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USE WITH 2004 STANDARD PLANS ONLY.

Amendments to the July 1999 Standard Specifications.
Use in projects with hot mix asphalt.  (Inserted by boilerplate by DES-OE.)

DO NOT EDIT.

AMENDMENTS TO JULY 1999 STANDARD SPECIFICATIONS

UPDATED FEBRUARY 1, 2008

SECTION 0:  GLOBAL REVISIONS
Issue Date:  July 31, 2007

Global revisions are changes to contract documents not specific to a section of the Standard Specifications.

•
In each contract document at each occurrence:

1.
Except where existing asphalt concrete is described, replace "asphalt concrete" with "hot mix asphalt"

2.
Except where existing AC is described, replace "AC" with "HMA" where AC means asphalt concrete

SECTION 1:  DEFINITIONS AND TERMS

Issue Date:  January 18, 2008

Section 1‑1.01, "General," of the Standard Specifications is amended by adding the following:

•
The Department is gradually changing the style and language of the specifications.  The new style and language includes:

1.
Use of:

1.1.
Imperative mood

1.2.
Introductory modifiers

1.3.
Conditional clauses

2.
Elimination of:

2.1.
Language variations

2.2.
Definitions for industry-standard terms

2.3.
Redundant specifications

2.4.
Needless cross-references

•
The use of this new style does not change the meaning of a specification not yet using this style.
•
The specifications are written to the Bidder before award and the Contractor after.  Before award, interpret sentences written in the imperative mood as starting with "The Bidder must" and interpret "you" as "the Bidder" and "your" as "the Bidder's."  After award, interpret sentences written in the imperative mood as starting with "The Contractor must" and interpret "you" as "the Contractor" and "your" as "the Contractor's."

•
Unless an object or activity is specified to be less than the total, the quantity or amount is all of the object or activity.

•
All items in a list apply unless the items are specified as choices.

•
Interpret terms as defined in the Contract documents.  A term not defined in the Contract documents has the meaning defined in Means Illustrated Construction Dictionary, Condensed Version, Second Edition.

The 1st table in Section 1-1.02, "Abbreviations," of the Standard Specifications is amended by adding:

	SSPC
	The Society for Protective Coatings


Section 1, "Definitions and Terms," of the Standard Specifications is amended by adding the following sections:

1-1.082  BUSINESS DAY

•
Day on the calendar except Saturday or holiday.
1‑1.084  CALIFORNIA Manual on Uniform Traffic Control Devices
•
The California Manual on Uniform Traffic Control Devices for Streets and Highways (California MUTCD) is issued by the Department of Transportation and is the Federal Highway Administration's MUTCD 2003 Edition, as amended for use in California.  Part 6 of the California MUTCD, "Temporary Traffic Control," supersedes the Department's Manual of Traffic Controls.

1-1.125  DEDUCTION

•
Amount of money permanently taken from progress payment and final payment. Deductions are cumulative and are not retentions under Pub Cont Code § 7107.
1-1.205 FEDERAL-AID CONTRACT

•
Contract that has a Federal-aid project number on the cover of the Notice to Contractors and Special Provisions.

1-1.245  HOLIDAY

1.
Every Sunday

2.
January 1st, New Year's Day

3.
3rd Monday in January, Birthday of Martin Luther King, Jr.

4.
February 12th, Lincoln's Birthday

5.
3rd Monday in February, Washington's Birthday

6.
March 31st, Cesar Chavez Day

7.
Last Monday in May, Memorial Day

8.
July 4th, Independence Day

9.
1st Monday in September, Labor Day

10.
2nd Monday in October, Columbus Day

11.
November 11th, Veterans Day

12.
4th Thursday in November, Thanksgiving Day

13.
Day after Thanksgiving Day

14.
December 25th, Christmas Day

•
If January 1st, February 12th, March 31st, July 4th, November 11th, or December 25th falls on a Sunday, the Monday following is a holiday.  If November 11th falls on a Saturday, the preceding Friday is a holiday.  Interpret "legal holiday" as "holiday."
1-1.475  WITHHOLD

•
Money temporarily or permanently taken from progress payment.  Withholds are cumulative and are not retentions under Pub Cont Code § 7107.

Section 1‑1.25, "Laboratory," of the Standard Specifications is amended to read:

1‑1.25  LABORATORY

•
The Division of Engineering Services - Materials Engineering and Testing Services and Division of Engineering Services - Geotechnical Services of the Department of Transportation, or established laboratories of the various Districts of the Department, or other laboratories authorized by the Department to test materials and work involved in the contract.  When a reference is made in the specifications to the "Transportation Laboratory," the reference shall mean Division of Engineering Services - Materials Engineering and Testing Services and Division of Engineering Services - Geotechnical Services, located at 5900 Folsom Boulevard, Sacramento, CA 95819, Telephone (916) 227‑7000.

Section 1‑1.255, "Legal Holidays," of the Standard Specifications is deleted.

Section 1‑1.265, "Manual of Traffic Controls," of the Standard Specifications is deleted.

Section 1‑1.275, "Office of Structure Design," of the Standard Specifications is amended to read:

1‑1.275  OfficeS of Structure Design
•
The Offices of Structure Design of the Department of Transportation.  When the specifications require working drawings to be submitted to the Offices of Structure Design, the drawings shall be submitted to:  Offices of Structure Design, Documents Unit, Mail Station 9‑4/4I, 1801 30th Street, Sacramento, CA 95816, Telephone (916) 227‑8252.

Section 1‑1.39, "State," of the Standard Specifications is amended to read:

1‑1.39  STATE

•
The State of California, including its agencies, departments, or divisions, whose conduct or action is related to the work.
SECTION 2:  PROPOSAL REQUIREMENTS AND CONDITIONS

Issue Date:  June 19, 2003

Section 2‑1.03, "Examination of Plans, Specifications, Contract, and Site of Work," of the Standard Specifications is amended to read:

2‑1.03  Examination of Plans, Specifications, Contract, and Site of Work

•
The bidder shall examine carefully the site of the work contemplated, the plans and specifications, and the proposal and contract forms therefor.  The submission of a bid shall be conclusive evidence that the bidder has investigated and is satisfied as to the general and local conditions to be encountered, as to the character, quality and scope of work to be performed, the quantities of materials to be furnished and as to the requirements of the proposal, plans, specifications and the contract.

•
The submission of a bid shall also be conclusive evidence that the bidder is satisfied as to the character, quality and quantity of surface and subsurface materials or obstacles to be encountered insofar as this information was reasonably ascertainable from an inspection of the site and the records of exploratory work done by the Department as shown in the bid documents, as well as from the plans and specifications made a part of the contract.

•
Where the Department has made investigations of site conditions including subsurface conditions in areas where work is to be performed under the contract, or in other areas, some of which may constitute possible local material sources, bidders or contractors may, upon written request, inspect the records of the Department as to those investigations subject to and upon the conditions hereinafter set forth.

•
Where there has been prior construction by the Department or other public agencies within the project limits, records of the prior construction that are currently in the possession of the Department and which have been used by, or are known to, the designers and administrators of the project will be made available for inspection by bidders or contractors, upon written request, subject to the conditions hereinafter set forth.  The records may include, but are not limited to, as‑built drawings, design calculations, foundation and site studies, project reports and other data assembled in connection with the investigation, design, construction and maintenance of the prior projects.

•
Inspection of the records of investigations and project records may be made at the office of the district in which the work is situated, or in the case of records of investigations related to structure work, at the Transportation Laboratory in Sacramento, California.

•
When a log of test borings or other record of geotechnical data obtained by the Department's investigation of surface and subsurface conditions is included with the contract plans, it is furnished for the bidders' or Contractor's information and its use shall be subject to the conditions and limitations set forth in this Section 2‑1.03.

•
In some instances, information considered by the Department to be of possible interest to bidders or contractors has been compiled as "Materials Information."  The use of the "Materials Information" shall be subject to the conditions and limitations set forth in this Section 2‑1.03 and Section 6‑2, "Local Materials."

•
When cross sections are not included with the plans, but are available, bidders or contractors may inspect the cross sections and obtain copies for their use, at their expense.

•
When cross sections are included with the contract plans, it is expressly understood and agreed that the cross sections do not constitute part of the contract, do not necessarily represent actual site conditions or show location, character, dimensions and details of work to be performed, and are included in the plans only for the convenience of bidders and their use is subject to the conditions and limitations set forth in this Section 2‑1.03.

•
When contour maps were used in the design of the project, the bidders may inspect those maps, and if available, they may obtain copies for their use.

•
The availability or use of information described in this Section 2‑1.03 is not to be construed in any way as a waiver of the provisions of the first paragraph in this Section 2‑1.03 and bidders and contractors are cautioned to make independent investigations and examinations as they deem necessary to be satisfied as to conditions to be encountered in the performance of the work and, with respect to possible local material sources, the quality and quantity of material available from the property and the type and extent of processing that may be required in order to produce material conforming to the requirements of the specifications.

•
The Department assumes no responsibility for conclusions or interpretations made by a bidder or contractor based on the information or data made available by the Department.  The Department does not assume responsibility for representation made by its officers or agents before the execution of the contract concerning surface or subsurface conditions, unless that representation is expressly stated in the contract.

•
No conclusions or interpretations made by a bidder or contractor from the information and data made available by the Department will relieve a bidder or contractor from properly fulfilling the terms of the contract.

SECTION 3:  AWARD AND EXECUTION OF CONTRACT

Issue Date:  August 17, 2007

Section 3, "Award and Execution of Contract," of the Standard Specifications is amended by adding the following section after Section 3‑1.02, "Contract Bonds":

3‑1.025  INSURANCE POLICIES

•
The successful bidder shall submit:

1.
Copy of its commercial general liability policy and its excess policy or binder until such time as a policy is available, including the declarations page, applicable endorsements, riders, and other modifications in effect at the time of contract execution.  Standard ISO form No. CG 0001 or similar exclusions are allowed if not inconsistent with Section 7‑1.12, "Indemnification and Insurance."  Allowance of additional exclusions is at the discretion of the Department.

2.
Certificate of insurance showing all other required coverages.  Certificates of insurance, as evidence of required insurance for the auto liability and any other required policy, shall set forth deductible amounts applicable to each policy and all exclusions that are added by endorsement to each policy.  The evidence of insurance shall provide that no cancellation, lapse, or reduction of coverage will occur without 10 days prior written notice to the Department.

3.
A declaration under the penalty of perjury by a certified public accountant certifying the accountant has applied Generally Accepted Accounting Principles (GAAP) guidelines confirming the successful bidder has sufficient funds and resources to cover any self‑insured retentions if the self‑insured retention is $50 000 or higher.

•
If the successful bidder uses any form of self‑insurance for workers compensation in lieu of an insurance policy, it shall submit a certificate of consent to self‑insure in accordance with the provisions of Section 3700 of the Labor Code.

Section 3‑1.03, "Execution of Contract," of the Standard Specifications is amended to read:

3‑1.03  EXECUTION OF CONTRACT

•
The contract shall be signed by the successful bidder and returned, together with the contract bonds and the documents identified in Section 3‑1.025, "Insurance Policies," within 10 business days of receiving the contract for execution.

Section 3‑1.04, "Failure to Execute Contract," of the Standard Specifications is amended to read:

3‑1.04   FAILURE TO EXECUTE CONTRACT

•
Failure of the lowest responsible bidder, the second lowest responsible bidder, or the third lowest responsible bidder to execute the contract as required in Section  3‑1.03, "Execution of Contract," within 10 business days of receiving the contract for execution shall be just cause for the forfeiture of the proposal guaranty.  The successful bidder may file with the Department a written notice, signed by the bidder or the bidder's authorized representative, specifying that the bidder will refuse to execute the contract if it is presented.  The filing of this notice shall have the same force and effect as the failure of the bidder to execute the contract and furnish acceptable bonds within the time specified.

Section 3-1.05, "Return of Proposal Guaranties," of the Standard Specifications is amended to read:

3-1.05  RETURN OF PROPOSAL GUARANTIES

•
The Department keeps the proposal guaranties of the 1st, 2nd and 3rd lowest responsible bidders until the contract has been executed.  The other bidders' guaranties, other than bidders' bonds, are returned upon determination of the 1st, 2nd, and 3rd apparent lowest bidders, and their bidders' bonds are of no further effect.

SECTION 4:  SCOPE OF WORK

Issue Date:  August 17, 2007

Section 4-1.01, "Intent of Plans and Specifications," of the Standard Specifications is amended by adding the following:

•
Nothing in the specifications voids the Contractor's public safety responsibilities.

SECTION 5:  CONTROL OF WORK

Issue Date:  February 1, 2008

Section 5, "Control of Work," of the Standard Specifications is amended by adding the following sections:

5-1.005  GENERAL

•
Failure to comply with any specification part is a breach of the contract and a waiver of your right to time or payment adjustment.

•
After contract approval, submit documents and direct questions to the Engineer.  Orders, approvals, and requests to the Contractor are by the Engineer.

•
The Engineer furnishes the following in writing:

1.
Approvals

2.
Notifications

3.
Orders

•
The Contractor must furnish the following in writing:
1.
Assignments

2.
Notifications

3.
Proposals

4.
Requests, sequentially numbered

5.
Subcontracts

6.
Test results

•
The Department rejects a form if it has any error or any omission.

•
Convert foreign language documents to English.

•
Use contract administration forms available at the Department's Web site.

•
If the last day for submitting a document falls on a Saturday or holiday, it may be submitted on the next business day with the same effect as if it had been submitted on the day specified.

5-1.015  Record Retention, Inspection, Copying, and Auditing
•
Retain project records and make them available for inspection, copying, and auditing by State representatives from bid preparation through:

1.
Final payment

2.
Resolution of claims, if any

•
For at least 3 years after the later of these, retain and make available for inspection, copying, and auditing cost records by State representatives including:

1.
Records pertaining to bid preparation

2.
Overhead

3.
Payroll records and certified payroll

4.
Payments to suppliers and subcontractors

5.
Cost accounting records

6.
Records of subcontractors and suppliers

•
Maintain the records in an organized way in the original format, electronic and hard copy, conducive to professional review and audit.

•
Before contract acceptance, the State representative notifies the Contractor, subcontractor, or supplier 5 days before inspection, copying, or auditing.

•
If an audit is to start more than 30 days after contract acceptance, the State representative notifies the Contractor, subcontractor, or supplier when the audit is to start.

Section 5-1.01, "Authority of Engineer," of the Standard Specifications is amended by adding:

•
Failure to enforce a contract provision does not waive enforcement of any contract provision.

Section 5‑1.02A, "Trench Excavation Safety Plans," of the Standard Specifications is amended to read:

5‑1.02A  Excavation Safety Plans

•
The Construction Safety Orders of the Division of Occupational Safety and Health shall apply to all excavations.  For all excavations 1.5 m or more in depth, the Contractor shall submit to the Engineer a detailed plan showing the design and details of the protective systems to be provided for worker protection from the hazard of caving ground during excavation.  The detailed plan shall include any tabulated data and any design calculations used in the preparation of the plan.  Excavation shall not begin until the detailed plan has been reviewed and approved by the Engineer.

•
Detailed plans of protective systems for which the Construction Safety Orders require design by a registered professional engineer shall be prepared and signed by an engineer who is registered as a Civil Engineer in the State of California, and shall include the soil classification, soil properties, soil design calculations that demonstrate adequate stability of the protective system, and any other design calculations used in the preparation of the plan.

•
No plan shall allow the use of a protective system less effective than that required by the Construction Safety Orders.

•
If the detailed plan includes designs of protective systems developed only from the allowable configurations and slopes, or Appendices, contained in the Construction Safety Orders, the plan shall be submitted at least 5 days before the Contractor intends to begin excavation.  If the detailed plan includes designs of protective systems developed from tabulated data, or designs for which design by a registered professional engineer is required, the plan shall be submitted at least 3 weeks before the Contractor intends to begin excavation.

•
Attention is directed to Section 7‑1.01E, "Trench Safety."

Section 5-1.04, "Coordination and Interpretation of Plans, Standard Specifications, and Special Provisions," of the Standard Specifications is amended to read:

5-1.04  CONTRACT COMPONENTS

•
A component in one contract part applies as if appearing in each.  The parts are complementary and describe and provide for a complete work.

•
If a discrepancy exists:

1.
The governing ranking of contract parts in descending order is:

1.1.
Special provisions

1.2.
Project plans

1.3.
Revised Standard Plans

1.4.
Standard Plans

1.5.
Amendments to the Standard Specifications

1.6.
Standard Specifications

1.7.
Project information

2.
Written numbers and notes on a drawing govern over graphics

3.
A detail drawing governs over a general drawing

4.
A detail specification governs over a general specification

5.
A specification in a section governs over a specification referenced by that section

•
If a discrepancy is found or confusion arises, request correction or clarification.

Section 5-1.07, "Lines and Grades," of the Standard Specifications is replaced with the following:

5-1.07  LINES AND GRADES

•
The Engineer places stakes and marks under Chapter 12, "Construction Surveys," of the Department's Surveys Manual.

•
Submit your request for Department-furnished stakes:

1.
On a Request for Construction Stakes form.  Ensure:

1.1.
Requested staking area is ready for stakes

1.2.
You use the stakes in a reasonable time

2.
A reasonable time before starting an activity using the stakes

•
Establish priorities for stakes and note priorities on the request.

•
Preserve stakes and marks placed by the Engineer. If the stakes or marks are destroyed, the Engineer replaces them at the Engineer's earliest convenience and deducts the cost.

Section 5-1.116, "Differing Site Conditions," is amended to read:

5-1.116  DIFFERING SITE CONDITIONS (23 CFR 635.109)

5-1.116A  Contractor's Notification

•
Promptly notify the Engineer if you find either of the following:

1.
Physical conditions differing materially from either of the following:

1.1.
Contract documents

1.2.
Job site examination

2.
Physical conditions of an unusual nature, differing materially from those ordinarily encountered and generally recognized as inherent in the work provided for in the contract

•
Include details explaining the information you relied on and the material differences you discovered.

•
If you fail to notify the Engineer promptly, you waive the differing site condition claim for the period between your discovery of the differing site condition and your notification to the Engineer.

•
If you disturb the site after discovery and before the Engineer's investigation, you waive the differing site condition claim.

5-1.116B  Engineer's Investigation and Decision

•
Upon your notification, the Engineer investigates job site conditions and:

1.
Notifies you whether to resume affected work

2.
Decides whether the condition differs materially and is cause for an adjustment of time, payment, or both

5-1.116C  Protests

•
You may protest the Engineer's decision by:

1.
Submitting an Initial Notice of Potential Claim within 5 business days after receipt of the Engineer's notification

2.
Complying with claim procedures

•
The Initial Notice of Potential Claim must detail the differences in your position from the Engineer's determination and support your position with additional information, including additional geotechnical data.  Attach to the Initial Notice of Potential Claim a certification stating that you complied with Section 2-1.03, "Examination of Plans, Specifications, Contract, and Site of Work."

•
Promptly submit supplementary information when obtained.

SECTION 6:  CONTROL OF MATERIALS

Issue Date:  August 17, 2007

Section 6-1.05, "Trade Names and Alternatives," of the Standard Specifications is amended to read:

6-1.05  Specific Brand or Trade Name and Substitution

•
A reference to a specific brand or trade name establishes a quality standard and is not intended to limit competition.  You may use a product that is equal to or better than the specified brand or trade name if approved.

•
Submit a substitution request within a time period that:

1.
Follows Contract award

2.
Allows 30 days for review

3.
Causes no delay

•
Include substantiating data with the substitution request that proves the substitution:

1.
Is of equal or better quality and suitability

2.
Causes no delay in product delivery and installation

Section 6, "Control of Materials," of the Standard Specifications is amended by adding the following sections:

6-1.085  BUY AMERICA (23 CFR 635.410)

•
For a Federal-aid contract, furnish steel and iron materials to be incorporated into the work that are produced in the United States except:

1.
Foreign pig iron and processed, pelletized, and reduced iron ore may be used in the domestic production of the steel and iron materials [60 Fed Reg 15478 (03/24/1995)]

2.
If the total combined cost of the materials does not exceed the greater of 0.1 percent of the total bid or $2 500, material produced outside the United States may be used

•
Production includes:

1.
Processing steel and iron materials, including smelting or other processes that alter the physical form or shape (such as rolling, extruding, machining, bending, grinding, and drilling) or chemical composition

2.
Coating application, including epoxy coating, galvanizing, and painting, that protects or enhances the value of steel and iron materials

•
For steel and iron materials to be incorporated into the work, submit a Certificate of Compliance under Section 6-1.07, "Certificates of Compliance," of the Standard Specifications that certifies all production processes occurred in the United States except for the above exceptions.

6-1.087  BUY AMERICA (PUB RES CODE § 42703(d))

•
Furnish crumb rubber to be incorporated into the work that is produced in the United States and is derived from waste tires taken from vehicles owned and operated in the United States.

•
For crumb rubber to be incorporated into the work, submit a Certificate of Compliance under Section 6-1.07, "Certificates of Compliance," of the Standard Specifications that certifies only crumb rubber manufactured in the United States and derived from waste tires taken from vehicles owned and operated in the United States is used.

The 7th and 8th paragraph of Section 6-2.01, "General," of the Standard Specifications are amended to read:

•
Upon the Contractor's written request, the Department tests materials from an untested local source.  If satisfactory material from that source is used in the work, the Department does not charge the Contractor for the tests; otherwise, the Department deducts the test cost.

The 2nd sentence of the 7th paragraph of Section 6-2.02, "Possible Local Material Sources," of the Standard Specifications is amended to read:

•
The Department deducts the charges for the removed material.

SECTION 7:  LEGAL RELATIONS AND RESPONSIBILITY

Issue Date:  February 1, 2008

Section 7-1.01, "Laws To Be Observed," of the Standard Specifications is amended to read:

7-1.01  LAWS TO BE OBSERVED

•
Comply with laws, regulations, orders, decrees, and permits applicable to the project.  Indemnify and defend the State against any claim or liability arising from the violation of a law, regulation, order, decree, or permit by you or your employees. Immediately report to the Engineer in writing a discrepancy or inconsistency between the contract and a law, regulation, order, decree, or permit.

The 3rd listed requirement of the 1st paragraph of Section 7-1.01A(2), "Prevailing Wage," of the Standard Specifications is amended to read:

3.
Upon becoming aware of the subcontractor's failure to pay the specified prevailing rate of wages to the subcontractor's workers, the Contractor must diligently take corrective action to stop or rectify the failure, including withholding sufficient funds due the subcontractor for work performed on the public works project.

The 2nd paragraph of Section 7-1.01A(2), "Prevailing Wage," of the Standard Specifications is amended to read:

•
Pursuant to Section 1775 of the Labor Code, the Division of Labor Standards Enforcement must notify the Contractor on a public works project within 15 days of the receipt by the Division of Labor Standards Enforcement of a complaint of the failure of a subcontractor on that public works project to pay workers the general prevailing rate of per diem wages.  If the Division of Labor Standards Enforcement determines that employees of a subcontractor were not paid the general prevailing rate of per diem wages and if the Department did not withhold sufficient money under the contract to pay those employees the balance of wages owed under the general prevailing rate of per diem wages, the Contractor must withhold an amount of moneys due the subcontractor sufficient to pay those employees the general prevailing rate of per diem wages if requested by the Division of Labor Standards Enforcement.  The Contractor must pay any money withheld from and owed to a subcontractor upon receipt of notification by the Division of Labor Standards Enforcement that the wage complaint has been resolved.  If notice of the resolution of the wage complaint has not been received by the Contractor within 180 days of the filing of a valid notice of completion or acceptance of the public works project, whichever occurs later, the Contractor must pay all moneys withheld from the subcontractor to the Department.  The Department withholds these moneys pending the final decision of an enforcement action.

The 2nd paragraph of Section 7-1.01A(3), "Payroll Records," of the Standard Specifications is amended to read:

•
The Department withholds the penalties specified in subdivision (g) of Labor Code § 1776 for noncompliance with the requirements in Section 1776.

The 4th paragraph of Section 7-1.01A(3), "Payroll Records," of the Standard Specifications is amended to read:

•
The Department withholds for delinquent or inadequate payroll records (Labor Code § 1771.5).  If the Contractor has not submitted an adequate payroll record by the month's 15th day for the period ending on or before the 1st of that month, the Department withholds 10 percent of the monthly progress estimate, exclusive of mobilization.  The Department does not withhold more than $10 000 or less than $1000.

The 5th paragraph of Section 7-1.01A(3), "Payroll Records," of the Standard Specifications is deleted.

The fourth sentence of the second paragraph of Section 7‑1.02, "Load Limitations," of the Standard Specifications is amended to read:

•
Trucks used to haul treated base, portland cement concrete, or hot mix asphalt shall enter onto the base to dump at the nearest practical entry point ahead of spreading equipment.

The eighth paragraph of Section 7‑1.09, "Public Safety," of the Standard Specifications is amended to read:

•
Signs, lights, flags, and other warning and safety devices and their use shall conform to the requirements set forth in Part 6 of the California MUTCD.  Signs or other protective devices furnished and erected by the Contractor, at the Contractor's expense, as above provided, shall not obscure the visibility of, nor conflict in intent, meaning and function of either existing signs, lights and traffic control devices or any construction area signs and traffic control devices for which furnishing of, or payment for, is provided elsewhere in the specifications.  Signs furnished and erected by the Contractor, at the Contractor's expense, shall be approved by the Engineer as to size, wording and location.

