mix design documentation on Form CEM-3512 dated within 12 months of submittal
JMF verification on Form CEM-3513, if applicable

JMF renewal on Form CEM-3514, if applicable

Materials Safety Data Sheets (MSDS) for:

Nk W

5.1. Asphalt binder

5.2. Base asphalt binder used in asphalt rubber binder

5.3. CRM and asphalt modifier used in asphalt rubber binder

5.4. Blended asphalt rubber binder mixture

5.5. Supplemental fine aggregate except fines from dust collectors
5.6. Antistrip additives
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If the Engineer requests in writing, sample the following materials in the presence of the
Engineer and place in labeled containers weighing no more than 22.5 kg each:

1. Coarse, fine, and supplemental fine aggregate from stockpiles, cold feed belts, or hot
bins. Samples must include at least 55 kg for each coarse aggregate, 35 kg for each fine
aggregate, and 4.5 kg for each type of supplemental fines. The Department combines
these aggregate samples to comply with the JMF target values submitted on Form CEM-
3511.

2. RAP from stockpiles or RAP system. Samples must be at least 30 kg.

. Asphalt binder from the binder supplier. Samples must be in two 1-liter cylindrical

shaped cans with open top and friction lids.

4. Asphalt rubber binder with the components blended in the proportions to be used.
Samples must be in four 1-liter cylindrical shaped cans with open top and friction lids.

(8]

Notify the Engineer in writing at least 2 business days before sampling materials. For
aggregate and RAP, split the samples into at least 4 parts. Submit 3 parts to the Engineer and use
1 part for your testing.

39-1.03D Job Mix Formula Review

The Engineer reviews each mix design and proposed JMF within 5 business days from the
complete JMF submittal. The review consists of reviewing the mix design procedures and
comparing the proposed JMF with the specifications.

The Engineer may verify aggregate qualities during this review period.

39-1.03E Job Mix Formula Verification

If you cannot submit a Department-verified JMF on Form CEM-3513 dated within 12
months before HMA production, the Engineer verifies the JMF.

Based on your testing and production experience, you may submit on Form CEM-3511 an
adjusted JMF before the Engineer's verification testing. JMF adjustments may include a change
in the:

1. Asphalt binder content target value up to +0.6 percent from the optimum binder content
value submitted on Form CEM-3512 except do not adjust the target value for asphalt
rubber binder for RHMA-G below 7.0 percent

2. Aggregate gradation target values within the target value limits specified in the aggregate
gradation tables

For HMA Type A, Type B, and RHMA-G, the Engineer verifies the JMF from samples taken
from HMA produced by the plant to be used. Notify the Engineer in writing at least 2 business
days before sampling materials.

In the Engineer's presence and from the same production run, take samples of:

1. Aggregate

2. Asphalt binder
3. RAP

4. HMA
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Sample aggregate from cold feed belts or hot bins. Sample RAP from the RAP system.
Sample HMA under California Test 125 except if you request in writing and the Engineer
approves, you may sample from any of the following locations:

1. The plant

2. Atruck

3. A windrow

4. The paver hopper

5. The mat behind the paver

You may sample from a different project including a non-Department project if you make
arrangements for the Engineer to be present during sampling.

For aggregate, RAP, and HMA, split the samples into at least 4 parts and label the1r
containers. Submit 3 split parts to the Engineer and use 1 part for your testing.

The Engineer verifies each proposed JMF within 20 days of receiving verification samples.
If you request in writing, the Engineer verifies RHMA-G quality requirements within 3 business
days of sampling. Verification is testing for compliance with the specifications for:

Aggregate quality

Aggregate gradation (JMF TV = tolerance)

Asphalt binder content (JMF TV = tolerance)

HMA quality specified in the table Hot Mix Asphalt Mix Design Requirements except:

el

4.1. Air voids content (design value & 2.0 percent)

4.2. Voids filled with asphalt (report only if an adjustment for asphalt binder content
target value is less than or equal to + 0.3 percent from OBC)

4.3. Dust proportion (report only if an adjustment for asphalt binder content target value
is less than or equal to & 0.3 percent from OBC)

The Engineer prepares 3 briquettes from a single split sample. To verify the JMF for
stability and air voids content, the Engineer tests the 3 briquettes and reports the average of 3
tests. The Engineer prepares new briquettes if the range of stability for the 3 briquettes is more
than 8 points.

The Engineer may use the briquettes used for stability testing to determine bulk specific
gravity under CT 308. If the Engineer uses the same briquettes and the tests using bulk specific
gravity fail, the Engineer prepares 3 new briquettes and determines a new bulk specific gravity.

If the Engineer verifies the JMF, the Engineer provides you a Form CEM-3513.

If the Engineer's tests on plant-produced samples do not verify the JMF, the Engineer notifies
you in writing and you must submit a new JMF submittal or submit an adjusted JMF based on
your testing. JMF adjustments may include a change in the:

1. Asphalt binder content target value up to 0.6 percent from the optimum binder content
value submitted on Form CEM-3512 except do not adjust the target value for asphalt
rubber binder for RHMA-G below 7.0 percent

2. Aggregate gradation target values within the target value limits specified in the aggregate
gradation tables

You may adjust the JMF only once due to a failed verification test. An adjusted JMF
requires a new Form CEM-3511 and verification of a plant-produced sample.
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The Engineer reverifies the JMF if HMA production has stopped for longer than 30 days and
the verified JMF is older than 12 months.

For each HMA type and aggregate size specified, the Engineer verifies at the State's expense
up to 2 proposed JMF including a JMF adjusted after verification failure. The Engineer deducts
$3,000 from payments for each verification exceeding this limit. This deduction does not apply
to verifications initiated by the Engineer or if a JMF expires while HMA production is stopped
longer than 30 days.

39-1.03F Job Mix Formula Renewal
You may request a JMF renewal by submitting the following:

1. Proposed JMF on Form CEM-3511
2. A previously verified JMF documented on Form CEM-3513 dated within 12 months
3. Mix design documentation on Form CEM-3512 used for the previously verified JMF

If the Engineer request in writing, sample the following materials obtained in the presence of
the Engineer and place in labeled containers weighing no more than 22.5 kg each:

1. Coarse, fine, and supplemental fine aggregate from stockpiles, cold feed belts, or hot
bins. Samples must include at least 55 kg for each coarse aggregate, 35 kg for each fine
aggregate, and 4.5 kg for each type of supplemental fines. The Department combines
these aggregate samples to comply with the JMF target values submitted on Form CEM-
3511. ‘

2. RAP from stockpiles or RAP system. Samples must be at least 30 kg.

3. Asphalt binder from the binder supplier. Samples must be in two 1-liter cylindrical
shaped cans with open top and friction lids.

4. Asphalt rubber binder with the components blended in the proportions to be used.
Samples must be in four 1-liter cylindrical shaped cans with open top and friction lids.

Notify the Engineer in writing at least 2 business days before sampling materials. For
aggregate and RAP, split samples into at least 4 parts. Submit 3 parts to the Engineer and use 1
part for your testing.

The Engineer reviews each complete JMF renewal submittal within 5 business days.

The Engineer may verify aggregate qualities during this review period.

Notify the Engineer in writing at least 2 business days before sampling materials. For
aggregate, RAP, and HMA, split the samples into at least 4 parts. Submit 3 parts to the Engineer
and use 1 part for your testing.

The Engineer verifies the JMF renewal submittal under Section 39-1.03E, "Job Mix Formula
Verification," except:

1. The Engineer retains samples until you provide test results for your part on Form CEM-
3514. :

2. The Engineer tests samples of materials obtained from the HMA production unit after
you submit test results that comply with the specifications for the quality characteristics
under Section 39-1.03E, "Job Mix Formula Verification."

3. The Engineer verifies each proposed JMF within 30 days of receiving verification
samples.

4. You may not adjust the JMF due to a failed verification.
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5. For each HMA type and aggregate gradation specified, the Engineer verifies at the State's
expense 1 proposed JMF.

If the Engineer verifies the JMF renewal, the Engineer provides you a Form CEM-3513.

39-1.03G Job Mix Formula Acceptance
You may start HMA production if:

1. The Engineer's review of the JMF shows compliance with the specifications.
2. The Department has verified the JMF within 12 months before HMA production.
3. The Engineer accepts the verified JMF.

39-1.04 CONTRACTOR QUALITY CONTROL
39-1.04A General

Establish, maintain, and change a quality control system to ensure materials and work
comply with the specifications. Submit quality control test results to the Engineer within 3 days
of a request except when QC / QA is specified.

You must identify the HMA sampling location in your Quality Control Plan. During
production, take samples under California Test 125 except if you request in writing and the
Engineer approves, you may sample HMA from:

1. The plant

2. The truck

3. A windrow

4. The paver hopper

5. The mat behind the paver

39-1.04B Prepaving Conference

Meet with the Engineer at a prepaving conference at a mutually agreed time and place.
Discuss methods of performing the production and paving work.

39-1.04C Asphalt Rubber Binder

Take asphalt rubber binder samples from the feed line connecting the asphalt rubber binder
tank to the HMA plant. Sample and test asphalt rubber binder under Laboratory Procedure LP-
11.

Test asphalt rubber binder for compliance with the viscosity specifications in Section 39-
1.02, "Materials." During asphalt rubber binder production and HMA production using asphalt
rubber binder, measure viscosity every hour with not less than 1 reading for each asphalt rubber
binder batch. Log measurements with corresponding time and asphalt rubber binder
temperature. Submit the log daily in writing.

Submit a Certificate of Compliance under Section 6-1.07, "Certificates of Compliance."
With the Certificate of Compliance, submit test results in writing for CRM and asphalt modifier
with each truckload delivered to the HMA plant. A Certificate of Compliance for asphalt
modifier must not represent more than 2250 kg. Use an AASHTO-certified laboratory for
testing.

Sample and test gradation and wire and fabric content of CRM once per 4500 kg of scrap tire
CRM and once per 1500 kg of high natural CRM. Sample and test scrap tire CRM and high
natural CRM separately.
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Submit certified weight slips in writing for the CRM and asphalt modifier furnished.

39-1.04D Aggregate

Determine the aggregate moisture content and RAP moisture content in continuous mixing
plants at least twice a day during production and adjust the plant controller. Determine the RAP
moisture content in batch mixing plants at least twice a day during production and adjust the
plant controller.

39-1.04E Reclaimed Asphalt Pavement

Perform RAP quality control testing each day.

Sample RAP once daily and determine the RAP aggregate gradation under Laboratory
Procedure LP-9 and submit the results to the Engineer in writing with the combined aggregate
gradation.

39-1.04F Density Cores

For Standard and QC / QA projects, take 100-millimeter or 150-millimeter diameter cores at
least once every 5 business days. Take 1 core for every 250 tonnes of HMA from random
locations the Engineer designates. Take cores in the Engineer's presence and backfill and
compact holes with material authorized by the Engineer. Before submitting a core to the
Engineer, mark it with the core's location and place it in a protective container.

If a core is damaged, replace it with a core taken within 0.3 m longitudinally from the
original core. Relocate any core located within 0.3 m of a rumble strip to 0.3 m transversely
away from the rumble strip.

39-1.04G Briquettes

Prepare 3 briquettes for each stability and air voids determination. Report the average of 3
tests. Prepare new briquettes and test if the range of stability for the 3 briquettes is more than 12
points.

You may use the briquettes used for stability testing to determine bulk specific gravity under
CT 308. If you use these briquettes and tests using bulk specific gravity fail, you may prepare 3
new briquettes and determine a new bulk specific gravity.

39-1.05 ENGINEER'S ACCEPTANCE

The Engineer's acceptance of HMA is specified in the sections for each HMA construction
process. ’

The Engineer samples materials for testing under California Test 125 and the applicable test
method except samples may be taken from:

1. The plant from:

1.1. A truck
1.2. An automatic sampling device

2. The mat behind the paver

Sampling must be independent of Contractor quality control, statistically-based, and random.
If you request, the Engineer splits samples and provides you with a part.
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The Engineer accepts HMA based on:

Accepted IMF

Accepted QCP for Standard and QC / QA
Compliance with the HMA Acceptance tables
Acceptance of a lot for QC/ QA

Visual inspection

P

The Engineer prepares 3 briquettes for each stability and air voids determination. The
Engineer reports the average of 3 tests. The Engineer prepares new briquettes and test if the
range of stability for the 3 briquettes is more than 8 points..

The Engineer may use the briquettes used for stability testing to determine bulk specific
gravity under CT 308. If the Engineer uses the same briquettes and the tests using bulk specific
gravity fail, the Engineer prepares 3 new briquettes and determines a new bulk specific gravity.

39-1.06 DISPUTE RESOLUTION

You and the Engineer must work together to avoid potential conflicts and to resolve disputes
regarding test result discrepancies. Notify the Engineer in writing within 5 days of receiving a
test result if you dispute the test result.

If you or the Engineer dispute each other's test results, submit written quality control test
results and copies of paperwork including worksheets used to determine the disputed test results
to the Engineer. An Independent Third Party (ITP) performs referee testing. Before the ITP
participates in a dispute resolution, the ITP must be accredited under the Department's
Independent Assurance Program. The ITP must be independent of the project. By mutual
agreement, the ITP is chosen from:

1. A Department laboratory

2. A Department laboratory in a district or region not in the district or region the project is
located

3. The Transportation Laboratory

4. A laboratory not currently employed by you or your HMA producer

If split quality control or acceptance samples are not available, the ITP uses any available
material representing the disputed HMA for evaluation.

39-1.07 PRODUCTION START-UP EVALUATION

The Engineer evaluates HMA production and placement at production start-up.
Within the first 750 tonnes produced on the first day of HMA production, in the Engineer's
presence and from the same production run, take samples of:

1. Aggregate

2. Asphalt binder
3. RAP

4. HMA

Sample aggregate from cold feed belts or hot bins. Take RAP samples from the RAP system.

Sample HMA under California Test 125 except if you request in writing and the Engineer
approves, you may sample HMA from:
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1. The plant

2. The truck

3. A windrow

4. The paver hopper

5. The mat behind the paver

For aggregate, RAP, and HMA, split the samples into at least 4 parts and label their
containers. Submit 3 split parts to the Engineer and keep 1 part.

For Standard and QC / QA projects, you and the Engineer must test the split samples and
report test results in writing within 3 business days of sampling. If you proceed before receipt of
the test results, the Engineer may consider the HMA placed to be represented by these test
results.

For Standard and QC / QA projects, take 100-millimeter or 150-millimeter diameter first 750
tonnes on the first day of HMA production. For each density core, the Engineer reports the bulk
specific gravity determined under California Test 308, Method A in addition to the percent of
maximum theoretical density. You may test for in-place density at the density core locations and
include them in your production tests for percent of maximum theoretical density.

39-1.08 PRODUCTION
39-1.08A General

Produce HMA in a batch mixing plant or a continuous mixing plant. Proportion aggregate by
hot or cold feed control.

HMA plants must be Department-qualified. Before production, the HMA plant must have a
current qualification under the Department's Materials Plant Quality Program.

During production, you may adjust:

1. Hot or cold feed proportion controls for virgin aggregate and RAP
2. The set point for asphalt binder content

39-1.08B Mixing

Mix HMA ingredients into a homogeneous mixture of coated aggregates.

Asphalt binder must be between 135 °C and 190 °C when mixed with aggregate.

Asphalt rubber binder must be between 177 °C and 218 °C when mixed with aggregate.

When mixed with asphalt binder, aggregate must not be more than 163 °C except aggregate
for OGFC with unmodified asphalt binder must be not more than 135 °C. Aggregate
temperature specifications do not apply when you use RAP.

HMA with or without RAP must not be more than 163 °C.

39-1.08C Asphalt Rubber Binder

Deliver scrap tire CRM and high natural CRM in separate bags.

Either proportion and mix asphalt binder, asphalt modifier, and CRM simultaneously or
premix the asphalt binder and asphalt modifier before adding CRM. If you premix asphalt
binder and asphalt modifier, mix them for at least 20 minutes. When you add CRM, the asphalt
binder and asphalt modifier must be between 177 °C and 218 °C.

Do not use asphalt rubber binder during the first 45 minutes of the reaction period. During
this period, the asphalt rubber binder mixture must be between 177 °C and the lower of 218 °C
or 6 °C below the asphalt binder's flash point indicated in the MSDS.
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If any asphalt rubber binder is not used within 4 hours after the reaction period, discontinue
heating. If the asphalt rubber binder drops below 177 °C, reheat before use. If you add more
scrap tire CRM to the reheated asphalt rubber binder, the binder must undergo a 45-minute
reaction period. The added scrap tire CRM must not exceed 10 percent of the total asphalt
rubber binder mass. Reheated and reacted asphalt rubber binder must comply with the viscosity
specifications for asphalt rubber binder in Section 39-1.02, "Materials." Do not reheat asphalt
rubber binder more than twice.

39-1.09 SUBGRADE, TACK COAT, AND GEOSYNTHETIC PAVEMENT
INTERLAYER

39-1.09A General

Prepare subgrade or apply tack coat to surfaces receiving HMA. If specified, place
geosynthetic pavement interlayer over a coat of asphalt binder.

39-1.09B Subgrade

Subgrade to receive HMA must comply with the compaction and-elevation tolerance
specifications in the sections for the material involved. Subgrade must be free of loose and
extraneous material. If HMA is paved on existing base or pavement, remove loose paving
particles, dirt, and other extraneous material by any means including flushing and sweeping.

39-1.09C Tack Coat
Apply tack coat:

1. To existing pavement including planed surfaces
2. Between HMA layers
3. To vertical surfaces of:

3.1. Curbs
3.2. Gutters
3.3. Construction joints

Before placing HMA, apply tack coat in 1 application at the minimum residual rate specified
for the condition of the underlying surface:

Tack Coat Application Rates for HMA Type A, Type B, and RHMA-G

Minimum Residual Rates (liters per square meter)
CSS1/CSS1h, CRS1/CRS2, Asphalt Binder and
HMA over: S$S1/SS1hand RS1/RS2 and PMRS2/PMCRS2

’ QS1h/CQS1h QS1/CQS1 and

Asphaltic Asphaltic PMRS2/PMCRS2h

Emulsion Emulsion Asphaltic Emulsion
New HMA (between layers) 0.09 0.14 0.09
Existing AC and PCC pavement 0.14 0.18 0.14
Planed pavement 0.23 0.27 0.18
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Tack Coat Application Rates for OGFC

Minimum Residual Rates (liters per square meter)
CSS1/CSS1h, CRS1/CRS2, Asphalt Binder and
OGFC over- SS1/SS1h and RS1/RS2 and PMRS2/PMCRS2

QS1h/CQS1h QS1/CQSs1 and

Asphaltic Asphaltic PMRS2WPMCRS2h

Emulsion Emulsion Asphaltic Emulsion
New HMA 0.14 0.18 0.14
Existing AC and PCC pavement 0.23 0.27 0.18
Planed pavement 0.27 0.32 0.23

If you dilute asphaltic emulsion, mix until homogeneous before application.

Apply to vertical surfaces with a residual tack coat rate that will thoroughly coat the vertical
face without running off.

If you request in writing and the Engineer authorizes, you may:

1. Change tack coat rates
Omit tack coat between layers of new HMA during the same work shift if:

2.1. No dust, dirt, or extraneous material is present
2.2. The surface is at least 60 °C

Immediately in advance of placing HMA, apply additional tack coat to damaged areas or
where loose or extraneous material is removed.

Close areas receiving tack coat to traffic. Do not track tack coat onto pavement surfaces
beyond the job site.

Asphalt binder tack coat must be between 140 °C and 175 °C when applied.

39-1.09D Geosynthetic Pavement Interlayer

Place geosynthetic pavement interlayer in compliance with the manufacturer's
recommendations.
Before placing the geosynthetic pavement interlayer and asphalt binder:

1. Repair cracks 6.5 mm and wider, spalls, and holes in the pavement. The State pays for
this repair work under Section 4-1.03D, "Extra Work."
2. Clean the pavement of loose and extraneous material.

Immediately before placing the interlayer, apply 1.13 L + 0.14 L of asphalt binder per square
meter of interlayer or until the fabric is saturated. Apply asphalt binder the width of the
geosynthetic pavement interlayer plus 75 mm on each side. At interlayer overlaps, apply asphalt
binder on the lower interlayer the same overlap distance as the upper interlayer.

Align and place the interlayer with no overlapping wrinkles, except a wrinkle that overlaps
may remain if it is less than 12.5 mm thick. If the overlapping wrinkle is more than 12.5 mm
thick, cut the wrinkle out and overlap the interlayer no more than 50 mm.

The minimum HMA thickness over the interlayer must be 35 mm thick including conform
tapers. Do not place the interlayer on a wet or frozen surface.

Overlap the interlayer borders between 50 mm and 100 mm. In the direction of paving,
overlap the following roll with the preceding roll at any break.

You may use rolling equipment to correct distortions or wrinkles in the interlayer.
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If asphalt binder tracked onto the interlayer or brought to the surface by construction
equipment causes interlayer displacement, cover it with a small quantity of HMA.
Before placing HMA on the interlayer, do not expose the interlayer to:

1. Traffic except for crossings under traffic control and only after you place a small HMA
quantity

2. Sharp turns from construction equipment

3. Damaging elements

Pave HMA on the interlayer during the same work shift.

39-1.10 SPREADING AND COMPACTING EQUIPMENT
Paving equipment for spreading must be:

1. Self-propelled . -

2. Mechanical - . : . .

3. Equipped with a screed or strike-off assembly that can distribute HMA the full width of a
traffic lane *

4. Equipped with a full-width compacting device

5. Equipped with automatic screed controls and sensing devices that control the thickness,
longitudinal grade, and transverse screed slope

Install and maintain grade and slope references.

The screed must produce a uniform HMA surface texture without tearing, shoving, or
gouging.

The paver must not leave marks such as ridges and indentations unless you can eliminate
them by rolling.

Rollers must be equipped with a system that prevents HMA from sticking to the wheels.
You may use a parting agent that does not damage the HMA or impede the bonding of layers.

In areas inaccessible to spreading and compacting equipment:

1. Spread the HMA by any means to obtain the specified lines, grades and cross sections.
2. Use a pneumatic tamper, plate compactor, or equivalent to achieve thorough compaction.

39-1.11 TRANSPORTING, SPREADING, AND COMPACTING

Do not pave HMA on a wet pavement or frozen surface.
You may deposit HMA in a windrow and load it in the paver if:

1. Paver is equipped with a hopper that automatically feeds the screed

2. Loading equipment can pick up the windrowed material and deposit it in the paver
hopper without damaging base material

3. Activities for deposit, pick-up, loading, and paving are continuous

4. HMA temperature in the windrow does not fall below 127 °C

You may pave HMA in 1 or more layers on areas less than 1.5 m wide and outside the
traveled way including shoulders. You may use mechanical equipment other than a paver for
these areas. The equipment must produce a uniform smoothness and texture.

HMA handled, spread, or windrowed must not stain the finished surface of any improvement
including pavement.
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Do not use petroleum products such as kerosene or diesel fuel to release HMA from trucks,

spreaders, or compactors.
HMA must be free of:

1. Segregation
2. Coarse or fine aggregate pockets
3. Hardened lumps

Longitudinal joints in the top layer must match specified lane edges. Alternate longitudinal
joint offsets in lower layers at least 0.15 m from each side of the specified lane edges. You may
request in writing other longitudinal joint placement patterns.

Until the adjoining through lane's top layer has been paved, do not pave the top layer of:

Shoulders

Tapers

Transitions

Road connections
Driveways

Curve widenings
Chain control lanes
Turnouts

Turn pockets

WAL=

If the number of lanes change, pave each through lane's top layer before paving a tapering
lane's top layer. Simultaneous to paving a through lane's top layer, you may pave an adjoining
area's top layer including shoulders. Do not operate spreading equipment on any area's top layer
until completing final compaction.

If HMA (leveling) is specified, fill and level irregularities and ruts with HMA before
spreading HMA over base, existing surfaces, or bridge decks. You may use mechanical
equipment other than a paver for these areas. The equipment must produce a uniform
smoothness and texture. HMA used to change an existing surface's cross slope or profile is not
HMA (leveling). ,

If placing HMA against the edge of existing pavement, sawcut or grind the pavement straight
and vertical along the joint and remove extraneous material without damaging the surface
remaining in place. If placing HMA against the edge of a longitudinal or transverse construction
joint and the joint is damaged or not placed to a neat line, sawcut or grind the pavement straight
and vertical along the joint and remove extraneous material without damaging the surface
remaining in place. Repair or remove and replace damaged pavement at your expense.

Rolling must leave the completed surface compacted and smooth without tearing, cracking,
or shoving. Complete finish rolling activities before the pavement surface temperature is:

1. Below 65 °C for HMA with unmodified binder

2. Below 60 °C for HMA with modified binder
3. Below 93 °C for RHMA-G

If a vibratory roller is used as a finish roller, turn the vibrator off.
Do not use a pneumatic tired roller to compact RHMA-G.
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For Standard and QC/QA, if a 19-millimeter aggregate grading is specified, you may use a
12.5-millimeter aggregate grading if the specified paved thickness is from between 38 mm and
60 mm thick.

Spread and compact HMA under Section 39-3.03, "Spreading and Compacting Equipment,"
and Section 39-3.04, "Transporting, Spreading, and Compacting," for any of the following:

1. Specified paved thickness is less than 45 mm.

2. ‘Specified paved thickness is less than 60 mm and a 19-millimeter aggregate grading is
specified and used.

3. You spread and compact at:

3.1. Asphalt concrete surfacing replacement areas

3.2. Leveling courses

3.3. Areas the Engineer determines conventional compaction and compaction
measurement methods are impeded

Do not allow traffic on new HMA pavement until its mid-depth temperature is below 71 °C.

If you request in writing and the Engineer authorizes, you may cool HMA Type A and Type
B with water when rolling activities are complete. Apply water under Section 17, "Watering."

Spread sand at a rate between 0.5 kg and 1 kg per square meter on new RHMA-G, RHMA-O,
and RHMA-O-HB pavement when finish rolling is complete. Sand must be free of clay or
organic matter. Sand must comply with Section 90-3.03, "Fine Aggregate Grading." Keep
traffic off the pavement until spreading sand is complete.

39-1.12 SMOOTHNESS
39-1.12A General
Determine HMA smoothness with a profilograph and a straightedge.
Smoothness specifications do not apply to OGFC placed on existing pavement not

constructed under the same project.
If portland cement concrete is placed on HMA:

1. Cold plane the HMA finished surface to within specified tolerances if it is higher than the
grade specified by the Engineer.

2. Remove and replace HMA if the finished surface is lower than 15 mm below the grade
specified by the Engineer.

39-1.12B Straightedge

The HMA pavement top layer must not vary from the lower edge of a 3.66-meter long
straightedge: '

1. More than 3 mm when the straight edge is laid parallel with the centerline

2. More than 6 mm when the straightedge is laid perpendicular to the centerline and extends
from edge to edge of a traffic lane

3. More than 6 mm when the straightedge is laid within 7.3 m of a pavement conform
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39-1.12C Profilograph

Under California Test 526, determine the zero (null) blanking band Profile Index (Ply) and
must-grinds on the top layer of HMA Type A, Type B, and RHMA-G pavement. Take 2 profiles
within each traffic lane, 1 m from and parallel with the edge of each lane.

A must-grind is a deviation of 7.5 mm or more in a length of 7.5 m. You must correct must-
grinds.

For OGFC, only determine must-grinds when placed over HMA constructed under the same
project. The top layer of the underlying HMA must comply with the smoothness specifications
before placing OGFC.

Profile pavement in the Engineer's presence. Choose the time of profiling.

On tangents and horizontal curves with a centerline radius of curvature 600 m or more, the
PIp must be at most 75 mm per 160-meter section.

On horizontal curves with a centerline radius of curvature between 300 m and 600 m
including pavement within the superelevation transitions, the Ply must be at most 150 mm per
160-meter section.

Before the Engineer accepts HMA pavement for smoothness, submit written final
profilograms.

Submit 1 electronic copy of profile information in Microsoft Excel and 1 electronic copy of
longitudinal pavement profiles in ".erd" format or other ProVAL compatible format to the
Engineer and to:

Smoothness@dot.ca.gov

The following HMA pavement areas do not require a PI;, You must measure these areas
with a 3.6-meter straightedge and determine must-grinds with a profilograph:

1. New HMA with a total thickness less than or equal to 75 mm
2. HMA sections of city or county streets and roads, turn lanes and collector lanes that are
less than 460 m in length

The following HMA pavement areas do not require a PI; You must measure these areas
with a 3.6-meter straightedge:

1. Horizontal curves with a centerline radius of curvature less than 300 m including
pavement within the superelevation transitions of those curves
2. Within 3.66 m of a transverse joint separating the pavement from:

2.1. Existing pavement nof constructed under the same project
2.2. A bridge deck or approach slab

3. Exit ramp termini, truck weigh stations, and weigh-in-motion areas

4. If steep grades and superelevation rates greater than 6 percent are present on:
4.1. Ramps
4.2. Connectors

5. Turn lanes _

6. Areas within 5 m of manholes or drainage transitions

7. Acceleration and deceleration lanes for at-grade intersections
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8. Shoulders and miscellaneous areas
9. HMA pavement within 1 m from and parallel to the construction joints formed between
curbs, gutters, or existing pavement

39-1.12D Smoothness Correction

If the top layer of HMA Type A, Type B, or RHMA-G pavement does not comply with the
smoothness specifications, grind the pavement to within tolerances, remove and replace it, or
place a layer of HMA. The Engineer must authorize your choice of correction before the work
begins.

Remove and replace the areas of OGFC not in compliance with the must-grind and
straightedge specifications, except you may grind OGFC for correcting smoothness:

1. At a transverse joint separating the pavement from pavement not constructed under the
same project

2. Within 3.66 m of a transverse joint separating the pavement from a bridge deck or
approach slab

Corrected HMA pavement areas must be uniform rectangles with edges:

1. Parallel to the nearest HMA pavement edge or lane line
2. Perpendicular to the pavement centerline

Measure the corrected HMA pavement surface with a profilograph and a 3.66-meter
straightedge and correct the pavement to within specified tolerances. If a must-grind area or
straightedged pavement cannot be corrected to within specified tolerances, remove and replace
the pavement. '

On ground areas not overlaid with OGFC, apply fog seal coat under Section 37-1, "Seal
Coats."

39-1.13 MISCELLANEOUS AREAS AND DIKES
Miscellaneous areas are outside the traveled way and include:

Median areas not including inside shoulders
Island areas

Sidewalks

Gutters

Gutter flares

Ditches

Overside drains

Aprons at the ends of drainage structures

PN RAE LN =

Spread miscellaneous areas in 1 layer and compact to the specified lines and grades.
For miscellaneous areas and dikes: ”

1. Do not submit a JMF.

2. Choose the 9.5-millimeter or 12.5-millimeter HMA Type A and Type B aggregate
gradations.
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3. Minimum asphalt binder content must be 6.8 percent for 9.5-millimeter aggregate and 6.0
percent for 12.5-millimeter aggregate. If you request in writing and the Engineer
authorizes, you may reduce the minimum asphalt binder content.

4. Choose asphalt binder Grade PG 70-10 or the same grade specified for HMA.

39-2 STANDARD
39-2.01 DESCRIPTION

If HMA is specified as Standard, construct it under Section 39-1, "General," this Section 39-
2, "Standard," and Section 39-5, "Measurement and Payment."

39-2.02 CONTRACTOR QUALITY CONTROL
39-2.02A Quality Control Plan

Establish, implement, and maintain a Quality Control Plan (QCP) for HMA. The QCP must
describe the organization and procedures you will use to:

1. Control the quality characteristics
2. Determine when corrective actions are needed (action limits)
3. Implement corrective actions

When you submit the proposed JMF, submit the written QCP. You and the Engineer must
discuss the QCP during the prepaving conference.
The QCP must address the elements affecting HMA quality including:

1. Aggregate

2. Asphalt binder
3. Additives

4. Production

5. Paving

The Engineer reviews each QCP within 5 business days from the submittal. Hold HMA
production until the Engineer accepts the QCP in writing. The Engineer's QCP acceptance does
not mean your compliance with the QCP will result in acceptable HMA. Section 39-1.05,
"Engineer's Acceptance," specifies HMA acceptance.

39-2.02B Quality Control Testing

Perform sampling and testing at the specified frequency for the following quality
characteristics:

08-455901 [100%] 130



Minimum Quality Control — Standard

Quality Test Minimum HMA Type
Characteristic Method Sampling
and A B RHMA-G OGFC
Testing
Frequency
Aggregate gradation® | CT 202 IMF + IMF + IMF + TMF £
1 per 750d Tolerance” Tolerance Tolerance ° Tolerance”
Sand equivalent CT217 tonnaclelsyan 47 42 47 -
(min.) - remaining
Asphalt binder CT 379 or JMF £045 | JMF+0.45 JMF £ 0.50 JMF + 0.50
part
content (%) 382
HMA moisture CT 226 or | 1 per 2500 1.0 1.0 1.0 1.0
content (%, max.) CT 370 | tonnes but
not less
than 1 per
paving
day
Percent of maximum | Quality 2 per 91-97 91-97 91-97 --
theoretical density control business
(%) %° plan day (min.)
Stabilometer value CT 366 One per
(min.) &f 4000
4.75-mm and 9.5- tonnes or 30 30 - -
mm gradings 2per5
12.5-mm and 19- business 37 35 23 --
mm gradings days,
Air voids content CT 367 which- 442 4+2 Specification =
(%) ** ever is 2
more
Aggregate moisture | CT 226 or
content at CT 370
continuous mixing 2 per da
plants and RAP per cay
moisture content at during - h N -
. .. production
continuous mixing
plants and batch
mixing plants®
Percent of crushed CT 205
particles coarse
aggregate (%, min.)
One fractured 90 25 -- 90
face
Two  fractured 75 -- 90 75
As
faces
Fine aggregate (%, necessary
. and
mln)(Passing 4.75- designat-
mm sieve and ed in the
] QCP. At
retained on
2.36-mm sieve.) least once
One fractured per project 70 20 70 90
face
Los Angeles Rattler CT 211
(%, max.)
Loss at 100 rev. 12 -- 12 12
Loss at 500 rev. 45 50 40 40
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Flat and elongated ASTM D Report only Report only Report only Report only
particles (%, max. 4791
by mass @ 5:1)
Fine aggregate AASHTO
angularity (%, min.) T 304, 45 45 45 -
Method A
Voids filled with LP-3
asphalt (%)’
4.75-mm grading 76.0 —80.0 76.0 — 80.0 Report only _
9.5-mm grading 73.0-76.0 73.0-76.0
12.5-mm grading 65.0—-75.0 65.0—-75.0
19-mm grading 65.0-75.0 65.0-75.0
Voids in mineral Lp-2
aggregate (% min.)’
4.75-mm grading 17.0 17.0 -- _
9.5-mm grading 15.0 15.0 - )
12.5-mm grading 14.0 14.0 18.0-23.0°
19-mm grading 13.0 13.0 18.0 —23.0°
Dust proportion’ LP-4
4.75-mm and 9.5-
mm gradings 09-2.0 09-2.0 Report only -
12.5-mm and 19+
mm gradings 0.6-13 0.6-13
Smoothness Section 3.66-m 3.66-m 3.66-m 3.66-m
39-1.12 straightedge, | straightedge, | straightedge, | straightedge
- must-grind, must-grind, must-grind, and must-
Asphalt rubber Section Section
binder viscosity @ 39-1.02D | 39-1.04C -- -- 1500 —4000 | 1500 —4000
177 °C, centipoises ) ’
Asphalt modifier Section Section Section 39- Section 39-
39-1.02D | 39-1.04C B B 1.02D 1.02D
Crumb rubber Section Section -- - Section 39- Section 39-
modifier 39-1.02D | 39-1.04C 1.02D 1.02D
Notes:

* Determine combined aggregate gradation containing RAP under Laboratory Procedure LP-9.
® The tolerances must comply with the allowable tolerances in Section 39-1.02E, "Aggregate."
¢ Report the average of 3 tests from a single split sample.
¢ Required for HMA Type A, Type B, and RHMA-G if the specified paved thickness is at least 45 mm.

¢ Determine maximum theoretical density (California Test 309) at the frequency specified for Test Maximum
Density under California Test 375, Part 5.D.

fModify California Test 304, Part 2.B.2.c: "After compaction in the mechanical compactor, cool to 60 °C £ 3 °C
by allowing the briquettes to cool at room temperature for 0.5 hour, then place the briquettes in the oven at 69 °C
for a minimum of 2 hours and not more than 3 hours."

& Determine the bulk specific gravity of each lab-compacted briquette under California Test 308, Method A, and
theoretical maximum specific gravity under California Test 309.