The fourteenth paragraph of Section 7‑1.09, "Public Safety," of the Standard Specifications is amended to read:

•
The Contractor shall notify the Engineer not less than 18 days and no more than 90 days prior to the anticipated start of an operation that will change the vertical or horizontal clearance available to public traffic (including shoulders).

The sixteenth paragraph of Section 7‑1.09, "Public Safety," of the Standard Specifications is amended to read:

•
When vertical clearance is temporarily reduced to 4.72 m or less, low clearance warning signs shall be placed in accordance with Part 2 of the California MUTCD and as directed by the Engineer.  Signs shall conform to the dimensions, color, and legend requirements of the California MUTCD and these specifications except that the signs shall have black letters and numbers on an orange retroreflective background.  W12‑2P signs shall be illuminated so that the signs are clearly visible.

Section 7‑1.01A(6), "Workers' Compensation," of the Standard Specifications is amended to read:

7‑1.01A(6)   (Blank)

The last sentence of the 2nd paragraph of Section 7-1.11, "Preservation of Property," of the Standard Specifications is amended to read:

•
The cost of the repairs must be borne by the Contractor and will be deducted.
Section 7‑1.12, "Indemnification and Insurance," of the Standard Specifications is amended to read:

7‑1.12   INDEMNIFICATION AND INSURANCE

•
The Contractor's obligations regarding indemnification of the State of California and the requirements for insurance shall conform to the provisions in Section 3‑1.025, "Insurance Policies," and Sections 7‑1.12A, "Indemnification," and 7‑1.12B, "Insurance," of this Section 7‑1.12.

7‑1.12A   Indemnification

•
The Contractor shall defend, indemnify, and save harmless the State, including its officers, employees, and agents (excluding agents who are design professionals) from any and all claims, demands, causes of action, damages, costs, expenses, actual attorneys' fees, losses or liabilities, in law or in equity (Section 7‑1.12A Claims) arising out of or in connection with the Contractor's performance of this contract for:

1.
Bodily injury including, but not limited to, bodily injury, sickness or disease, emotional injury or death to persons, including, but not limited to, the public, any employees or agents of the Contractor, the State, or any other contractor; and

2.
Damage to property of anyone including loss of use thereof; caused or alleged to be caused in whole or in part by any negligent or otherwise legally actionable act or omission of the Contractor or anyone directly or indirectly employed by the Contractor or anyone for whose acts the Contractor may be liable.

•
Except as otherwise provided by law, these requirements apply regardless of the existence or degree of fault of the State.  The Contractor is not obligated to indemnify the State for Claims arising from conduct delineated in Civil Code Section 2782 and to Claims arising from any defective or substandard condition of the highway that existed at or before the start of work, unless this condition has been changed by the work or the scope of the work requires the Contractor to maintain existing highway facilities and the Claim arises from the Contractor's failure to maintain.  The Contractor's defense and indemnity obligation shall extend to Claims arising after the work is completed and accepted if the Claims are directly related to alleged acts or omissions by the Contractor that occurred during the course of the work.  State inspection is not a waiver of full compliance with these requirements.

•
The Contractor's obligation to defend and indemnify shall not be excused because of the Contractor's inability to evaluate liability or because the Contractor evaluates liability and determine that the Contractor is not liable.  The Contractor shall respond within 30 days to the tender of any Claim for defense and indemnity by the State, unless this time has been extended by the State.  If the Contractor fails to accept or reject a tender of defense and indemnity within 30 days, in addition to any other remedy authorized by law, the Department may withhold such funds the State reasonably considers necessary for its defense and indemnity until disposition has been made of the Claim or until the Contractor accepts or rejects the tender of defense, whichever occurs first.

•
With respect to third‑party claims against the Contractor, the Contractor waives all rights of any type to express or implied indemnity against the State, its officers, employees, or agents (excluding agents who are design professionals).

•
Nothing in the Contract is intended to establish a standard of care owed to any member of the public or to extend to the public the status of a third‑party beneficiary for any of these indemnification specifications.

7‑1.12B  Insurance

7‑1.12B(1)  General

•
Nothing in the contract is intended to establish a standard of care owed to any member of the public or to extend to the public the status of a third‑party beneficiary for any of these insurance specifications.

7‑1.12B(2)  Casualty Insurance

•
The Contractor shall procure and maintain insurance on all of its operations with companies acceptable to the State as follows:

1.
The Contractor shall keep all insurance in full force and effect from the beginning of the work through contract acceptance.

2.
All insurance shall be with an insurance company with a rating from A.M. Best Financial Strength Rating of A- or better and a Financial Size Category of VII or better.

3.
The Contractor shall maintain completed operations coverage with a carrier acceptable to the State through the expiration of the patent deficiency in construction statute of repose set forth in Code of Civil Procedure Section 337.1.

7‑1.12B(3)  Workers' Compensation and Employer's Liability Insurance

•
In accordance with Labor Code Section 1860, the Contractor shall secure the payment of worker's compensation in accordance with Labor Code Section 3700.
•
In accordance with Labor Code Section 1861, the Contractor shall submit to the Department the following certification before performing the work:


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

•
Contract execution constitutes certification submittal.

•
The Contractor shall provide Employer's Liability Insurance in amounts not less than:

1.
$1 000 000 for each accident for bodily injury by accident

2.
$1 000 000 policy limit for bodily injury by disease

3.
$1 000 000 for each employee for bodily injury by disease

•
If there is an exposure of injury to the Contractor's employees under the U.S. Longshoremen's and Harbor Workers' Compensation Act, the Jones Act, or under laws, regulations, or statutes applicable to maritime employees, coverage shall be included for such injuries or claims.

7‑1.12B(4)  Liability Insurance

7‑1.12B(4)(a)  General

•
The Contractor shall carry General Liability and Umbrella or Excess Liability Insurance covering all operations by or on behalf of the Contractor providing insurance for bodily injury liability and property damage liability for the following limits and including coverage for:

1.
Premises, operations, and mobile equipment

2.
Products and completed operations

3.
Broad form property damage (including completed operations)

4.
Explosion, collapse, and underground hazards

5.
Personal injury

6.
Contractual liability

7‑1.12B(4)(b)  Liability Limits/Additional Insureds

•
The limits of liability shall be at least the amounts shown in the following table:

	Total Bid
	For Each Occurrence1
	Aggregate for Products/Completed Operation
	General Aggregate2
	Umbrella or Excess Liability3

	≤$1 000 000
	$1 000 000
	$2 000 000
	$2 000 000
	$5 000 000

	 >$1 000 000

 ≤$5 000 000
	$1 000 000
	$2 000 000
	$2 000 000
	$10 000 000

	 >$5 000 000

≤$25 000 000
	$2 000 000
	$2 000 000
	$4 000 000
	$15 000 000

	>$25 000 000
	$2 000 000
	$2 000 000
	$4 000 000
	$25 000 000

	1.
Combined single limit for bodily injury and property damage.

2.
This limit shall apply separately to the Contractor's work under this contract.

3.
The umbrella or excess policy shall contain a clause stating that it takes effect (drops down) in the event the primary limits are impaired or exhausted.


•
The Contractor shall not require certified Small Business subcontractors to carry Liability Insurance that exceeds the limits in the table above.  Notwithstanding the limits specified herein, at the option of the Contractor, the liability insurance limits for certified Small Business subcontractors of any tier may be less than those limits specified in the table.  For Small Business subcontracts, "Total Bid" shall be interpreted as the amount of subcontracted work to a certified Small Business.

•
The State, including its officers, directors, agents (excluding agents who are design professionals), and employees, shall be named as additional insureds under the General Liability and Umbrella Liability Policies with respect to liability arising out of or connected with work or operations performed by or on behalf of the Contractor under this contract.  Coverage for such additional insureds does not extend to liability:

1.
Arising from any defective or substandard condition of the roadway which existed at or before the time the Contractor started work, unless such condition has been changed by the work or the scope of the work requires the Contractor to maintain existing roadway facilities and the claim arises from the Contractor's failure to maintain;

2.
For claims occurring after the work is completed and accepted unless these claims are directly related to alleged acts or omissions of the Contractor that occurred during the course of the work; or

3.
To the extent prohibited by Insurance Code Section 11580.04

•
Additional insured coverage shall be provided by a policy provision or by an endorsement providing coverage at least as broad as Additional Insured (Form B) endorsement form CG 2010, as published by the Insurance Services Office (ISO), or other form designated by the Department.

7‑1.12B(4)(c)  Contractor's Insurance Policy is Primary

•
The policy shall stipulate that the insurance afforded the additional insureds applies as primary insurance. Any other insurance or self‑insurance maintained by the State is excess only and shall not be called upon to contribute with this insurance.

7‑1.12B(5)  Automobile Liability Insurance

•
The Contractor shall carry automobile liability insurance, including coverage for all owned, hired, and nonowned automobiles.  The primary limits of liability shall be not less than $1 000 000 combined single limit each accident for bodily injury and property damage.  The umbrella or excess liability coverage required under Section 7‑1.12B(4)(b) also applies to automobile liability.

7‑1.12B(6)  Policy Forms, Endorsements, and Certificates

•
The Contractor shall provide its General Liability Insurance under Commercial General Liability policy form No. CG0001 as published by the Insurance Services Office (ISO) or under a policy form at least as broad as policy form No. CG0001.

7‑1.12B(7)  Deductibles

•
The State may expressly allow deductible clauses, which it does not consider excessive, overly broad, or harmful to the interests of the State. Regardless of the allowance of exclusions or deductions by the State, the Contractor is responsible for any deductible amount and shall warrant that the coverage provided to the State is in accordance with Section 7‑1.12B, "Insurance."

7‑1.12B(8)  Enforcement

•
The Department may assure the Contractor's compliance with its insurance obligations.  Ten days before an insurance policy lapses or is canceled during the contract period, the Contractor shall submit to the Department evidence of renewal or replacement of the policy.

•
If the Contractor fails to maintain any required insurance coverage, the Department may maintain this coverage and withhold or charge the expense to the Contractor or terminate the Contractor's control of the work in accordance with Section 8‑1.08, "Termination of Control."

•
The Contractor is not relieved of its duties and responsibilities to indemnify, defend, and hold harmless the State, its officers, agents, and employees by the Department's acceptance of insurance policies and certificates.

•
Minimum insurance coverage amounts do not relieve the Contractor for liability in excess of such coverage, nor do they preclude the State from taking other actions available to it, including the withholding of funds under this contract.

7‑1.12B(9)  Self‑Insurance

•
Self‑insurance programs and self‑insured retentions in insurance policies are subject to separate annual review and approval by the State.

•
If the Contractor uses a self‑insurance program or self‑insured retention, the Contractor shall provide the State with the same protection from liability and defense of suits as would be afforded by first‑dollar insurance.  Execution of the contract is the Contractor's acknowledgement that the Contractor will be bound by all laws as if the Contractor were an insurer as defined under Insurance Code Section 23 and that the self‑insurance program or self‑insured retention shall operate as insurance as defined under Insurance Code Section 22.

SECTION 8:  PROSECUTION AND PROGRESS

Issue Date:  August 17, 2007

The 2nd paragraph of Section 8-1.02, "Assignment," of the Standard Specifications is amended to read:

•
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.

SECTION 9:  MEASUREMENT AND PAYMENT

Issue Date:  August 17, 2007

The last sentence of the 1st paragraph of Section 9-1.02, "Scope of Payment," of the Standard Specifications is amended to read:

•
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.

The third paragraph of Section 9‑1.03, "Work Performed by Contractor," of the Standard Specifications is amended to read:

•
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.

The 6th paragraph of Section 9-1.03C, "Records," of the Standard Specifications is deleted.

Section 9-1.04, "Notice of Potential Claim," of the Standard Specifications is amended to read:

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."

•
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

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

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.
Section 9-1.05, "Stop Notices," of the Standard Specifications is amended to read:

9-1.05  STOP NOTICE WITHHOLDS

•
The Department may withhold payments to cover claims filed under Civ Code § 3179 et seq.

Section 9, "Measurement and Payment," of the Standard Specifications is amended by adding the following sections:

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.

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.
9-1.057  PROGRESS WITHHOLDS FOR FEDERAL-AID CONTRACTS

•
Section 9-1.057, "Progress Withholds for Federal-Aid Contracts," applies to a Federal-aid contract.

•
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.

•
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.

The 3rd paragraph of Section 9-1.06, "Partial Payments," of the Standard Specifications is amended to read:

•
For a non-Federal-aid project, the Department retains 10 percent of the estimated value of the work done and 10 percent of the value of materials estimated to have been furnished and delivered and unused or furnished and stored as part security for the fulfillment of the contract by the Contractor, except that at any time after 20 percent of the work has been completed, if the Engineer finds that satisfactory progress is being made, the Department may reduce the total amount being retained from payment pursuant to the above requirements to 5 percent of the total estimated value of the work and materials and may also reduce the amount retained from any of the remaining partial payments to 5 percent of the estimated value of the work and materials.  In addition, on any partial payment made after 95 percent of the work has been completed, the Department may reduce the amount retained from payment pursuant to the requirements of this Section 9-1.06, to such lesser amount as the Department determines is adequate security for the fulfillment of the balance of the work and other requirements of the contract, but in no event is that amount reduced to less than 125 percent of the estimated value of the work yet to be completed as determined by the Engineer.  The reduction is made only upon the request of the Contractor and must be approved in writing by the surety on the performance bond and by the surety on the payment bond.  The approval of the surety must be submitted to the Disbursing Officer of the Department; the signature of the person executing the approval for the surety must be properly acknowledged and the power of attorney authorizing the person to give that consent must either accompany the document or be on file with the Department.  The retentions specified in this paragraph are those defined in Pub Cont Code § 7107(b).

The 1st sentence of the 4th paragraph of Section 9-1.06, "Partial Payments," of the Standard Specifications is amended to read:

•
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.

The title and 1st and 2nd paragraphs of Section 9-1.065, "Payment of Withheld Funds," of the Standard Specifications are amended to read:

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

The 2nd sentence Section 9-1.07A, "Payment Prior to Proposed Final Estimate," of the Standard Specifications is amended to read:

•
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.

Section 9-1.07B, "Final Payment and Claims," of the Standard Specifications is amended to read:

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 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 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:

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.

SECTION 12:  CONSTRUCTION AREA TRAFFIC CONTROL DEVICES

Issue Date:  October 6, 2006

The second paragraph of Section 12‑1.01, "Description," of the Standard Specifications is amended to read:

•
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.

Section 12‑2.01, "Flaggers," of the Standard Specifications is amended to read:

•
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.

The first paragraph of Section 12‑3.01, "General," of the Standard Specifications is amended to read:

•
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.

The fifth paragraph of Section 12‑3.01, "General," of the Standard Specifications is amended to read:

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

The first paragraph of Section 12‑3.06, "Construction Area Signs," of the Standard Specifications is amended to read:

•
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.

The fourth paragraph of Section 12‑3.06, "Construction Area Signs," of the Standard Specifications is amended to read:

•
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.

The eighth paragraph of Section 12‑3.06, "Construction Area Signs," of the Standard Specifications is amended to read:

•
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.

SECTION 15:  EXISTING HIGHWAY FACILITIES

Issue Date:  November 2, 2004

The sixth paragraph of Section 15‑2.07, "Payment," of the Standard Specifications is amended to read:

•
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.

SECTION 19:  EARTHWORK

Issue Date:  July 31, 2007

The third paragraph of Section 19‑1.02, "Preservation of Property," of the Standard Specifications is amended to read:

•
In addition to the provisions in Sections 5‑1.02, "Plans and Working Drawings," and 5‑1.02A, "Excavation Safety Plans," detailed plans of the protective systems for excavations on or affecting railroad property will be reviewed for adequacy of protection provided for railroad facilities, property, and traffic.  These plans shall be submitted at least 9 weeks before the Contractor intends to begin excavation requiring the protective systems.  Approval by the Engineer of the detailed plans for the protective systems will be contingent upon the plans being satisfactory to the railroad company involved.

Section 19‑1.03, "Grade Tolerance," of the Standard Specifications is amended to read:

•
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.

The first paragraph of Section 19‑3.025C, "Soil Cement Bedding," of the Standard Specifications is amended to read:

•
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.

The fourth paragraph of Section 19‑3.025C, "Soil Cement Bedding," of the Standard Specifications is amended to read:

•
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.

The first paragraph of Section 19‑3.062, "Slurry Cement Backfill," of the Standard Specifications is amended to read:

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

The fifth paragraph of Section 19‑3.062, "Slurry Cement Backfill," of the Standard Specifications is amended to read:

•
Cementitious material shall conform to the provisions in Section 90‑2.01, "Cementitious Materials."  Supplementary cementitious material will not be required.

The eighth paragraph of Section 19‑3.062, "Slurry Cement Backfill," of the Standard Specifications is amended to read:

•
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.

SECTION 20:  EROSION CONTROL AND HIGHWAY PLANTING

Issue Date:  August 17, 2007

Section 20-2.03, "Soil Amendment," of the Standard Specifications is amended to read:

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.

2.
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.
Green material consisting of chipped, shredded, or ground vegetation; or clean processed recycled wood products

2.
Biosolids

3.
Manure

4.
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:

	Physical/Chemical Requirements

	Property
	Test Method
	Requirement

	pH
	*TMECC 04.11-A, Elastometric pH 1:5 Slurry Method, pH Units
	6.0–8.0

	Soluble Salts
	TMECC 04.10-A, Electrical Conductivity 1:5 Slurry Method dS/m (mmhos/cm)
	0-10.0

	Moisture Content
	TMECC 03.09-A, Total Solids & Moisture at 70+/- 5 deg C, % Wet Weight Basis
	30–60

	Organic Matter

Content
	TMECC 05.07-A, Loss-On-Ignition Organic Matter Method (LOI), % Dry Weight Basis
	30–65

	Maturity
	TMECC 05.05-A, Germination and Vigor

Seed Emergence

Seedling Vigor

% Relative to Positive Control
	80 or Above

80 or Above

	Stability
	TMECC 05.08-B, Carbon Dioxide Evolution Rate

mg CO2-C/g OM per day
	8 or below

	Particle Size
	TMECC 02.02-B Sample Sieving for Aggregate Size Classification % Dry Weight Basis
	95% Passing 5/8 inch

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 Contaminants
	TMECC 02.02-C, Man Made Inert Removal and Classification:

Plastic, Glass and Metal, % > 4mm fraction
	Combined Total: < 1.0

	Physical Contaminants
	TMECC 02.02-C, Man Made Inert Removal and 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.

The last 3 paragraphs of Section 20-2.10, "Seed," of the Standard Specifications are deleted.

Section 20‑2.25, "Backflow Preventers," of the Standard Specifications is amended to read:

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.

•
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.

The last paragraph of Section 20-3.04A, "General," of the Standard Specifications is deleted.

Section 20-4.055, "Pruning," of the Standard Specifications is amended to read:

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.

Section 20‑5.03J, "Check and Test Backflow Preventers," of the Standard Specifications is amended to read:

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.

SECTION 25:  AGGREGATE SUBBASES

Issue Date:  February 16, 2007

The first paragraph of Section 25‑1.02A, "Class 1, Class 2, and Class 3 Aggregate Subbases," of the Standard Specifications is amended to read:

•
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

The first paragraph of Section 25‑1.02B, "Class 4 Aggregate Subbase," of the Standard Specifications is amended to read:

•
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

SECTION 26:  AGGREGATE BASE

Issue Date:  February 16, 2007

The first paragraph of Section 26‑1.02A, "Class 2 Aggregate Base," of the Standard Specifications is amended to read:

•
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

The first paragraph of Section 26‑1.02B, "Class 3 Aggregate Base," of the Standard Specifications is amended to read:

•
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

SECTION 27:  CEMENT TREATED BASES

Issue Date:  July 31, 2007

The first paragraph of Section 27‑1.02, "Materials," of the Standard Specifications is amended to read:

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

The third paragraph of Section 27‑1.02, "Materials," of the Standard Specifications is amended to read:

•
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.

The fourth paragraph of Section 27‑1.02, "Materials," of the Standard Specifications is amended to read:

•
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.

The ninth paragraph of Section 27‑1.07, "Compacting," of the Standard Specifications is amended to read:

•
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.

SECTION 28:  LEAN CONCRETE BASE

Issue Date:  July 31, 2007

The first paragraph of Section 28‑1.02, "Materials," of the Standard Specifications is amended to read:

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

The sixth paragraph of Section 28‑1.02, "Materials," of the Standard Specifications is amended to read:

•
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.

The second paragraph of Section 28‑1.06, "Spreading, Compacting and Shaping," of the Standard Specifications is amended to read:

•
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.

The second paragraph of Section 28‑1.08, "Surfaces Not Within Tolerance," of the Standard Specifications is amended to read:

•
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.

SECTION 29:  TREATED PERMEABLE BASES

Issue Date:  July 31, 2007

The fourth paragraph of Section 29‑1.02A, "Asphalt Treated Permeable Base," of the Standard Specifications is amended to read:

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

The second paragraph of Section 29‑1.02B, "Cement Treated Permeable Base," of the Standard Specifications is amended to read:

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

The first paragraph of Section 29‑1.04A, "Asphalt Treated Permeable Base," of the Standard Specifications is amended to read:

•
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.
The aggregate need not be separated into sizes.

2.
The temperature of the aggregate before adding the asphalt binder shall be not less than 135°C nor more than 165°C.

3.
Asphalt treated permeable base stored in excess of 2 hours shall not be used in the work.

4.
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.

5.
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.

The second paragraph of Section 29‑1.04B, "Cement Treated Permeable Base," of the Standard Specifications is amended to read:

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

The first paragraph of Section 29‑1.05, "Spreading and Compacting Asphalt Treated Permeable Base," of the Standard Specifications is amended to read:

•
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.

The second paragraph of Section 29‑1.07, "Surfaces Not Within Tolerance," of the Standard Specifications is amended to read:

•
Hardened treated permeable base with a surface lower than 15 mm 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.

SECTION 37:  BITUMINOUS SEALS

Issue Date:  August 17, 2007

The fourth through sixth paragraphs in Section 37-1.03, "Maintaining Traffic," of the Standard Specifications are amended to read:

•
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.

The second paragraph of Section 37‑1.07, "Finishing," of the Standard Specifications is amended to read:

•
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.

The second paragraph in Section 37-1.09, "Payment," of the Standard Specifications is amended to read:

•
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.

SECTION 39:  HOT MIX ASPHALT

Issue Date:  July 31, 2007

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 the HMA type as:

1.
Type A

2.
Type B

3.
Open graded friction course (OGFC).  OGFC includes 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 as:

1.
Standard

2.
Method

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

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.

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:

	Asphalt Modifier for Asphalt Rubber Binder

	Quality Characteristic
	ASTM
	Specification

	Viscosity, m2/s (x 10-6) at 100°C
	D 445
	X ± 3 a

	Flash Point, CL.O.C., °C
	D 92
	207 minimum

	Molecular Analysis

	Asphaltenes, percent by mass
	D 2007
	0.1 maximum

	Aromatics, percent by mass
	D 2007
	55 minimum

	Note:

	a.
	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
(% passing 2.36 mm sieve)
	LP‑10
	100

	High natural CRM gradation
(% passing 2.00 mm sieve)
	LP‑10
	100

	Wire in CRM (% max.)
	LP‑10
	0.01

	Fabric in CRM (% max.)
	LP‑10
	0.05

	CRM particle length (mm max.) a
	--
	4.75

	CRM specific gravity a
	CT 208
	1.1 – 1.2

	Natural rubber content in high natural CRM (%) a
	ASTM D 297
	40.0 – 48.0

	Note:
	

	a.
	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.  In the design, designate the asphalt, asphalt modifier, and CRM and their proportions.  The profile is not a specification and only serves to indicate expected trends in asphalt rubber binder properties during binder production.  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:

	Asphalt Rubber Binder Reaction Design Profile

	Test
	Minutes of Reaction a
	Limits

	
	45
	60
	90
	120
	240
	360
	1440
	

	Cone penetration @ 77 °F, 0.10 mm (ASTM D 217) 
	X b
	
	
	
	X
	
	X
	25 ‑ 70

	Resilience @ 77 °F, percent rebound (ASTM D 5329)
	X
	
	
	
	X
	
	X
	18 min.

	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:

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

	b.
	"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 Control or Acceptance
	Test Method
	Specification

	
	
	
	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 @ 350 °F, 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‑mm sieve is coarse

2.
Passing the 4.75‑mm sieve is fine

3.
Added and passing the 0.6‑mm 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.

	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 ‑ 77
	TV ±7

	0.6‑mm
	37 ‑ 43
	TV ±7

	0.075‑mm
	2 ‑ 12
	TV ±4


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

	19‑mm 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 ‑ 70
	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 ±6

	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 ±5

	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
	TV ±4

	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 ±6

	4.75‑mm
	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, aggregate must comply with:

	Aggregate Quality

	Quality Characteristic
	Test Method
	HMA Type

	
	
	A
	B
	RHMA‑G
	OGFC

	Percent of crushed particles

Coarse aggregate (% min.)

One fractured face

Two fractured faces

Fine aggregate (% min)

(Passing 4.75‑mm sieve

and retained on 2.36‑mm sieve.)
	CT 205
	90

75

70
	25

--

20
	--

90

70
	90

75

90

	Los Angeles Rattler (% Max.)

Loss at 100 Rev.

Loss at 500 Rev.
	CT 211
	12

45
	--

50
	12

40
	12

40

	Sand equivalent a (min.)
	CT 217
	47
	42
	47
	--

	Fine aggregate angularity (% min.) b
	AASHTO T 304 Method A
	45
	45
	45
	--

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

	Kc factor (max.)
	CT 303
	1.7
	1.7
	1.7
	--

	Kf factor (max.)
	CT 303
	1.7
	1.7
	1.7
	--

	Notes:
	

	a
	Reported value must be the average of 3 tests from a single sample.

	b.
	The Engineer waives this specification if HMA contains less than 10 percent of nonmanufactured sand by mass of total aggregate.


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 in this Section 39, "Hot Mix Asphalt," 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 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 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 HMA‑102 to document aggregate quality and mix design data.  Use Form HMA‑101 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.

•
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:

1.
Target asphalt binder percentage

2.
Asphalt binder supplier

3.
Asphalt rubber binder supplier

4.
Component materials used in asphalt rubber binder or percentage of any component materials

5.
Combined aggregate gradation

6.
Aggregate sources

7.
Substitution rate for RAP aggregate of more than 5 percent

8.
Any material in the JMF

•
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 HMA‑103.

39‑1.03B  HOT MIX ASPHALT FOR JOB MIX FORMULA

•
Determine the proposed JMF from a mix design that complies with:

	Hot Mix Asphalt for Job Mix Formula

	Quality Characteristic
	Test Method
	HMA Type

	
	
	A
	B
	RHMA‑G

	Air voids content (%)
	CT 367a
	4.0
	4.0
	Special Provisions

	Voids in mineral aggregate (% min.)

4.75‑mm grading

9.5‑mm grading

12.5‑mm grading

19‑mm grading
	LP‑2
	17

15

14

13
	17

15

14

13
	--

--

18 – 23b

18 – 23b

	Voids filled with asphalt (%)
	LP‑3
	65 ‑ 75
	65 ‑ 75
	Note d

	Dust proportion

4.75‑mm and 9.5‑mm gradings

12.5‑mm and 19‑mm gradings
	LP‑4
	0.9 – 2.0

0.6 – 1.3
	0.9 – 2.0

0.6 – 1.3
	Note d

	Stabilometer value c(min.)

4.75‑mm and 9.5‑mm gradings

12.5‑mm and 19‑mm gradings
	CT 366
	30

37
	30

35
	--

23

	Notes:
	

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

	b.
	Voids in mineral aggregate for RHMA‑G must be within this range.

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

	d.
	Report this value in the JMF submittal.


•
For mix design, prepare 3 briquettes separately at the proposed JMF 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 12 points.

39‑1.03C  JOB MIX FORMULA SUBMITTAL

•
Each JMF submittal must consist of:

1.
Proposed JMF on Form HMA‑101

2.
Aggregate quality test data on Form HMA‑102

3.
Asphalt rubber binder design and profile on Form HMA‑102

4.
Mix design data on Form HMA‑102

5.
JMF verification on Form HMA‑103, if applicable

6.
Materials Safety Data Sheets (MSDS) for:

6.1.
Asphalt binder

6.2.
Base asphalt binder used in asphalt rubber binder

6.3.
CRM and asphalt modifier used in asphalt rubber binder

6.4.
Blended asphalt rubber binder mixture

6.5.
Supplemental fine aggregate except fines from dust collectors

6.6.
Anti-strip additives

7.
Material samples submitted in labeled containers weighing no more than 22.5 kg each (notify the Engineer at least 2 business days before sampling materials):

7.1.
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.

7.2.
RAP from stockpiles or RAP system.  Samples must be at least 30 kg.

7.3.
Asphalt binder from the binder supplier.  Samples must be in two 1‑liter cylindrical shaped cans with open top and friction lids.

7.4.
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.

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 HMA‑103 dated within 12 months before HMA production, the Engineer verifies the JMF.  The Engineer verifies each proposed JMF within 20 days from the complete JMF submittal.  Verification consists of testing for compliance with the specifications.

•
Based on your testing and production experience, you may submit in writing on Form HMA‑101 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 ±0.3 percent 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

•
Test samples from the HMA plant to be used to determine possible JMF adjustments.

•
For HMA Type A, Type B, and RHMA‑G, the Engineer verifies the JMF from samples taken from the HMA plant to be used.  The Engineer verifies the JMF by testing plant-produced samples for:

1.
Aggregate quality

2.
Aggregate gradation (JMF TV ± tolerance)

3.
Asphalt binder content (JMF TV ± tolerance)

4.
HMA quality specified in the table Hot Mix Asphalt for Job Mix Formula except:

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

4.2.
Voids filled with asphalt (report only)

4.3.
Dust proportion (report only)

•
If you request in writing, the Engineer verifies RHMA‑G quality requirements within 3 business days of sampling.

•
In the Engineer's presence and from the same production run, take samples of aggregate, asphalt binder, RAP, and HMA.  Sample aggregate from cold feed belts or hot bins.  Take RAP samples from the RAP system.  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 use 1 part for your testing.  You may sample from a different project including a non-Department project if the Engineer is allowed to be present during sampling.

•
Prepare 3 briquettes from a single split sample.  To verify the JMF for stability, the Engineer tests the 3 briquettes and reports the average of 3 tests.  Prepare new briquettes if the range of stability for the 3 briquettes is more than 12 points.

•
If the Engineer verifies the JMF, the Engineer provides you a Form HMA‑103.

•
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 ±0.3 percent 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 HMA‑101 and verification of a plant-produced sample.

•
The Engineer reverifies the JMF if HMA production has stopped for longer than 30 days and the verified JMF is older than 12 months.

39‑1.03F  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 in writing to the Engineer within 3 days of a request except when Quality Control / Quality Assurance is specified.

39‑1.04B  PREPAVING CONFERENCE

•
You must 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.

•
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  CORES

•
For Standard and QC / QA projects, take 100‑mm or 150‑mm diameter cores at least once every 5 business days.  Take 1 core for every 225 tonnes of HMA from random locations the Engineer designates.  Take cores in the Engineer's presence and backfill and compact holes with HMA.  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.

39‑1.05  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.  Sampling must be statistically-based and random.

•
The Engineer accepts HMA based on:

1.
Accepted JMF

2.
Accepted QCP for Standard and QC / QA

3.
Compliance with the HMA acceptance specifications

4.
Acceptance of a lot for QC / QA

5.
Visual inspection

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 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 680 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.  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 for compliance with specifications.  You and the Engineer must report test results in writing within 3 business days of sampling.

•
For Standard and QC / QA projects, take 100‑mm or 150‑mm diameter cores within the first 680 tonnes on the first day of HMA production.  Take 1 core for every 225 tonnes of HMA at locations the Engineer designates.  Take cores in the Engineer's presence and backfill and compact holes with HMA.  Before submitting a core to the Engineer, mark it with the core's location and place it in a protective container.  For each 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 core locations and include them in your production tests for percent of maximum theoretical density.

•
For Standard and QC / QA projects, prepare 3 briquettes from a single split sample.  You and the Engineer test for compliance with stability specifications and report the average of 3 tests.  Prepare new briquettes if the range of stability for the 3 briquettes is more than 12 points.

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:

1.
California Test 109

2.
The Department's Materials Plant Qualification 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 degrees C and 190 degrees C when mixed with aggregate.

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

•
Aggregate must not be more than 163 degrees C when mixed with asphalt binder.  Aggregate temperature specifications do not apply when you use RAP.

•
HMA with or without RAP must not be more than 163 degrees 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, the asphalt binder must be between 177 degrees C and 218 degrees C when you add asphalt modifier.  Mix them for at least 20 minutes.  When you add CRM, the asphalt binder and asphalt modifier must be between 177 degrees C and 218 degrees 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 degrees C and the lower of 218 degrees C or 6 degrees C below the asphalt binder's flash point indicated in the MSDS.

•
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 degrees 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 except layers placed the same day

3.
Between HMA layers if dirt or other foreign material is present on the surface including HMA layers placed the same day

4.
To vertical surfaces of:

4.2.
Curbs

4.3.
Gutters

4.4.
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

	HMA Overlay over:
	Minimum Residual Rates (liters per square meter)

	
	SS1/SS1h and QS1h/CQS1h Asphaltic Emulsion
	RS1/RS2 and QS1/CQS1 Asphaltic Emulsion
	Asphalt Binder and PMRS2/PMCRS2 Asphaltic Emulsion

	New HMA (between lifts)
	0.09
	0.14
	0.09

	Existing HMA and PCC pavement
	0.14
	0.18
	0.14

	Planed pavement
	0.23
	0.27
	0.18


	Tack Coat Application Rates for OGFC

	OGFC over:
	Minimum Residual Rates (liters per square meter)

	
	SS1/SS1h and QS1h/CQS1h Asphaltic Emulsion
	RS and QS1/CQS1 Asphaltic Emulsion
	Asphalt Binder and PMRS2/PMCRS2 Asphaltic Emulsion

	New HMA
	0.14
	0.18
	0.14

	Existing HMA and PCC pavement
	0.23
	0.27
	0.18

	Planed pavement
	0.27
	0.32
	0.23


•
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 change tack coat rates.

•
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 degrees C and 175 degrees C when applied.

39‑1.09D  GEOSYNTHETIC PAVEMENT INTERLAYER

•
Before placing the geosynthetic pavement interlayer and asphalt binder:

1.
Repair cracks 6 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 liter ± 0.14 liter 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.

•
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 degrees C

•
Pave HMA in maximum 75‑mm thick compacted layers.

•
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.

•
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:

1.
Shoulders

2.
Tapers

3.
Transitions

4.
Road connections

5.
Private drives

6.
Curve widenings

7.
Chain control lanes

8.
Turnouts

9.
Left turn pockets

•
If the number of lanes change, pave each through lane's top layer before paving a changing 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 degrees C for HMA with unmodified binder

2.
Below 60 degrees C for HMA with modified binder

3.
Below 80 degrees 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.

•
If a 19 mm aggregate grading is specified, you may use a 12.5 mm aggregate grading if you place HMA lifts between 38 mm and 60 mm thick.

•
Spread and compact HMA under Section 39‑3, "Method," if either:

1.
Total paved thickness is less than 45 mm.

2.
Total paved thickness is less than 60 mm and a 19‑mm aggregate grading is specified and used.

3.
You spread and compact at:

3.1.
Digouts

3.2.
Leveling courses

3.3.
Detours not included in the final roadway prism

3.4.
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 degrees 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‑m ± 0.06‑m 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

39‑1.12C  PROFILOGRAPH

•
Under California Test 526, determine the zero (null) blanking band Profile Index (PI0) 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 PI0 must be at most 75 mm per 160‑m section.

•
On horizontal curves with a centerline radius of curvature between 300 m and 600 m including pavement within the superelevation transitions, the PI0 must be at most 150 mm per 160 m 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 PI0.  You must measure these areas with a 3.6‑m straightedge and determine must-grinds with a profilograph:

1.
New HMA with a total thickness less than or equal to 75 mm

2.
Horizontal curves with a centerline radius of curvature less than 300 m including pavement within the superelevation transitions of those curves

3.
Within 3.66 m of a transverse joint separating the pavement from:

3.1.
Existing pavement not constructed under the same project

3.2.
A bridge deck or approach slab

4.
Exit ramp termini, truck weigh stations, weigh-in-motion areas, and ramps and connectors with steep grades and superelevation rates greater than 6 percent

5.
Turn lanes and areas around manholes or drainage transitions

6.
Acceleration and deceleration lanes for at-grade intersections

7.
Shoulders and miscellaneous areas

8.
HMA pavement with a length of less than 900 m

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 conform to the smoothness specifications, grind the pavement to within tolerances or remove and replace it.  Grinding HMA pavement must comply with Section 42‑2.02, "Construction."

•
Remove and replace 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

•
Ground 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

•
After grinding, measure the ground HMA pavement surface with a profilograph and a 3.66‑m straightedge until the pavement is within specified tolerances.  If a must-grind area or straightedged pavement cannot be ground 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

•
Miscellaneous areas are outside the traveled way and include:

1.
Median areas not including inside shoulders

2.
Island areas

3.
Sidewalks

4.
Dikes

5.
Gutters

6.
Gutter flares

7.
Ditches

8.
Overside drains

9.
Aprons at the ends of drainage structures

•
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‑mm or 12.5‑mm HMA Type A and Type B aggregate gradations.

3.
Minimum asphalt binder content must be 6.8 percent for 9.5‑mm aggregate and 6.0 percent for 12.5‑mm 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.

39‑1.14  SHOULDER RUMBLE STRIP

•
Construct shoulder rumble strips by rolling or grinding indentations in the top layer of new HMA surfacing.

•
Select the method and equipment for constructing ground-in indentations.

•
Do not construct shoulder rumble strips on structures or approach slabs.

•
Construct rumble strips within 50 mm of the specified alignment.  Roller or grinding equipment must be equipped with a sighting device enabling the operator to maintain the rumble strip alignment.

•
Rolled-in indentations must not vary from the specified dimensions by more than 10 percent.

•
Ground-in indentations must comply with the specified dimensions within 1.5 mm in depth or 10 percent in length and width.

•
The Engineer orders grinding or removal and replacement of noncompliant rumble strips to bring them within specified tolerances.  Ground surface areas must be neat and uniform in appearance.

•
The grinding equipment must be equipped with a vacuum attachment to remove residue.

•
Dispose of removed material under Section 7‑1.13, "Disposal of Material Outside the Highway Right of Way."

•
On ground areas, apply fog seal coat under Section 37‑1, "Seal Coats."

39‑2  STANDARD

39‑2.01  DESCRIPTION

•
If HMA Type A, Type B, RHMA‑G, or OGFC 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

39‑2.02B  QUALITY CONTROL TESTING

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

	Minimum Quality Control – Standard

	Quality Characteristic
	Test Method
	Minimum Sampling and Testing Frequency
	HMA Type

	
	
	
	A
	B
	RHMA‑G
	OGFC

	Aggregate gradation a
	CT 202
	1 per 680 tonnes and any remaining part
	JMF ( Tolerance b
	JMF ( Tolerance b
	JMF ( Tolerance b
	JMF ( Tolerance b

	Sand equivalent (min.) c
	CT 217
	
	47
	42
	47
	--

	Asphalt binder content
	CT 379 or 382
	
	JMF ( 0.45%
	JMF ( 0.45%
	JMF ( 0.50%
	JMF

+0.50

-0.70

	HMA moisture content (max.)
	CT 370
	1 per 2,250 tonnes but not less than 1 per paving day
	1.0%
	1.0%
	1.0%
	1.0%

	Percent of maximum theoretical density d, e
	Quality control plan
	2 per business day (min.)
	91% ‑ 97%
	91% ‑ 97%
	91% ‑ 97%
	--

	Stabilometer valuec, f, g (min.)

4.75‑mm and 9.5‑mm gradings

12.5‑mm and 19‑mm gradings
	CT 366
	One per 3,600 tonnes or 2 per 5 bus-iness days, which-ever is more
	30

37
	30

35
	--

23
	--

--

	Air voids content (%) c,h 
	CT 367
	
	4 ( 2%
	4 ( 2%
	Specification ( 2%
	--

	Aggregate moisture content at continuous mixing plants and RAP moisture content at continuous mixing plants and batch mixing plants i
	CT 226 or CT 370
	2 per day during production
	--
	--
	--
	--

	Percent of crushed particles coarse aggregate (% min.)

One fractured face

Two fractured faces

Fine aggregate (% min)

(Passing 4.75‑mm sieve and retained on 2.38‑mm sieve.)
	CT 205
	As necessary and designat-ed in the QCP.  At least once per project
	90

75

70
	25

--

20
	--

90

70
	90

75

90

	Los Angeles Rattler (% max.)

Loss at 100 rev.

Loss at 500 rev.
	CT 211
	
	12

45
	--

50
	12

40
	12

40

	Voids filled with asphalt (%)
	LP‑3
	
	Report only
	Report only
	Report only
	--

	Fine aggregate angularity (% min.)
	AASHTO T 304, Method A
	
	Report only
	Report only
	Report only
	--

	Flat and elongated particles (% max. @ 5:1)
	ASTM D 4791
	
	Report only
	Report only
	Report only
	Report only

	Voids in mineral aggregate (% min.)
	LP‑2
	
	Report only
	Report only
	Report only
	--

	Dust proportion
	LP‑4
	
	Report only
	Report only
	Report only
	--

	Smoothness
	Section 39-1.12
	--
	3.66 m straightedge, must-grind, and PI0
	3.66 m straightedge, must-grind, and PI0
	3.66 m straightedge, must-grind, and PI0
	3.66 m straightedge and must-grind

	Asphalt rubber binder viscosity @ 177 degrees C, centipoises
	Section 39‑1.02D
	--
	--
	--
	1,500 – 4,000
	1,500 – 4,000

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

	Notes:

	a.
	Determine combined aggregate gradation containing RAP under Laboratory Procedure LP‑9.

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

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

	d.
	Required for HMA Type A, Type B, and RHMA‑G if the total paved thickness is at least 45 mm.

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

	f.
	Prepare and test a set of 3 briquettes for each stability determination.  If the stability range is more than 12 points, prepare and test new briquettes.

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

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

	i.
	For adjusting the plant controller at the HMA plant.


•
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.

4.
Test to confirm compliance with the specifications.

5.
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 aggregate and HMA for acceptance testing and tests for:

	Acceptance – Standard

	Quality Characteristic
	Test Method
	HMA Type

	
	
	A
	B
	RHMA‑G
	OGFC

	Aggregate gradation a
	CT 202
	JMF ( Tolerance c
	JMF ( Tolerance c
	JMF ( Tolerance c
	JMF ( Tolerance c

	Sieve
	19 mm
	12.5mm
	9.5 mm
	
	
	
	
	

	12.5‑mm
	X b
	
	
	
	
	
	
	

	9.5‑mm
	
	X
	
	
	
	
	
	

	4.75‑mm
	
	
	X
	
	
	
	
	

	2.36‑mm
	X
	X
	X
	
	
	
	
	

	0.075-mm
	X
	X
	X
	
	
	
	
	

	Sand equivalent (min.) d
	CT 217
	47
	42
	47
	--

	Asphalt binder content
	CT 379 or 382
	JMF ( 0.45%
	JMF ( 0.45%
	JMF ( 0.5%
	JMF

+0.50

-0.70

	HMA moisture content (max.)
	CT 370
	1.0%
	1.0%
	1.0%
	1.0%

	Percent of maximum theoretical density e, f
	CT 375
	91% – 97%
	91% – 97%
	91% – 97%
	--

	Stabilometer value d, g,h (min.)

4.75‑mm and 9.5‑mm gradings

12.5‑mm and 19‑mm gradings
	CT 366
	30
37
	30
35
	--

23
	--

--

	Air voids content (%) d, i
	CT 367
	4 ( 2%
	4 ( 2%
	Specification ( 2%
	--

	Percent of crushed particles

Coarse aggregate (% min.)

One fractured face

Two fractured faces

Fine aggregate (% min)

(Passing 4.75‑mm sieve and retained on 2.36‑mm sieve.)
	CT 205
	90

75

70
	25

--

20
	--

90

70
	90

75

90

	Los Angeles Rattler (% max.)

Loss at 100 rev.

Loss at 500 rev.
	CT 211
	12

45
	--

50
	12

40
	12

40

	Voids filled with asphalt (%)
	LP‑3
	Report only
	Report only
	Report only
	--

	Fine aggregate angularity (% min.)
	AASHTO T 304, Method A
	Report only
	Report only
	Report only
	--

	Flat and elongated particles (% Max. @ 5:1)
	ASTM D 4791
	Report only
	Report only
	Report only
	Report only

	Voids in mineral aggregate (% min.)
	LP‑2
	Report only
	Report only
	Report only
	--

	Dust proportion
	LP‑4
	Report only
	Report only
	Report only
	--

	Smoothness
	Section 39‑1.12
	3.66‑m straightedge, must-grind, and PI0
	3.66‑m straightedge, must-grind, and PI0
	3.66‑m straightedge, must-grind, and PI0
	3.66‑m straightedge and must-grind

	Asphalt binder
	Various
	Section 92
	Section 92
	Section 92
	Section 92

	Asphalt rubber binder
	Various
	--
	--
	Section 92‑1.02(C) and Section 39‑1.02D
	Section 92‑1.02(C) and Section 39‑1.02D

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

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

	a.
	The Engineer determines combined aggregate gradations containing RAP under Laboratory Procedure LP‑9.

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

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

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

	e.
	The Engineer determines percent of maximum theoretical density if the total 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 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.

	g.
	The Engineer prepares and tests a set of 3 briquettes for each stability determination.  If the stability range is more than 12 points, the Engineer prepares new briquettes.

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

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


•
No single test result may represent more than the smaller of 680 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.

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.

•
The Engineer tests the core you take from each 225 tonnes of HMA production.  The Engineer determines the percent of maximum theoretical density for each core by determining the core's density and dividing by the maximum theoretical density.

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

•
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 and RHMA‑G Percent of Maximum Theoretical Density
	Reduced Payment Factor
	HMA Type A and B and RHMA‑G Percent of Maximum Theoretical Density
	Reduced Payment Factor

	91.0
	0.0000
	97.0
	0.0000

	90.9
	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


39‑2.04  TRANSPORTING, SPREADING, AND COMPACTING

•
Determine the number of rollers needed to obtain the specified density and surface finish.

39‑3  METHOD

39‑3.01  DESCRIPTION

•
If HMA Type A, Type B, RHMA‑G, or OGFC is specified as Method, construct it under Section 39‑1, "General," this Section 39‑3, "Method," and Section 39‑5, "Measurement and Payment."

39‑3.02  ENGINEER'S ACCEPTANCE

39‑3.02A  TESTING

•
The Engineer samples aggregate and HMA for acceptance testing and tests for:

	Acceptance – Method

	Quality Characteristic
	Test Method
	HMA Type

	
	
	A
	B
	RHMA‑G
	OGFC

	Aggregate gradation a
	CT 202
	JMF ( Tolerance b
	JMF ( Tolerance b
	JMF ( Tolerance b
	JMF ( Tolerance b

	Sand equivalent (min.) c
	CT 217
	47
	42
	47
	--

	Asphalt binder content
	CT 379 or 382
	JMF ( 0.45%
	JMF ( 0.45%
	JMF ( 0.5%
	JMF

+0.50

-0.70

	HMA moisture content (max.)
	CT 370
	1.0%
	1.0%
	1.0%
	1.0%

	Stabilometer valuec, d, e (min.)

4.75‑mm and 9.5‑mm gradings

12.5‑mm and 19‑mm gradings
	CT 366
	30

37
	30

35
	--

23
	--

--

	Percent of crushed particles

Coarse aggregate (% min.)

One fractured face

Two fractured faces

Fine aggregate (% min)

(Passing 4.75‑mm sieve and retained on 2.36‑mm sieve.)
	CT 205
	90

75

70
	25

--

20
	--

90

70
	90

75

90

	Los Angeles Rattler (% max.)

Loss at 100 rev.

Loss at 500 rev.
	CT 211
	12

45
	--

50
	12

40
	12

40

	Air voids content (%) c, f
	CT 367
	4 ( 2%
	4 ( 2%
	Specification ( 2%
	--

	Voids filled with asphalt (%)
	LP‑3
	Report only
	Report only
	Report only
	--

	Fine aggregate angularity (% min.)
	AASHTO T 304, Method A
	Report only
	Report only
	Report only
	--

	Flat and elongated particles (% Max. @ 5:1)
	ASTM D 4791
	Report only
	Report only
	Report only
	Report only

	Voids in mineral aggregate (% Min.)
	LP‑2
	Report only
	Report only
	Report only
	--

	Dust proportion
	LP‑4
	Report only
	Report only
	Report only
	--

	Smoothness
	Section 39‑1.12
	3.66‑m straightedge and must-grind
	3.66‑m straightedge and must-grind
	3.66‑m straightedge and must-grind
	3.66‑m straightedge and must-grind

	Asphalt binder
	Various
	Section 92
	Section 92
	Section 92
	Section 92

	Asphalt rubber binder
	Various
	--
	--
	Section 92‑1.02(C) and Section 39‑1.02D
	Section 92‑1.02(C) and Section 39-1.02D

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

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

	a.
	The Engineer determines combined aggregate gradations containing RAP under Laboratory Procedure LP‑9.

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

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

	d.
	The Engineer prepares and tests a set of 3 briquettes for each stability determination.  If the stability range is more than 12 points, the Engineer prepares and tests new briquettes.

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

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


•
No single test result may represent more than the smaller of 680 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.

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.

39‑3.03  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 2,500 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.

2.
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.

3.
One steel-tired, 2‑axle tandem roller.  The roller's gross static weight 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 at least 2 steel-tired, 2‑axle tandem rollers for each paver.  Each roller must weigh between 2250 kilograms to 3075 kilograms per linear meter of drum width.

39‑3.04  TRANSPORTING, SPREADING, AND COMPACTING

•
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

	
	Atmospheric,( C
	Surface,( C

	
	Unmodified Asphalt Binder
	Modified Asphalt Bindera
	Unmodified Asphalt Binder
	Modified Asphalt Binder a

	(45
	12.8
	10.0
	15.6
	12.8

	45 – 75
	7.2
	7.2
	10.0
	10.0

	Note:

	a.
	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 degrees C

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

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

2.
Modified asphalt binder, complete:

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

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

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

•
For RHMA‑G:

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

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

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

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

5.
If the atmospheric temperature is below 21 degrees 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 degrees C and the surface temperature is at least 15.6 degrees C.