%‘ For adjusting the plant controller at the HMA plant.

'Report only if the adjustment for asphalt binder content target value is less than or equal to = 0.3 percent from
OBC.

1Voids in mineral aggregate for RHMA-G must be within this range.

For any single quality characteristic except smoothness, if 2 consecutive quality control test
results do not comply with the action limits or specifications:

1. Stop production.
2. Notify the Engineer in writing.
3. Take corrective action.
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4. Demonstrate compliance with the specifications before resuming production and
placement on the State highway.

39-2.03 ENGINEER'S ACCEPTANCE
39-2.03A Testing
The Engineer samples for acceptance testing and tests for:
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HMA Acceptance - Standard

Quality Characteristic Test HMA Type
Method A B RHMA-G OGFC
Aggregate gradation® CT 202 IMF + IMF + JMF + JMF +
Sieve 19- 1125-| 9.5- Tolerance ° Tolerance © Tolerance ° Tolerance ©
mm min mm
12.5-mm | X°
9.5-mm X
2.36-mm | X X X
0.075-mm| X X X
Sand equivalent (min.)° CT 217 47 42 47 -
Asphalt binder content (%) CT3790r | IMF £045 IMF £ 045 IMF £ 0.5 JMF + 0.50
382
HMA moisture content (%, CT 226 or 1.0 1.0 1.0 1.0
max.) CT 370
Percent of maximum CT 375 91-97 91-97 91-97 -
theoretical density (%) ¢
Stabilometer value (min.) *& CT 366
4.75-mm and 9.5-mm 30 30 -- --
gradings 37 35 23 --
12.5-mm and 19-mm
gradings
Air voids content (%) " CT 367 4+£2 412 Specification + --
2
Percent of crushed particles CT 205
Coarse aggregate (%, min.)
One fractured face 90 25 - 90
Two fractured faces 75 - 90 75
Fine aggregate (%, min)
(Passing 4.75-mm sieve and
retained on 2.36-mm sieve.)
One fractured face 70 20 70 90
Percent of crushed particles CT 205
Coarse aggregate (%, min.)
One fractured face 90 25 - 90
Two fractured faces 75 -~ 90 75
Los Angeles Rattler (%, max.)| CT 211
Loss at 100 rev. 12 -- 12 12
Loss at 500 rev. 45 50 40 40
Fine aggregate angularity (%, | AASHTO
min.) . T 304, 45 45 45 -
Method A
Flat and elongated particles ASTMD | Reportonly Report only Report only Report only
(%, max. by mass @ 5:1) 4791
Voids filled with asphalt (%)’ LP-3
4.75-mm grading : 76.0 —80.0 76.0—80.0 Report only
9.5-mm grading 73.0-76.0 73.0-76.0 --
12.5-mm grading 65.0-175.0 65.0-75.0
19-mm grading 65.0-75.0 65.0-75.0
Voids in mineral aggregate LP-2
(% min.)'
4.75-mm grading 17.0 17.0 - _
9.5-mm grading 15.0 15.0 - )
12.5-mm grading 14.0 14.0 18.0 —23.0/
19-mm grading 13.0 13.0 18.0 —23.0°
Dust proportion’ Lp-4
4.75-mm and 9.5-mm -
gradings 09-2.0 09-2.0 Report only
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12.5-mm and 19-mm
gradings 0.6—13 0.6-13
Smoothness Section 3.66-m 3.66-m 3.66-m 3.66-m
39-1.12 straightedge, straightedge, straightedge, straightedge
| must-grind, | must-grind, and | must-grind, and | and must-grind
and P, Pl, Pl,
Asphalt binder Various Section 92 Section 92 Section 92 Section 92
Asphalt rubber binder Various - -- Section 92- Section 92-
1.02(C) and 1.02(C) and
Section 39- Section 39-
1.02D 1.02D
Asphalt modifier Various -- -- Section 39- Section 39-
‘ 1.02D 1.02D
Crumb rubber modifier Various -- - Section 39- Section 39-
1.02D 1.02D

* The Engineer determines combined aggregate gradations containing RAP under Laboratory Procedure LP-9.

P X" denotes the sieves the Engineer considers for the specified aggregate gradation.

¢ The tolerances must comply with the allowable tolerances in Section 39-1.02E, "Aggregate."

¢ The Engineer reports the average of 3 tests from a single split sample.

¢ The Engineer determines percent of maximum theoretical density if the specified paved thickness is at least 45-mm

under California Test 375 except the Engineer uses:
1. California Test 308, Method A, to determine in-place density of each density core instead of using the
nuclear gauge in Part 4, "Determining In-Place Density By The Nuclear Density Device."
2. California Test 309 to determine maximum theoretical density instead of calculating test maximum density
in Part 5, "Determining Test Maximum Density."

f The Engineer determines maximum theoretical density (California Test 309) at the frequency specified for Test
Maximum Density under California Test 375, Part 5.D.

£ Modify California Test 304, Part 2.B.2.c: "After compaction in the mechanical compactor, cool to 60 °C £ 3 °C
by allowing the briquettes to cool at room temperature for 0.5 hour, then place the briquettes in the oven at 69 °C for
a minimum of 2 hours and not more than 3 hours."

® The Engineer determines the bulk specific gravity of each lab-compacted briquette under California Test 308,
Method A, and theoretical maximum specific gravity under California Test 309. '

'Report only if the adjustment for asphalt binder content target value is less than or equal to + 0.3 percent from
OBC.

IVoids in mineral aggregate for RHMA-G must be within this range.

No single test result may represent more than the smaller of 750 tonnes or 1 day's production.
For any single quality characteristic except smoothness, if 2 consecutive acceptance test
results do not comply with the specifications:

1. Stop production.

. Take corrective action.

3. In the Engineer's presence, take samples and split each sample into 4 parts. Test 1 part
for compliance with the specifications and submit 3 parts to the Engineer. The Engineer
tests 1 part for compliance with the specifications and reserves and stores 2 parts.

4. Demonstrate compliance with the specifications before resuming production and
placement on the State highway.

The Engineer tests the density core you take from each 250 tonnes of HMA production. The
Engineer determines the percent of maximum theoretical density for each density core by
determining the density core's density and dividing by the maximum theoretical density.

If the specified total paved thickness is at least 45 mm and any layer is less than 45 mm, the
Engineer determines the percent of maximum theoretical density from density cores taken from
the final layer measured the full depth of the total paved HMA thickness.
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For percent of maximum theoretical density, the Engineer determines a deduction for each
test result outside the specifications in compliance with:

Reduced Payment Factors for Percent of Maximum Theoretical Density

HMA Type A and B Reduced Payment HMA Type A and B Reduced Payment
and RHMA-G Factor and RHMA-G Factor
Percent of Maximum Percent of Maximum
Theoretical Density Theoretical Density
91.0 0.0000 97.0 0.0000
50.9 0.0125 97.1 0.0125
90.8 0.0250 97.2 0.0250
90.7 0.0375 97.3 0.0375
90.6 0.0500 97.4 0.0500
90.5 0.0625 97.5 0.0625
90.4 0.0750 97.6 0.0750
90.3 0.0875 97.7 0.0875
90.2 0.1000 97.8 0.1000
90.1 0.1125 97.9 0.1125
90.0 0.1250 98.0 0.1250
89.9 0.1375 98.1 0.1375
89.8 0.1500 98.2 0.1500
89.7 0.1625 98.3 0.1625
89.6 0.1750 98.4 0.1750
89.5 0.1875 98.5 0.1875
89.4 0.2000 98.6 0.2000
89.3 0.2125 98.7 0.2125
89.2 0.2250 98.8 0.2250
89.1 0.2375 98.9 0.2375
89.0 0.2500 99.0 0.2500
<89.0 Remove and Replace >99.0 Remove and Replace

39-3.01 DESCRIPTION

If HMA is specified as Method, construct it under Section 39-1, "General," this Section 39-3,
"Method," and Section 39-5, "Measurement and Payment."
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39-2.04 TRANSPORTING, SPREADING, AND COMPACTING
Determine the number of rollers needed to obtain the specified density and surface finish.

39-3 METHOD

39-3.02 ENGINEER'S ACCEPTANCE
39-3.02A Testing
The Engineer samples for acceptance testing and tests for:
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HMA Acceptance - Method

Quality Characteristic Test HMA Type
Method A B RHMA-G OGFC
Aggregate gradation® CT 202 IMF + JMF + IMF + JMF +
Tolerance” Tolerance” Tolerance” Tolerance”
Sand equivalent (min.) ° CT 217 47 42 47 --
Asphalt binder content (%) | CT 379 or JMF +0.45 IMF + 045 JMF £ 0.5 IMF + 0.50
382
HMA moisture content (%, | CT 226 or 1.0 1.0 1.0 1.0
max.) CT 370
dStabilometer value (min.) > | CT 366
4.75-mm and 9.5-mm 30 30 -- --
gradings
12.5-mm and 19-mm 37 35 23 -
gradings
Percent of crushed CT 205
particles
Coarse aggregate (% min.)
One fractured face 90 25 - 90
Two fractured faces 75 - 90 - 75
Fine aggregate (% min)
(Passing 4.75-mm
sieve and retained on
2.36-mm sieve.)
One fractured face 70 20 70 90
Los Angeles Rattler (% CT 211
max.)
Loss at 100 rev. 12 - 12 12
Loss at 500 rev. 45 50 40 40
Alr voids content (%) ®°© CT 367 4+2 412 Specification £ -
2
Fine aggregate angularity AASHTO
(% min.) T 304, 45 45 45 -
Method A
Flat and elongated particles | ASTM D
(% max. by mass @ 5:1) 4791 Report only Report only Report only Report only
Voids filled with asphalt LP-3
(%) f Report only
4.75-mm grading 76.0 — 80.0 76.0 - 80.0
9.5-mm grading 73.0-76.0 73.0—76.0 -
12.5-mm grading 65.0-75.0 65.0-75.0
19-mm grading 65.0-75.0 65.0-75.0
Voids in mineral aggregate LP-2
(% min.)*
4.75-mm grading 17.0 17.0 -
9.5-mm grading 15.0 15.0 - -
12.5-mm grading 14.0 14.0 18.0-23.0¢
19-mm grading 13.0 13.0 18.0-23.0¢
Dust proportion” LpP-4
475-mm and 9.5-mm 0.9-2.0 09-20 Report only
gradings 06-13 06-13 --
12.5-mm and 19-mm
gradings
Smoothness Section 3.66-m 3.66-m 3.66-m 3.66-m
39-1.12 straightedge straightedge straightedge straightedge
and must-grind | and must-grind | and must-grind | and must-grind
Asphalt binder Various Section 92 Section 92 Section 92 Section 92
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Asphalt rubber binder Various -- -- Section 92- Section 92-

1.02(C) and 1.02(C) and

Section 39- Section 39-
1.02D 1.02D

Asphalt modifier Various - - Section 39- Section 39-
1.02D 1.02D

Crumb rubber modifier Various - - Section 39- Section 39-
1.02D 1.02D

*The Engineer determines combined aggregate gradations containing RAP under Laboratory Procedure LP-9.

® The tolerances must comply with the allowable tolerances in Section 39-1.02E, "Aggregate."

¢ The Engineer reports the average of 3 tests from a single split sample.

4 Modify California Test 304, Part 2.B.2.c: "After compaction in the mechanical compactor, cool to 60 °C = 3 °C by
allowing the briquettes to cool at room temperature for 0.5 hour, then place the briquettes in the oven at 69 °C for a
minimum of 2 hours and not more than 3 hours."

° The Engineer determines the bulk specific gravity of each lab-compacted briquette under California Test 308,
Method A, and theoretical maximum specific gravity under California Test 309.

fReport only if the adjustment for asphalt binder content target value is less than or equal to + 0.3 percent from

OBC.

£ Voids in mineral aggregate for RHMA-G must be within this range.

No single test result may represent more than the smaller of 750 tonnes or 1 day's production.
For any single quality characteristic except smoothness, if 2 consecutive acceptance test
results do not comply with the specifications:

1.
2.
3.

Stop production.

Take corrective action.

In the Engineer's presence, take samples and split each sample into 4 parts. Test 1 part
for compliance with the specifications and submit 3 parts to the Engineer. The Engineer
tests 1 part for compliance with the specifications and reserves and stores 2 parts.
Demonstrate compliance with the specifications before resuming production and
placement on the State highway.

39-3.03 SPREADING AND COMPACTING EQUIPMENT
Each paver spreading HMA Type A and Type B must be followed by 3 rollers:

1.

One vibratory roller specifically designed to compact HMA. The roller must be capable
of at least 2500 vibrations per minute and must be equipped with amplitude and
frequency controls. The roller's gross static mass must be at least 6.8 tonnes.

One oscillating type pneumatic-tired roller at least 1.2 m wide. Pneumatic tires must be
of equal size, diameter, type, and ply. The tires must be inflated to 415 kilopascals
minimum and maintained so that the air pressure does not vary more than 35 kilopascals.
One steel-tired, 2-axle tandem roller. The roller's gross static mass must be at least 6.8
tonnes.

Each roller must have a separate operator. Rollers must be self-propelled and reversible.

Compact RHMA-G under the specifications for compacting HMA Type A and Type B
except do not use pneumatic-tired rollers.

Compact OGFC with steel-tired, 2-axle tandem rollers. If placing over 275 tonnes of OGFC
per hour, use at least 3 rollers for each paver. If placing less than 275 tonnes of OGFC per hour,
use at least 2 rollers for each paver. Each roller must weigh between 2250 kilograms to 3075
kilograms per linear meter of drum width. Turn the vibrator off.

08-455901 [100%)] 138




39-3.04 TRANSPORTING, SPREADING, AND COMPACTING

Pave HMA in maximum 75-millimeter thick compacted layers.
If the surface to be paved is both in sunlight and shade, pavement surface temperatures are

taken in the shade.

Spread HMA Type A and Type B only if atmospheric and surface temperatures are:

Minimum Atmospheric and Surface Temperatures

Compacted Layer
Thickness, mm Unmodified Asphalt Modified Asphalt Unmodified Asphalt Modified Asphalt
Binder Binder® Binder Binder*
<45 12.8 10 15.6 12.8
45-175 7.2 7.2 10 10
Note:

* Except asphalt rubber binder.
If the asphalt binder for HMA Type A and Type B is:
1. Unmodified asphalt binder, complete:

1.1. First coverage of breakdown compaction before the surface temperature drops
below 120 °C

1.2. Breakdown and intermediate compaction before the surface temperature drops
below 95 °C

1.3. Finish compaction before the surface temperature drops below 65 °C

2. Modified asphalt binder, complete:

2.1. First coverage of breakdown compaction before the surface temperature drops
below 115 °C

2.2. Breakdown and intermediate compaction before the surface temperature drops
below 85 °C

2.3. Finish compaction before the surface temperature drops below 60 °C

For RHMA-G:

1. Only spread and compact if the atmospheric temperature is at least 12.8 °C and the
surface temperature is at least 15.6 °C.

2. Complete the first coverage of breakdown compaction before the surface temperature
drops below 140 °C.

3. Complete breakdown and intermediate compaction before the surface temperature drops
below 120 °C. ’

4. Complete finish compaction before the surface temperature drops below 95 °C.

5. If the atmospheric temperature is below 21 °C, cover loads in trucks with tarpaulins. The
tarpaulins must completely cover the exposed load until you transfer the mixture to the
paver's hopper or to the pavement surface.

For OGFC with unmodified asphalt binder:

1. Only spread and compact if the atmospheric temperature is at least 12.8 °C and the
surface temperature is at least 15.6 °C.
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2. Complete first coverage using 2 rollers before the surface temperature drops below 115

°C.

Complete all compaction before the surface temperature drops below 95 °C.

4. If the atmospheric temperature is below 21 °C, cover loads in trucks with tarpaulins. The
tarpaulins must completely cover the exposed load until you transfer the mixture to the
paver's hopper or to the pavement surface.

had

For OGFC with modified asphalt binder except asphalt rubber binder:

1. Only spread and compact if the atmospheric temperature is at least 10 °C and the surface
temperature is at least 10 °C.

2. Complete first coverage using 2 rollers before the surface temperature drops below 115

°C.

Complete all compaction before the surface temperature drops below 85 °C.

4. If the atmospheric temperature is below 21 °C, cover loads in trucks with tarpaulins. The
tarpaulins must completely cover the exposed load until you transfer the mixture to the
paver's hopper or to the pavement surface.

b

For RHMA-O and RHMA-O-HB:

1. Only spread and compact if the atmospheric temperature is at least 12.8 °C and surface
temperature is at least 15.6 °C.

2 Complete the 1st coverage using 2 rollers before the surface temperature drops below 140
°C.

3. Complete compaction before the surface temperature drops below 120 °C.

4. If the atmospheric temperature is below 21 °C, cover loads in trucks with tarpaulins. The
tarpaulins must completely cover the exposed load until the mixture is transferred to the
paver's hopper or to the pavement surface.

For RHMA-G and OGFC, tarpaulins are not required if the time from discharge to truck until
transfer to the paver's hopper or the pavement surface is less than 30 minutes.

HMA compaction coverage is the number of passes needed to cover the paving width. A
pass is 1 roller's movement parallel to the paving in either direction. Overlapping passes are part
of the coverage being made and are not a subsequent coverage. Do not start a coverage until
completing the prior coverage.

Start rolling at the lower edge and progress toward the highest part.

Perform breakdown compaction of each layer of HMA Type A, Type B, and RHMA-G with
3 coverages using a vibratory roller. The speed of the vibratory roller in kilometers per hour
must not exceed the vibrations per minute divided by 1600. If the HMA layer thickness is less
than 25 mm, turn the vibrator off. The Engineer may order fewer coverages if the HMA layer
thickness is less than 45 mm.

Perform intermediate compaction of each layer of HMA Type A and Type B with 3
coverages using a pneumatic-tired roller at a speed not to exceed 8 kilometers per hour.

Perform finish compaction of HMA Type A, Type B, and RHMA-G with 1 coverage using a
steel-tired roller.

Compact OGFC with 2 coverages using steel-tired rollers.
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39-4 QUALITY CONTROL / QUALITY ASSURANCE
39-4.01 DESCRIPTION

If HMA is specified as Quality Control / Quality Assurance, construct it under Section 39-1,
"General," this Section 39-4, "Quality Control / Quality Assurance," and Section 39-5,
"Measurement and Payment."