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

3.
Complete all compaction before the surface temperature drops below 95 degrees C.

4.
If the atmospheric temperature is below 21 degrees 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 modified asphalt binder except asphalt rubber binder:

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

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

3.
Complete all compaction before the surface temperature drops below 85 degrees C.

4.
If the atmospheric temperature is below 21 degrees 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 RHMA‑O and RHMA‑O‑HB:

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

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

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

4.
If the atmospheric temperature is below 21 degrees 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 with the vibrator turned off.

39‑4  QUALITY CONTROL / QUALITY ASSURANCE

39‑4.01  DESCRIPTION

•
If HMA Type A, Type B, or RHMA‑G 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 you:

1.
Complete 20 sublots

2.
Change the JMF

3.
Stop production for more than 30 days

4.
Stop production and the Engineer terminates the lot because:

4.1.
A lot's composite quality factor, QFC, or an individual quality factor, QFQCi for i = 3, 4, or 5, is below 0.90 determined under Section 39‑4.03F, "Statistical Evaluation"

4.2.
An individual quality factor, QFQCi for i = 1 or 2, is below 0.75 for the last 5 tests

•
Each lot consists of no more than 20 sublots.  A sublot is 680 tonnes except HMA paved at day's end greater than 225 tonnes is a sublot.  If HMA paved at day's end is less than 225 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 control factor, QFC, and individual quality control factors, QFQCi, to control your process and evaluate quality control program.  For quality characteristics without quality control 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

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 and Quality Assurance Manual for Asphalt Concrete 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 and Quality Assurance Manual for Asphalt Concrete 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:

	Minimum Quality Control – QC / QA

	Quality Characteristic
	Test Method
	Min-imum Sampl-ing and Testing Frequen-cy
	HMA Type
	Location of Sampling
	Maximum Report-ing Time Allow-ance

	
	
	
	A
	B
	RHMA‑G
	
	

	Aggregate gradation a
	CT 202
	1 per 680 tonnes
	JMF ± Tolerance b
	JMF ± Tolerance b
	JMF ± Tolerance b
	CT 125
	24 hours

	Asphalt binder content
	CT 379 or 382
	
	JMF ±0.45%
	JMF ±0.45%
	JMF ±0.5%
	Loose Mix Behind Paver

See CT 125
	

	Percent of maximum theoretical densityc, d
	QC Plan
	
	92% ‑ 96%
	92% ‑ 96%
	91% ‑ 96%
	QC Plan
	

	Aggregate moisture content at continuous mixing plants and RAP moisture content at continuous mixing plants and batch mixing plants e
	CT 226 or CT 370
	2 per day during produc-tion
	--
	--
	--
	Stock-piles or cold feed belts
	--

	Sand equivalent f (min.)
	CT 217
	1 per 680 tonnes
	47
	42
	47
	CT 125
	24 hours

	HMA moisture content (max.)
	CT 370
	1 per 2250 tonnes but

not less than 1 per paving day
	1.0%
	1.0%
	1.0%
	Loose Mix Behind Paver

See CT 125


	24 hours

	Stabilometer

Valuef, g, h (min.)

4.75‑mm and 9.5‑mm gradings

12.5‑mm and 19‑mm gradings
	CT 366
	1 per 3600 tonnes or 2 per 5 bus-iness days, which-ever is more
	30

37
	30

35
	--

23
	
	48 hours

	Air voids content (%)f, i
	CT 367
	
	4 ± 2%
	4 ± 2%
	Specifica-tion ± 2%
	
	

	Percent of crushed particles coarse aggregate (% min.)

One fractured face

Two fractured faces

Fine aggregate (% min)

(Passing 4.75‑mm sieve and retained on 2.36‑mm sieve.)
	CT 205
	As neces-sary and designat-ed in QCP.  At least once per project.
	90

75

70
	25

--

20
	--

90

70
	CT 125
	48 hours

	Los Angeles Rattler (% max.)

Loss at 100 rev.

Loss at 500 rev.
	CT 211
	
	12

45
	--

50
	12

40
	CT 125
	

	Fine aggregate angularity (% Min.)
	AASHTO T 304, Method A
	
	Report only
	Report only
	Report only
	CT 125
	

	Flat and elongated particle (% max. @ 5:1)
	ASTM D 4791
	
	
	
	
	CT 125
	

	Voids in mineral aggregate (% min.)
	LP‑2
	
	
	
	
	LP‑2
	

	Voids filled with asphalt (%)
	LP‑3
	
	
	
	
	LP‑3
	

	Dust proportion


	LP‑4
	
	
	
	
	LP‑4
	

	Smoothness
	Section 39‑1.12
	--
	3.66‑m straight-edge, must-grind, and PI0
	3.66‑m straight-edge, must-grind, and PI0
	3.66‑m straight-edge, must-grind, and PI0
	--
	

	Asphalt rubber binder viscosity @ 177 degrees C, centipoises
	Section 39‑1.02D
	--
	--
	--
	1,500 – 4,000
	Section 39‑1.02D
	24 hours

	Crumb rubber modifier
	Section 39‑1.02D
	--
	--
	--
	Section 39‑1.02D
	Section 39‑1.02D
	48 hours

	Notes:

	a.
	Determine combined aggregate gradation containing RAP under Laboratory Procedure LP‑9.

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

	c.
	Required for HMA Type A, Type B, and RHMA‑G if the total paved thickness is at least 45 mm.

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

	e.
	For adjusting the plant controller at the HMA plant.

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

	g.
	Prepare and test a set of 3 briquettes for each stability determination.  If the stability range is more than 12 points, prepare and test new briquettes.

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

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


•
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."

•
For any quality characteristic for which a quality control factor, QFQCi, is not determined, 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.

4.
Test and confirm compliance with the specifications.

5.
Demonstrate compliance with the specifications before resuming production and placement on the State highway.

39‑4.03D  CHARTS AND RECORDS

•
Record sampling and testing results for quality control on forms provided in the Department's Quality Control and Quality Assurance Manual for Asphalt Concrete Production and Placement, 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, Pavement Asphalt Concrete Reporting System.

39‑4.03E  RECORDS OF INSPECTION AND TESTING

•
During HMA production, submit in writing a daily:

1.
Asphalt Concrete Construction Daily Record of Inspection.  Also make this record available at the HMA plant and job site each day.

2.
Asphalt Concrete 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.

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, QFQC5, for HMA paved in:

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

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

3.
Dig outs

4.
Leveling courses

5.
Detours not part of the finished roadway prism

6.
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 ([image: image1.wmf]X 

) of the test values
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where:

	x = 
	individual test values

	n = 
	number of test values, where n is:

	1.
	For quality control, not more than 20 quality control tests

	2.
	For Engineer's acceptance, 3 quality assurance tests or 1 quality assurance test for every 5 quality control tests, whichever is more.


2.
Calculate the standard deviation
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	where:

∑(x2) = 
	sum of the squares of individual test values

	(∑x)2 = 
	sum of the individual test values squared

	n = 
	number of test values, where n is:

	1.
	For quality control, not more than 20 quality control tests

	2.
	For Engineer's acceptance, 3 quality assurance tests or 1 quality assurance test for every 5 quality control tests, whichever is more.


3.
Calculate the upper quality index (Qu)
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where:

	USL = 
	target value plus the production tolerance or upper specification limit

	s = 
	standard deviation
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4.
Calculate the lower quality index (QL);
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where:

	LSL = 
	target value minus production tolerance or lower specification limit

	s = 
	standard deviation

	[image: image7.wmf]X 

 = 
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5.
From the table, Upper Quality Index QU or Lower Quality Index QL, of this Section 39‑4.03F, "Statistical Evaluation", determine PU ;

where:

	PU = 
	the estimated percentage of work outside the USL.

	
	PU = 0, when USL is not specified.


6.
From the table, Upper Quality Index QU or Lower Quality Index QL, of this Section 39‑4.03F, "Statistical Evaluation," determine PL;

where:

	PL = 
	the estimated percentage of work outside the LSL.

	
	PL = 0,  when LSL is not specified.


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

Percent defective  =  PU + PL
•
PU and PL are determined from:

	PU
	Upper Quality Index QU or Lower Quality Index QL

	or
	Sample Size (n)

	PL
	5
	6
	7
	8
	9
	10-11
	12-14
	15-17
	18-22
	23-29
	30-42
	43-66
	>66

	0
	1.72
	1.88
	1.99
	2.07
	2.13
	2.20
	2.28
	2.34
	2.39
	2.44
	2.48
	2.51
	2.56

	1
	1.64
	1.75
	1.82
	1.88
	1.91
	1.96
	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
	1.81
	1.84
	1.87
	1.89
	1.91
	1.93
	1.94
	1.95

	3
	1.52
	1.59
	1.63
	1.66
	1.68
	1.71
	1.73
	1.75
	1.76
	1.78
	1.79
	1.80
	1.81

	4
	1.47
	1.52
	1.56
	1.58
	1.60
	1.62
	1.64
	1.65
	1.66
	1.67
	1.68
	1.69
	1.70

	5
	1.42
	1.47
	1.49
	1.51
	1.52
	1.54
	1.55
	1.56
	1.57
	1.58
	1.59
	1.59
	1.60

	6
	1.38
	1.41
	1.43
	1.45
	1.46
	1.47
	1.48
	1.49
	1.50
	1.50
	1.51
	1.51
	1.52

	7
	1.33
	1.36
	1.38
	1.39
	1.40
	1.41
	1.41
	1.42
	1.43
	1.43
	1.44
	1.44
	1.44

	8
	1.29
	1.31
	1.33
	1.33
	1.34
	1.35
	1.35
	1.36
	1.36
	1.37
	1.37
	1.37
	1.38

	9
	1.25
	1.27
	1.28
	1.28
	1.29
	1.29
	1.30
	1.30
	1.30
	1.31
	1.31
	1.31
	1.31

	10
	1.21
	1.23
	1.23
	1.24
	1.24
	1.24
	1.25
	1.25
	1.25
	1.25
	1.25
	1.26
	1.26

	11
	1.18
	1.18
	1.19
	1.19
	1.19
	1.19
	1.20
	1.20
	1.20
	1.20
	1.20
	1.20
	1.20

	12
	1.14
	1.14
	1.15
	1.15
	1.15
	1.15
	1.15
	1.15
	1.15
	1.15
	1.15
	1.15
	1.15

	13
	1.10
	1.10
	1.10
	1.10
	1.10
	1.10
	1.11
	1.11
	1.11
	1.11
	1.11
	1.11
	1.11

	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
	0.99
	0.99
	0.99
	0.99
	0.98
	0.98
	0.98
	0.98
	0.98
	0.98
	0.98
	0.98

	17
	0.97
	0.96
	0.95
	0.95
	0.95
	0.95
	0.94
	0.94
	0.94
	0.94
	0.94
	0.94
	0.94

	18
	0.93
	0.92
	0.92
	0.92
	0.91
	0.91
	0.91
	0.91
	0.90
	0.90
	0.90
	0.90
	0.90

	19
	0.90
	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
	0.87
	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
	0.84
	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
	0.81
	0.79
	0.79
	0.78
	0.78
	0.77
	0.77
	0.77
	0.76
	0.76
	0.76
	0.76
	0.76

	23
	0.77
	0.76
	0.75
	0.75
	0.74
	0.74
	0.74
	0.73
	0.73
	0.73
	0.73
	0.73
	0.73

	24
	0.74
	0.73
	0.72
	0.72
	0.71
	0.71
	0.70
	0.70
	0.70
	0.70
	0.70
	0.70
	0.70

	25
	0.71
	0.70
	0.69
	0.69
	0.68
	0.68
	0.67
	0.67
	0.67
	0.67
	0.67
	0.67
	0.66

	26
	0.68
	0.67
	0.67
	0.65
	0.65
	0.65
	0.64
	0.64
	0.64
	0.64
	0.64
	0.64
	0.63

	27
	0.65
	0.64
	0.63
	0.62
	0.62
	0.62
	0.61
	0.61
	0.61
	0.61
	0.61
	0.61
	0.60

	28
	0.62
	0.61
	0.60
	0.59
	0.59
	0.59
	0.58
	0.58
	0.58
	0.58
	0.58
	0.58
	0.57

	29
	0.59
	0.58
	0.57
	0.57
	0.56
	0.56
	0.55
	0.55
	0.55
	0.55
	0.55
	0.55
	0.54

	30
	0.56
	0.55
	0.54
	0.54
	0.53
	0.53
	0.52
	0.52
	0.52
	0.52
	0.52
	0.52
	0.52

	31
	0.53
	0.52
	0.51
	0.51
	0.50
	0.50
	0.50
	0.49
	0.49
	0.49
	0.49
	0.49
	0.49

	32
	0.50
	0.49
	0.48
	0.48
	0.48
	0.47
	0.47
	0.47
	0.46
	0.46
	0.46
	0.46
	0.46

	33
	0.47
	0.48
	0.45
	0.45
	0.45
	0.44
	0.44
	0.44
	0.44
	0.43
	0.43
	0.43
	0.43

	34
	0.45
	0.43
	0.43
	0.42
	0.42
	0.42
	0.41
	0.41
	0.41
	0.41
	0.41
	0.41
	0.40

	35
	0.42
	0.40
	0.40
	0.39
	0.39
	0.39
	0.38
	0.38
	0.38
	0.38
	0.38
	0.38
	0.38

	36
	0.39
	0.38
	0.37
	0.37
	0.36
	0.36
	0.36
	0.36
	0.36
	0.36
	0.36
	0.36
	0.36

	37
	0.36
	0.35
	0.34
	0.34
	0.34
	0.33
	0.33
	0.33
	0.33
	0.33
	0.33
	0.33
	0.32

	38
	0.33
	0.32
	0.32
	0.31
	0.31
	0.31
	0.30
	0.30
	0.30
	0.30
	0.30
	0.30
	0.30

	39
	0.30
	0.30
	0.29
	0.28
	0.28
	0.28
	0.28
	0.28
	0.28
	0.28
	0.28
	0.28
	0.28

	40
	0.28
	0.25
	0.25
	0.25
	0.25
	0.25
	0.25
	0.25
	0.25
	0.25
	0.25
	0.25
	0.25

	41
	0.25
	0.23
	0.23
	0.23
	0.23
	0.23
	0.23
	0.23
	0.23
	0.23
	0.23
	0.23
	0.23

	42
	0.23
	0.20
	0.20
	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
	0.13
	0.13
	0.13
	0.13
	0.13
	0.13
	0.13
	0.13
	0.13
	0.13
	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
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05

	49
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03
	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.
	If the value of QU or QL does not correspond to a value in the table, use the next lower value.

	2.
	If QU or QL are negative values, PU or PL is equal to 100 minus the table value for PU or PL.


Quality Factor Determination

•
Determine individual quality factors, QFQCi, using percent defective = PU + PL and:

	Quality Factors

	
	Maximum Allowable Percent Defective (PU + PL)

	Quality
	Sample Size (n)

	Factor
	5
	6
	7
	8
	9
	10-11
	12-14
	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
	1
	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
	14
	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 QU or Lower Quality Index QL," 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:
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where:

	QFC = 
	the composite quality factor for the lot rounded to 2 decimal places.

	QFQCi = 
	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

•
The Engineer takes HMA and aggregate samples during production and splits each sample into 4 parts.  The Engineer tests 1 part to verify quality control test results, submits 1 part to you, and reserves and stores 2 parts.

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 sequential sublots for the comparison.  When there are less than 20 sequential sublots, the Engineer uses the maximum number of sequential sublots available.  For 20 sequential sublots or more, the Engineer uses a moving average and standard deviation of the last 20 sequential sublots.

•
The t‑value for a group of test data is computed as follows:
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where:

	nc =
	Number of quality control tests (2 minimum, 20 maximum).

	nv =
	Number of verification tests (minimum of 1 required).

	[image: image10.wmf]X 
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 =
	Mean of quality control tests.

	[image: image11.wmf]X 

v

 =
	Mean of verification tests.

	Sp =
	Pooled standard deviation (When nv = 1, Sp = Sc).

	Sc =
	Standard deviation of quality control tests.

	Sv =
	Standard deviation of verification tests (when nv > 1).


•
The comparison of quality control test results and the verification test results is at a level of significance of α = 0.025.  The Engineer computes t and compares it to the critical t‑value, tcrit, from:

	Critical T‑Value

	Degrees of freedom

(nc+nv-2)
	tcrit
(for ( = 0.025)
	Degrees of freedom

(nc+nv-2)
	tcrit
(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
	2.414

	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
	2.473
	120
	2.270

	17
	2.458
	∞
	2.241


•
If the t‑value computed is less than or equal to tcrit, quality control test results are verified.

•
If the t‑value computed is greater than tcrit and both [image: image12.wmf]X 
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 and  [image: image13.wmf]X 
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 comply with acceptance specifications, the quality control tests are verified.  You may continue to produce and place HMA with the following allowable differences:

1.
[image: image14.wmf]c
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  ≤ 1.0 percent for any grading

2.
[image: image15.wmf]c
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  ≤ 0.1 percent for asphalt binder content

•
If the t‑value computed is greater than tcrit and the [image: image16.wmf]c

v

X

X
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 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  GENERAL

•
The Engineer samples aggregate and HMA for acceptance testing and tests for:

	HMA Acceptance – QC / QA

	Index

(i)
	Quality Characteristic
	Weight-ing Factor

(w)
	Test Method
	HMA Type

	
	
	
	
	A
	B
	RHMA‑G

	
	
	Aggregate gradation a
	
	CT 202
	JMF ± Tolerance c

	
	Sieve
	
	
	
	
	
	

	
	
	19-mm
	12.5-mm
	9.5-mm
	
	
	

	1
	12.5-mm
	X b
	--
	--
	0.05
	
	

	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
	0.30
	CT 379 or 382
	JMF ± 0.45%
	JMF ± 0.45%
	JMF ± 0.5%

	5
	Percent of maximum theoretical density d, e
	0.40
	CT 375
	92 – 96%
	92 – 96%
	91 – 96%

	
	Sand equivalent (min.) f
	
	CT 217
	47
	42
	47

	
	Stabilometer value f, g, h (min.)

4.75‑mm and 9.5‑mm gradings

12.5‑mm and 19‑mm gradings
	
	CT 366
	30

37
	30

35
	--

23

	
	Air voids content (%)f, i
	
	CT 367
	4 ± 2%
	4 ± 2%
	Specifica-tion ± 2%

	
	Percent of crushed particles coarse aggregate (% min.)

One fractured face

Two fractured faces

Fine aggregate (% min)

(Passing 4.75‑mm sieve and retained on 2.36‑mm sieve.)
	
	CT 205
	90

70

70
	25

--

20
	--

90

70

	
	HMA moisture content (max.)
	
	CT 370
	1.0%
	1.0%
	1.0%

	
	Los Angeles Rattler (% max.)

Loss at 100 rev.

Loss at 500 rev.
	
	CT 211
	12

45
	--

50
	12

45

	
	Fine aggregate angularity (% min.)
	
	AASHTO T 304, Method A
	Report only
	Report only
	Report only

	
	Flat and elongated particle (% max. @ 5:1)
	
	ASTM D 4791
	Report only
	Report only
	Report only

	
	Voids in mineral aggregate (% min.)


	
	LP‑2
	Report only
	Report only
	Report only

	
	Voids filled with asphalt (%)
	
	LP‑3
	Report only
	Report only
	Report only

	
	Dust proportion


	
	LP‑4
	Report only
	Report only
	Report only

	
	Smoothness
	
	Section 39‑1.12
	3.66‑m straight-edge, must-grind, and PI0
	3.66‑m straight-edge, must-grind, and PI0
	3.66‑m straight-edge, must-grind, and PI0

	
	Asphalt binder
	
	Various
	Section 92
	Section 92
	Section 92

	
	Asphalt rubber binder
	
	Various
	--
	--
	Section 92‑1.02(C) and Section 39‑1.02D

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

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

	Notes:

	a.
	The Engineer determines combined aggregate gradations containing RAP under Laboratory Procedure LP‑9.

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

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

	d.
	The Engineer determines percent of maximum theoretical density if the total 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 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."



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

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

	g.
	The Engineer prepares and tests a set of 3 briquettes for each stability determination.  If the stability range is more than 12 points, the Engineer prepares new briquettes.

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

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


•
The Engineer determines the percent of maximum theoretical density from the average density of 3 cores you take from every 680 tonnes of production or part thereof divided by the maximum theoretical density.

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

•
For any single quality characteristic for which a quality control factor, QFQCi, 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, QFQCi, 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, QFQCi for i = 1 through 4, using the total number of verified quality control test result values and the total percent defective (PU + PL).

•
The Engineer accepts a lot based on the quality factor determined for maximum theoretical density, QFQC5, using the total number of test result values from cores and the total percent defective (PU + PL).
•
The Engineer calculates the quality factor for the lot, QFC, which is a composite of weighted individual quality factors, QFQCi, determined for each quality characteristic in the table "HMA Acceptance – QC / QA" in Section 39‑4.05A, "General."

•
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, QFQCi for i = 3, 4, and 5, is 0.90 or greater

3.
Each individual quality factor, QFQCi for i = 1 and 2, is 0.75 or greater

•
No single quality characteristic test may represent more than the smaller of 680 tonnes or 1 day's production.

Payment Adjustment

•
If a lot is accepted, the Engineer adjusts payment with the following formula:
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where:

	PA = 
	Payment adjustment rounded to 2 decimal places.

	HMACP = 
	HMA contract price.

	HMATT =
	HMA total tonnes represented in the lot.

	WHMATTi =
	Total tons of waived quality characteristic HMA.

	QFQCi =
	Running quality factor for the individual quality characteristic.

QFQCi for i = 1 through 4 must be from verified Contractor's QC results.  QFQC5 must be determined from the Engineer's results on 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.

•
When the 21st sequential sublot becomes the 1st sublot in the moving average, 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.  The 21st sublot becomes the 1st sublot (n = 1) in the next lot.  If the next lot consists of less than 5 sublots, these sublots must be added to the previous sublots for quality factor determination using 21 to 24 sublots.

39‑4.05C  DISPUTE RESOLUTION

•
For percent of maximum theoretical density dispute resolution:

1.
Referee tests must be performed under the specifications for acceptance testing.

2.
The quality factor, QFQC5, must be determined using the referee tests.

3.
If QFQC5 using the referee tests is less than or equal to ±1 percent of the original quality factor, the original test result is correct.

4.
If QFQC5 using the referee tests is more than ±1 percent of the original quality factor, the quality factors determined from the referee tests supersede previously determined quality factors.

•
For dispute resolution for aggregate gradation and asphalt binder content:

1.
The disputing party determines the sublots to dispute.  The disputed sublots must have at least 5 quality control tests and at least 1 associated acceptance test.

2.
If any quality factor, QFQCi  for i = 1 through 4, using the referee tests is less than or equal to ±1 percent of the original quality factor, the original test result is correct.

3.
If any quality factor, QFQCi for i = 1 through 4, using referee tests is more than ±1 percent of the original quality factor, the quality factors determined from the referee tests supersede previously determined quality factors.

39‑5  MEASUREMENT AND PAYMENT

39‑5.01  MEASUREMENT

•
The contract item price 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 asphalt binder and asphaltic emulsion are paid with separate contract items, their contract item prices 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 price 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.

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 masses is certified by a licensed weighmaster and submitted to the Engineer.

•
The contract item price for placing HMA dike is measured by the linear meter along the completed length.  The contract item price 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 linear foot or square meter basis, the HMA for dike and miscellaneous areas are measured by mass.

•
The contract item price for shoulder rumble strips is measured by the station along each shoulder on which the rumble strips are constructed without deductions for gaps between indentations.

•
The contract item price for geosynthetic pavement interlayer is measured by the square meter for the actual pavement area covered.

39‑5.02  PAYMENT

•
The contract item 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 shall be considered as 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 shall be considered as 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 shall be considered as 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 item 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 contract item prices paid per station for rumble strips 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 rumble strips, including fog seal 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 State will pay for HMA dike at the contract item price per linear meter for place HMA dike and by the tonne for HMA.  The contract item prices paid per linear 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 will pay for HMA specified to be a miscellaneous area at the contract item price per square meter for place hot mix asphalt (miscellaneous area) and per tonne for hot mix asphalt.  The contract item 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 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 will be 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," shall 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) shall be considered as included in the contract item 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 item 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 item 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 shall be considered as included in the contract item price paid per tonne for the HMA being paved over the interlayer and no separate payment will be made therefor.

•
The contract item 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.

•
If there is no item for tack coat and the work is specified, full compensation for tack coat shall be considered as included in the contract item price paid per tonne for hot mix asphalt as designated in the Engineer's Estimate and no separate payment will be made therefor.

•
The Engineer will 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 shall be considered as included in the contract item 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 shall be considered as included in the contract item 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 because of incorrect Engineer test results, the Engineer adjusts payment and contract time under Section 8‑1.09, "Right of Way Delays."

SECTION 40:  PORTLAND CEMENT CONCRETE PAVEMENT

Issue Date:  January 5, 2007

Section 40‑1.015, "Cement Content," is deleted.

Section 40‑1.05, "Proportioning," of the Standard Specifications is amended to read:

•
Aggregate and cementitious material proportioning shall conform to the provisions in Section 90‑5, "Proportioning."

The first paragraph in Section 40‑1.105, "Exit Ramp Termini," of the Standard Specifications is amended to read:

•
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.

The fourth paragraph of Section 40‑1.08, "Joints," of the Standard Specifications is amended to read:

•
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.