39-4.02 GENERAL
The QC / QA construction process consists of:

1. Establishing, maintaining, and changing if needed a quality control system providing
assurance the HMA complies with the specifications

2. Sampling and testing at specified intervals, or sublots, to demonstrate compliance and to
control process

3. The Engineer sampling and testing at specified intervals to verify testing process and
HMA quality

4. The Engineer using test results, statistical evaluation of verified quality control tests, and
inspection to accept HMA for payment

A lot is a quantity of HMA. The Engineer designates a new lot when:

1. 20 sublots are complete
2. The JMF changes
3. Production stops for more than 30 days

Each lot consists of no more than 20 sublots. A sublot is 750 tonnes except HMA paved at
day's end greater than 250 tonnes is a sublot. If HMA paved at day's end is less than 250 tonnes,
you may either make this quantity a sublot or include it in the previous sublot's test results for
statistical evaluation.

39-4.03 CONTRACTOR QUALITY CONTROL

39-4.03A General

Use a composite quality factor, QF, and individual quality factors, QFqci, to control your
process and evaluate your quality control program. For quality characteristics without quality

factors, use your quality control plan's action limits to control process.
Control HMA quality including:

1. Materials

2. Proportioning

3. Spreading and compacting
4. Finished roadway surface

Develop, implement, and maintain a quality control program that includes:
1. Inspection

2. Sampling
3. Testing
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39-4.03B Quality Control Plan

With the JMF submittal, submit a written Quality Control Plan (QCP). The QCP must
comply with the Department's Quality Control Manual for Hot Mix Asphalt Production and
Placement. Discuss the QCP with the Engineer during the prepaving conference.

The Engineer reviews each QCP within 5 business days from the submittal. Hold HMA
production until the Engineer accepts the QCP in writing. The Engineer's QCP acceptance does
not mean your compliance with the QCP will result in acceptable HMA. Section 39-1.05,
"Engineer's Acceptance,” specifies HMA acceptance. ‘

The QCP must include the name and qualifications of a Quality Control Manager. The
Quality Control Manager administers the QCP and during paving must be at the job site within 3
hours of receiving notice. The Quality Control Manager must not be any of the following on the
project:

1. Foreman

2. Production or paving crewmember
3. Inspector

4. Tester

The QCP must include action limits and details of corrective action you will take if a test
result for any quality characteristic falls outside an action limit.

As work progresses, you must submit a written QCP supplement to change quality control
procedures, personnel, tester qualification status, or laboratory accreditation status.

39-4.03C Quality Control Inspection, Sampling, And Testing

Sample, test, inspect, and manage HMA quality control.

Provide a roadway inspector while HMA paving activities are in progress. Provide a plant
inspector during HMA production.

Inspectors must comply with the Department's Quality Control Manual for Hot Mix Asphalt
Production and Placement.

Provide a testing laboratory and personnel for quality control testing. Provide the Engineer
unrestricted access to the quality control activities. Before providing services for the project, the
Engineer reviews, accredits, and qualifies the testing laboratory and personnel under the
Department's Independent Assurance Program.

The minimum random sampling and testing for quality control is:
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Minimum Quality Control - QC/ QA

Quality Test Min- HMA Type Location Max.
Characteristic Method imum of Report-
Sampl- Sampling | ing Time
ing and Allow-
Testing ance
Frequen A B RHMA-G
_Cy
Aggregate IMF =+ IMF + JMF =
gradation * CT 202 Tolerance® | Tolerance® | Tolerance® CT 125
Loose
Mix
Asphalt binder CT379%0r | 1per ~ Behind
content (%) 382 750 IMF £0.45 | IMF +0.45 IME £0.5 Paver 24 hours
tonnes See CT
125
Percent of maximum
theoretical density QC Plan 92-96 92-96 91-96 QC Plan
(%) **
Aggregate moisture
content at continuous
mixing plants and 2 per Stock-
RAP moisture . CT 226 or da.y piles or
content at continuous | -~ 37 during -- - -- cold feed --
mixing plants and produc- belts
batch mixing plants © tion
Sand equivalent 1 per
(min.) f CT 217 750 47 42 47 CT 125 | 24 hours
tonnes
1 per
2500
tonnes
HMA moisture CT 226 or but
not less 1.0 1.0 1.0 24 hours
content (%,max.) CT 370
than 1
per Loose
paving Mix
day Behind
Stabilometer 1 per Paver
Value (min.) " 4000 See CT
4.75—mm. and 9.5 CT 366 tonnes 30 30 - 125
mm gradings or 2 per
12.5-mm  and 5 bus- 37 35 23 43 h
. . ours
19-mm gradings iness
; days,
Air voids content which- Specifica-
(%)Eh CT 367 ever is 4£2 42 ’gon +2
more
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Percent of crushed
particles coarse
aggregate (% min.)

One fractured
face 90 25 -
Two fractured
faces 75 - 90
Fine aggregate (% CT 205 CT 125
min)
(Passing 4.75-
mm sieve and
retained on 2.36-
mm sieve.)
One fractured 70 20 70
face
Los Angeles Rattler
(% max.)
Loss at 100 rev. CT211 As 12 - 12 CT 125
Loss at 500 rev. Deces- 45 50 40
. AASHTO | Sy and
Fine aggregate T304, | designat 45 45 45 CT 125
angularity (% min.) ’ -ed in
Method A QCP
Flat and elongated ~ ) Report Report Report
particle (% max. by | ASTMD | Atleast | op only only cTis | o0
mass @ 5:1) 791 once per 8 hours
Voids filled with project.
asphalt (%)
4.75-mm grading LP-3 76.0 —80.0 { 76.0—80.0 | Report only LP-3
9.5-mm grading 73.0-76.0 | 73.0-76.0
12.5-mm grading 65.0-75.0 | 65.0-75.0
19-mm grading 65.0-75.0 | 65.0-75.0
Voids in mineral
aggregate (% min.)’
4.75-mm grading 17.0 17.0 --
9.5-mm grading LP-2 15.0 15.0 -] P2
12.5-mm grading 14.0 14.0 18.0 - 23.0
19-mm grading 13.0 13.0 18.0 -23.¢0
Dust proportion* ' ,
4.75-mm and 9.5- 0.9-2.0 09-20 Report only
mm gradings Lp-4 Lp-4
12.5-mm and 19- 06-1.3 06-1.3
mm gradings
Smoothness caone | 366m 3.66-m
. straight- straight-
Section ) edge, ) d . N
39-1.12 ) must- edge, must- | edge, mus
. grind, and grind, and
grind, and PI PI
P, 0 0
Qii%lel:?hvir:czbs?try @ | Section 15004000 | S°CUOP | 54 hours
177 °C, centipoises 39-1.02D 39-1.02D
Crumb rubber Section - - - Section 39- Section | 48 hours
modifier 39-1.02D 1.02D 39-1.02D
Notes:

* Determine combined aggregate gradation containing RAP under Laboratory Procedure LP-9.
® The tolerances must comply with the allowable tolerances in Section 39-1.02E, "Aggregate.”
° Required for HMA Type A, Type B, and RHMA-G if the specified paved thickness is at least 45 mm.
? Determine maximum theoretical density (California Test 309) at the frequency specified for test maximum
density under California Test 375, Part 5 D.
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° For adjusting the plant controller at the HMA plant.

T Report the average of 3 tests from a single split sample.

€ Modify California Test 304, Part 2.B.2.c: "After compaction in the mechanical compactor, cool to 60 °C +3 °C
by allowing the briquettes to cool at room temperature for 0.5 hour, then place the briquettes in the oven at 69 °C
for a minimum of 2 hours and not more than 3 hours."

" Determine the bulk specific gravity of each lab-compacted briquette under California Test 308, Method A, and
theoretical maximum specific gravity under California Test 309.

'Report only if the adjustment for asphalt binder content target value is less than or equal to = 0.3 percent from
OBC

1Voids in mineral aggregate for RHMA-G must be within this range.
Within the specified reporting time, submit written test results including:

1. Sampling location, quantity, and time
2. Testing results
3. Supporting data and calculations

If test results for any quality characteristic are beyond the action limits in the QCP, take
corrective actions. Document the corrective actions taken in the inspection records under
Section 39-4.03E, "Records of Inspection and Testing."

Stop production, notify the Engineer in writing, take corrective action, and demonstrate
compliance with the specifications before resuming production and placement on the State
highway if:

1. A lot's composite quality factor, Qrc, or an individual quality factor, QFqcj for1=3, 4, or
5, is below 0.90 determined under Section 39-4.03F, "Statistical Evaluation”

2. An individual quality factor, QFqc; for i =1 or 2, is below 0.75

3. Quality characteristics for which a quality factor, QFqc, is not determined has 2
consecutive acceptance or quality control tests not in compliance with the specifications

39-4.03D Charts And Records

Record sampling and testing results for quality control on forms provided in the "Quality
Control Manual for Hot Mix Asphalt," or on forms you submit with the QCP. The QCP must
also include form posting locations and submittal times.

Submit quality control test results using the Department's statistical evaluation program,
HMAPay, available at

www.dot.ca.gov/hg/construc/hma/index.htm

39-4.03E Records Of Inspection And Testing
During HMA production, submit in writing a daily:

1. HMA Construction Daily Record of Inspection. Also make this record available at the
HMA plant and job site each day.
2. HMA Inspection and Testing Summary. Include in the summary:

2.1. Test forms with the testers' signatures and Quality Control Manager's initials.

2.2. Inspection forms with the inspectors' signatures and Quality Control Manager's
initials.

2.3. A list and explanation of deviations from the specifications or regular practices.
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2.4. A signed statement by the Quality Control Manager that says:

"It is hereby certified that the information contained in this record is accurate, and
that information, tests, or calculations documented herein comply with the
specifications of the contract and the standards set forth in the testing procedures.
Exceptions to this certification are documented as part of this record."

Retain for inspection the records generated as part of quality control including inspection,
sampling, and testing for at least 3 years after final acceptance.

39-4.03F Statistical Evaluation
General

Determine a lot's composite quality factor, QFc¢, and the individual quality factors, QFqci.
Perform statistical evaluation calculations to determine these quality factors based on quality
control test results for:

1. Aggregate gradation
2. Asphalt binder content
3. Percent of maximum theoretical density

The Engineer grants a waiver and you must use 1.0 as the individual quality factor for
percent of maximum theoretical density, QFqcs, for HMA paved in:

1. Areas where the specified paved thickness is less than 45 mm

2. Areas where the specified paved thickness is less than 60 mm and a 19-millimeter
grading is specified and used

3. Dig outs

4. Leveling courses

5. Areas where, in the opinion of the Engineer, compaction or compaction measurement by
conventional methods is impeded

Statistical Evaluation Calculations

Use the Variability-Unknown / Standard Deviation Method to determine the percentage of a
lot not in compliance with the specifications. The number of significant figures used in the
calculations must comply with AASHTO R-11, Absolute Method.

Determine the percentage of work not in compliance with the specification limits for each
quality characteristic as follows:

1. Calculate the arithmetic mean (X ) of the test values

_ 22X
X=5

where:
x = individual test values
n= number of test values

2. Calculate the standard deviation
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A / (Ex)-(2x)2
s=\/" n(n-l)X
where:

Y (x*)= sum of the squares of individual test values
(Cx)* = sum of the individual test values squared
n= number of test values

3. Calculate the upper quality index (Qu)

_USL- X
s
where:
USL = target value plus the production tolerance or upper specification limit
s= standard deviation
X =  arithmetic mean

4. Calculate the lower quality index (QL);

X - LSL
Q="
where:
LSL = target value minus production tolerance or lower specification limit
s = standard deviation
X = arithmetic mean

5. From the table, Upper Quality Index Qg or Lower Quality Index Qy, of this Section 39-
4.03F, "Statistical Evaluation", determine Py ;

where:
Py= the estimated percentage of work outside the USL.
Py =0, when USL is not specified.

6. From the table, Upper Quality Index Qu or Lower Quality Index Q;, of this Section 39-
4.03F, "Statistical Evaluation," determine Py;

where:
P; = the estimated percentage of work outside the LSL.
P; =0, when LSL is not specified.

7. Calculate the total estimated percentage of work outside the USL and LSL, percent
defective

Percent defective = Py + Py

Py and P; are determined from:
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Py Upper Quality Index Qy or Lower Quality Index Q,
or Sample Size (n)

P, 5 6 7 8 9 10-11 | 12-14] 15-17 | 18-22 | 23-29 [ 30-42 | 43-66 | >66
0 1.72 1 1.88 | 1.99 | 2.07 | 2.13 | 220 | 2.28 | 234 | 2.39 | 244 | 2.48 | 2.51 | 2.56
1 164 | 1.75 | 1.82 | 1.88 | 1.91 | 196 | 2.01 | 2.04 | 2.07 | 2.09 | 2.12 | 2.14 | 2.16
2 1.58 | 1.66 [ 1.72 | 1.75 | 1.78 | 181 | 1.84 | 1.87 | 1.89 [ 1.91 | 1.93 { 1.94 | 1.95
3 152 1159 | 163|166 | 168 | 171 | 1.73 | 1.75 | 1.76 | 1.78 | 1.79 | 1.80 { 1.81
4 147 | 152 | 1.56 | 1.58 | 160 | 1.62 | 1.64 | 1.65 | 1.66 | 1.67 | 1.68 | 1.69 | 1.70
5 142 | 147 | 149 | 1.51 | 1.52 | 1.54 | 1.55 | 1.56 | 1.57 | 1.58 | 1.59 | 1.59 | 1.60
6 138 | 141 | 143 | 145 | 1.46 | 1.47 | 148 | 149 | 1.50 | 1.50 | 1.51 | 1.51 | 1.52
7 133 | 136 | 138 | 139 | 140 | 1.41 | 141 | 142 | 143 | 143 } 144 | 144 | 144
8 129 | 131 | 133 | 133 | 134 | 135 | 135 | 136 | 1.36 | 1.37 | 1.37 | 1.37 | 1.38
9 125 | 127 | 128 | 128 | 129 | 129 | 1.30 | 1.30 | 1.30 | 1.31 | 1.31 | 1.31 | 1.31
10 121 | 123 | 123 | 124 | 124 | 124 | 1.25 | 125 | 1.25 |1 125 | 125 | 1.26 | 1.26
11 118 | 1.18 | 1.19 | 1.19 | 1.19 | 1.19 | .1.20 | 120 | 1.20 | 1.20 | 1.20 } 1.20 | 1.20
12 114 | 1.14 { 115 | 115 1.15 ) 1.15 | 1.15 ) 1.15 | 115 | 1.15 | 115 | LI5S | 1.15
13 1.10 | 1.10 { 1.10 | .10 | 1.10 | 1.10 | 1.11 | 1.11 | 1.11 | 1.11 | L.11 | 111 } 1.4
14 1.07 | 1.07 | 1.07 | 1.06 | 1.06 | 1.06 | 1.06 | 1.06 | 1.06 | 1.06 | 1.06 | 1.06 | 1.06
15 1.03 | 1.03 | 1.03 | 1.03 | 1.02 | 1.02 | 1.02 | 1.02 | 1.02 | 1.02| 1.02 | 1.02 | 1.02
16 1.00 | 099 { 099 | 099} 099 | 098 | 098 | 0.98 | 098 | 098 | 0.98 | 0.98 | 0.98
17 097 | 096 | 095 ]| 095 | 095 | 095 | 094 | 094 | 094 | 094 | 0.94 | 0.94 | 0.54
18 093 1092|092 ] 092|091 | 091 | 091|091 | 09 | 050 | 090 | 0.90 | 0.90
19 090 | 0.89 | 0.88 | 0.88 | 0.88 | 0.87 | 0.87 | 0.87 | 0.87 | 0.87 | 0.87 | 0.87 | 0.87

20 087 | 0.86 | 0.85 | 0.85 | 0.84 | 0.84 | 0.84 | 0.83 | 0.83 | 0.83 | 0.83 | 0.83 | 0.83

21 084 | 0.82 | 0.82 | 0.81 | 0.81 | 0.81 | 0.80 [ 0.80 | 0.80 | 0.80 | 0.80 | 0.80 | 0.79

22 081 079|079 | 078 (078 | 077|077 ] 077 | 076 | 0.76 | 0.76 | 0.76 | 0.76

23 077 1 076 [ 0.75 | 0.75 | 074 | 0.74 | 0.74 | 0.73 | 0.73 | 0.73 | 0.73 | 0.73 | 0.73

24 074 1 073 [ 072 4 0.72 | 071 | 0.71 | 0.70 | 0.70 | 0.70 | 0.70 | 0.70 | 0.70 | 0.70

25 071 | 0.70 | 0.69 | 069 | 0.68 | 0.68 | 0.67 | 0.67 | 0.67 | 0.67 | 0.67 | 0.67 | 0.66

26 068 | 067 | 0.67 | 0.65 ] 065 | 0.65| 064 | 064 | 064 | 0.64 | 0.64 | 0.64 | 0.63

27 065 | 0.64 | 063 | 062 | 062 | 0.62 | 0.61 | 0.61 | 0.61 | 0.61 | 0.61 | 0.61 | 0.60

28 062 | 061 | 060 | 0.59 | 0:59 | 0.59 | 0.58 | 0.58 | 0.58 | 0.58 | 0.58 | 0.58 | 0.57

29 0.59 | 058 | 0.57 ] 0.57 } 0.56 | 0.56 | 0.55 | 0.55 | 0.55 | 0.55 | 0.55 | 0.55 | 0.54

30 056 | 055 | 054 | 054 | 053 | 0.53 | 052 | 0.52 | 0.52 [ 0.52 | 0.52 | 0.52 | 0.52

31 053 | 052 | 0.51 | 0.51 | 0.50 | 0.50 | 0.50 | 0.49 | 0.49 | 0.49 | 0.49 | 0.49 | 049

32 050 | 049 | 0.48 | 048 | 0.48 | 0.47 | 047 | 047 | 046 | 046 | 0.46 | 0.46 | 0.46

33 047 | 048 | 045 | 045 | 045 | 044 | 044 | 044 | 044 | 043 | 043 | 043 | 0.43

34 0451 043 | 043 | 042 | 042 | 042 | 0.41 | 0.41 | 041 | 041 | 0.41 | 041 | 040

35 042 | 040 | 040 | 039 | 039 | 039 | 0.38 | 0.38 | 0.38 | 0383 | 0.38 | 0.38 | 0.38

36 039 | 038 | 037 | 037 | 036 | 036 | 036 | 0.36 | 036 | 0.36 | 036 | 0.36 | 0.36

37 036 | 035 | 034 | 034 | 034 | 033 | 033 | 033 | 033 | 033 | 033 | 033 | 0.32

38 033 | 032032 031 (031} 031030 030]| 030 030 | 030} 030 | 0.30

39 030 | 030 [ 0.29 | 028 | 0.28 | 0.28 | 0.28 | 0.28 | 0.28 | 0.28 | 0.28 | 0.28 | 0.28

40 028 | 025 ] 025 ] 025 | 025 ] 025 | 025 ] 025 | 025 | 025 | 025 | 0.25 | 0.25

41 0251023 (023023023023 023023} 0231}023] 0231} 023 ] 0.23

42 0.23 | 020 | 020 | 0.20 { 0.20 | 0.20 | 0.20 | 0.20 | 0.20 | 0.20 | 0.20 | 0.20 | 0.20

43 0.18 | 0.18 | 0.18 | 0.18 | 0.18 | 0.18 | 0.18 | 0.18 | 0.18 | 0.18 | 0.18 | 0.18 | 0.18

44 0.16 | 0.15 | 0.15 | 0.15{ 0.15 | 0.15 | 0.15 | 0.15 | 0.15 | 0.15 ] 0.15 | 0.15 | 0.15

45 0.3 1 013 {013 013 ({013 ] 013 0.13]0.13 ] 013 j 013 ] 0.13 | 0.13 | 0.13

46 0.10  0.10 | 0.10 | 0.10 | 0.10 | 0.10 | 0.10 { 0.10 | 0.10 | 0.10 | 0.10 | 0.10 | 0.10

47 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08 { 0.08 | 0.08 | 0.08 | 0.08

48 0.05 ] 0.05 ] 005|005} 0.05| 005 | 0057 005} 005|005/ 00574005, 005

49 0.03 | 0.03 { 003 | 003 0.03 | 003 | 0.03 | 0.03} 003 |0.03) 003/ 003/ 0.03

50 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 | 0.00 | 0.00 { 0.00 { 0.00 | 0.00 | 0.00

1. Ifthe value of Qy or Q; does not correspond to a value in the table, use the next lower value.
2. IfQy or Q, are negative values, Py or P; is equal to 100 minus the table value for Py or P;.
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Quality Factor Determination
Determine individual quality factors, QFqc;, using percent defective = Py + Py and:

Quality Factors
Maximum Allowable Percent Defective (P + P;)

Quality ’ Sample Size (n)

Factor 5 6 7 8 4 9 10-11]12-14 1 15-17 | 18-22 [ 23-29 | 30-42 | 43-66 | >66
1.05 0 0 0 0 0 0 0 0 0 0
1.04 0 l 3 5 4 4 4 3 3 3 3
1.03 0 2 4 6 8 7 7 6 5 5 4 4
1.02 1 3 6 9 11 10 9 8 7 7 6 6
1.01 0 2 5 8 11 13 12 11 10 9 8 8 7
1.00 22 20 18 17 16 15 14 13 12 11 10 9 8
0.99 24 22 20 19 18 17 16 15 14 13 11 10 9
0.98 26 24 22 21 20 19 18 16 15 i4 13 12 10
0.97 28 26 24 23 22 21 19 18 17 16 14 13 12
0.96 30 28 26 25 24 22 21 19 18 17 16 14 13
0.95 32 29 28 26 25 24 22 21 20 18 17 16 14
0.94 33 31 29 28 27 25 24 22 21 20 18 17 15
0.93 35 33 31 29 28 27 25 24 22 21 20 18 16
0.92 37 34 32 31 30 28 27 25 24 22 21 19 18
0.91 38 36 34 32 31 30 28 26 25 24 22 21 19
0.90 39 37 35 34 33 31 29 28 26 25 23 22 20
0.89 41 38 37 35 34 32 31 29 28 26 25 23 21
0.88 42 40 38 36 35 34 32 30 29 27 26 24 22
0.87 43 41 39 38 37 35 33 32 30 29 27 25 23
0.86 45 42 41 39 38 36 34 33 31 30 28 26 24
0.85 46 44 42 40 39 38 36 34 33 31 29 28 25
0.84 47 45 43 42 40 39 37 35 34 32 30 29 27
0.83 49 46 44 43 42 40 38 36 35 33 31 30 28
0.82 50 47 46 44 43 41 39 38 36 34 33 31 29
0.81 51 49 47 45 44 42 41 39 37 36 34 32 30
0.80 52 50 48 46 45 44 42 40 38 37 35 33 31
0.79 54 51 49 48 46 45 43 41 39 38 36 34 32
0.78 55 52 50 49 48 46 44 42 41 39 37 35 33
0.77 56 54 52 50 49 47 45 43 42 40 38 36 34
0.76 57 55 53 51 50 48 46 44 43 41 39 37 35
0.75 58 56 54 52 51 49 47 46 44 42 40 38 36

60 57 55 53 52 51 48 47 45 43 41 40 37
61 58 56 55 53 52 50 48 46 44 43 41 38
Reject 62 59 57 56 54 53 51 49 47 45 44 42 39
63 61 58 57 55 54 52 50 48 47 45 43 40
64 62 60 58 57 55 53 51 49 48 46 44 41
Reject Values Greater Than Those Shown Above
Notes:

1. To obtain a quality factor when the estimated percent outside specification limits from table, "Upper Quality
Index Qy or Lower Quality Index Q;," does not correspond to a value in the table, use the next larger value.

Compute the composite of single quality factors, QFc, for a lot using:

where:
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QFoci=  the quality factor for the individual quality characteristic.

W= the weighting factor listed in the table HMA Acceptance — QC / QA.
i= the quality characteristic index number in the table HMA Acceptance —
QC/QA.

39-4.04 ENGINEER'S QUALITY ASSURANCE
39-4.04A General
The Engineer assures quality by:

1. Reviewing mix designs and proposed JMF

2. Inspecting procedures

3. Conducting oversight of quality control inspection and records
4. Verification sampling and testing during production and paving

39-4.04B Verification Sampling And Testing
General
The Engineer samples:

1. Aggregate to verify gradation
2. HMA to verify asphalt binder content

Verification

For aggregate gradation and asphalt binder content, the ratio of verification testing frequency
to the minimum quality control testing frequency is 1:5. The Engineer performs at least 3
verification tests per lot.

Using the t-test, the Engineer compares quality control tests results for aggregate gradation
and asphalt binder content with corresponding verification test results. The Engineer uses the
average and standard deviation of up to 20 sequential sublots for the comparison. The Engineer
uses production start-up evaluation tests to represent the first sublot. When there are less than 20
sequential sublots, the Engineer uses the maximum number of sequential sublots available. The
21st sublot becomes the 1st sublot (n = 1) in the next lot.

The t-value for a group of test data is computed as follows:

-
1 1

Tt and )
—+ b n.+n,-2
n

=

where:
- n.=  Number of quality control tests (2 minimum, 20 maximum).
n, = Number of verification tests (minimum of 1 required).
X, = Mean of quality contro tests.
X, = Mean of verification tests.
Sp=  Pooled standard deviation (Whenn, =1, S,= S,).
Sc=  Standard deviation of quality control tests.
Sy Standard deviation of verification tests (when n, > 1).
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The comparison of quality control test results and the verification test results is at a level of
significance of a = 0.025. The Engineer computes t and compares it to the critical t-value, teis,
from:

Critical T-Value

Degrees of freedom torit Degrees of freedom tori
(n.+n,-2) (for = 0.025) (ngtny-2) (for . = 0.025)
1 24.452 18 2.445
2 6.205 19 2.433
3 4.177 20 2.423
4 3.495 21 2414
5 3.163 22 2.405
6 2.969 23 2.398
7 2.841 24 2.391
8 2.752 25 2.385
9 2.685 26 2.379
10 2.634 27 2.373
11 2.593 28 ; 2.368
12 2.560 29 2.364
13 2.533 30 2.360
14 2.510 40 2.329
15 2.490 , 60 2.299
16 2473 120 2.270
17 2458 s 2.241

If the t-value computed is less than or equal to teis, qualgy control_test results are verified.
If the t-value computed is greater than t.i and both X, and X, comply with acceptance

specifications, the quality control tests are verified. You may continue to produce and place
HMA with the following allowable differences:

1. |}?v—}c

< 1.0 percent for any grading

2. jfv ~-X.

< 0.1 percent for asphalt binder content

If the t-value computed is greater than ty; and the va ~X.| for grading and asphalt binder

content are greater than the allowable differences, quality control test results are not verified and:

1. The Engineer notifies you in writing.

2. You and the Engineer must investigate why the difference exist.

3. If the reason for the difference cannot be found and corrected, the Engineer's test results
are used for acceptance and pay.

39-4.05 ENGINEER'S ACCEPTANCE
39-4.05A Testing :
The Engineer samples for acceptance testing and tests for:

08-455901 [100%] 151




HMA Acceptance — QC/ QA

Index Quality Characteristic Weight Test HMA Type
6 -ing Method
Factor
(w)
A B | RHMA-G
Agegregate gradation ®
19- 12.5- 9.5-
Sieve mm mm mm ,
1 [125mm | XP - - 0.05 | CT202 JMF =+ Tolerance °
1 9.5-mm -- X -- 0.05
1 4.75-mm - - X 0.05
2 2.36-mm X X X 0.10
3 0.075-mm X X X 0.15
4 Asphalt binder content (%) 030 | CT3790r | IMF+045 | JIMF£045 | IMF£0.5
382
5 Percent of maximum theoretical 0.40 CT 375 92 -96 92 - 96 91 -96
density (%) **©
Sand equivalent (min.)’ CT 217 47 42 47
Stabilometer value (min.) ~# CT 366
4.75-mm and 9.5-mm gradings 30 30 --
12.5-mm and 19-mm gradings 37 35 23
Air voids content (%)~ " CT 367 4+£2 42 Specifica-
tion + 2
Percent of crushed particles coarse CT 205
aggregate (% min.)
One fractured face 90 25 --
Two fractured faces 70 -- 90
Fine aggregate (% min)
(Passing 4.75-mm sieve and
retained on 2.36-mm sieve.)
One fractured face 70 20 70
HMA moisture content (%, max.) CT 226 or 1.0 1.0 1.0
CT 370
Los Angeles Rattler (% max.) CT 211
Loss at 100 rev. 12 -- 12
Loss at 500 rev. 45 50 45
Fine aggregate angularity (% min.) AASHTO 45 45 45
T 304,
Method A
Flat and elongated particle (% max. ASTM D Report Report Report
by mass @ 5:1) 4791 only only only
Voids in mineral aggregate (% min.)" (Note j)
4.75-mm grading 17.0 17.0 --
9.5-mm grading LP-2 15.0 15.0 --
12.5-mm grading 14.0 14.0 18.0-23.0
19-mm grading 13.0 13.0 18.0-23.0
Voids filled with asphalt (%)’
4.75-mm grading LP-3 76.0 - 80.0 | 76.0-80.0 Report
9.5-mm grading 73.0-76.0 | 73.0-76.0 only
12.5-mm grading 65.0-75.0 | 65.0-75.0
19-mm grading 65.0-75.0 | 65.0-75.0
Dust proportion’ LP-4
4.75-mm and 9.5-mm gradings 0.9-2.0 09-20 Report
12.5-mm and 19-mm gradings 0.6-13 0.6-13 only
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Smoothness

Section
39-1.12

3.66-m
straight-
edge, must-
grind, and
PI,

3.66-m
straight-
edge, must-
grind, and
P,

3.66-m
straight-
edge,
must-
grind, and
Pl,

Asphalt binder

Various

Section 92

Section 92

Section 92

Section
92-
1.02(C)
and
Section
39-1.02D
Section
39-1.02D
Section
39-1.02D

Asphalt rubber binder Various - —

Asphalt modifier Various — —

Crumb rubber modifier Various - -

Notes:

* The Engineer determines combined aggregate gradations containing RAP under Laboratory Procedure LP-9.

b wX" denotes the sieves the Engineer considers for the specified aggregate gradation. ,

© The tolerances must comply with the allowable tolerances in Section 39-1.02E, "Aggregate."

9 The Engineer determines percent of maximum theoretical density if the specified paved thickness is at least 45

mm under California Test 375 except the Engineer uses:
1. California Test 308, Method A, to determine in-place density of each density core instead of using the
nuclear gauge in Part 4, "Determining In-Place Density By The Nuclear Density Device."
2. California Test 309 to determine maximum theoretical density instead of calculating test maximum
density in Part 5, "Determining Test Maximum Density."

¢ The Engineer determines maximum theoretical density (California Test 309) at the frequency specified for Test
Maximum Density under California Test 375, Part 5.D.

" The Engineer reports the average of 3 tests from a single split sample.

& Modify California Test 304, Part 2.B.2.c: "After compaction in the mechanical compactor, cool to 60 °C + 3 °C
by allowing the briquettes to cool at room temperature for 0.5 hour, then place the briquettes in the oven at 69 °C
for a minimum of 2 hours and not more than 3 hours."

" The Engineer determines the bulk specific gravity of each lab-compacted briquette under California Test 308,
Method A, and theoretical maximum specific gravity under California Test 309.

"Report only if the adjustment for asphalt binder content target value is less than or equal to + 0.3 percent from
OBC. ‘

¥V oids in mineral aggregate for RHMA-G must be within this range.

The Engineer determines the percent of maximum theoretical density from the average
density of 3 density cores you take from every 750 tonnes of production or part thereof divided
by the maximum theoretical density.

If the specified total paved thickness is at least 45 mm and any layer is less than 45 mm, the
Engineer determines the percent of maximum theoretical density from density cores taken from
the final layer measured the full depth of the total paved HMA thickness.

The Engineer stops production and terminates a lot if:

1. The lot's composite quality factor, Qgc, or an individual quality factor, QFqc; fori =3, 4,
or 5, is below 0.90 determined under Section 39-4.03F, "Statistical Evaluation"

2. An individual quality factor, QFqci fori =1 or 2, is below 0.75

3. Quality characteristics for which a quality factor, QFqci, is not determined has 2
consecutive acceptance or quality control tests not in compliance with the specifications
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For any single quality characteristic for which a quality factor, QFqc, is not determined,
except smoothness, if 2 consecutive acceptance test results do not comply with specifications:

1. Stop production.

2. Take corrective action.

3. In the Engineer's presence, take samples and split each sample into 4 parts. Test 1 part
for compliance with the specifications and submit 3 parts to the Engineer. The Engineer
tests 1 part for compliance with the specifications and reserves and stores 2 parts.

4. Demonstrate compliance with the specifications before resuming production and
placement on the State highway.

39-4.05B Statistical Evaluation, Determination Of Quality Factors And Acceptance
Statistical Evaluation and Determination of Quality Factors

To determine the individual quality factor, QFqc;, for any quality factor i = 1 through 5 or a
lot's composite quality factor, QFc, for acceptance and payment adjustment, the Engineer uses
the evaluation specifications under Section 39-4.03F, "Statistical Evaluation," and:

1. Verified quality control test results for aggregate gradation
2. Verified quality control test results for asphalt binder content
3. The Engineer's test results for percent of maximum theoretical density

Lot Acceptance Based on Quality Factors

The Engineer accepts a lot based on the quality factors determined for aggregate gradation
and asphalt binder content, QFq¢; for 1 = 1 through 4, using the total number of verified quality
control test result values and the total percent defective (Py + Pr).

The Engineer accepts a lot based on the quality factor determined for maximum theoretical
density, QFqcs, using the total number of test result values from density cores and the total
percent defective (Py + Pp).

The Engineer calculates the quality factor for the lot, QF¢, which is a composite of weighted
individual quality factors, QFqci, determined for each quality characteristic in the HMA
Acceptance — QC / QA table in Section 39-4.05A, "Testing."

The Engineer accepts a lot based on quality factors if:

1. The current composite quality factor, QFc, is 0.90 or greater
2. Each individual quality factor, QFqc; for i =3, 4, and 5, is 0.90 or greater
3. [Each individual quality factor, QFqc; fori=1 and 2, is 0.75 or greater

No single quality characteristic test may represent more than the smaller of 750 tonnes or 1
day's production.

Payment Adjustment
If a lot is accepted, the Engineer adjusts payment with the following formula:

n
PA=">" HMACP* wi* [QFci* (HMATT ~ WHMATF) + WHMATH| ~(HMACP* HMATT)
i=1

where:
PA = Payment adjustment rounded to 2 decimal places.
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HMACP=  HMA contract price.

HMATT = HMA total tonnes represented in the lot.

WHMATT;= Total tonnes of waived quality characteristic HMA.

OFoci= Running quality factor for the individual quality characteristic.
QFgc; for i = 1 through 4 must be from verified Contractor's QC
results. QFpcs must be determined from the Engineer's results on
density cores taken for percent of maximum theoretical density

determination.
w = Weighting factor listed in the HMA acceptance table.
i= Quality characteristic index number in the HMA acceptance table.

If the payment adjustment is a negative value, the Engineer deducts this amount from
payment. If the payment adjustment is a positive value, the Engineer adds this amount to
payment. ’ ‘

The 21st sublot becomes the 1st sublot (n = 1) in the next lot. When the 21st sequential
sublot becomes the 1st sublot, the previous 20 sequential sublots become a lot for which the
Engineer determines a quality factor. The Engineer uses this quality factor to pay for the HMA-
in the lot. If the next lot consists of less than 8 sublots, these sublots must be added to the
previous lot for quality factor determination using 21 to 27 sublots.

39-4.05C Dispute Resolution

For a lot, if you or the Engineer dispute any quality factor, QFqc;, or verification test result,
every sublot in that lot must be retested.

Referee tests must be performed under the spemﬁcatlons for acceptance testing.

Any quality factor, QFqc;, must be determined using the referee tests.

For any quality factor, QFq;, for i = 1 through 5, dispute resolution:

1. If the difference between the quality factors for QFqc; using the referee test result and the
disputed test result is less than or equal to 0.01, the original test result is correct.

2. If the difference between the quality factor for QFqc; using the referee test result and the
disputed test result is more than 0.01, the quality factor determined from the referee tests
supersedes the previously determined quality factor.

39-5 MEASUREMENT AND PAYMENT
39.5. 01 MEASUREMENT

The contract item for HMA is measured by mass. The mass of each HMA mixture
designated in the Engineer's Estimate must be the combined mixture mass.

If tack coat, asphalt binder, and asphaltic emulsion are paid with separate contract items,
their contract items are measured under Section 92, "Asphalts," or Section 94, "Asphaltic
Emulsions," as-the case may be.