The first paragraph in Section 40‑1.14, "Payment," of the Standard Specifications is amended to read:

•
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.

SECTION 41:  PAVEMENT SUBSEALING AND JACKING

Issue Date:  January 5, 2007

The second paragraph of Section 41‑1.02, "Materials," of the Standard Specifications is amended to read:

•
Cement for grout shall be Type II portland cement conforming to the provisions in Section 90‑2.01A, "Cement."

The third paragraph of Section 41‑1.02, "Materials," of the Standard Specifications is amended to read:

•
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."

The fifth paragraph of Section 41‑1.02, "Materials," of the Standard Specifications is amended to read:

•
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.

SECTION 42:  GROOVE AND GRIND PAVEMENT

Issue Date:  December 31, 2001

The last sentence of the first subparagraph of the third paragraph in Section 42‑2.02, "Construction," of the Standard Specifications is amended to read:

•
After grinding has been completed, the pavement shall conform to the straightedge and profile requirements specified in Section 40‑1.10, "Final Finishing."

SECTION 49:  PILING

Issue Date:  January 5, 2007

The first paragraph in Section 49‑1.03, "Determination of Length," of the Standard Specifications is amended to read:

•
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.

The fourth paragraph in Section 49‑1.03, "Determination of Length," of the Standard Specifications is amended to read:

•
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.

The sixth and seventh paragraphs in Section 49‑1.03, "Determination of Length," of the Standard Specifications are amended to read:

•
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.

The ninth paragraph in Section 49‑1.03, "Determination of Length," of the Standard Specifications is amended to read:

•
For driven piling, the Contractor shall furnish piling of sufficient length to obtain the specified tip elevation shown on the plans or specified in the special provisions.  For cast‑in‑drilled‑hole concrete piling, the Contractor shall construct piling of such length to develop the nominal resistance in compression and to obtain the specified tip elevation shown on the plans or specified in the special provisions.

The tenth paragraph in Section 49‑1.03, "Determination of Length," of the Standard Specifications is deleted.

The fourth paragraph in Section 49‑1.04, "Load Test Piles," of the Standard Specifications is amended to read:

•
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.

The fifth paragraph in Section 49‑1.04, "Load Test Piles," of the Standard Specifications is amended to read:

•
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 sixth paragraph in Section 49‑1.04, "Load Test Piles," of the Standard Specifications is amended to read:

•
The Contractor may use additional cementitious material in the concrete for the load test and anchor piles.

The first paragraph in Section 49‑1.05, "Driving Equipment," of the Standard Specifications is amended to read:

•
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.

The seventh paragraph in Section 49‑1.05, "Driving Equipment," of the Standard Specifications is amended to read:

•
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 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.

The second paragraph in Section 49‑1.07, "Driving," of the Standard Specifications is amended to read:

•
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.

Section 49‑1.08, "Bearing Value and Penetration," of the Standard Specifications is amended to read:

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 "Ru" is the nominal resistance in kilonewtons, "Er" 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):

Ru = (7 * (Er)1/2*log10 (0.83 * N)) - 550

The first paragraph in Section 49‑2.03, "Requirements," of the Standard Specifications is amended to read:

•
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.

The first paragraph in Section 49‑2.04, "Treatment of Pile Heads," of the Standard Specifications is amended to read:

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.

Section 49‑3.01, "Description," of the Standard Specifications is amended by deleting the fifth paragraph.

The sixth and seventh paragraphs in Section 49‑3.01, "Description," of the Standard Specifications are amended to read:

•
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)."

The first and second paragraphs in Section 49‑4.01, "Description," of the Standard Specifications are amended to read:

•
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 in Section 90, "Portland Cement Concrete," and Section 51, "Concrete Structures."  Reinforcement shall conform to the provisions in Section 52, "Reinforcement."

The fourth paragraph in Section 49‑4.03, "Drilled Holes," of the Standard Specifications is amended to read:

•
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.

The first and second paragraphs in Section 49‑4.04, "Steel Shells," of the Standard Specifications are amended to read:

•
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.

The first paragraph in Section 49‑4.05, "Inspection," of the Standard Specifications is amended to read:

•
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.

The third paragraph in Section 49‑5.01, "Description," of the Standard Specifications is amended to read:

•
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.

5.
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.

The first paragraph in Section 49‑6.01, "Measurement," of the Standard Specifications is amended to read:

•
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 the greater of the following:

A.
The total length in place in the completed work, measured along the longest side, from the tip of the pile to the plane of pile cut‑off.

B.
The length measured along the longest side, from the tip elevation shown on the plans or the tip elevation ordered by the Engineer, to the plane of pile cut‑off.

The third paragraph in Section 49‑6.02, "Payment," of the Standard Specifications is amended to read:

•
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.

The seventh paragraph in Section 49‑6.02, "Payment," of the Standard Specifications is amended to read:

•
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.

The ninth paragraph in Section 49‑6.02, "Payment," of the Standard Specifications is amended to read:

•
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.

Section 49‑6.02, "Payment," of the Standard Specifications is amended by adding the following paragraphs:

•
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.

SECTION 50:  PRESTRESSING CONCRETE

Issue Date:  January 4, 2008

Section 50‑1.02, "Drawings," of the Standard Specifications is amended by adding the following paragraph after the second paragraph:

•
Each working drawing submittal shall consist of plans for a single bridge or portion thereof.  For multi-frame bridges, each frame shall require a separate working drawing submittal.

The eighth paragraph of Section 50‑1.02, "Drawings," of the Standard Specifications is deleted.

Section 50‑1.05, "Prestressing Steel," of the Standard Specifications is amended to read:

•
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 coating material shall be on the Department's list of approved coating materials for epoxy‑coated strand, available from the Transportation Laboratory.

B.
The film thickness of the coating after curing shall be 381 µm to 1143 µm.

C.
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.

D.
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.

E.
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.

F.
Epoxy‑coated strand shall be cut using an abrasive saw.

G.
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.

•
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 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.

The 2nd paragraph in Section 50‑1.07, "Ducts," of the Standard Specifications is amended to read:

•
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.

The seventh paragraph in Section 50‑1.07, "Ducts," of the Standard Specifications is amended to read:

•
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.

The sixth paragraph of Section 50‑1.08, "Prestressing," of the Standard Specifications is amended to read:

•
The following formula and friction coefficients shall be used in calculating friction losses in tendons:

To = Txe (μα + KL)
Where:

To = steel stress at jacking end

Tx = steel stress at any point x

e = base of Naperian logarithms

μ = friction curvature coefficient

α = 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 Tendon
	Length of Tendon 

L (m)
	Type of Duct
	Μ

	Wire or Strand
	0 to less than 183 
	Rigid or semi-rigid galvanized sheet metal
	0.15

	
	183  to less than 275
	
	0.20

	
	275 to less than 366
	
	0.25

	
	Greater than or equal to 366
	
	0.25*

	Wire or Strand
	All
	Plastic
	0.23

	
	All
	Rigid Steel Pipes
	0.25*

	High Strength Bar
	All
	Rigid or semi-rigid galvanized sheet metal
	0.30

	* With the use of lubrication


The thirteenth and fourteenth paragraphs in Section 50‑1.08, "Prestressing," of the Standard Specifications are amended to read:

•
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 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.

Item 2 of the eleventh paragraph in Section 50‑1.08, "Prestressing," of the Standard Specifications is amended to read:

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.

The second and third paragraphs in Section 50‑1.09, "Bonding and Grouting," of the Standard Specifications are amended to read:

•
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."

The fifth paragraph in Section 50‑1.10, "Samples for Testing," of the Standard Specifications is amended to read:

•
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.

The first paragraph in Section 50‑1.11, "Payment," of the Standard Specifications is amended to read:

•
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."

The second paragraph in Section 50‑1.11, "Payment," of the Standard Specifications is amended to read:

•
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.

SECTION 51:  CONCRETE STRUCTURES

Issue Date:  October 5, 2007

The eleventh paragraph in Section 51‑1.05, "Forms," of the Standard Specifications is amended to read:

•
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.

The first and second paragraph in Section 51‑1.06A, "Falsework Design and Drawings," of the Standard Specifications are amended to read:

•
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.

•
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.

The seventh paragraph in Section 51‑1.06A, "Falsework Design and Drawings," of the Standard Specifications is amended to read:

•
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.

Section 51‑1.06A, "Falsework Design and Drawings," of the Standard Specifications is amended by adding the following paragraphs:

•
If structural composite lumber is proposed for use, the falsework drawings shall clearly identify the structural composite lumber members by grade (E value), species, and type.  The 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.

The first paragraph in Section 51‑1.06A(1), "Design Loads," of the Standard Specifications is amended to read:

•
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/m2 for the combined live and dead load regardless of slab thickness.

The eighth paragraph in Section 51‑1.06A(1), "Design Loads," of the Standard Specifications is amended to read:

•
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.

The third paragraph in Section 51‑1.06B, "Falsework Construction," of the Standard Specifications is amended to read:

•
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."
Section 51‑1.06B, "Falsework Construction," of the Standard Specifications is amended by adding the following paragraphs:

•
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.

Section 51‑1.06C, "Removing Falsework," of the Standard Specifications is amended by adding the following paragraph:

•
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.

The sixth paragraph in Section 51‑1.09, "Placing Concrete," of the Standard Specifications is amended to read:

•
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.

The fourth paragraph in Section 51‑1.12D, "Sheet Packing, Preformed Pads, and Board Fillers," of the Standard Specifications is amended to read:

•
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.

Section 51‑1.12F, "Sealed Joints," of the Standard Specifications is amended by adding the following paragraph:

•
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.

The first paragraph in Section 51‑1.12F, "Sealed Joints," of the Standard Specifications is amended to read:

•
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.

The 2nd paragraph of Section 51-1.12F, "Sealed Joints," of the Standard Specifications is amended to read:

•
Type A and AL joint seals shall consist of a groove in the concrete that is filled with field-mixed silicone sealant.

The fourth paragraph in Section 51‑1.12F, "Sealed Joints," of the Standard Specifications is amended to read:

•
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 fifth paragraph in Section 51‑1.12F, "Sealed Joints," of the Standard Specifications is amended to read:

•
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


The 1st paragraph of Section 51-1.12F(3)(a), "Type A and AL Seal," of the Standard Specifications is amended to read:

•
The sealant must consist of a 2-component silicone sealant that will withstand up to ±50 percent movement.

The 2nd paragraph of Section 51-1.12F(3)(a), "Type A and AL Seal," of the Standard Specifications is amended to read:

•
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

ASTM Designation:  G 154, Table X2.1,Cycle 2.
	No more than slight checking or

cracking.

	Cone Penetration
	4.5‑12.0 mm


The 3rd paragraph of Section 51-1.12F(3)(a), "Type A and AL Seal," of the Standard Specifications is deleted.

The 8th paragraph of Section 51-1.12F(3)(a), "Type A and AL Seal," of the Standard Specifications is deleted.

The 10th paragraph of Section 51-1.12F(3)(a), "Type A and AL Seal," of the Standard Specifications is amended to read:

•
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."

The 2nd paragraph of Section 51-1.12F(3)(b), "Type B Seal," of the Standard Specifications is amended to read:

•
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.

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.

The 7th paragraph of Section 51-1.12F(3)(b), "Type B Seal," of the Standard Specifications is amended to read:

•
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.

Section 51‑1.12F(3)(c), "Joint Seal Assemblies," of the Standard Specifications is amended to read:

(c)  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.

The eighth paragraph in Section 51‑1.12H(1), "Plain and Fabric Reinforced Elastomeric Bearing Pads," of the Standard Specifications is amended to read:

•
The elastomer, as determined from test specimens, shall conform to the following:

	Test
	ASTM

Designation
	Requirement

	Tensile strength, MPa
	D 412
	15.5 Min.

	Elongation at break, percent
	D 412
	350 Min.

	Compression set, 22 h at 70°C, percent
	D 395 (Method B)
	25 Max.

	Tear strength, kN/m
	D 624 (Die C)
	31.5 Min.

	Hardness (Type A)
	D 2240 with 2 kg. mass
	55 ±5

	Ozone resistance 20% strain,

100 h at 40°C ±2°C
	D 1149 (except 100 ±20

parts per 100 000 000)
	No cracks

	Instantaneous thermal stiffening at ‑40°C
	D 1043
	Shall not exceed 4 times the stiffness measured at 23°C

	Low temperature brittleness at ‑40°C
	D 746 (Procedure B)
	Pass


The table in the ninth paragraph of Section 51‑1.12H(1), "Plain and Fabric Reinforced Elastomeric Bearing Pads," of the Standard Specifications is amended to read:

	Tensile strength, percent
	-15

	Elongation at break, percent
	-40; but not less than 300% total elongation of the material

	Hardness, points
	+10


The first paragraph in Section 51‑1.12H(2), "Steel Reinforced Elastomeric Bearings," of the Standard Specifications is amended to read:

•
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 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.

The first paragraph in Section 51‑1.135, "Mortar," of the Standard Specifications is amended to read:

•
Mortar shall be composed of cementitious material, sand, and water proportioned and mixed as specified in this Section 51‑1.135.

The third paragraph in Section 51‑1.135, "Mortar," of the Standard Specifications is amended to read:

•
The proportion of cementitious material to sand, measured by volume, shall be 1:2 unless otherwise specified.

The fourth paragraph in Section 51‑1.14, "Waterstops," of the Standard Specifications is amended to read:

•
Neoprene shall be manufactured from a vulcanized elastomeric compound containing neoprene as the sole elastomer and shall conform to the following:

	Test
	ASTM

Designation
	Requirement

	Tensile strength, MPa
	D 412
	13.8 Min.

	Elongation at break, percent
	D 412
	300 Min.

	Compression set, 22 h at 70°C, percent
	D 395 (Method B)
	30 Max.

	Tear strength, kN/m
	D 624 (Die C)
	26.3 Min.

	Hardness (Type A)
	D 2240
	55±5

	Ozone resistance 20% strain, 100 h

 at 38°C ±1°C
	D 1149 (except 100± 20

parts per 100 000 000)
	No cracks

	Low temperature brittleness at ‑40°C
	D 746 (Procedure B)
	Pass

	Flame resistance
	C 542
	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.


The first sentence of the fourth paragraph in Section 51‑1.17, "Finish Bridge Decks," of the Standard Specifications is amended to read:

•
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.

Section 51‑1.17, "Finishing Bridge Decks," of the Standard Specifications is amended by deleting the seventh, thirteenth and fourteenth paragraphs and adding the following subsection:

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.

•
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:

	PROPERTY
	REQUIREMENT
	TEST METHOD

	* Viscosity


	0.025 Pa·s, maximum, (Brookfield RVT with UL adaptor, 50 RPM at 25°C
	ASTM D 2196

	* Specific Gravity


	0.90 minimum, 

at 25°C
	ASTM D 1475

	* Flash Point


	82°C, minimum
	ASTM D 3278

	* Vapor Pressure


	1.0 mm Hg, maximum, at 25°C
	ASTM D 323

	Tack-free Time


	400 minutes, maximum, at 25°C
	Specimen prepared per California Test 551

	PCC Saturated Surface-Dry Bond Strength


	3.5 MPa, minimum at 24 hours and 21±1°C
	California Test 551

	*  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:

1.
The test tiles are dry to the touch.

2.
The treated deck surface is tack free (non-oily).

3.
The sand cover adheres and resists brushing by hand.

4.
Excess sand has been removed by vacuuming or sweeping.

5.
The coefficient of friction is at least 0.35 when tested in conformance with California Test 342.

•
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.

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

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

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

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

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

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

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

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

•
After the resin has been applied, at least 20 minutes shall elapse before applying sand.  The sand shall be commercial quality dry blast sand.  At least 95 percent of the sand shall pass the 2.36‑mm sieve and at least 95 percent shall be retained on the 850‑µm sieve.  The sand shall be applied at a rate of approximately one kilogram per square meter or until refusal as determined by the Engineer.
•
Traffic will not be allowed on treated areas until the acceptance criteria has been met as determined by the Engineer.

The second paragraph in Section 51‑1.18C, "Class 2 Surface Finish (Gun Finish)," of the Standard Specifications is amended to read:

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

The fifth paragraph in Section 51‑1.18C, "Class 2 Surface Finish (Gun Finish)," of the Standard Specifications is amended to read:

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

The fourteenth paragraph in Section 51‑1.23, "Payment," of the Standard Specifications is amended by deleting "and injecting epoxy in cracks".

Section 51‑1.23, "Payment," of the Standard Specifications is amended by adding the following:

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

SECTION 52:  REINFORCEMENT

Issue Date:  December 7, 2007

The first paragraph in Section 52-1.02A, "Bar Reinforcement," of the Standard Specifications is amended to read:

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

A.
Slope and channel paving,

B.
Minor structures,

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

D.
Roadside rest facilities, and

E.
Concrete barrier Type 50 and Type 60 series and temporary railing.

The third paragraph in Section 52‑1.04, "Inspection," of the Standard Specifications is amended to read:

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

The third paragraph of Section 52‑1.06, "Bending," of the Standard Specifications is amended to read:

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

Section 52‑1.07 "Placing," of the Standard Specifications is amended by deleting item C of the third paragraph.

The eleventh paragraph in Section 52-1.07, "Placing," of the Standard Specifications is amended to read:

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

	Height Zone 

(Meters above ground)
	Wind Pressure Value (Pa)

	0-9.0
	960

	9.1-15.0
	1200

	15.1-30.0
	1440

	Over 30
	1675


Section 52‑1.08 "Splicing," of the Standard Specifications is amended to read:

52-1.08  SPLICING

•
Splices of reinforcing bars shall consist of lap splices, service splices, or ultimate butt splices.

•
Splicing of reinforcing bars will not be permitted at a location designated on the plans as a "No‑Splice Zone."  At the option of the Contractor, reinforcing bars may be continuous at locations where splices are shown on the plans.  The location of splices, except where shown on the plans, shall be determined by the Contractor using available commercial lengths where practicable.

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

52-1.08A  Lap Splicing Requirements

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

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

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

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

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

•
Splices in bundled bars shall conform to the following:

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

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

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

A.
150 mm,

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

C.
The numerical value of the longitudinal wire size (MW‑Size Number) times 370 divided by the spacing of the longitudinal wires in millimeters.

52-1.08B  Service Splicing and Ultimate Butt Splicing Requirements

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

52-1.08B(1)  Mechanical Splices

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

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

	Reinforcing Bar Number
	Total Slip (µm)

	13
	250

	16
	250

	19
	250

	22
	350

	25
	350

	29
	350

	32
	450

	36
	450

	43
	600

	57
	750


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

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

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

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

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

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

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

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

E.
A statement that the splice material conforms to the type of mechanical splice in the Department's current prequalified list.

52-1.08B(2)  Butt Welded Splices

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

•
Welders and welding procedures shall be qualified in conformance with the requirements in AWS D 1.4.

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

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

•
Electrodes used for welding shall meet the minimum Charpy V‑notch impact requirement of 27°J at –20°C.

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


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

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

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

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

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

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

52-1.08B(3)  Resistance Butt Welds

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

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

A.
The pre‑production procedures for the qualification of material and equipment.

B.
The methods and frequencies for performing QC procedures during production.

C.
The calibration procedures and calibration frequency for all equipment.

D.
The welding procedure specification (WPS) for resistance welding.

E.
The method for identifying and tracking lots.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

52-1.08C(1)  Splice Prequalification Report

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

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

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

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

52-1.08C(2)  Service Splice Test Criteria

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

•
Each sample splice and its associated control bar shall be identified and marked as a set.  Each set shall be identified as representing a prequalification, production, or quality assurance sample splice.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

F.
Penetrameters shall be placed on the source side of the bar and perpendicular to the radiation source at all times.  One penetrameter shall be placed in the center of each bar to be radiographed, perpendicular to the weld root, and adjacent to the weld.  Penetrameter images shall not appear in the weld area.

G.
When radiography of more than one weld is being performed per exposure, each exposure shall have a minimum of one penetrameter per bar, or 3 penetrameters per exposure.  When 3 penetrameters per exposure are used, one penetrameter shall be placed on each of the 2 outermost bars of the exposure, and the remaining penetrameter shall be placed on a centrally located bar.

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

I.
Penetrameters shall be sufficiently shimmed using a radiographically identical material.  Penetrameter image densities shall be a minimum of 2.0 and a maximum of 3.6.

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

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

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

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

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

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

P.
Technique sheets prepared in conformance with the requirements in ASME Boiler and Pressure Vessels Code, Section V, Article 2 Section T‑291 shall also contain the developer temperature, developing time, fixing duration and all rinse times.

52-1.08D  Reporting Test Results

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

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

•
Quality assurance test results for each bundle of 4 sets or 4 samples of splices will be reported in writing to the Contractor within 3 working days after receipt of the bundle by the Transportation Laboratory.  In the event that more than one bundle is received on the same day, 2 additional working days shall be allowed for providing test results for each additional bundle received.  A test report will be made for each bundle received.  Should the Contractor elect to encase splices before receiving notification from the Engineer, it is expressly understood that the Contractor will not be relieved of the responsibility for incorporating material in the work that conforms to the requirements of the plans and specifications.  Material not conforming to these requirements will be subject to rejection.  Should the Contractor elect to wait to encase splices pending notification by the Engineer, and in the event the Engineer fails to complete the review within the time allowed, and in the opinion of the Engineer, completion of the work is delayed or interfered with by reason of the Engineer's delay in completing the review, the Contractor will be compensated for any resulting loss, and an extension of time will be granted, in the same manner as provided for in Section 8‑1.09, "Right of Way Delays."
Section 52-1.11, "Payment," of the Standard Specifications is amended by adding the following paragraph after the seventh paragraph:

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

SECTION 53:  SHOTCRETE

Issue Date:  November 2, 2007

The third paragraph in Section 53‑1.01, "Description," of the Standard Specifications is amended to read:

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

The first through fourth paragraphs in Section 53‑1.02, "Materials," of the Standard Specifications is amended to read:

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

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

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

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

The third subparagraph of the third paragraph in Section 53‑1.04, "Placing Shotcrete," of the Standard Specifications is amended to read:

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

Section 53-1.07, "Measurement," of the Standard Specifications is amended to read:

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

Section 53-1.08, "Payment," of the Standard Specifications is amended to read:

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

SECTION 55:  STEEL STRUCTURES

Issue Date:  January 5, 2007

The third and fourth paragraphs of Section 55‑1.01, "Description," of the Standard Specifications are amended to read:

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

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

The third paragraph of Section 55‑1.05, "Falsework," of the Standard Specifications is amended to read:

•
Construction methods and equipment employed by the Contractor shall conform to the provisions in Section 7‑1.02, "Load Limitations."  Loads imposed on existing, new or partially completed structures shall not exceed the load carrying capacity of the structure, or portion of structure, as determined by the AASHTO LRFD Bridge Design Specifications with Caltrans Amendments.

The fourth and fifth paragraphs of Section 55‑2.01, "Description," of the Standard Specifications are amended to read:

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

•
Charpy V‑notch (CVN) impact values shall conform to the following minimum values for non fracture critical members:

	Material Conforming to

ASTM Designation:  A 709/A 709M
	CVN Impact Value

(Joules at Temp.)

	Grade 36 [250]
	20 at 4°C

	Grade 50 [345]* (50 mm and under in thickness)
	20 at 4°C

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

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

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

	Grade HPS 50W [345W]* (100 mm and under in thickness)
	27 at -12°C

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

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

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

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



	Structural Steel Materials

	Material
	Specification

	Structural steel:
	

	Carbon steel
	ASTM:  A 709/A 709M, Grade 36 [250] or  (A 36/A 36M(a

	High strength low alloy columbium vanadium steel
	ASTM:  A 709/A 709M, Grade 50 [345]or  (A 572/A 572M, Grade 50 [345](a

	High strength low alloy structural steel
	ASTM:  A 709/A 709M, Grade 50W [345W], Grade HPS 50W [HSP 345W], or  (A 588/A 588M(a

	High strength low alloy structural steel plate
	ASTM:  A 709/A 709M, Grade HPS 70W [HPS 485W]

	High‑yield strength, quenched and tempered alloy steel plate suitable for welding 
	ASTM:  A 709/A 709M, Grade 100 [690] and Grade 100W [690W], or  (A 514/A 514M(a

	Steel fastener components 

for general applications:
	

	Bolts and studs
	ASTM:  A 307

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

	Nonheaded anchor bolts
	ASTM:  A 307, Grade C, including S1 supplementary requirements and S1.6 of AASHTO:  M 314 supplementary requirements or AASHTO:  M 314, Grade 36 or 55, including S1 supplementary requirements

	High‑strength bolts and studs
	ASTM:  A 449, Type 1

	High-strength threaded rods
	ASTM:  A 449, Type 1

	High-strength nonheaded anchor bolts
	ASTM:  A 449, Type 1

	Nuts
	ASTM:  A 563, including Appendix X1b

	Washers
	ASTM:  F 844

	Components of high‑strength steel fastener assemblies for use in structural steel joints:
	

	Bolts
	ASTM:  A 325, Type 1

	Tension control bolts
	ASTM:  F 1852, Type 1

	Nuts
	ASTM:  A 563, including Appendix X1b

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

	Direct tension indicators
	ASTM:  F 959, Type 325, zinc‑coated

	Carbon steel for forgings, pins and rollers
	ASTM:  A 668/A 668M, Class D

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

	Pin nuts
	ASTM:  A 36/A 36M

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

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

	Gray iron castings
	ASTM:  A 48, Class 30B

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

	Steel pipe (Hydrostatic testing will not apply)
	ASTM:  A 53, Type E or S, Grade B; A 106, Grade B; or A 139, Grade B

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

	a
Grades that may be substituted for the equivalent ASTM Designation:  A 709 steel, at the Contractor's option, subject to the modifications and additions specified and to the requirements of A 709.

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


The first sentence of the first paragraph of Section 55‑2.02, "Structural Steel," of the Standard Specifications is amended to read:

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

The first paragraph in Section 55‑3.05, "Flatness of Faying and Bearing Surfaces," of the Standard Specifications is amended to read:

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

Section 55‑3.14, "Bolted Connections," of the Standard Specifications is amended by adding the following after the ninth paragraph:

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

The second paragraph of Section 55‑3.17, "Welding," of the Standard Specifications is amended to read:

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

	Base Metal Thickness of the Thicker Part Joined

(Millimeters)
	*Minimum Size of Fillet Weld

(Millimeters)

	To 19 inclusive
	6

	Over 19
	8

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


The third paragraph in Section 55‑3.19, "Bearings and Anchorages," of the Standard Specifications is amended to read:

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

The fifth paragraph in Section 55‑3.19, "Bearings and Anchorages," of the Standard Specifications is amended to read:

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

The sixth paragraph of Section 55‑4.02, "Payment," of the Standard Specifications is amended to read:

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

SECTION 56:  SIGNS

Issue Date:  March 16, 2007

Section 56‑1.01, "Description," of the Standard Specifications is amended by deleting the third paragraph.

Section 56‑1.02A, "Bars, Plates and Shapes," of the Standard Specifications is amended to read:

56‑1.02A   Bars, Plates, Shapes, and Structural Tubing

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

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

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

Section 56‑1.02B, "Sheets," of the Standard Specifications is amended to read:

56‑1.02B   Sheets

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

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

Section 56‑1.02F, "Steel Walkway Gratings," of the Standard Specifications is amended to read:

56‑1.02F   Steel Walkway Gratings

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

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

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

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

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

E.
Gratings shall be accurately fabricated and free from warps, twists, or other defects affecting their appearance or serviceability.  Ends of all rectangular panels shall be square.  The tops of the bearing bars and cross members shall be in the same plane.  Gratings distorted by the galvanizing process shall be straightened.

The fifth paragraph in Section 56‑1.03, "Fabrication," of the Standard Specifications is amended to read:

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

The sixth through the thirteenth paragraphs in Section 56‑1.03, "Fabrication," of the Standard Specifications are amended to read:

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

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

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

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

•
For bolt diameters less than 10 mm, the diameter of the bolt hole shall be not more than 0.80‑mm larger than the nominal bolt diameter.  For bolt diameters greater than or equal to 10 mm, the diameter of the bolt hole shall be not more than 1.6 mm larger than the nominal bolt diameter.

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

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

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

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

The fourth paragraph of Section 56‑1.10, "Payment," of the Standard Specifications is amended to read:

•
The contract price paid per kilogram for install sign structure of the type or types designated in the Engineer's Estimate shall include full compensation for furnishing all labor, materials, tools, equipment and incidentals, and for doing all the work involved in installing sign structures, complete in place, including installing anchor bolt assemblies, removable sign panel frames, and sign panels and performing any welding, painting or galvanizing required during installation, as shown on the plans, as specified in these specifications and the special provisions, and as directed by the Engineer.

The fifth paragraph of Section 56‑2.02B, "Wood Posts," of the Standard Specifications is amended to read:

•
Douglas fir and Hem‑Fir posts shall be treated in conformance with the provisions in Section 58, "Preservative Treatment of Lumber, Timber and Piling," and in conformance with AWPA Use Category System:  UC4A, Commodity Specification A.  Posts shall be incised and the minimum retention of preservative shall be as specified in AWPA Standards.

The fourth paragraph in Section 56‑2.03, "Construction," of the Standard Specifications is amended to read:

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

SECTION 57:  TIMBER STRUCTURES

Issue Date:  October 12, 2004

The second paragraph of Section 57‑1.02A, "Structural Timber and Lumber," of the Standard Specifications is amended to read:

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

SECTION 58:  PRESERVATIVE TREATMENT OF LUMBER, TIMBER AND PILING

Issue Date:  November 18, 2005

The first paragraph of Section 58‑1.02, "Treatment and Retention," of the Standard Specifications is amended to read:

•
Timber, lumber, and piling shall be pressure treated after millwork is completed.  Preservatives, treatment, and results of treatment shall conform to the requirements in AWPA Standards U1 and T1.  Treatment of lumber and timber shall conform to the specified AWPA Use Category cited in the special provisions, on the plans, or elsewhere in these specifications.
The second paragraph of Section 58‑1.02, "Treatment and Retention," of the Standard Specifications is deleted.

SECTION 59:  PAINTING

Issue Date:  January 19, 2007

The first paragraph of Section 59‑1.02, "Weather Conditions," of the Standard Specifications is amended to read:

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

The second paragraph of Section 59‑1.05, "Protection Against Damage," of the Standard Specifications is amended to read:

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

Section 59‑2.01, "General," of the Standard Specifications is amended by adding the following paragraphs after the first paragraph:

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

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

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

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

The third paragraph of Section 59‑2.03, "Blast Cleaning," of the Standard Specifications is amended to read:

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

The first paragraph of Section 59‑2.06, "Hand Cleaning," of the Standard Specifications is amended to read:

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

The third and fourth paragraphs of Section 59‑2.12, "Painting," of the Standard Specifications are  amended to read:

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

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

The third paragraph of Section 59-2.13, "Application of Zinc-Rich Primer," of the Standard Specifications is amended to read:

•
Mechanical mixers shall be used in mixing the primer.  After mixing, the zinc-rich primer shall be strained through a 0.6 to 0.25 mm screen or a double layer of cheesecloth immediately prior to or during pouring into the spray pot.
SECTION 64:  PLASTIC PIPE

Issue Date:  July 31, 2007

The first paragraph of Section 64‑1.06, "Concrete Backfill," of the Standard Specifications is amended to read:

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

The third paragraph of Section 64‑1.06, "Concrete Backfill," of the Standard Specifications is amended to read:

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

SECTION 65:  REINFORCED CONCRETE PIPE

Issue Date:  July 31, 2007

The first paragraph of Section 65‑1.02, "Materials," of the Standard Specifications is amended to read:

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

Subparagraph "c" of the eleventh paragraph of Section 65‑1.02A(1) "Circular Reinforced Concrete Pipe (Designated or Selected by Class)," of the Standard Specifications is amended to read:

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

The first paragraph of Section 65‑1.035, "Concrete Backfill," of the Standard Specifications is amended to read:

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

The third paragraph of Section 65‑1.035, "Concrete Backfill," of the Standard Specifications is amended to read:

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

The first subparagraph of the second paragraph of Section 65‑1.06, "Joints," of the Standard Specifications is amended to read:

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

SECTION 66:  CORRUGATED METAL PIPE

Issue Date:  July 31, 2007

The first paragraph of Section 66‑1.045, "Concrete Backfill," of the Standard Specifications is amended to read:

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

The third paragraph of Section 66‑1.045, "Concrete Backfill," of the Standard Specifications is amended to read:

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

SECTION 68:  SUBSURFACE DRAINS

Issue Date:  July 31, 2007

The first and second paragraphs of Section 68‑3.02D, "Miscellaneous," of the Standard Specifications are amended to read:

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

•
Mortar placed where edge drain outlets and vents connect to drainage pipe and existing drainage inlets shall conform to the provisions in Section 51‑1.135, "Mortar."

The thirteenth paragraph of Section 68‑3.03, "Installation," of the Standard Specifications is amended to read:

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

The seventeenth and eighteenth paragraphs of Section 68‑3.03, "Installation," of the Standard Specifications are amended to read:

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

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

The twentieth paragraph of Section 68‑3.03, "Installation," of the Standard Specifications is amended to read:

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

Section 68‑3.05, "Payment," of the Standard Specifications is amended to read:

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

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

SECTION 69:  OVERSIDE DRAINS

Issue Date:  July 31, 2007

The first paragraph of Section 69‑1.01, "Description," of the Standard Specifications is amended to read:

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

Section 69‑1.02D, "Asphalt Concrete," of the Standard Specifications is amended to read:

69‑1.02D   Hot Mix Asphalt

•
Hot mix asphalt for overside drains shall conform to the provisions in Section 39‑1.13, "Miscellaneous Areas."

Section 69‑1.04, "Asphalt Concrete Overside Drains," is amended to read:

69‑1.04   HOT MIX ASPHALT OVERSIDE DRAINS

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

The second paragraph of Section 69‑1.06, "Payment," of the Standard Specifications is amended to read:

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

SECTION 70:  MISCELLANEOUS FACILITIES

Issue Date:  January 5, 2007

The second paragraph of Section 70‑1.02C, "Flared End Sections," of the Standard Specifications is amended to read:

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

The first paragraph of Section 70‑1.02H, "Precast Concrete Structures," of the Standard Specifications is amended to read:

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

The second paragraph of Section 70‑1.03, "Installation," of the Standard Specifications is amended to read:

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

SECTION 72:  SLOPE PROTECTION

Issue Date:  November 18, 2005

The sixth paragraph of Section 72‑4.04, "Construction," of the Standard Specifications is amended to read:

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

SECTION 73:  CONCRETE CURBS AND SIDEWALKS

Issue Date:  July 31, 2007

The second subparagraph of the second paragraph of Section 73‑1.01, "Description," of the Standard Specifications is amended to read:

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

The fifteenth paragraph of Section 73‑1.06, "Sidewalk, Gutter Depression, Island Paving, Curb Ramp (Wheelchair Ramp) and Driveway Construction," of the Standard Specifications is amended to read:

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

SECTION 75:  MISCELLANEOUS METAL

Issue Date:  January 18, 2008

The table in the tenth paragraph of Section 75‑1.02, "Miscellaneous Iron and Steel," of the Standard Specifications is amended to read:

	Material
	Specification

	Steel bars, plates and shapes
	ASTM Designation:  A 36/A 36M or A 575, A 576 (AISI or M Grades 1016 through 1030)

	Steel fastener components for general applications:

	Bolts and studs
	ASTM Designation:  A 307

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

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

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

	High‑strength bolts and studs, threaded rods, and nonheaded anchor bolts
	ASTM Designation:  A 449, Type 1

	Nuts
	ASTM Designation:  A 563, including Appendix X1*

	Washers
	ASTM Designation:  F 844

	Components of high‑strength steel fastener assemblies for use in structural steel joints:

	Bolts
	ASTM Designation:  A 325, Type 1

	Tension control bolts
	ASTM Designation:  F 1852, Type 1

	Nuts
	ASTM Designation:  A 563, including Appendix X1*

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

	Direct tension indicators
	ASTM Designation:  F 959, Type 325, zinc‑coated

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

	Bolts, screws, studs, threaded rods, and nonheaded anchor bolts
	ASTM Designation:  F 593 or F 738M

	Nuts
	ASTM Designation:  F 594 or F 836M

	Washers
	ASTM Designation: A 240/A 240M and 

ANSI B 18.22M

	Carbon‑steel castings
	ASTM Designation:  A 27/A 27M, Grade 65‑35 [450‑240], Class 1

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

	Gray iron castings
	ASTM Designation:  A 48, Class 30B

	Ductile iron castings
	ASTM Designation: A 536, Grade 65‑45‑12

	Cast iron pipe
	Commercial quality

	Steel pipe
	Commercial quality, welded or extruded

	Other parts for general 

Applications
	Commercial quality

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

	


The second paragraph in Section 75‑1.03, "Miscellaneous Bridge Metal," of the Standard Specifications is amended to read:

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

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

B.
Expansion joint armor in steel structures.

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

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

The seventh paragraph of Section 75‑1.03, "Miscellaneous Bridge Metal," of the Standard Specifications is amended to read:

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

The 13th paragraph of Section 75-1.03, "Miscellaneous Bridge Metal," of the Standard Specifications is amended to read:

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

http://www.dot.ca.gov/hq/esc/approved_products_list

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

The 18th paragraph of Section 75-1.03, "Miscellaneous Bridge Metal," of the Standard Specifications is amended to read:

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

	Stud Diameter
	Sustained Tension Test Load

	(millimeters)
	(kilonewtons)

	*18.01-21.00
	22.2

	15.01-18.00
	18.2

	12.01-15.00
	14.2

	9.01-12.00
	9.34

	6.00-9.00
	4.23

	* Maximum stud diameter permitted for mechanical expansion anchors.


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

	Stud Diameter
	Sustained Tension Test Load

	(millimeters)
	(kilonewtons)

	29.01-33.00
	137.9

	23.01-29.00
	79.6

	21.01-23.00
	64.1

	18.01-21.00
	22.2

	15.01-18.00
	18.2

	12.01-15.00
	14.2

	9.01-12.00
	9.34

	6.00-9.00
	4.23


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

The table in the nineteenth paragraph of Section 75‑1.03, "Miscellaneous Bridge Metal," of the Standard Specifications is amended to read:

	Stud Diameter

(millimeters)
	Ultimate

Tensile Load

(kilonewtons)

	30.01‑33.00
	112.1

	27.01‑30.00
	88.1

	23.01‑27.00
	71.2

	20.01‑23.00
	51.6

	16.01‑20.00
	32.0

	14.01‑16.00
	29.4

	12.00‑14.00
	18.7


The 20th paragraph of Section 75-1.03, "Miscellaneous Bridge Metal," of the Standard Specifications is amended to read:

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

The table in the twenty‑second paragraph of Section 75‑1.03, "Miscellaneous Bridge Metal," of the Standard Specifications is amended to read:

	Installation Torque Values, (newton meters)

	Stud Diameter

(millimeters)
	Shell Type

Mechanical

Expansion

Anchors
	Integral Stud Type

Mechanical

Expansion

Anchors
	Resin Capsule Anchors

and

Cast‑in‑Place Inserts

	29.01‑33.00
	—
	—
	540

	23.01‑29.00
	—
	—
	315

	21.01‑23.00
	—
	—
	235

	18.01‑21.00
	110
	235
	200

	15.01‑18.00
	45
	120
	100

	12.01‑15.00
	30
	65
	40

	  9.01‑12.00
	15
	35
	24

	6.00‑9.00
	5
	10
	—


The twenty‑fourth paragraph of Section 75‑1.03, "Miscellaneous Bridge Metal," of the Standard Specifications is amended to read:

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

The third paragraph in Section 75‑1.035, "Bridge Joint Restrainer Units," of the Standard Specifications is amended to read:

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

The twelfth paragraph in Section 75‑1.035, "Bridge Joint Restrainer Units," of the Standard Specifications is amended to read:

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

The second paragraph in Section 75‑1.05, "Galvanizing," of the Standard Specifications is amended to read:

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

SECTION 80:  FENCES

Issue Date:  January 5, 2007

The second paragraph of Section 80-3.01B(2), "Treated Wood Posts and Braces," of the Standard Specifications is amended to read:

•
Posts and braces to be treated shall be pressure treated in conformance with the provisions in Section 58, "Preservative Treatment of Lumber, Timber and Piling," and AWPA Use Category System:  UC4A, Commodity Specification A or B.

The fourth paragraph of Section 80‑3.01F, "Miscellaneous," of the Standard Specifications is amended to read:

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

The fourth paragraph of Section 80‑4.01C, "Miscellaneous," of the Standard Specifications is amended to read:

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

SECTION 81:  MONUMENTS

Issue Date:  June 30, 2006

The fifth paragraph of Section 81‑1.02, "Materials," of the Standard Specifications is amended to read:

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

The seventh paragraph of Section 81‑1.02, "Materials," of the Standard Specifications is amended to read:

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

SECTION 82:  MARKERS AND DELINEATORS

Issue Date:  June 30, 2006

The first paragraph of Section 82‑1.02B, "Metal Posts," of the Standard Specifications is amended to read:

•
Steel for metal posts shall conform to the requirements in ASTM Designation:  A 36/A 36M.  The posts shall be galvanized in conformance with the requirements in Section 75‑1.05, "Galvanizing."

The third paragraph of Section 82‑1.02D, "Target Plates," of the Standard Specifications is amended to read:

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

The eleventh paragraph of Section 82‑1.02D, "Target Plates," of the Standard Specifications is amended to read:

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

The second paragraph of Section 82‑1.02F, "Reflectors," of the Standard Specifications is amended to read:

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

The fourth paragraph of Section 82‑1.02F, "Reflectors," of the Standard Specifications is amended to read:

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

SECTION 83:  RAILINGS AND BARRIERS

Issue Date:  August 17, 2007

The seventh paragraph in Section 83‑1.02, "Materials and Construction," of the Standard Specifications is amended to read:

•
Mortar shall conform to the provisions in Section 51‑1.135, "Mortar," and shall consist of one part by volume of cementitious material and 3 parts of clean sand.

The first paragraph of Section 83‑1.02B, "Metal Beam Guard Railing," of the Standard Specifications is amended to read:

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

The ninth paragraph in Section 83-1.02B, "Metal Beam Guard Railing," of the Standard Specifications is amended to read:

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

The eleventh paragraph in Section 83-1.02B, "Metal Beam Guard Railing," of the Standard Specifications is amended to read:

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

The twelfth paragraph in Section 83-1.02B, "Metal Beam Guard Railing," of the Standard Specifications is amended to read:

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

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

The twenty-fourth paragraph of Section 83‑1.02B, "Metal Beam Guard Railing," of the Standard Specifications is amended to read:

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

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

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

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

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

5.
The anchor rods shall be fabricated of steel conforming to the requirements in ASTM Designation:  A 36/A 36M, A 441 or A 572, or ASTM Designation:  A 576, Grades 1018, 1019, 1021 or 1026.  The eyes shall be hot forged or formed with full penetration welds.  After fabrication, anchor rods with eyes that have been formed with any part of the eye below 870°C during the forming operation or with eyes that have been closed by welding shall be thermally stress relieved prior to galvanizing.  The completed anchor rod, after galvanizing, shall develop a strength of 220 kN.

6.
In lieu of built-up fabrication of anchor plates as shown on the plans, anchor plates may be press-formed from steel plate, with or without welded seams.

7.
All bolts and nuts shall conform to the requirements in ASTM Designation:  A 307, unless otherwise specified in the special provisions or shown on the plans.

8.
Anchor cable shall be 19 mm preformed, 6 x 19, wire strand core or independent wire rope core (IWRC), galvanized in conformance with the requirements in Federal Specification RR-W-410, right regular lay, manufactured of improved plow steel with a minimum breaking strength of 200 kN.  Two certified copies of mill test reports of each manufactured length of cable used shall be furnished to the Engineer.  The overall length of each cable anchor assembly shall be as shown on the plans, but shall be a minimum of 2 m.

9.
Where shown on the plans, cable clips and a cable thimble shall be used to attach cable to the anchor rod.  Thimbles shall be commercial quality, galvanized steel.  Cable clips shall be commercial quality drop forged galvanized steel.

10.
The swaged fitting shall be machined from hot-rolled bars of steel conforming to AISI Designation:  C 1035, and shall be annealed suitable for cold swaging.  The swaged fitting shall be galvanized before swaging.  A lock pin hole to accommodate a 6 mm, plated, spring steel pin shall be drilled through the head of the swage fitting to retain the stud in proper position.  The manufacturer's identifying mark shall be stamped on the body of the swage fitting.

11.
The 25 mm nominal diameter stud shall conform to the requirements in ASTM Designation:  A 449 after galvanizing.  Prior to galvanizing, a 10 mm slot for the locking pin shall be milled in the stud end.

12.
The swaged fittings, stud and nut assembly shall develop the specified breaking strength of the cable.

13.
The cable assemblies shall be shipped as a complete unit including stud and nut.

14.
Clevises shall be drop forged galvanized steel and shall develop the specified breaking strength of the cable.

15.
One sample of cable properly fitted with swaged fitting and right hand thread stud at both ends as specified above, including a clevis when shown on the plans, one meter in total length, shall be furnished the Engineer for testing.

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

17.
Metal components of the anchor assembly shall be fabricated in conformance with good shop practice and shall be hot-dip galvanized in conformance with the provisions in Section 75-1.05, "Galvanizing."

18.
Anchor cables shall be tightened after the concrete anchor has cured for at least 5 days.

19.
Concrete used to construct anchors for end anchor assemblies shall be Class 3 or minor concrete conforming to the provisions in Section 90, "Portland Cement Concrete."

20.
Concrete shall be placed against undisturbed material of the excavated holes for end anchors.  The top 300 mm of holes shall be formed, if required by the Engineer.

21.
Reinforcing steel in concrete anchors for end anchor assemblies shall conform to the provisions in Section 52, "Reinforcement."

The second paragraph in Section 83‑1.02D, "Steel Bridge Railing," of the Standard Specifications is amended to read:

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

The second and third paragraphs in Section 83‑1.02E, "Cable Railing," of the Standard Specifications are replaced with the following paragraph:

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

The 2nd sentence of the 7th paragraph of Section 83-1.02E, "Cable Railing," of the Standard Specifications is amended to read:

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

The 5th paragraph of Section 83-1.02I, "Chain Link Railing," of the Standard Specifications is amended to read:

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

The 14th paragraph of Section 83-1.02I, "Chain Link Railing," of the Standard Specifications is amended to read:

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

The second paragraph of Section 83‑1.03, "Measurement," of the Standard Specifications is amended to read:

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

The seventh paragraph of Section 83‑1.03, "Measurement," of the Standard Specifications is amended to read:

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

The eighth paragraph of Section 83‑1.03, "Measurement," of the Standard Specifications is amended to read:

•
The quantities of return and end caps and the various types of terminal sections for metal beam guard railing will be determined as units from actual count.

The third paragraph of Section 83‑1.04, "Payment," of the Standard Specifications is amended to read:

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

The fourth paragraph of Section 83‑1.04, "Payment," of the Standard Specifications is amended to read:

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

The second paragraph of Section 83‑2.02B, "Thrie Beam Barrier," of the Standard Specifications is amended to read:

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

The fourteenth paragraph of Section 83‑2.02B, "Thrie Beam Barrier," of the Standard Specifications is amended to read:

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

The first paragraph in Section 83‑2.02D(2), "Materials," of the Standard Specifications is amended to read:

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

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

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

The third paragraph in Section 83‑2.02D(2), "Materials," of the Standard Specifications is amended to read:

•
The concrete paving between the tops of the 2 walls of concrete barrier (Types 50E, 60E, 60GE, and 60SE) and the optional concrete slab at the base between the 2 walls of concrete barrier (Types 50E, 60E, 60GE, and 60SE) shall be constructed of minor concrete conforming to the provisions of Section 90‑10, "Minor Concrete," except that the minor concrete shall contain not less than 300 kilograms of cementitious material per cubic meter.

The first paragraph of Section 83‑2.03, "Measurement," of the Standard Specifications is amended to read:

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

The second paragraph of Section 83‑2.03, "Measurement," of the Standard Specifications is amended to read:

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

The fifth paragraph of Section 83‑2.03, "Measurement," of the Standard Specifications is amended to read:

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

The sixth paragraph of Section 83‑2.03, "Measurement," of the Standard Specifications is amended to read:

•
The quantity of end anchor assemblies will be paid for as units determined from actual count.

The first paragraph of Section 83‑2.04, "Payment," of the Standard Specifications is amended to read:

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

The second paragraph of Section 83‑2.04, "Payment," of the Standard Specifications is amended to read:

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

The fourth paragraph in Section 83‑2.04, "Payments," of the Standard Specifications is amended to read:

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

SECTION 84:  TRAFFIC STRIPES AND PAVEMENT MARKINGS

Issue Date:  July 21, 2006

The first paragraph of Section 84‑2.02, "Materials," of the Standard Specifications is amended to read:

•
The thermoplastic material shall conform to State Specification PTH‑02SPRAY, PTH‑02HYDRO or PTH‑02ALKYD.  Glass beads to be applied to the surface of the molten thermoplastic material shall conform to the requirements of State Specification 8010‑004 (Type II).

The first paragraph of Section 84‑3.02, "Materials," of the Standard Specifications is amended to read:

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

	Paint Type
	Color
	State

Specification No.

	Waterborne Traffic Line
	White, Yellow and Black
	PTWB-01

	Acetone‑Based
	White, Yellow and Black
	PT-150VOC(A)

	Waterborne Traffic Line for disabled persons’ parking, and other curb markings
	Blue, Red and Green
	Federal Specification

No. TT‑P‑1952D


The fourth paragraph of Section 84‑3.02, "Materials," of the Standard Specifications is amended to read:

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

The first paragraph of Section 84‑3.05, "Application," of the Standard Specifications is amended to read:

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

The third paragraph of Section 84‑3.05, "Application," of the Standard Specifications is deleted.

The tenth paragraph of Section 84‑3.05, "Application," of the Standard Specifications is amended to read:

•
Paint to be applied in 2 coats shall be applied approximately as follows:

	
	Square Meter Coverage

Per Liter

	Paint Type
	First Coat
	Second Coat

	Waterborne Paint
	6
	6

	Acetone‑Based Paint
	10
	5


SECTION 85:  PAVEMENT MARKERS

Issue Date:  July 31, 2007

The second through fifth paragraphs in Section 85-1.03, "Sampling, Tolerances and Packaging," of the Standard Specifications are amended to read:

Sampling

•
Twenty markers selected at random will constitute a representative sample for each lot of markers.

•
The lot size shall not exceed 25 000 markers.