If recorded batch masses are printed automatically, the contract item for HMA is measured
by using the printed batch masses, provided:

1. Total aggregate and supplemental fine aggregate mass per batch is printed. If
supplemental fine aggregate is weighed cumulatively with the aggregate, the total
aggregate batch mass must include the supplemental fine aggregate mass.

2. Total asphalt binder mass per batch is printed.
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3. Each truckload's zero tolerance mass is printed before weighing the first batch and after
weighing the last batch.

4. Time, date, mix number, load number and truck identification is correlated with a load
slip. :

5. A copy of the recorded batch mass is certified by a licensed weighmaster and submitted
to the Engineer.

The contract item for placing HMA dike is measured by the meter along the completed
length. The contract item for placing HMA in miscellaneous areas is measured as the in-place
compacted area in square meters. In addition to the quantities measured on a meter or square
meter basis, the HMA for dike and miscellaneous areas are measured by mass.

The contract item for geosynthetic pavement interlayer is measured by the square meter for
the actual pavement area covered.

39-5.02 PAYMENT

The contract prices paid per tonne for hot mix asphalt as designated in the Engineer's
Estimate include full compensation for furnishing all labor, materials, tools, equipment, and
incidentals for doing all the work involved in constructing hot mix asphalt, complete in place, as
shown on the plans, as specified in these specifications and the special provisions, and as
directed by the Engineer.

If HMA is specified to comply with Section 39-4, "Quality Control / Quality Assurance," the
Engineer adjusts payment under that section.

Full compensation for the Quality Control Plan and prepaving conference is included in the
contract prices paid per tonne for hot mix asphalt as designated in the Engineer's Estimate and no
additional compensation will be allowed therefor.

Full compensation for performing and submitting mix designs and for Contractor sampling,
testing, inspection, testing facilities, and preparation and submittal of results is included in the
contract prices paid per tonne for HMA as designated in the Engineer's Estimate and no
additional compensation will be allowed therefor.

Full compensation for reclaimed asphalt pavement is included in the contract prices paid per
tonne for HMA as designated in the Engineer's Estimate and no additional compensation will be
allowed therefor.

The contract price paid per tonne for hot mix asphalt (leveling) includes full compensation
for furnishing all labor, materials, tools, equipment, and incidentals for doing all the work
involved in hot mix asphalt (leveling), complete in place, as shown on the plans, as specified in
these specifications and the special provisions, and as directed by the Engineer.

The State will pay for HMA dike at the contract price per meter for place HMA dike and by
the tonne for HMA. The contract prices paid per meter for place hot mix asphalt dike as
designated in the Engineer's Estimate include full compensation for furnishing all labor, tools,
equipment, and incidentals, and for doing all the work involved in placing HMA dike, complete
in place, including excavation, backfill, and preparation of the area to receive the dike, as shown
on the plans, as specified in these specifications and the special provisions, and as directed by the
Engineer.

The State pays for HMA specified to be a miscellaneous area at the contract price per square
meter for place hot mix asphalt (miscellaneous area) and per tonne for hot mix asphalt. The
contract price paid per square meter for place hot mix asphalt (miscellaneous area) includes full
compensation for furnishing all labor, tools, equipment, and incidentals, and for doing all the
work involved in placing HMA (miscellaneous area) complete in place, including excavation,
backfill, and preparation of the area to receive HMA (miscellaneous area), as shown on the
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plans, as specified in these specifications and the special provisions, and as directed by the
Engineer.

If the Quality Control / Quality Assurance construction process is specified, HMA placed in
dikes and miscellaneous areas is paid for at the contract price per tonne for hot mix asphalt under
Section 39-4, "Quality Control / Quality Assurance." Section 39-4.05B, "Statistical Evaluation,
Determination of Quality Factors and Acceptance," does not apply to HMA placed in dikes and
miscellaneous areas.

If there are no contract items for place hot mix asphalt dike and place hot mix asphalt
(miscellaneous area) and the work is specified, full compensation for constructing HMA dikes
and HMA (miscellaneous areas) including excavation, backfill, and preparation of the area to
receive HMA dike or HMA (miscellaneous area) is included in the contract price paid per tonne
for the hot mix asphalt designated in the Engineer's Estimate and no separate payment will be
made therefor. :

The contract price paid per square meter for geosynthetic pavement interlayer includes full
compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing
all the work involved in placing geosynthetic pavement interlayer, complete in place, as shown
on the plans, as specified in these specifications and the special provisions, and as directed by the
Engineer.

The contract price paid per tonne for paving asphalt (binder, geosynthetic pavement
interlayer) includes full compensation for furnishing all labor, materials, tools, equipment, and
incidentals, and for doing all the work involved in applying paving asphalt (binder, geosynthetic
pavement interlayer), complete in place, including spreading sand to cover exposed binder
material, as shown on the plans, as specified in these specifications and the special provisions,
and as directed by the Engineer.

Full compensation for small quantities of HMA placed on geosynthetic pavement interlayer
to prevent displacement during construction is included in the contract price paid per tonne for
the HMA being paved over the interlayer and no separate payment will be made therefor.

The contract price paid per tonne for tack coat includes full compensation for furnishing all
labor, materials, tools, equipment, and incidentals, and for doing all the work involved in
applying tack coat, complete in place, as shown on the plans, as specified in these specifications
and the special provisions, and as directed by the Engineer.

The Engineer does not adjust payment for increases or decreases in the quantities for tack
coat, regardless of the reason for the increase or decrease. Section 4-1.03B, "Increased or
Decreased Quantities," does not apply to the items for tack coat.

Full compensation for performing smoothness testing, submitting written and electronic
copies of tests, and performing corrective work including applying fog seal coat is included in
the contract price paid per tonne for the HMA designated in the Engineer's Estimate and no
separate payment will be made therefor.

Full compensation for spreading sand on RHMA-G, RHMA-O, and RHMA-O-HB surfaces
and for sweeping and removing excess sand is included in the contract price paid per tonne for
rubberized hot mix asphalt as designated in the Engineer's Estimate and no separate payment will
be made therefor.

If the Engineer fails to comply with a specification within a specified time, and if, in the
opinion of the Engineer, work completion is delayed because of the failure, the Engineer adjusts
payment and contract time under Section 8-1.09, "Right of Way Delays."

If the dispute resolution ITP determines the Engineer's test results are correct, the Engineer
deducts the ITP's testing costs from payments. If the ITP determines your test results are correct,
the State pays the ITP's testing costs. If, in the Engineer's opinion, work completion is delayed

08-455901 [100%] 157



because of incorrect Engineer test results, the Engineer adjusts payment and contract time under
Section 8-1.09, "Right of Way Delays."

AAAAAAAAAAANAAAAANAAAANAANAANAAAAANAAANANANAAANAAA

SECTION 40 PORTLAND CEMENT CONCRETE PAVEMENT
(Issued 01-05-07)

Delete Section 40-1.015.

Replace Section 40-1.05 with:
40-1.05 PROPORTIONING ‘

Aggregate and cementitious material proportioning shall conform to the prbvisions in
Section 90-5, "Proportioning."

Replace Section 40-1.105 with:
40-1.105 EXIT RAMP TERMINI

Concrete pavement shall be constructed at the ends of exit ramps when required by the plans
or the special provisions. Texturing for exit ramp termini shall be by means of heavy brooming
in a direction normal to ramp centerline. The hardened surface shall have a coefficient of
friction not less than 0.35 as determined by California Test 342. Minimum cementitious material
content of concrete in pavement for exit ramp termini shall be 350 kg/m3.

In Section 40-1.08 replace the 4th paragraph with:

Straight tie bars shall be deformed reinforcing steel bars conforming to the requirements in
ASTM Designation: A 615/A 615M, Grade 280 or 420; ASTM Designation: A 996/A 996M,
Grade 350 or 420; or ASTM Designation: A 706/A 706M.

In Section 40-1.14 replace the 1st paragraph with:

The contract price paid per cubic meter for concrete pavement shall include full
compensation for furnishing all labor, materials (including cementitious material in the amount
specified), tools, equipment, and incidentals, and for doing all the work involved in constructing
the portland cement concrete pavement, complete in place, as shown on the plans, and as
specified in these specifications and the special provisions, and as directed by the Engineer.

AAAAANAAAAANANAAAAAAAAAAANNANAAAAAANAANANAANA
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SECTION 41 PAVEMENT SUBSEALING AND JACKING
(Issued 01-05-07)

In Section 41-1.02 replace the 2nd and 3rd paragraphs with:

Cement for grout shall be Typell portland cement conforming to the provisions in
Section 90-2.01A, "Cement."

Fly ash shall conform to the requirements in AASHTO Designation: M 295 for either
Class C or for Class F. The brand of fly ash used in the work shall conform to the provisions for
approval of admixture brands in Section 90-4.03, "Admixture Approval."

In Section 41-1.02 replace the 5th paragraph with:

Chemical admixtures and calcium chloride may be used. Chemical admixtures in the grout
mix shall conform to the provisions in Section 90-4, "Admixtures." Calcium chloride shall
conform to ASTM Designation: D 98.

ANNAAANANNANANAANNAAAANAANNANAAAANAAAANAAANAAANANAAN

SECTION 42 GROOVE AND GRIND PAVEMENT
(Issued 12-31-01)

In Section 42-2.02 in the 3rd paragraph in the 1st subparagraph, replace the last sentence
with:
After grinding has been completed, the pavement shall conform to the straightedge and
profile requirements specified in Section 40-1.10, "Final Finishing."

AANAANAAAAAAANANAANANANANAAAAAAANAAANAAAAAANAAA

SECTION 49 PILING
(Issued 06-06-08)

In Section 49-1.03 replace the 1st paragraph with:

Foundation piles of any material shall be of such length as is required to obtain the specified
penetration, and to extend into the cap or footing block as shown on the plans, or specified in the
special provisions.

In Section 49-1.03 replace the 4th paragraph with:

Modification to the specified installation methods and specified pile tip elevation will not be
considered at locations where tension or lateral load demands control design pile tip elevations or
when the plans state that specified pile tip elevation shall not be revised.

08-455901 [100%] 159



In Section 49-1.03 replace the 6th and 7th paragraphs with:

Indicator compression pile load testing shall conform to the requirements in ASTM
Designation: D 1143-81. The pile shall sustain the first compression test load applied which is
equal to the nominal resistance in compression, as shown on the plans, with no more than 13 mm
total vertical movement at the top of the pile measured relative to the top of the pile prior to the
start of compression load testing.

Indicator tension pile load testing shall conform to the requirements in ASTM Designation:
D 3689-90. The loading apparatus described as "Load Applied to Pile by Hydraulic Jack(s)
Acting at One End of Test Beam(s) Anchored to the Pile" shall not be used. The pile shall
sustain the first tension test load applied which is equal to the nominal resistance in tension, as
shown on the plans, with no more than 13 mm total vertical movement at the top of the pile
measured relative to the top of the pile prior to the start of tension load testing.

In Section 49-1.03 replace the 9th paragraph with:

The Contractor shall furnish piling of sufficient length to obtain the specified tip elevation
shown on the plans or specified in the special provisions.

In Section 49-1.03, delete the 10th paragraph

In Section 49-1.04 replace the 4th, S5th, and 6th paragraphs with:

Load test piles and anchor piles which are not to be incorporated in the completed structure
shall be removed in conformance with the provisions in Section 15-4.02, "Removal Methods,"
and the remaining holes shall be backfilled with earth or other suitable material approved by the
Engineer.

Load test anchorages in piles used as anchor piles shall conform to the following
requirements:

A. High strength threaded steel rods shall conform to the provisions for bars in Section
50-1.05, "Prestressing Steel," except Type II bars shall be used.

B. High strength steel plates shall conform to the requirements in ASTM Designation:
A 709/A 709M, Grade 345. ‘

C. Anchor nuts shall conform to the provisions in the second paragraph in Section 50-1.06,
"Anchorages and Distribution."

The Contractor may use additional cementitious material in the concrete for the load test and
anchor piles.

In Section 49-1.05 replace the 1st paragraph with:

Driven piles shall be installed with impact hammers that are approved in writing by the
Engineer. Impact hammers shall be steam, hydraulic, air or diesel hammers. Impact hammers
shall develop sufficient energy to drive the piles at a penetration rate of not less than 3 mm per
blow at the specified nominal resistance.

In Section 49-1.05 replace the 7th paragraph with:

When necessary to obtain the specified penetration and when authorized by the Engineer, the
Contractor may supply and operate one or more water jets and pumps, or furnish the necessary
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drilling apparatus and drill holes not greater than the least dimension of the pile to the proper
depth and drive the piles therein. Jets shall not be used at locations where the stability of
embankments or other improvements would be endangered. In addition, for steel piles, steel
shells, or steel casings, when necessary to obtain the specified penetration or to prevent damage
to the pile during installation, the Contractor shall provide special driving tips or heavier pile
sections or take other measures as approved by the Engineer.

The use of followers or underwater hammers for driving piles will be permitted if authorized
in writing by the Engineer. When a follower or underwater hammer is used, its efficiency shall
be verified by furnishing the first pile in each bent or footing sufficiently long and driving the
pile without the use of a follower or underwater hammer.

In Section 49-1.07 replace the 2nd paragraph with:

Timber piles shall be fresh-headed and square and when permitted by the Engineer, the heads
of the piles may be protected by means of heavy steel or wrought iron rings. During driving
operations timber piling shall be restrained from lateral movement at intervals not to exceed 6 m
over the length between the driving head and the ground surface. During driving operations, the
timber pile shall be kept moving by continuous operation of the hammer. When the blow count
exceeds either 2 times the blow count required in 300 mm, or 3 times the blow count required in
75 mm for the nominal resistance as shown on the plans, computed in conformance with the
provisions in Section 49-1.08, "Pile Driving Acceptance Criteria," additional aids shall be used
to obtain the specified penetration. These aids may include the use of water jets or drilling,
where permitted, or the use of a larger hammer employing a heavy ram striking with a low
velocity.

Replace Section 49-1.08 with:
49-1.08 PILE DRIVING ACCEPTANCE CRITERIA

Except for piles to be load tested, driven piles shall be driven to a value of not less than the
nominal resistance shown on the plans unless otherwise specified in the special provisions or
permitted in writing by the Engineer. In addition, when a pile tip elevation is specified, driven
piles shall penetrate at least to the specified tip elevation, unless otherwise permitted in writing
by the Engineer. Piles to be load tested shall be driven to the specified tip elevation.

When the pile nominal resistance is omitted from the plans or the special provisions, timber
piles shall be driven to a nominal resistance of 800 kN, and steel and concrete piles shall be
driven to a nominal resistance of 1250 kN.

The nominal resistance for driven piles shall be determined from the following formula in
which "R," is the nominal resistance in kilonewtons, "E;" is the manufacturer's rating for joules

of energy developed by the hammer at the observed field drop height, and "N" is the number of
hammer blows in the last 300 millimeters. (maximum value to be used for N is 100):

Ry = (7 * (Ep)"**logyo (0.83 * N)) - 550

In Section 49-2.03 replace the 1st paragraph with:

When preservative treatment of timber piles is required by the plans or specified in the
special provisions, the treatment shall conform to the provisions in Section 58, "Preservative
Treatment of Lumber, Timber and Piling," and the applicable AWPA Use Category.
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In Section 49-2.04 replace the 1st paragraph with:

A. An application of wood preservative conforming to the provisions in Section 58-1.04,
"Wood Preservative for Manual Treatment," shall first be applied to the head of the pile
and a protective cap shall then be built up by applying alternate layers of loosely woven
fabric and hot asphalt or tar similar to membrane waterproofing, using 3 layers of asphalt
or tar and 2 layers of fabric. The fabric shall measure at least 150 mm more in each
direction than the diameter of the pile and shall be turned down over the pile and the
edges secured by binding with 2 turns of No. 10 galvanized wire. The fabric shall be
wired in advance of the application of the final layer of asphalt or tar, which shall extend
down over the wiring.

B. The sawed surface shall be covered with 3 applications of a hot mixture of 60 percent
creosote and 40 percent roofing pitch, or thoroughly brushcoated with 3 applications of
hot creosote and covered with hot roofing pitch. A covering of 3.50-mm nominal
thickness galvanized steel sheet shall be placed over the coating and bent down over the
sides of each pile to shed water.

In Section 49-3.01 the Sth paragraph is deleted

In Section 49-3.01 replace the 6th and 7th paragraphs with:

Except for precast prestressed concrete piles in a corrosive environment, lifting anchors used
in precast prestressed concrete piles shall be removed, and the holes filled in conformance with
the provisions in Section 51-1.18A, "Ordinary Surface Finish."

Lifting anchors used in precast prestressed concrete piles in a corrosive environment shall be
removed to a depth of at least 25 mm below the surface of the concrete, and the resulting hole
shall be filled with epoxy adhesive before the piles are delivered to the job site. The epoxy
adhesive shall conform to the provisions in Sections 95-1, "General," and 95-2.01, "Binder
(Adhesive), Epoxy Resin Base (State Specification 8040-03)."

In Section 49-4.01 replace the 1st and 2nd paragraphs with:
Cast-in-place concrete piles shall consist of one of the following:

A. Steel shells driven permanently to the required nominal resistance and penetration
and filled with concrete.

B. Steel casings installed permanently to the required penetration and filled with
concrete.

C. Drilled holes filled with concrete.

D. Rock sockets filled with concrete.

The drilling of holes shall conform to the provisions in these specifications. Concrete filling
for cast-in-place concrete piles is designated by compressive strength and shall have a minimum
28-day compressive strength of 25 MPa. At the option of the Contractor, the combined
aggregate grading for the concrete shall be either the 25-mm maximum grading, the 12.5-mm
maximum grading, or the 9.5-mm maximum grading. Concrete shall conform to the provisions
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in Section 90, "Portland Cement Concrete,” and Section51, "Concrete Structures."
Reinforcement shall conform to the provisions in Section 52, "Reinforcement."

In Section 49-4.03 replace the 4th paragraph with:

After placing reinforcement and prior to placing concrete in the drilled hole, if caving occurs
or deteriorated foundation material accumulates on the bottom of the hole, the bottom of the
drilled hole shall be cleaned. The Contractor shall verify that the bottom of the drilled hole is
clean.