Tolerances

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

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

Section 85-1.04, "Non-Reflective Pavement Markers," of the Standard Specifications is amended to read:

85‑1.04   Non‑Reflective Pavement Markers

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

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

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

The second through fourth paragraphs of Section 85-1.04A, "Non-Reflective Pavement Markers (Ceramic)," of the Standard Specifications are deleted.

The table in the fifth paragraph in Section 85-1.04A, "Non-Reflective Pavement Markers (Ceramic)," of the Standard Specifications is amended to read:

Testing

•
Tests shall be performed in conformance with the requirements in California Test 669.

	Test
	Test Description
	Requirement

	a
	Bond strength 
	4.8 MPa, min.

	b
	Glaze thickness 
	180 µm, min.

	c
	Hardness 
	6 Moh, min.

	d
	Luminance factor, Type A, white markers only, glazed surface
	75, min.

	e
	Yellowness index, Type A, white markers only, glazed surface
	7, max.

	f
	Color-yellow, Type AY, yellow markers only.  The chromaticity coordinates shall be within a color box defined in CTM 669
	Pass

	g
	Compressive strength
	6700 N, min.

	h
	Water absorption
	2.0 %, max.

	i
	Artificial weathering, 500 hours exposure, yellowness index
	20, max.


Section 85-1.04B, "Non-Reflective Pavement Markers (Plastic)," of the Standard Specifications is amended to read:

85‑1.04B   Non‑Reflective Pavement Markers (Plastic)

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

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

The sixth and seventh paragraphs in Section 85-1.05, "Retroreflective Pavement Markers," of the Standard Specifications are amended to read:

Testing

•
Tests shall be performed in conformance with the requirements in California Test 669.
	
	Test Description
	Requirement

	
	Bond strengtha 
	3.4 MPa, min.

	
	Compressive strengthb
	8900 N, min.

	
	Abrasion resistance, marker must meet the respective specific intensity minimum requirements after abrasion.
	Pass

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

	
	
	Specific Intensity

	
	Reflectance
	Clear
	Yellow
	Red

	
	0° Incidence Angle, min.
	3.0
	1.5
	0.75

	
	20° Incidence Angle, min.
	1.2
	0.60
	0.30

	
	After one year field evaluation
	0.30
	0.15
	0.08

	
	a.

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

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


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

The eighth paragraph of Section 85-1.05, "Retroreflective Pavement Markers," of the Standard Specifications is deleted.

The sixth paragraph in Section 85-1.06, "Placement," of the Standard Specifications is amended to read:

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

The eighth paragraph in Section 85-1.06, "Placement," of the Standard Specifications is amended to read:

•
Epoxy adhesive shall not be used to apply non‑reflective plastic pavement markers.

The second sentence of the fourteenth paragraph in Section 85-1.06, "Placement," of the Standard Specifications is amended to read:

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

The seventh sentence of the fourteenth paragraph of Section 85‑1.06, "Placement," of the Standard Specifications is amended to read:

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

SECTION 86:  SIGNALS, LIGHTING AND ELECTRICAL SYSTEMS

Issue Date:  July 31, 2007

The second paragraph of Section 86‑1.01, "Description," of the Standard Specifications is amended to read:

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

The tenth paragraph of Section 86‑1.06, "Maintaining Existing and Temporary Electrical Systems," of the Standard Specifications is amended to read:

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

The first sentence of the first paragraph of Section 86‑2.02, "Removing and Replacing Improvements," of the Standard Specifications is amended to read:

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

The first paragraph of Section 86‑2.03, "Foundations," of the Standard Specifications is amended to read:

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

The fourth paragraph in Section 86‑2.03, "Foundations," of the Standard Specifications is amended to read:

•
After each post, standard, and pedestal on structures is in proper position, mortar shall be placed under the base plate as shown on the plans.  The exposed portions shall be formed to present a neat appearance.  Mortar shall conform to Section 51‑1.135, "Mortar," except the mortar shall consist of one part by volume of cementitious material and 3 parts of clean sand and shall contain only sufficient moisture to permit packing.  Mortar shall be cured by keeping it damp for 3 days.

The fifth paragraph of Section 86‑2.03, "Foundations," of the Standard Specifications is amended to read:

•
Reinforced cast‑in‑drilled‑hole concrete pile foundations for traffic signal and lighting standards shall conform to the provisions in Section 49, "Piling," with the following exceptions: 1) Material resulting from drilling holes shall be disposed of in conformance with the provisions in Section 86‑2.01, "Excavating and Backfilling," and 2) Concrete filling for cast‑in‑drilled‑hole concrete piles will not be considered as designated by compressive strength.

The seventh paragraph of Section 86‑2.03, "Foundations," of the Standard Specifications is amended to read:

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

Section 86‑2.03, "Foundations," of the Standard Specifications is amended by deleting the eighth paragraph.

The twelfth paragraph of Section 86‑2.03, "Foundations," of the Standard Specifications is amended to read:

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

The first paragraph of Section 86‑2.04, "Standards, Steel Pedestals and Posts," of the Standard Specifications is amended to read:

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

The second paragraph of Section 86‑2.04, "Standards, Steel Pedestals and Posts," of the Standard Specifications is amended to read:

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

The fourth paragraph of Section 86‑2.04, "Standards, Steel Pedestals and Posts," of the Standard Specifications is amended to read:

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

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

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

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

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

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

F.
Welds shall be continuous.

G.
The weld metal at the transverse joint shall extend to the sleeve, making the sleeve an integral part of the joint.

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

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

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

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

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

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

N.
Flatness of surfaces of 1) base plates that are to come in contact with concrete, grout, or washers and leveling nuts; 2) plates in high‑strength bolted connections; 3) plates in joints where cap screws are used to secure luminaire and signal arms; and 4) plates used for breakaway slip base assemblies shall conform to the requirements in ASTM A6.

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

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

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

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

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

T.
The cast steel option for slip bases shall be fabricated from material conforming to the requirements in ASTM Designation:  A 27/A 27M, Grade 70‑40.  Other comparable material may be used if written permission is given by the Engineer.  The casting tolerances shall be in conformance with the Steel Founder's Society of America recommendations (green sand molding).

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

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

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

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

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

Z.
Unless otherwise specified, bolted connections attaching signal or luminaire arms to poles shall be considered slip critical.  Galvanized faying surfaces on plates on luminaire and signal arms and matching plate surfaces on poles shall be roughened by hand using a wire brush prior to assembly and shall conform to the requirements for Class C surface conditions for slip‑critical connections in "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts," a specification approved by the Research Council on Structural Connections (RCSC) of the Engineering Foundation.  For faying surfaces required to be painted, the paint shall be an approved type, brand, and thickness that has been tested and approved according to the RCSC Specification as a Class B coating.

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

The seventh paragraph of Section 86‑2.04, "Standards, Steel Pedestals and Posts," of the Standard Specifications is amended to read:

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

The fourth subparagraph of the eighteenth paragraph in Section 86‑2.05C, "Installation," of the Standard Specifications is amended to read:

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

The fifth subparagraph of the eighteenth paragraph in Section 86‑2.05C, "Installation," of the Standard Specifications is amended to read:

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

The third subparagraph of the twenty-third paragraph in Section 86-2.05C, "Installation," of the Standard Specifications is amended to read:

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

The seventh subparagraph of the twenty-third paragraph in Section 86‑2.05C, "Installation," of the Standard Specifications is amended to read:

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

The fifth paragraph in Section 86-2.07, "Traffic Pull Boxes," of the Standard Specifications is amended to read:

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

The traffic signal controller cabinet requirement in the table in Section 86‑2.08A, "Conductor Identification," of the Standard Specifications is amended to read:

	Traffic Signal 

Controller Cabinet
	Ungrounded Circuit Conductor
	Blk
	None
	CON‑1
	6

	
	Grounded Circuit Conductor
	Wht
	None
	CON‑2
	6


The second paragraph of Section 86‑2.08B, "Multiple Circuit Conductors," of the Standard Specifications is amended to read by the following 2 paragraphs:

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

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

The sixth and seventh paragraphs of 86‑2.12, "Wood Poles," of the Standard Specifications are amended to read:

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

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

The first paragraph of Section 86‑2.15, "Galvanizing," of the Standard Specifications is amended to read:

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

Item B of the thirteenth paragraph of Section 86‑2.16, "Painting," of the Standard Specifications is amended to read:

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

The first paragraph of Section 86‑4.01, "Vehicle Signal Faces," of the Standard Specifications is amended to read:

•
Each vehicle signal face shall be of the adjustable type conforming to the requirements in Institute of Transportation Engineers (ITE) Publication:  ST‑017B, "Vehicle Traffic Control Signal Heads."

Subparagraphs 1 and 3 of the first paragraph of Section 86‑4.01A, "Optical Units," of the Standard Specifications are amended to read:

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

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

The first paragraph of Section 86‑4.01B, "Signal Sections," of the Standard Specifications is amended to read:

•
Each signal section housing shall be either die‑cast or permanent mold‑cast aluminum conforming to ITE Publication:  ST‑017B or, when specified in the special provisions, shall be structural plastic.

The first paragraph of Section 86‑4.01C, "Electrical Components," of the Standard Specifications is amended to read:

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

The first paragraph of Section 86‑4.01D, "Visors," of the Standard Specifications is amended to read:

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

The first paragraph of Section 86‑4.02A, "Physical and Mechanical Requirements," of the Standard Specifications is amended to read:

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

The seventh paragraph of Section 86‑4.02A, "Physical and Mechanical Requirements," of the Standard Specifications is amended to read:

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

The first paragraph of Section 86‑4.02B, "Photometric Requirements," of the Standard Specifications is amended to read:

•
The minimum initial luminous intensity values for light emitting diode signal modules shall conform to the requirements in Section 11.04 of the Institute of Transportation Engineers (ITE) publication ST‑017B, "Vehicle Traffic Control Signal Heads (VTCSH)" at 25°C.

The third paragraph of Section 86‑4.02C, "Electrical," of the Standard Specifications is amended to read:

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

Subparagraph 7 of the fourth paragraph of Section 86‑4.02D(1), "Design Qualification Testing," of the Standard Specifications is amended to read:

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

The second paragraph of Section 86‑4.05, "Programmed Visibility Vehicle Signal Faces," of the Standard Specifications is amended to read:

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

The first paragraph of Section 86‑4.06, "Pedestrian Signal Faces," of the Standard Specifications is amended to read:

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

Subparagraph 3 of the first paragraph of Section 86‑4.06A, "Types," of the Standard Specifications is amended to read:

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

The tenth paragraph of Section 86‑4.07, "Light Emitting Diode Pedestrian Signal Face 'Upraised Hand' Module," of the Standard Specifications is amended to read:

•
The luminance of the "UPRAISED HAND" symbol shall be 3750 cd/m2 minimum.  The color of "UPRAISED HAND" shall be Portland orange conforming to the requirements of the Institute of Transportation Engineers Standards:  "Pedestrian Traffic Control Signal Indications" and "California MUTCD."  The height of each symbol shall be not less than 250 mm and the width of each symbol shall be not less than 165 mm.

The second paragraph of Section 86‑4.07C, "Electrical," of the Standard Specifications is amended to read:

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

The second paragraph of Section 86‑4.07D(1), "Design Qualification Testing," of the Standard Specifications is amended to read:

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

Subparagraphs 5 and 7 of the fourth paragraph of Section 86‑4.07D(1), "Design Qualification Testing," of the Standard Specifications are amended to read:

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

•
Moisture resistance testing shall be performed on modules mounted in a standard pedestrian signal housing in conformance to the requirements in NEMA Standard 250 for Type 4 enclosures.  Evidence of internal moisture after testing shall be cause for rejection.
The second sentence of the first paragraph of subsection, "Elastomeric Sealant," of Section 86‑5.01A(5), "Installation Details," of the Standard Specifications is amended to read:

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

The first sentence of the first paragraph of subsection, "Asphatic Emulsion Sealant," of Section 86‑5.01A(5), "Installation Details," of the Standard Specifications is amended to read:

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

The third sentence of the first paragraph of subsection, "Hot-Melt Rubberized Asphalt Sealant," of Section 86‑5.01A(5), "Installation Details," of the Standard Specifications is amended to read:

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

The tenth paragraph of subsection, "Hot-Melt Rubberized Asphalt Sealant," of Section 86‑5.01A(5), "Installation Details," of the Standard Specifications is amended to read:

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

The cone penetration, flow, and resilience requirements in the table in the second paragraph under "Hot‑Melt Rubberized Asphalt Sealant" of Section 86‑5.01A(5), "Installation Details," of the Standard Specifications is amended to read:

	Cone Penetration, 25°C, 150 g, 5 s
	D 5329, Sec. 6
	3.5 mm, max.

	Flow, 60°C
	D 5329, Sec. 8
	5 mm, max.

	Resilience, 25°C
	D 5329, Sec. 12
	25%, min.


The first paragraph in Section 86‑5.01D, "Removing or Abandoning Existing Pressure-Sensitive Detectors," of the Standard Specifications is amended to read:

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

The third paragraph under "Mounting Assemblies" of Section 86‑6.065, "Internally Illuminated Street Name Signs," of the Standard Specifications is amended to read:

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

The first paragraph of Section 86‑8.01, "Payment," of the Standard Specifications is amended to read:

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

Section 86‑8.01, "Payment," of the Standard Specifications is amended by adding the following paragraph after the first paragraph:

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

SECTION 88:  ENGINEERING FABRIC

Issue Date:  January 15, 2002

Section 88‑1.02, "Pavement Reinforcing Fabric," of the Standard Specifications is amended to read:

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

	Specification
	Requirement

	Weight, grams per square meter

ASTM Designation:  D 5261
	140

	Grab tensile strength

(25‑mm grip), kilonewtons, min. in each direction

ASTM Designation:  D 4632
	0.45

	Elongation at break, percent min.

ASTM Designation:  D 4632 
	50

	Asphalt retention by fabric, grams per square meter. (Residual Minimum)

ASTM Designation:  D 6140
	900

	Note:  Weight, grab, elongation and asphalt retention are based on Minimum Average Roll Value (MARV)


SECTION 90:  PORTLAND CEMENT CONCRETE

Issue Date:  March 16, 2007

Section 90, "Portland Cement Concrete," of the Standard Specifications is amended to read:

SECTION 90:  PORTLAND CEMENT CONCRETE

90‑1 GENERAL

90‑1.01   DESCRIPTION

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

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

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

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

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

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

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

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

	Use
	Cementitious Material Content

(kg/m3)

	Concrete designated by compressive strength:

Deck slabs and slab spans of bridges

Roof sections of exposed top box culverts

Other portions of structures
	400 min., 475 max.

400 min., 475 max.

350 min., 475 max.

	Concrete not designated by compressive strength:

Deck slabs and slab spans of bridges

Roof sections of exposed top box culverts

Prestressed members

Seal courses

Other portions of structures
	400 min.

400 min.

400 min.

400 min.

350 min.

	Concrete for precast members
	350 min., 550 max.


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

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

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

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

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

•
The requirements of the preceding paragraph shall not apply to minor concrete or commercial quality concrete.

90‑2 MATERIALS

90‑2.01   CEMENTITIOUS MATERIALS

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

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

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

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

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

90‑2.01A   CEMENT

•
Portland cement shall conform to the requirements in ASTM Designation:  C 150 except, using a 10‑sample moving average, limestone shall not exceed 2.5 percent.  The C3S content of Type II cement shall not exceed 65 percent.

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

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

A.
The cement shall not contain more than 0.60‑percent by mass of alkalies, calculated as the percentage of Na2O plus 0.658 times the percentage of K2O, when determined by methods as required in AASHTO Designation:  T 105;

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

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

•
Type III portland cement shall be used only as specified in the special provisions or with the approval of the Engineer.  Type III portland cement shall conform to the additional requirements listed above for Type II portland cement, except when tested in conformance with California Test 527, mortar containing Type III portland cement shall not contract in air more than 0.075‑percent.

90‑2.01B   SUPPLEMENTARY CEMENTITIOUS MATERIALS (SCM)

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

A.
Calcium oxide content shall not exceed 10 percent.

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

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

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

2.
Testing of the commingled product is the responsibility of the fly ash supplier.
3.
Each fly ash's running average of density shall not differ from any other by more than 0.25g/cm3 at the time of commingling.
4.
Each fly ash's running average of loss on ignition shall not differ from any other by more than one percent at the time of commingling.
5.
The final product of commingled fly ash shall conform to the requirement in AASHTO Designation:  M 295.
•
Raw or calcined natural pozzolans shall conform to the requirements in AASHTO Designation:  M 295, Class N and the following requirements:

A.
Calcium oxide content shall not exceed 10 percent.

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

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

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

90‑2.01C   REQUIRED USE OF SUPPLEMENTARY CEMENTITIOUS MATERIALS

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

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

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

•
Use of SCMs shall conform to the following:

A.
If fly ash or natural pozzolan is used:

1.
The minimum amount of portland cement shall not be less than 75 percent by mass of the specified minimum cementitious material content.

2.
The minimum amount of fly ash or natural pozzolan shall be:

	a.
	Fifteen percent by mass of the total amount of cementitious material if the calcium oxide content of fly ash or natural pozzolan is equal to or less than 2 percent by mass;

	b.
	Twenty-five percent by mass of the total amount of cementitious material if the calcium oxide content of fly ash or natural pozzolan is greater than 2 percent by mass.


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

C.
If silica fume is used:

1.
The amount of silica fume shall not be less than 10 percent by mass of the total amount of cementitious material.

2.
The amount of portland cement shall not be less than 75 percent by mass of the specified minimum cementitious material content.

3.
If Section 90‑1.01, "Description," specifies a maximum cementitious material content in kilograms per cubic meter, the total mass of portland cement and silica fume per cubic meter shall not exceed the specified maximum cementitious material content.

D.
If GGBFS is used:

1.
The minimum amount of GGBFS shall be either:

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

	b.
	No less than 50 percent.


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

90‑2.02   AGGREGATES

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

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

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

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

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

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

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

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

•
No single Cleanness Value, Sand Equivalent, or aggregate grading test shall represent more than 250 m3 of concrete or one day's pour, whichever is smaller.

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

90‑2.02A   COARSE AGGREGATE

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

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

•
Coarse aggregate shall conform to the following quality requirements:

	Tests
	California

Test
	Requirements

	Loss in Los Angeles Rattler (after 500 revolutions)
	211
	45% max.

	Cleanness Value
	
	

	Operating Range
	227
	75 min.

	Contract Compliance
	227
	71 min.


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

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

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

90‑2.02B   FINE AGGREGATE

•
Fine aggregate shall consist of natural sand, manufactured sand produced from larger aggregate or a combination thereof.  Manufactured sand shall be well graded.

•
Fine aggregate shall conform to the following quality requirements:

	Test
	California

Test
	Requirements

	Organic Impurities
	213
	Satisfactorya

	Mortar Strengths Relative to Ottawa Sand
	515
	95%, min.

	Sand Equivalent:
	
	

	Operating Range
	217
	75, min.

	Contract Compliance
	217
	71, min.

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


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

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

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

90‑2.03   WATER

•
In conventionally reinforced concrete work, the water for curing, for washing aggregates, and for mixing shall be free from oil and shall not contain more than 1000 parts per million of chlorides as Cl, when tested in conformance with California Test 422, nor more than 1300 parts per million of sulfates as SO4, when tested in conformance with California Test 417.  In prestressed concrete work, the water for curing, for washing aggregates, and for mixing shall be free from oil and shall not contain more than 650 parts per million of chlorides as Cl, when tested in conformance with California Test 422, nor more than 1300 parts per million of sulfates as SO4, when tested in conformance with California Test 417.  In no case shall the water contain an amount of impurities that will cause either:  1) a change in the setting time of cement of more than 25 percent when tested in conformance with the requirements in ASTM Designation:  C 191 or ASTM Designation:  C 266 or 2) a reduction in the compressive strength of mortar at 14 days of more than 5 percent, when tested in conformance with the requirements in ASTM Designation:  C 109, when compared to the results obtained with distilled water or deionized water, tested in conformance with the requirements in ASTM Designation:  C 109.

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

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

•
Water reclaimed from mixer wash‑out operations may be used in mixing concrete.  The water shall not contain coloring agents or more than 300 parts per million of alkalis (Na2O + 0.658 K2O) as determined on the filtrate.  The specific gravity of the water shall not exceed 1.03 and shall not vary more than ±0.010 during a day's operations.

90‑2.04   ADMIXTURE MATERIALS

•
Admixture materials shall conform to the requirements in the following ASTM Designations:

A.
Chemical Admixtures—ASTM Designation:  C 494.

B.
Air‑entraining Admixtures—ASTM Designation:  C 260.

90‑3 AGGREGATE GRADINGS

90‑3.01   GENERAL

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

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

•
Gradations proposed by the Contractor shall be within the following percentage passing limits:

	Primary Aggregate Nominal Size
	Sieve Size
	Limits of Proposed Gradation

	37.5‑mm x 19‑mm
	25‑mm
	19 - 41

	25‑mm x 4.75‑mm
	19‑mm
	52 - 85

	25‑mm x 4.75‑mm
	9.5‑mm
	15 - 38

	12.5‑mm x 4.75‑mm
	9.5‑mm
	40 - 78 

	9.5‑mm x 2.36‑mm
	9.5‑mm
	50 - 85 

	Fine Aggregate
	1.18‑mm
	55 - 75

	Fine Aggregate
	600‑µm
	34 - 46

	Fine Aggregate
	300‑µm
	16 - 29


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

90‑3.02   COARSE AGGREGATE GRADING

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

	
	Percentage Passing Primary Aggregate Nominal Sizes

	
	37.5-mm x 19-mm
	25-mm x 4.75-mm
	12.5-mm x 4.75-mm
	9.5-mm x 2.36-mm

	
	Operating
	Contract
	Operating
	Contract
	Operating
	Contract
	Operating
	Contract

	Sieve Sizes
	Range
	Compliance
	Range
	Compliance
	Range
	Compliance
	Range
	Compliance

	50-mm
	100
	100
	—
	—
	—
	—
	—
	—

	37.5-mm
	88 - 100
	85 - 100
	100
	100
	—
	—
	—
	—

	25-mm
	X ±18
	X ±25
	88 - 100
	86 - 100
	—
	—
	—
	—

	19-mm
	0 - 17
	0 - 20
	X ±15
	X ±22
	100
	100
	—
	—

	12.5-mm
	—
	—
	—
	—
	82 - 100
	80 - 100
	100
	100

	9.5-mm
	0 - 7
	0 - 9
	X ±15
	X ±22
	X ±15
	X ±22
	X ±15
	X ±20

	4.75-mm
	—
	—
	0 - 16
	0 - 18
	0 - 15
	0 - 18
	0 - 25
	0 - 28

	2.36-mm
	—
	—
	0 - 6
	0 - 7
	0 - 6
	0 - 7
	0 - 6
	0 - 7


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

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

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

90‑3.03   FINE AGGREGATE GRADING

•
Fine aggregate shall be graded within the following limits:

	
	Percentage Passing

	Sieve Sizes
	Operating Range
	Contract Compliance

	9.5-mm
	100
	100

	4.75-mm
	95 - 100
	93 - 100

	2.36-mm
	65 - 95
	61 - 99

	1.18-mm
	X ±10
	X ±13

	600-µm
	X ±9
	X ±12

	300-µm
	X ±6
	X ±9

	150-µm
	2 - 12
	1 - 15

	75-µm
	0 - 8
	0 - 10


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

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

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

90‑3.04   COMBINED AGGREGATE GRADINGS

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

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

	Grading Limits of Combined Aggregates

	
	Percentage Passing

	Sieve Sizes
	37.5-mm Max.
	25-mm Max.
	12.5-mm Max.
	9.5‑mm Max.

	50-mm
	100
	—
	—
	—

	37.5-mm
	90 - 100
	100
	—
	—

	25-mm
	50 - 86
	90 - 100
	—
	—

	19-mm
	45 - 75
	55 - 100
	100
	—

	12.5-mm 
	—
	—
	90-100
	100

	9.5-mm
	38 - 55
	45 - 75
	55 - 86
	50 - 100

	4.75-mm
	30 - 45
	35 - 60
	45 - 63
	45 - 63

	2.36-mm
	23 - 38
	27 - 45
	35 - 49
	35 - 49

	1.18-mm
	17 - 33
	20 - 35
	25 - 37
	25 - 37

	600-µm
	10 - 22
	12 - 25
	15 - 25
	15 - 25

	300-µm
	4 - 10
	5 - 15
	5 - 15
	5 - 15

	150-µm
	1 - 6
	1 - 8
	1 - 8
	1 - 8

	75-µm
	0 - 3
	0 - 4
	0 - 4
	0 - 4


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

90‑4 ADMIXTURES

90‑4.01   GENERAL

•
Admixtures used in portland cement concrete shall conform to and be used in conformance with the provisions in this Section 90‑4 and the special provisions.  Admixtures shall be used when specified or ordered by the Engineer and may be used at the Contractor's option as provided herein.