In Section 49-4.04 replace the 1st and 2nd paragraphs with:

Steel shells shall be sufficiently watertight to exclude water during the placing of concrete.
The shells may be cylindrical or tapered, step-tapered, or a combination of either, with
cylindrical sections. '

In Section 49-4.05 replace the 1st paragraph with:

After being driven and prior to placing reinforcement and concrete therein, the steel shells
shall be examined for collapse or reduced diameter at any point. Any shell which is improperly
driven or broken or shows partial collapse to such an extent as to materially decrease its nominal
resistance will be rejected. Rejected shells shall be removed and replaced, or a new shell shall be
driven adjacent to the rejected shell. Rejected shells which cannot be removed shall be filled
with concrete by the Contractor at the Contractor's expense. When a new shell is driven to
replace a rejected shell, the Contractor, at the Contractor's expense, shall enlarge the footing as
determined necessary by the Engineer.

In Section 49-4.05 replace the 3rd paragraph with:
Steel pipe piles shall conform to the following requirements:

1. Steel pipe piles less than 360 mm in diameter shall conform to the requirements in
ASTM Designation: A 252, Grade 2 or 3.

2. Steel pipe piles 360 mm and greater in diameter shall conform to the requirements in
ASTM Designation: A 252, Grade 3. '

3. Steel pipe piles shall be of the nominal diameter and nominal wall thickness shown
on the plans or specified in the special provisions.

4. The carbon equivalency (CE) of steel for steel pipe piles, as defined in AWS D 1.1,

Section XI5.1, shall not exceed 0.45.

The sulfur content of steel for steel pipe piles shall not exceed 0.05-percent.

6. Seams in steel pipe piles shall be complete penetration welds.

W

In Section 49-6.01 replace the 1st paragraph with:

The length of timber, steel, and precast prestressed concrete piles, and of cast-in-place
concrete piles consisting of driven shells filled with concrete, shall be measured along the
longest side, from the tip elevation shown on the plans to the plane of pile cut-off.
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In Section 49-6.02 replace the 3rd paragraph with:

The contract price paid per meter for cast-in-drilled-hole concrete piling shall include full
compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing
all work involved in drilling holes, disposing of material resulting from drilling holes,
temporarily casing holes and removing water when necessary, furnishing and placing concrete
and reinforcement, and constructing reinforced concrete extensions, complete in place, to the
required penetration, as shown on the plans, as specified in these specifications and in the special
provisions, and as directed by the Engineer.

In Section 49-6.02 replace the 7th paragraph with:

The contract unit price paid for drive pile shall include full compensation for furnishing all
labor, materials, tools, equipment, and incidentals, and for doing all the work involved in driving
timber, concrete and steel piles, driving steel shells for cast-in-place concrete piles, placing
filling materials for cast-in-place concrete piles and cutting off piles, all complete in place to the
required nominal resistance and penetration as shown on the plans and as specified in these
specifications and the special provisions, and as directed by the Engineer.

In Section 49-6.02 replace the 9th paragraph with:

Full compensation for all jetting, drilling, providing special driving tips or heavier sections
for steel piles or shells, or other work necessary to obtain the specified penetration and nominal
resistance of the piles, for predrilling holes through embankment and filling the space remaining
around the pile with sand or pea gravel, for disposing of material resulting from jetting, drilling
or predrilling holes, and for all excavation and backfill involved in constructing concrete
extensions as shown on the plans, and as specified in these specifications and the special
provisions, and as directed by the Engineer shall be considered as included in the contract unit
price paid for drive pile or in the contract price paid per meter for cast-in-drilled-hole concrete
piling, and no additional compensation will be allowed therefor.

In Section 49-6.02, add:

Full compensation for furnishing and placing additional testing reinforcement, for load test
anchorages, and for cutting off test piles, shall be considered as included in the contract price
paid for piling of the type or class shown in the Engineer's Estimate, and no additional
compensation will be allowed.

No additional compensation or extension of time will be made for additional foundation
investigation, installation and testing of indicator piling, cutting off piling and restoring the
foundation investigation and indicator pile sites, and review of request by the Engineer.

When pile tips are revised by the Engineer for timber, steel, and precast prestressed concrete
piles, and for cast-in-place concrete piles consisting of driven shells filled with concrete, the
additional length required, including all materials, equipment, and labor for furnishing, splicing,
and installing the piling, will be paid for as extra work as provided in Section 4-1.03D, "Extra
Work."

All remedial work required to achieve the required nominal resistance, including suspending
driving operations above the required tip elevation and redriving piles at a later time, when
directed by the Engineer, will be paid for as extra work as provided in Section 4-1.03D, "Extra
Work."
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ANAAAAANNNAAANANAAAAAAANANAAAAAAAANAAAANANAANAAAN

SECTION 50 PRESTRESSING CONCRETE
(Issued 04-04-08)

In Section 50-1.02, between the 2nd and 3rd paragraphs add:

Each working drawing submittal shall consist of plans for a single bridge or porﬁon thereof.
For multi-frame bridges, each frame shall require a separate working drawing submittal.

In Section 50-1.02 delete the 8th paragraph.

: Replace Section 50-1.05 with:
50-1.05 PRESTRESSING STEEL

Prestressing steel shall be high-tensile wire conforming to the requirements in ASTM
Designation: A 421, including Supplement I; high-tensile seven-wire strand conforming to the
requirements in ASTM Designation: A 416; or uncoated high-strength steel bars conforming to
the requirements in ASTM Designation: A 722, including all supplementary requirements. The
maximum mass requirement of ASTM Designation: A 722 will not apply.

In addition to the requirements of ASTM Designation: A 722, for deformed bars, the
reduction of area shall be determined from a bar from which the deformations have been
removed. The bar shall be machined no more than necessary to remove the deformations over a
length of 300 mm, and reduction will be based on the area of the machined portion.

In addition to the requirements specified herein, epoxy-coated seven-wire prestressing steel
strand shall be grit impregnated and filled in conformance with the requirements in ASTM
Designation: A 882/A 882M, including Supplement I, and the following:

A. The film thickness of the coating after curing shall be 381 pm to 1143 pm.

B. Prior to coating the strand, the Contractor shall furnish to the Transportation Laboratory a
representative 230-g sample from each batch of epoxy coating material to be used. Each
sample shall be packaged in an airtight container identified with the manufacturer's name
and batch number. '

C. Prior to use of the epoxy-coated strand in the work, written certifications referenced in
ASTM Designation: A 882/A 882M, including a representative load-elongation curve for
each size and grade of strand to be used and a copy of the quality control tests performed
by the manufacturer, shall be furnished to the Engineer.

D. In addition to the requirements in Section 50-1.10, "Samples for Testing," four 1.5-m
long samples of coated strand and one 1.5-m long sample of uncoated strand of each size
and reel shall be furnished to the Engineer for testing. These samples, as selected by the
Engineer, shall be representative of the material to be used in the work.

E. Epoxy-coated strand shall be cut using an abrasive saw.

F. All visible damage to coatings caused by shipping and handling, or during installation,
including cut ends, shall be repaired in conformance with the requirements in ASTM
Designation: A 882/A 882M. The patching material shall be furnished by the
manufacturer of the epoxy powder and shall be applied in conformance with the
manufacturer's written recommendations. The patching material shall be compatible with
the original epoxy coating material and shall be inert in concrete.

08-455901 [100%] 165



All bars in any individual member shall be of the same grade, unless otherwise permitted by
the Engineer. '

When bars are to be extended by the use of couplers, the assembled units shall have a tensile
strength of not less than the manufacturer's minimum guaranteed ultimate tensile strength of the
bars. Failure of any one sample to meet this requirement will be cause for rejection of the heat of
bars and lot of couplers. The location of couplers in the member shall be subject to approval by
the Engineer.

Wires shall be straightened if necessary to produce equal stress in all wires or wire groups or
parallel lay cables that are to be stressed simultaneously or when necessary to ensure proper
positioning in the ducts.

Where wires are to be button-headed, the buttons shall be cold formed symmetrically about
the axes of the wires. The buttons shall develop the minimum guaranteed ultimate tensile
strength of the wire. No cold forming process shall be used that causes indentations in the wire.
Buttonheads shall not contain wide open splits, more than 2 splits per head, or splits not parallel
with the axis of the wire. ,

Prestressing steel shall be protected against physical damage and rust or other results of
corrosion at all times from manufacture to grouting or encasing in concrete. Prestressing steel
that has sustained physical damage at any time shall be rejected. The development of visible rust
or other results of corrosion shall be cause for rejection, when ordered by the Engineer.

Epoxy-coated prestressing steel strand shall be covered with an opaque polyethylene sheeting
or other suitable protective material to protect the strand from exposure to sunlight, salt spray,
and weather. For stacked coils, the protective covering shall be draped around the perimeter of
the stack. The covering shall be adequately secured; however, it should allow for air circulation
around the strand to prevent condensation under the covering. Epoxy-coated strand shall not be
stored within 300 m of ocean or tidal water for more than 2 months.

Prestressing steel shall be packaged in containers or shipping forms for the protection of the
steel against physical damage and corrosion during shipping and storage. Except for
epoxy-coated strand, a corrosion inhibitor which prevents rust or other results of corrosion, shall
be placed in the package or form, or shall be incorporated in a corrosion inhibitor carrier type
packaging material, or when permitted by the Engineer, may be applied directly to the steel. The
corrosion inhibitor shall have no deleterious effect on the steel or concrete or bond strength of
steel to concrete. Packaging or forms damaged from any cause shall be immediately replaced or
restored to original condition.

The shipping package or form shall be clearly marked with a statement that the package
contains high-strength prestressing steel, and the type of corrosion inhibitor used, including the
date packaged.

Prestressing steel for post-tensioning which is installed in members prior to placing and
curing of the concrete, and which is not epoxy-coated, shall be continuously protected against
rust or other results of corrosion, until grouted, by means of a corrosion inhibitor placed in the
ducts or applied to the steel in the duct. The corrosion inhibitor shall conform to the provisions
specified herein. :

When steam curing is used, prestressing steel for post-tensioning shall not be installed until
the steam curing is completed.

Water used for flushing ducts shall contain either quick lime (calcium oxide) or slaked lime
(calcium hydroxide) in the amount of 0.01-kg/L. Compressed air used to blow out ducts shall be
oil free.

When prestressing steel for post-tensioning is installed in the ducts after completion of
concrete curing, and if stressing and grouting are completed within 10 days after the installation
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of the prestressing steel, rust which may form during those 10 days will not be cause for rejection
of the steel. Prestressing steel installed, tensioned, and grouted in this manner, all within
10 days, will not require the use of a corrosion inhibitor in the duct following installation of the
prestressing steel. Prestressing steel installed as above but not grouted within 10 days shall be
subject to all the requirements in this section pertaining to corrosion protection and rejection
because of rust. The requirements in this section pertaining to tensioning and grouting within
10 days shall not apply to epoxy-coated prestressing steel strand.

Any time prestressing steel for pretensioning is placed in the stressing bed and is exposed to
the elements for more than 36 hours prior to encasement in concrete, adequate measures shall be
taken by the Contractor, as approved by the Engineer, to protect the steel from contamination or
corrosion.

After final fabrication of the seven-wire prestressing steel strand, no electric welding of any
form shall be performed on the prestressing steel. Whenever electric welding is performed on or
near members containing prestressing steel, the welding ground shall be attached directly to the
steel being welded.

Pretensioned prestressing steel shall be cut off flush with the end of the member. For
epoxy-coated prestressing steel, only abrasive saws shall be used to cut the steel. The exposed
ends of the prestressing steel and a 25-mm strip of adjoining concrete shall be cleaned and
painted. Cleaning shall be by wire brushing or abrasive blast cleaning to remove all dirt and
residue on the metal or concrete surfaces. Immediately after cleaning, the surfaces shall be
covered with one application of unthinned zinc-rich primer (organic.vehicle type) conforming to
the provisions in Section 91, "Paint," except that 2 applications shall be applied to surfaces
which will not be covered by concrete or mortar. Aerosol cans shall not be used. The paint shall
be thoroughly mixed at the time of application and shall be worked into any voids in the
prestressing tendons.

In Section 50-1.07 replace the 2nd paragraph with:

Ducts shall be fabricated with either welded or interlocked seams. Galvanizing of the welded
seam will not be required. Ducts shall have sufficient strength to maintain their correct
alignment during placing of concrete. Joints between sections of duct shall be positive metallic
connections which do not result in angle changes at the joints. Waterproof tape shall be used at
the connections. Ducts shall be bent without crimping or flattening. Transition couplings
connecting the ducts to anchoring devices shall be either ferrous metal or polyolefin. Ferrous
metal transition couplings need not be galvanized.

In Section 50-1.07 replace the 7th paragraph with:

All ducts with a total length of 120 m or more shall be vented. Vents shall be placed at
intervals of not more than 120 m and shall be located within 2 m of every high point in the duct
profile. Vents shall be 12 mm minimum diameter standard pipe or suitable plastic pipe.
Connections to ducts shall be made with metallic or plastic structural fasteners. Plastic
components, if selected, shall not react with the concrete or enhance corrosion of the prestressing
steel and shall be free of water soluble chlorides. The vents shall be mortar tight, taped as
necessary, and shall provide means for injection of grout through the vents and for sealing the
vents. Ends of vents shall be removed 25 mm below the roadway surface after grouting has been
completed.
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In Section 50-1.08 replace the 6th paragraph with:

The following formula and friction coefficients shall be used in calculating friction losses in
tendons:

To = Txe (no +KL)
Where:

To = steel stress at jacking end

Tx = steel stress at any point X

e = base of Naperian logarithms

p = friction curvature coefficient

a = total angular change of prestressing steel profile in radians from jacking end to point x
K = friction wobble coefficient (=0.00066/m)

L = length of prestressing steel from jacking end to point x

Type of Steel Length of Tendon Type of Duct n
Tendon L(m)
Wire or Strand | O to less than 183 Rigid or semi- | 0.15
rigid
galvanized
sheet metal
183 to less than 275 0.20
275 to less than 366 0.25
Greater than or 0.25*
equal to 366
Wire or Strand | All Plastic 0.23
All Rigid Steel 0.25*
Pipes
High Strength | All Rigid or semi- | 0.30
Bar rigid
galvanized
sheet metal

* With the use of lubrication

In Section 50-1.08 in the 11th paragraph, replace item 2 with:

2. When the concrete is designated by class or cementitious material content, either the
concrete compressive strength shall have reached the strength shown on the plans at the
time of stressing or at least 28 days shall have elapsed since the last concrete to be
prestressed has been placed, whichever occurs first.

In Section 50-1.08 replace the 13th and 14th paragraphs with:

Prestressing steel in pretensioned members shall not be cut or released until the concrete in
the member has attained a compressive strength of not less than the value shown on the plans or
28 MPa, whichever is greater. In addition to these concrete strength requirements, when epoxy-
coated prestressing steel strand is used, the steel shall not be cut or released until the temperature
of the concrete surrounding the strand is less than 65°C, and falling.

When ordered by the Engineer, prestressing steel strands in pretensioned members, if
tensioned individually, shall be checked by the Contractor for loss of prestress not more than 48
hours prior to placing concrete for the members. The method and equipment for checking the
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loss of prestress shall be subject to approval by the Engineer. Strands which show a loss of
prestress in excess of 3 percent shall be retensioned to the original computed jacking stress.

In Section 50-1.09 replace the 2nd and 3rd paragraphs with:

Grout shall consist of cement and water and may contain an admixture if approved by the
Engineer.
Cement shall conform to the provisions in Section 90-2.01A, "Cement."

In Section 50-1.10 replace the 5th paragraph with:

The following samples of materials and tendons, selected by the Engineer from the
prestressing steel at the plant or jobsite, shall be furnished by the Contractor to the Engineer well
in advance of anticipated use: '

A. For wire or bars, one 2-m long sample and for strand, one 1.5-m long sample, of each
size shall be furnished for each heat or reel.

B. For epoxy-coated strand, one 1.5-m long sample of uncoated strand of each size shall be
furnished for each reel. .

C. If the prestressing tendon is a bar, one 2-m long sample shall be furnished and in
addition, if couplers are to be used with the bar, two 1.25-m long samples of bar,
equipped with one coupler and fabricated to fit the coupler, shall be furnished.

In Section 50-1.11 replace the 1st paragraph with:

No separate payment will be made for pretensioning precast concrete members. Payment for
pretensioning precast concrete members shall be considered as included in the contract price paid
for furnish precast members as provided for in Section 51, "Concrete Structures."

In Section 50-1.11 replace the 2nd paragraph with:

The contract lump sum prices paid for prestressing cast-in-place concrete of the types listed
in the Engineer's Estimate shall include full compensation for furnishing all labor, materials,
tools, equipment, and incidentals, and for doing all work involved in furnishing, placing, and
tensioning the prestressing steel in cast-in-place concrete structures, complete in place, as shown
on the plans, as specified in these specifications and the special provisions, and as directed by the
Engineer.

AAAAAAAAAAAAAAAAAAAAAAAAAANAAAAANNANANANNAAN

SECTION 51 CONCRETE STRUCTURES
(Issued 11-21-08)
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In Section 51-1.05 replace the 11th paragraph with:

Form panels for exposed surfaces shall be furnished and placed in uniform widths of not less
than 0.9-m and in uniform lengths of not less than 1.8 m, except at the end of continuously
formed surfaces where the final panel length required is less than 1.8 m. Where_the width of the
member formed is less than 0.9-m, the width of the panels shall be not less than the width of the
member. Panels shall be arranged in symmetrical patterns conforming to the general lines of the
structure. Except when otherwise provided herein or shown on the plans, panels for vertical
surfaces shall be placed with the long dimension horizontal and with horizontal joints level and
continuous. Form panels for curved surfaces of columns shall be continuous for a minimum of
one quarter of the circumference, or 1.8 m. For walls with sloping footings which do not abut
other walls, panels may be placed with the long dimension parallel to the footing. Form panels
on each side of the panel joint shall be precisely aligned, by means of supports or fasteners
common to both panels, to result in a continuous unbroken concrete plane surface. When
prefabricated soffit panels are used, form filler panels joining prefabricated panels shall have a
uniform minimum width of 0.3-m and shall produce a smooth uniform surface with consistent
longitudinal joint lines between the prefabricated panels.

In Section 51-1.06A replace the 1st paragraph with:

The Contractor shall submit to the Engineer working drawings and design calculations for
falsework proposed for use at bridges. For bridges where the height of any portion of the
falsework, as measured from the ground line to the soffit of the superstructure, exceeds 4.25 m;
or where any individual falsework clear span length exceeds 4.85 m; or where provision for
vehicular, pedestrian, or railroad traffic through the falsework is made; the drawings shall be
signed by an engineer who is registered as a Civil Engineer in the State of California. Six sets of
the working drawings and 2 copies of the design calculations shall be furnished. Additional
working drawings and design calculations shall be submitted to the Engineer when specified in
"Railroad Relations and Insurance" of the special provisions.

In Section 51-1.06A replace the 2nd paragraph with:

The falsework drawings shall include details of the falsework erection and removal
operations showing the methods and sequences of erection and removal and the equipment to be
used. The details of the falsework erection and removal operations shall demonstrate the
stability of all or any portions of the falsework during all stages of the erection and removal
operations. '

In Section 51-1.06A replace the 7th paragraph with:

In the event that several falsework plans are submitted simultaneously, or an additional plan
is submitted for review before the review of a previously submitted plan has been completed, the
Contractor shall designate the sequence in which the plans are to be reviewed. In such event, the
time to be provided for the review of any plan in the sequence shall be not less than the review
time specified above for that plan, plus 2 weeks for each plan of higher priority which is still
under review. A falsework plan submittal shall consist of plans for a single bridge or portion
thereof. For multi-frame bridges, each frame shall require a separate falsework plan submittal.

In Section 51-1.06A, add:

If structural coinposite lumber is proposed for use, the falsework drawings shall clearly
identify the structural composite lumber members by grade (E value), species, and type. The
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Contractor shall provide technical data from the manufacturer showing the tabulated working
stress values of the composite lumber. The Contractor shall furnish a certificate of compliance
as specified in Section 6-1.07, "Certificates of Compliance," for each delivery of structural
composite lumber to the project site.

For falsework piles with a calculated loading capacity greater than 900 kN, the falsework
piles shall be designed by an engineer who is registered as either a Civil Engineer or a
Geotechnical Engineer in the State of California, and the calculations shall be submitted to the
Engineer.

In Section 51-1.06A(1) replace the 1st paragraph with:

The design load for falsework shall consist of the sum of dead and live vertical loads, and an
assumed horizontal load. The minimum total design load for any falsework, including members
that support walkways, shall be not less than 4800 N/m? for the combined live and dead load
regardless of slab thickness.

In Section 51-1.06A(1) replace the 8th paragraph with:

In addition to the minimum requirements specified in this Section 51-1.06A, falsework for
box girder structures with internal falsework bracing systems using flexible members capable of
withstanding tensile forces only, shall be designed to include the vertical effects caused by the
elongation of the flexible member and the design horizontal load combined with the dead and
live loads imposed by concrete placement for the girder stems and connected bottom slabs.
Falsework comprised of individual steel towers with bracing systems using flexible members
capable of withstanding tensile forces only to resist overturning, shall be exempt from these
additional requirements.

In Section 51-1.06B replace the 3rd paragraph with:

When falsework is supported on piles, the piles shall be driven and the actual nominal
resistance assessed in conformance with the provisions in Section 49, "Piling."

In Section 51-1.06B, add:

For falsework piles with a calculated nominal resistance greater than 1800 kN, the Contractor
shall conduct dynamic monitoring of pile driving and generate field acceptance criteria based on
a wave equation analysis. These analyses shall be signed by an engineer who is registered as a
Civil Engineer in the State of California and submitted to the Engineer prior to completion of
falsework erection.

Prior to the placement of falsework members above the stringers, the final bracing system for
the falsework shall be installed.

In Section 51-1.06C, add:

The falsework removal operation shall be conducted in such a manner that any portion of the
falsework not yet removed remains in a stable condition at all times.
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In Section 51-1.09 replace the 6th paragraph with:

Vibrators used to consolidate concrete containing epoxy-coated bar reinforcement or
epoxy-coated prestressing steel shall have a resilient covering to prevent damage to the
epoxy-coating on the reinforcement or prestressing steel.

In Section 51-1.11 replace the 6th paragraph with:

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

In Section 51-1.12D replace the 4th paragraph with:

Expanded polystyrene shall be a commercially available polystyrene board. Expanded
polystyrene shall have a minimum flexural strength of 240 kPa determined in conformance with
the requirements in ASTM Designation: C 203 and a compressive yield strength of between 110
and 275 kPa at 5 percent compression. Surfaces of expanded polystyrene against which concrete
is placed shall be faced with hardboard. Hardboard shall be 3 mm minimum thickness,
conforming to ANSI A135.4, any class. Other facing materials may be used provided they
furnish equivalent protection. Boards shall be held in place by nails, waterproof adhesive, or
other means approved by the Engineer.

In Section 51-1.12F, add:

The opening of the joints at the time of placing shall be that shown on the plans adjusted for
temperature. Care shall be taken to avoid impairment of the clearance in any manner.

In Section 51-1.12F replace the 1st and 2nd paragraphs with:

Where shown on the plans, joints in structures shall be sealed with joint seals, joint seal
assemblies, or seismic joints in conformance with the details shown on the plans, the provisions
in these specifications, and the special provisions.

Type A and AL joint seals shall consist of a groove in the concrete that is filled with field-
mixed silicone sealant.

In Section 51-1.12F replace the 4th and S5th paragraphs with:

Joint seal assemblies and seismic joints shall consist of metal or metal and elastomeric
assemblies which are anchored or cast into a recess in the concrete over the joint. Strip seal joint
seal assemblies consist of only one joint cell. Modular unit joint seal assemblies consist of more
than one joint cell.

The Movement Rating (MR) shall be measured normal to the longitudinal axis of the joint.
The type of seal to be used for the MR shown on the plans shall be as follows:

Movement Rating (MR) Seal Type
MR <25 mm Type A or Type B
25 mm < MR <50 mm Type B
50 mm < MR £ 100 mm Joint Seal Assembly (Strip Seal)
MR > 100 mm Joint Seal Assembly (Modular Unit)
or Seismic Joint
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In Section 51-1.12F(3)(a) replace the 1st and 2nd paragraphs with:

The sealant must consist of a 2-component silicone sealant that will withstand up to +50
percent movement.

Silicone sealants must be tested under California Test 435 and must comply with the
following;:

Specification Requirement
Modulus at 150 percent elongation 35-520 kPa
Recovery 17 mm max.
Notch Test Notched or loss of bond 6 mm,
: max.
Water Resistance Notched or loss of bond 6 mm,
: max.
Ultraviolet Exposure No more than slight checking or
ASTM Designation: G 154, Table cracking.
X2.1,Cycle 2.
Cone Penetration 4.5-12.0 mm

In Section 51-1.12F(3)(a) delete the 3rd and 8th paragraphs.

In Section 51-1.12F(3)(a) replace the 10th paragraph with:

A Certificate of Compliance accompanied by a certified test report must be furnished for
each batch of silicone sealant in conformance with the provisions in Section 6-1.07, "Certificates
of Compliance."

In Section 51-1.12F(3)(b) replace the 2nd paragraph with:

The preformed elastomeric joint seal must conform to the requirements in ASTM D 2628 and

the following:
1. The seal must consist of a multichannel, nonporous, homogeneous material furnished in a
finished extruded form.

2. The minimum depth of the seal measured at the contact surface must be at least 95
percent of the minimum uncompressed width of the seal as designated by the
manufacturer.

3. When tested in conformance with the requirements in California Test 673 for Type B
seals, joint seals must provide a movement rating (MR) of not less than that shown on the
plans.

4. The top and bottom edges of the joint seal must maintain continuous contact with the
sides of the groove over the entire range of joint movement.

5. The seal must be furnished full length for each joint with no more than 1 shop splice in
any 18 m length of seal.

6. The Contractor must demonstrate the adequacy of the procedures to be used in the work
before installing seals in the joints.

7. One field splice per joint may be made at locations and by methods approved by the

Engineer. The seals are to be manufactured full length for the intended joint, then cut at
the approved splice section and rematched before splicing. The Contractor must submit
splicing details prepared by the joint seal manufacturer for approval before beginning
splicing work.
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8. Shop splices and field splices must have no visible offset of exterior surfaces and must
show no evidence of bond failure.

9. At all open ends of the seal that would admit water or debris, each cell must be filled to a
depth of 80 mm with commercial quality open cell polyurethane foam or closed by other
means subject to approval by the Engineer.

In Section 51-1.12F(3)(b) replace the 7th paragraph with:

The joint seal must be installed full length for each joint with equipment that does not twist
or distort the seal, elongate the seal longitudinally, or otherwise cause damage to the seal or to
the concrete forming the groove.

Replace Section 51-1.12F(3)(c), with:
(¢) Joint Seal Assemblies and Seismic Joints :

Joint seal assemblies and seismic joints shall be furnished and installed in joints in bridge
decks as shown on the plans and as specified in the special provisions.

In Section 51-1.12H(1) replace the 8th paragraph with:
The elastomer, as determined from test specimens, shall conform to the following:

ASTM
Test Designation Requirement
Tensile strength, MPa D412 15.5 Min.
Elongation at break, percent | D 412 350 Min.
Compression set, 22 h at D 395 (Method B) 25 Max.
70°C, percent
Tear strength, kKN/m D 624 (Die C) 31.5 Min.
Hardness (Type A) D 2240 with 2 kg. mass 555
Ozone resistance 20% strain, | D 1149 (except 100 +20
100 h at 40°C £2°C parts per 100 000 000) No cracks
Instantaneous thermal D 1043 Shall not exceed 4
stiffening at -40°C times the stiffness
measured at 23°C
Low temperature brittleness D 746 (Procedure B) Pass
at -40°C

In Section 51-1.12H(1) in the 9th paragraph replace the table, with:

Tensile strength, percent -15

Elongation at break, percent | -40; but not less than 300% total
elongation of the material
Hardness, points +10

In Section 51-1.12H(2) replace the 1st paragraph with:

Steel reinforced elastomeric bearings shall conform to the requirements for steel-laminated
elastomeric bearings in ASTM Designation: D 4014 and the following:

A. The bearings shall consist of alternating steel laminates and internal elastomer laminates
with top and bottom elastomer covers. Steel laminates shall have a nominal thickness of
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1.9 mm (14 gage). Internal elastomer laminates shall have a thickness of 12 mm, and top
and bottom elastomer covers shall each have a thickness of 6 mm. The combined
thickness of internal elastomer laminates and top and bottom elastomer covers shall be
equal to the bearing pad thickness shown on the plans. The elastomer cover to the steel
laminates at the sides of the bearing shall be 3 mm. If guide pins or other devices are
used to control the side cover over the steel laminates, any exposed portions of the steel
laminates shall be sealed by vulcanized patching. The length, width, or diameter of the
bearings shall be as shown on the plans.

B. The total thickness of the bearings shall be equal to the thickness of elastomer laminates
and covers plus the thickness of the steel laminates.

C. Elastomer for steel reinforced elastomeric bearings shall conform to the provisions for
elastomer in Section 51-1.12H(1), "Plain and Fabric Reinforced Elastomeric Bearing
Pads."

D. A Certificate of Compliance conforming to the provisions in Section 6-1.07, "Certificates
of Compliance," shall be furnished to the Engineer certifying that the bearings to be
furnished conform to all of the above provisions. The Certificate of Compliance shall be
supported by a certified copy of the results of tests performed by the manufacturer on the
bearings.

E. One sample bearing shall be furnished to the Engineer from each lot of bearings to be
furnished for the contract. Samples shall be available at least 3 weeks in advance of
intended use. The sample bearing shall be one of the following:

Bearing Pad Thickness
as Shown on the Plans Sample Bearing
<50 mm Smallest complete bearing shown on the plans
> 50 mm * 57 + 3 mm thick sample not less than 200 mm x 305 mm
in plan and cut by the manufacturer from the center of one
of the thickest complete bearings

* The sample bearing plus remnant parts of the complete bearing shall be furnished
to the Engineer.

F. A test specimen taken from the sample furnished to the Engineer will be tested in
conformance with the requirements in California Test 663. Specimens tested shall show
no indication of loss of bond between the elastomer and steel laminates.

In Section 51-1.135 replace the 1st paragraph with:

Mortar shall be composed of cementitious material, sand, and water proportioned and mixed
as specified in this Section 51-1.135.

In Section 51-1.135 replace the 3rd paragraph with:

The proportion of cementitious material to sand, measured by volume, shall be 1:2 unless
otherwise specified.

In Section 51-1.14 replace the 4th paragraph with:

Neoprene shall be manufactured from a vulcanized elastomeric compound containing
neoprene as the sole elastomer and shall conform to the following:
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ASTM
Test | Designation Requirement
Tensile strength, MPa D412 13.8 Min.
Elongation at break, percent D412 300 Min.
Compression set, 22 h at 70°C, D 395 (Method B) 30 Max.
percent
Tear strength, kN/m D 624 (Die C) 26.3 Min.
Hardness (Type A) D 2240 55+5
Ozone resistance 20% strain, 100 h |D 1149 (except 100+
at 38°C +1°C 20 No cracks
parts per :
100 000 000)

Low temperature brittleness at D 746 (Procedure B) Pass
-40°C
Flame resistance C542 Must not propagate

flame
Oil Swell, ASTM Oil #3, 70 h at
100°C, volume change, percent D 471 80 Max.
Water absorption, immersed 7 days
at 70°C, change in mass, percent D 471 15 Max.

In Section 51-1.17 in 4th paragraph, replace the 1st sentence with:

The smoothness of completed roadway surfaces of structures, approach slabs and the
adjacent 15 m of approach pavement, and the top surfaces of concrete decks which are to be
covered with another material, will be tested by the Engineer with a bridge profilograph in
conformance with the requirements in California Test 547 and the requirements herein.

In Section 51-1.17 delete the 7th paragraph
In Section 51-1.17 delete the 13th paragraph

In Section 51-1.17 delete the 14th paragraph

Add Section:
51-1.17A DECK CRACK TREATMENT

The Contractor shall use all means necessary to minimize the development of shrinkage
cracks.

The Contractor shall remove all equipment and materials from the deck and clean the surface
as necessary for the Engineer to measure the surface crack intensity. Surface crack intensity will
be determined by the Engineer after completion of concrete cure, before prestressing, and before
the release of falsework. In any 50 square meter portion of deck within the limits of the new
concrete deck, should the intensity of cracking be such that there are more than 5 m of cracks
whose width at any location exceeds 0.5 mm, the deck shall be treated with methacrylate resin.
The area of deck to be treated shall have a width that extends for the entire width of new deck
inside the concrete barriers and a length that extends at least 1.5 m beyond the furthest single
continuous crack outside the 50 square meter portion, measured from where that crack exceeds
0.5 mm in width, as determined by the Engineer.
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Deck crack treatment shall include furnishing, testing, and application of methacrylate resin
and sand. If grinding is required, deck treatment shall take place before grinding.

51-1.17A(1) Submittals

Before starting deck treatment, the Contractor shall submit plans in conformance with
Section 5-1.02, "Plans and Working Drawings," for the following:

1. Public safety plan for the use of methacrylate resin
2. Placement plan for the construction operation

The plans shall identify materials, equipment, and methods to be used.
The public safety plan for the use of methacrylate resin shall include details for the
following:

1. Shipping

2. Storage

3. Handling

4. Disposal of residual methacrylate resin and the containers

The placement plan for construction shall include the following:

1. Schedule of deck treatment for each bridge. The schedule shall be consistent with
"Maintaining Traffic," of the special provisions and shall include time for the Engineer to
_perform California Test 342.
2. Methods and materials to be used, including the following:

2.1. Description of equipment for applying the resin
2.2. Description of equipment for applying the sand
2.3. Gel time range and final cure time for the resin

If the measures proposed in the safety plan are inadequate to provide for public safety
associated with the use of methacrylate resin, the Engineer will reject the plan and direct the
Contractor to revise the plan. Directions for revisions will be in writing and include detailed
comments. The Engineer will notify the Contractor of the approval or rejection of a submitted or
revised plan within 15 days of receipt of that plan.

In the event the Engineer fails to complete the review within the time allowed, and if, in the
opinion of the Engineer, completion of the work is delayed or interfered with by reason of the
Engineer's delay in completing the review, the Contractor will be compensated for any resulting
loss, and an extension of time will be granted, in the same manner as provided for in
Section 8-1.09, "Right of Way Delays."

51-1.17A(2) Materials

Before using methacrylate resin, a Material Safety Data Sheet shall be submitted for each
shipment of resin.

Methacrylate resin shall be low odor and have a high molecular weight. Before adding
initiator, the resin shall have a maximum volatile content of 30 percent when tested in
conformance with the requirements in ASTM Designation: D 2369, and shall conform to the
following:
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PROPERTY REQUIREMENT TEST METHOD
* Viscosity 0.025 Pas, ASTM D 2196
maximum,
(Brookfield RVT
with UL adaptor,
50 RPM at 25°C
* Specific Gravity | 0.90 minimum, ASTM D 1475
at 25°C
* Flash Point 82°C, minimum ASTM D 3278
* Vapor Pressure 1.0 mm Hg, ASTM D 323
maximum, at 25°C )
Tack-free Time 400 minutes, Specimen prepared
maximum, at 25°C | per California
Test 551
PCC Saturated 3.5 MPa, minimum | California Test 551
Surface-Dry Bond | at 24 hours and
Strength 21+1°C
* Test shall be performed before adding initiator.

51-1.17A(3) Testing

The Contractor shall allow 20 days for sampling and testing by the Engineer of the
methacrylate resin before proposed use. If bulk resin is to be used, the Contractor shall notify the
Engineer in writing at least 15 days before the delivery of the bulk resin to the job site. Bulk
resin is any resin stored in containers in excess of 209 liters.

Before starting production treatment, the Contractor shall treat a test area of approximately
50 square meters that is within the project limits and at a location approved by the Engineer.
When available the test area shall be outside of the traveled way. Weather and pavement
conditions during the test treatment shall be similar to those expected on the deck. Equipment
used for testing shall be similar to those used for deck treating operations.

During test and production deck treatment, test tiles shall be used to evaluate the resin cure
time. The Contractor shall coat at least one 102 mm x 102 mm commercial quality smooth
glazed tile for each batch of methacrylate resin. The coated tile shall be placed adjacent to the
corresponding treated area. Sand shall not be applied to the test tiles.

The acceptance criteria for a treated area is as follows:

The test tiles are dry to the touch.

The treated deck surface is tack free (non-oily).

The sand cover adheres and resists brushing by hand.

Excess sand has been removed by vacuuming or sweeping.

The coefficient of friction is at least 0.35 when tested in conformance with California
Test 342.
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If a test or production area fails to meet the acceptance criteria, as determined by the
Engineer, the treatment will be rejected, and the treatment shall be removed and replaced until
the area complies with the acceptance criteria.

51-1.17A(4) Construction

Equipment shall be fitted with suitable traps, filters, drip pans, or other devices as necessary
to prevent oil or other deleterious material from being deposited on the deck.
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