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

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

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

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

90‑4.02   MATERIALS

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

90‑4.03   ADMIXTURE APPROVAL

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

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

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

90‑4.04   REQUIRED USE OF CHEMICAL ADMIXTURES

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

90‑4.05   OPTIONAL USE OF CHEMICAL ADMIXTURES

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

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

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

•
Unless otherwise specified, a Type C accelerating chemical admixture conforming to the requirements in ASTM Designation:  C 494, may be used in portland cement concrete.  Inclusion in the mix design submitted for approval will not be required provided that the admixture is added to counteract changing conditions that contribute to delayed setting of the portland cement concrete, and the use or change in dosage of the admixture is approved in writing by the Engineer.
90‑4.06   REQUIRED USE OF AIR‑ENTRAINING ADMIXTURES

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

90‑4.07   OPTIONAL USE OF AIR‑ENTRAINING ADMIXTURES

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

90‑4.08   BLANK

90‑4.09   BLANK

90‑4.10   PROPORTIONING AND DISPENSING LIQUID ADMIXTURES

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

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

•
If more than one liquid admixture is used in the concrete mix, each liquid admixture shall have a separate measuring unit and shall be dispensed by injecting equipment located in such a manner that the admixtures are not mixed at high concentrations and do not interfere with the effectiveness of each other.  When air‑entraining admixtures are used in conjunction with other liquid admixtures, the air‑entraining admixture shall be the first to be incorporated into the mix, unless it is demonstrated that a different sequence improves performance.

•
When automatic proportioning devices are required for concrete pavement, dispensers for liquid admixtures shall operate automatically with the batching control equipment.  The dispensers shall be equipped with an automatic warning system in good operating condition that will provide a visible or audible signal at the point at which proportioning operations are controlled when the quantity of admixture measured for each batch of concrete varies from the preselected dosage by more than 5 percent, or when the entire contents of the measuring unit are not emptied from the dispenser into each batch of concrete.

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

•
Liquid admixtures requiring dosages greater than 2.5 L/m3 shall be considered to be water when determining the total amount of free water as specified in Section 90‑6.06, "Amount of Water and Penetration."

90‑4.11   BLANK

90‑5 PROPORTIONING

90‑5.01   STORAGE OF AGGREGATES

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

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

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

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

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

90‑5.02   PROPORTIONING DEVICES

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

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

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

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

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

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

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

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

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

90‑5.03   PROPORTIONING

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

•
At the time of batching, aggregates shall have been dried or drained sufficiently to result in a stable moisture content such that no visible separation of water from aggregate will take place during transportation from the proportioning plant to the point of mixing.  In no event shall the free moisture content of the fine aggregate at the time of batching exceed 8 percent of its saturated, surface‑dry mass.

•
Should separate supplies of aggregate material of the same size group, but of different moisture content or specific gravity or surface characteristics affecting workability, be available at the proportioning plant, withdrawals shall be made from one supply exclusively and the materials therein completely exhausted before starting upon another.

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

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

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

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

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

A.
Separate boxes and separate scale and indicator for weighing each size of aggregate.

B.
Single box and scale indicator for all aggregates.

C.
Single box or separate boxes and automatic weighing mechanism for all aggregates.

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

90‑5.03A   PROPORTIONING FOR PAVEMENT

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

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

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

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

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

A.
Test results for 2 compressive strength test cylinders of concrete taken within the first one-third and 2 compressive strength test cylinders of concrete taken within the last one‑third of the concrete discharged from a single batch from the stationary paving mixer.  Strength tests and cylinder preparation will be in conformance with the provisions of Section 90‑9, "Compressive Strength";

B.
Calculations demonstrating that the difference in the averages of 2 compressive strengths taken in the first one-third is no greater than 7.5 percent different than the averages of 2 compressive strengths taken in the last one‑third of the concrete discharged from a single batch from the stationary paving mixer.  Strength tests and cylinder preparation will be in conformance with the provisions of Section 90‑9, "Compressive Strength;" and

C.
The mixer rotation speed and time of mixing before discharge that are required to produce a mix that meets the requirements above.

•
The discharge gate on the cement and supplementary cementitious material hoppers or the cement plus supplementary cementitious material hopper shall be designed to permit regulating the flow of cement, supplementary cementitious material, or cement plus supplementary cementitious material into the aggregate as directed by the Engineer.

•
If separate weigh boxes are used for each size of aggregate, the discharge gates shall permit regulating the flow of each size of aggregate as directed by the Engineer.

•
Material discharged from the several bins shall be controlled by gates or by mechanical conveyors.  The means of withdrawal from the several bins, and of discharge from the weigh box, shall be interlocked so that not more than one bin can discharge at a time, and so that the weigh box cannot be tripped until the required quantity from each of the several bins has been deposited therein.  Should a separate weigh box be used for each size of aggregate, all may be operated and discharged simultaneously.

•
If the discharge from the several bins is controlled by gates, each gate shall be actuated automatically so that the required mass is discharged into the weigh box, after which the gate shall automatically close and lock.

•
The automatic weighing system shall be designed so that all proportions required may be set on the weighing controller at the same time.

90‑6 MIXING AND TRANSPORTING

90‑6.01   GENERAL

•
Concrete shall be mixed in mechanically operated mixers, except that when permitted by the Engineer, batches not exceeding 0.25‑m3 may be mixed by hand methods in conformance with the provisions in Section 90‑6.05, "Hand‑Mixing."

•
Equipment having components made of aluminum or magnesium alloys that would have contact with plastic concrete during mixing, transporting, or pumping of portland cement concrete shall not be used.

•
Concrete shall be homogeneous and thoroughly mixed, and there shall be no lumps or evidence of undispersed cementitious material.

•
Uniformity of concrete mixtures will be determined by differences in penetration as determined by California Test 533, or slump as determined by ASTM Designation:  C 143, and by variations in the proportion of coarse aggregate as determined by California Test 529.

•
When the mix design specifies a penetration value, the difference in penetration, determined by comparing penetration tests on 2 samples of mixed concrete from the same batch or truck mixer load, shall not exceed 10 mm.  When the mix design specifies a slump value, the difference in slump, determined by comparing slump tests on 2 samples of mixed concrete from the same batch or truck mixer load, shall not exceed the values given in the table below.  Variation in the proportion of coarse aggregate will be determined by comparing the results of tests of 2 samples of mixed concrete from the same batch or truck mixer load and the difference between the 2 results shall not exceed 100 kg per cubic meter of concrete.

	Average Slump
	Maximum Permissible Difference

	Less than 100-mm
	25-mm

	100-mm to 150-mm
	38-mm

	Greater than 150-mm to 225-mm
	50-mm


•
The Contractor shall furnish samples of the freshly mixed concrete and provide satisfactory facilities for obtaining the samples.

90‑6.02   MACHINE MIXING

•
Concrete mixers may be of the revolving drum or the revolving blade type, and the mixing drum or blades shall be operated uniformly at the mixing speed recommended by the manufacturer.  Mixers and agitators that have an accumulation of hard concrete or mortar shall not be used.

•
The temperature of mixed concrete, immediately before placing, shall be not less than 10°C or more than 32°C.  Aggregates and water shall be heated or cooled as necessary to produce concrete within these temperature limits.  Neither aggregates nor mixing water shall be heated to exceed 65°C.  If ice is used to cool the concrete, discharge of the mixer will not be permitted until all ice is melted.

•
The batch shall be so charged into the mixer that some water will enter in advance of cementitious materials and aggregates.  All water shall be in the drum by the end of the first one‑fourth of the specified mixing time.

•
Cementitious materials shall be batched and charged into the mixer by means that will not result either in loss of cementitious materials due to the effect of wind, in accumulation of cementitious materials on surfaces of conveyors or hoppers, or in other conditions that reduce or vary the required quantity of cementitious material in the concrete mixture.

•
Paving and stationary mixers shall be operated with an automatic timing device.  The timing device and discharge mechanism shall be interlocked so that during normal operation no part of the batch will be discharged until the specified mixing time has elapsed.

•
The total elapsed time between the intermingling of damp aggregates and all cementitious materials and the start of mixing shall not exceed 30 minutes.

•
The size of batch shall not exceed the manufacturer's guaranteed capacity.

•
When producing concrete for pavement or base, suitable batch counters shall be installed and maintained in good operating condition at job site batching plants and stationary mixers.  The batch counters shall indicate the exact number of batches proportioned and mixed.

•
Concrete shall be mixed and delivered to the job site by means of one of the following combinations of operations:

A.
Mixed completely in a stationary mixer and the mixed concrete transported to the point of delivery in truck agitators or in nonagitating hauling equipment (central‑mixed concrete).

B.
Mixed partially in a stationary mixer, and the mixing completed in a truck mixer (shrink‑mixed concrete).

C.
Mixed completely in a truck mixer (transit‑mixed concrete).

D.
Mixed completely in a paving mixer.

•
Agitators may be truck mixers operating at agitating speed or truck agitators.  Each mixer and agitator shall have attached thereto in a prominent place a metal plate or plates on which is plainly marked the various uses for which the equipment is designed, the manufacturer's guaranteed capacity of the drum or container in terms of the volume of mixed concrete and the speed of rotation of the mixing drum or blades.

•
Truck mixers shall be equipped with electrically or mechanically actuated revolution counters by which the number of revolutions of the drum or blades may readily be verified.

•
When shrink‑mixed concrete is furnished, concrete that has been partially mixed at a central plant shall be transferred to a truck mixer and all requirements for transit‑mixed concrete shall apply.  No credit in the number of revolutions at mixing speed will be allowed for partial mixing in a central plant.

90‑6.03   TRANSPORTING MIXED CONCRETE

•
Mixed concrete may be transported to the delivery point in truck agitators or truck mixers operating at the speed designated by the manufacturer of the equipment as agitating speed, or in nonagitating hauling equipment, provided the consistency and workability of the mixed concrete upon discharge at the delivery point is suitable for adequate placement and consolidation in place, and provided the mixed concrete after hauling to the delivery point conforms to the provisions in Section 90‑6.01, "General."

•
Truck agitators shall be loaded not to exceed the manufacturer's guaranteed capacity and shall maintain the mixed concrete in a thoroughly mixed and uniform mass during hauling.

•
Bodies of nonagitating hauling equipment shall be constructed so that leakage of the concrete mix, or any part thereof, will not occur at any time.

•
Concrete hauled in open‑top vehicles shall be protected during hauling against rain or against exposure to the sun for more than 20 minutes when the ambient temperature exceeds 24°C.

•
No additional mixing water shall be incorporated into the concrete during hauling or after arrival at the delivery point, unless authorized by the Engineer.  If the Engineer authorizes additional water to be incorporated into the concrete, the drum shall be revolved not less than 30 revolutions at mixing speed after the water is added and before discharge is commenced.

•
The rate of discharge of mixed concrete from truck mixer‑agitators shall be controlled by the speed of rotation of the drum in the discharge direction with the discharge gate fully open.

•
If a truck mixer or agitator is used for transporting concrete to the delivery point, discharge shall be completed within 1.5 hours or before 250 revolutions of the drum or blades, whichever occurs first, after the introduction of the cement to the aggregates.  Under conditions contributing to quick stiffening of the concrete, or if the temperature of the concrete is 30°C or above, the time allowed may be less than 1.5 hours.  If an admixture is used to retard the set time, the temperature of the concrete shall not exceed 30°C, the time limit shall be 2 hours, and the revolution limitation shall be 300.

•
If nonagitating hauling equipment is used for transporting concrete to the delivery point, discharge shall be completed within one hour after the addition of the cement to the aggregates.  Under conditions contributing to quick stiffening of the concrete, or when the temperature of the concrete is 30°C or above, the time between the introduction of cement to the aggregates and discharge shall not exceed 45 minutes.

•
Each load of concrete delivered at the job site shall be accompanied by a weighmaster certificate showing the mix identification number, nonrepeating load number, date and time at which the materials were batched, the total amount of water added to the load, and for transit‑mixed concrete, the reading of the revolution counter at the time the truck mixer is charged with cement.  This weighmaster certificate shall also show the actual scale masses (kilograms) for the ingredients batched.  Theoretical or target batch masses shall not be used as a substitute for actual scale masses.

•
Weighmaster certificates shall be provided in printed form, or if approved by the Engineer, the data may be submitted in electronic media. Electronic media shall be presented in a tab‑delimited format on a 90 mm diskette with a capacity of at least 1.4 megabytes.  Captured data, for the ingredients represented by each batch shall be "line feed, carriage return" (LFCR) and "one line, separate record" with allowances for sufficient fields to satisfy the amount of data required by these specifications.

•
The Contractor may furnish a weighmaster certificate accompanied by a separate certificate that lists the actual batch masses or measurements for a load of concrete provided that both certificates are imprinted with the same nonrepeating load number that is unique to the contract and delivered to the job site with the load.

•
Weighmaster certificates furnished by the Contractor shall conform to the provisions in Section 9‑1.01, "Measurement of Quantities."

90‑6.04   TIME OR AMOUNT OF MIXING

•
Mixing of concrete in paving or stationary mixers shall continue for the required mixing time after all ingredients, except water and admixture, if added with the water, are in the mixing compartment of the mixer before any part of the batch is released.  Transfer time in multiple drum mixers shall not be counted as part of the required mixing time.

•
The required mixing time, in paving or stationary mixers, of concrete used for concrete structures, except minor structures, shall be not less than 90 seconds or more than 5 minutes, except that when directed by the Engineer in writing, the requirements of the following paragraph shall apply.

•
The required mixing time, in paving or stationary mixers, except as provided in the preceding paragraph, shall be not less than 50 seconds or more than 5 minutes.

•
The minimum required revolutions at the mixing speed for transit‑mixed concrete shall not be less than that recommended by the mixer manufacturer, but in no case shall the number of revolutions be less than that required to consistently produce concrete conforming to the provisions for uniformity in Section 90‑6.01, "General."

•
When a high range water-reducing admixture is added to the concrete at the job site, the total number of revolutions shall not exceed 300.

90‑6.05   HAND‑MIXING

•
Hand‑mixed concrete shall be made in batches of not more than 0.25‑m3 and shall be mixed on a watertight, level platform.  The proper amount of coarse aggregate shall be measured in measuring boxes and spread on the platform and the fine aggregate shall be spread on this layer, the 2 layers being not more than 0.3‑meters in total depth.  On this mixture shall be spread the dry cementitious materials and the whole mass turned no fewer than 2 times dry; then sufficient clean water shall be added, evenly distributed, and the whole mass again turned no fewer than 3 times, not including placing in the carriers or forms.

90‑6.06   AMOUNT OF WATER AND PENETRATION

•
The amount of water used in concrete mixes shall be regulated so that the penetration of the concrete as determined by California Test 533 or the slump of the concrete as determined by ASTM Designation:  C 143 is within the nominal values shown in the following table.  When the penetration or slump of the concrete is found to exceed the nominal values listed, the mixture of subsequent batches shall be adjusted to reduce the penetration or slump to a value within the nominal range shown.  Batches of concrete with a penetration or slump exceeding the maximum values listed shall not be used in the work.  If Type F or Type G chemical admixtures are added to the mix, the penetration requirements shall not apply and the slump shall not exceed 225 mm after the chemical admixtures are added.

	
	Nominal
	Maximum

	
	Penetration
	Slump
	Penetration
	Slump

	Type of Work
	(mm)
	(mm)
	(mm)
	(mm)

	Concrete Pavement
	0 - 25
	—
	40
	—

	Non-reinforced concrete facilities
	0 - 35
	—
	50
	—

	Reinforced concrete structures
	
	
	
	

	Sections over 300-mm thick
	0 - 35
	—
	65
	—

	Sections 300-mm thick or less
	0 - 50
	—
	75
	—

	Concrete placed under water
	—
	150 - 200
	—
	225

	Cast-in-place concrete piles
	65 - 90
	130 - 180
	100
	200


•
The amount of free water used in concrete shall not exceed 183 kg/m3, plus 20 kg for each required 100 kg of cementitious material in excess of 325 kg/m3.

•
The term free water is defined as the total water in the mixture minus the water absorbed by the aggregates in reaching a saturated surface‑dry condition.

•
If there are adverse or difficult conditions that affect the placing of concrete, the above specified penetration and free water content limitations may be exceeded providing the Contractor is granted permission by the Engineer in writing to increase the cementitious material content per cubic meter of concrete.  The increase in water and cementitious material shall be at a ratio not to exceed 30 kg of water per added 100 kg of cementitious material per cubic meter.  Full compensation for additional cementitious material and water added under these conditions shall be considered as included in the contract price paid for the concrete work involved and no additional compensation will be allowed therefor.

•
The equipment for supplying water to the mixer shall be constructed and arranged so that the amount of water added can be measured accurately.  Any method of discharging water into the mixer for a batch shall be accurate within 1.5 percent of the quantity of water required to be added to the mix for any position of the mixer.  Tanks used to measure water shall be designed so that water cannot enter while water is being discharged into the mixer and discharge into the mixer shall be made rapidly in one operation without dribbling.  All equipment shall be arranged so as to permit checking the amount of water delivered by discharging into measured containers.

90‑7 CURING CONCRETE

90‑7.01   METHODS OF CURING

•
Newly placed concrete shall be cured by the methods specified in this Section 90‑7.01 and the special provisions.

90‑7.01A   WATER METHOD

•
The concrete shall be kept continuously wet by the application of water for a minimum curing period of 7 days after the concrete has been placed.

•
Cotton mats, rugs, carpets, or earth or sand blankets may be used as a curing medium to retain the moisture during the curing period.

•
If a curing medium consisting of cotton mats, rugs, carpets, polyethylene sheeting, polyethylene sheeting on burlap, or earth or sand blankets is to be used to retain the moisture, the entire surface of the concrete shall be kept damp by applying water with a nozzle that so atomizes the flow that a mist and not a spray is formed, until the surface of the concrete is covered with the curing medium.  The moisture from the nozzle shall not be applied under pressure directly upon the concrete and shall not be allowed to accumulate on the concrete in a quantity sufficient to cause a flow or wash the surface.  At the expiration of the curing period, the concrete surfaces shall be cleared of all curing media.

•
At the option of the Contractor, a curing medium consisting of white opaque polyethylene sheeting extruded onto burlap may be used to cure concrete structures.  The polyethylene sheeting shall have a minimum thickness of 100 µm, and shall be extruded onto 283.5‑gram burlap.

•
At the option of the Contractor, a curing medium consisting of polyethylene sheeting may be used to cure concrete columns.  The polyethylene sheeting shall have a minimum thickness of 250 µm achieved in a single layer of material.

•
If the Contractor chooses to use polyethylene sheeting or polyethylene sheeting on burlap as a curing medium, these media and any joints therein shall be secured as necessary to provide moisture retention and shall be within 75 mm of the concrete at all points along the surface being cured.  When these media are used, the temperature of the concrete shall be monitored during curing.  If the temperature of the concrete cannot be maintained below 60(C, use of these curing media shall be disallowed.

•
When concrete bridge decks and flat slabs are to be cured without the use of a curing medium, the entire surface of the bridge deck or slab shall be kept damp by the application of water with an atomizing nozzle as specified above, until the concrete has set, after which the entire surface of the concrete shall be sprinkled continuously with water for a period of not less than 7 days.

90‑7.01B   CURING COMPOUND METHOD

•
Surfaces of the concrete that are exposed to the air shall be sprayed uniformly with a curing compound.

•
Curing compounds to be used shall be as follows:

1.
Pigmented curing compound conforming to the requirements in ASTM Designation:  C 309, Type 2, Class B, except the resin type shall be poly‑alpha‑methylstyrene.

2.
Pigmented curing compound conforming to the requirements in ASTM Designation:  C 309, Type 2, Class B.

3.
Pigmented curing compound conforming to the requirements in ASTM Designation:  C 309, Type 2, Class A.

4.
Nonpigmented curing compound conforming to the requirements in ASTM Designation:  C 309, Type 1, Class B.

5.
Nonpigmented curing compound conforming to the requirements in ASTM Designation:  C 309, Type 1, Class A.

6.
Nonpigmented curing compound with fugitive dye conforming to the requirements in ASTM Designation:  C 309, Type 1‑D, Class A.

•
The infrared scan for the dried vehicle from curing compound (1) shall match the infrared scan on file at the Transportation Laboratory.

•
The loss of water for each type of curing compound, when tested in conformance with the requirements in California Test 534, shall not be more than 0.15‑kg/m2 in 24 hours.

•
The curing compound to be used will be specified elsewhere in these specifications or in the special provisions.

•
If the use of curing compound is required or permitted elsewhere in these specifications or in the special provisions and no specific kind is specified, any of the curing compounds listed above may be used.

•
Curing compound shall be applied at a nominal rate of 3.7 m2/L, unless otherwise specified.

•
At any point, the application rate shall be within ±1.2 m2/L of the nominal rate specified, and the average application rate shall be within ±0.5 m2/L of the nominal rate specified when tested in conformance with the requirements in California Test 535.  Runs, sags, thin areas, skips, or holidays in the applied curing compound shall be evidence that the application is not satisfactory.

•
Curing compounds shall be applied using power operated spray equipment.  The power operated spraying equipment shall be equipped with an operational pressure gage and a means of controlling the pressure.  Hand spraying of small and irregular areas that are not reasonably accessible to mechanical spraying equipment, in the opinion of the Engineer, may be permitted.

•
The curing compound shall be applied to the concrete following the surface finishing operation, immediately before the moisture sheen disappears from the surface, but before any drying shrinkage or craze cracks begin to appear.  In the event of any drying or cracking of the surface, application of water with an atomizing nozzle as specified in Section 90‑7.01A, "Water Method," shall be started immediately and shall be continued until application of the compound is resumed or started; however, the compound shall not be applied over any resulting freestanding water.  Should the film of compound be damaged from any cause before the expiration of 7 days after the concrete is placed in the case of structures and 72 hours in the case of pavement, the damaged portion shall be repaired immediately with additional compound.

•
At the time of use, compounds containing pigments shall be in a thoroughly mixed condition with the pigment uniformly dispersed throughout the vehicle.  A paddle shall be used to loosen all settled pigment from the bottom of the container, and a power driven agitator shall be used to disperse the pigment uniformly throughout the vehicle.

•
Agitation shall not introduce air or other foreign substance into the curing compound.

•
The manufacturer shall include in the curing compound the necessary additives for control of sagging, pigment settling, leveling, de‑emulsification, or other requisite qualities of a satisfactory working material.  Pigmented curing compounds shall be manufactured so that the pigment does not settle badly, does not cake or thicken in the container, and does not become granular or curdled.  Settlement of pigment shall be a thoroughly wetted, soft, mushy mass permitting the complete and easy vertical penetration of a paddle.  Settled pigment shall be easily redispersed, with minimum resistance to the sideways manual motion of the paddle across the bottom of the container, to form a smooth uniform product of the proper consistency.

•
Curing compounds shall remain sprayable at temperatures above 4°C and shall not be diluted or altered after manufacture.

•
The curing compound shall be packaged in clean 1040‑L totes, 210‑L barrels, or 19‑L pails, or shall be supplied from a suitable storage tank located at the job site.  The containers shall comply with "Title 49, Code of Federal Regulations, Hazardous Materials Regulations."  The 1040‑L totes and the 210‑L barrels shall have removable lids and airtight fasteners.  The 19‑L pails shall be round and have standard full open head and bail.  Lids with bungholes will not be permitted.  Settling or separation of solids in containers, except tanks, must be completely redispersed with low speed mixing prior to use, in conformance with these specifications and the manufacturer's recommendations.  Mixing shall be accomplished either manually by use of a paddle or by use of a mixing blade driven by a drill motor, at low speed.  Mixing blades shall be the type used for mixing paint.  On-site storage tanks shall be kept clean and free of contaminants.  Each tank shall have a permanent system designed to completely redisperse settled material without introducing air or other foreign substances.

•
Steel containers and lids shall be lined with a coating that will prevent destructive action by the compound or chemical agents in the air space above the compound.  The coating shall not come off the container or lid as skins.  Containers shall be filled in a manner that will prevent skinning.  Plastic containers shall not react with the compound.

•
Each container shall be labeled with the manufacturer's name, kind of curing compound, batch number, volume, date of manufacture, and volatile organic compound (VOC) content.  The label shall also warn that the curing compound containing pigment shall be well stirred before use.  Precautions concerning the handling and the application of curing compound shall be shown on the label of the curing compound containers in conformance with the Construction Safety Orders and General Industry Safety Orders of the State.

•
Containers of curing compound shall be labeled to indicate that the contents fully comply with the rules and regulations concerning air pollution control in the State.

•
When the curing compound is shipped in tanks or tank trucks, a shipping invoice shall accompany each load.  The invoice shall contain the same information as that required herein for container labels.

•
Curing compound will be sampled by the Engineer at the source of supply, at the job site, or at both locations.

•
Curing compound shall be formulated so as to maintain the specified properties for a minimum of one year.  The Engineer may require additional testing before use to determine compliance with these specifications if the compound has not been used within one year or whenever the Engineer has reason to believe the compound is no longer satisfactory.

•
Tests will be conducted in conformance with the latest ASTM test methods and methods in use by the Transportation Laboratory.

90‑7.01C   WATERPROOF MEMBRANE METHOD

•
The exposed finished surfaces of concrete shall be sprayed with water, using a nozzle that so atomizes the flow that a mist and not a spray is formed, until the concrete has set, after which the curing membrane, shall be placed.  The curing membrane shall remain in place for a period of not less than 72 hours.

•
Sheeting material for curing concrete shall conform to the requirements in AASHTO Designation:  M 171 for white reflective materials.

•
The sheeting material shall be fabricated into sheets of such width as to provide a complete cover for the entire concrete surface.  Joints in the sheets shall be securely cemented together in such a manner as to provide a waterproof joint.  The joint seams shall have a minimum lap of 100 mm.

•
The sheets shall be securely weighted down by placing a bank of earth on the edges of the sheets or by other means satisfactory to the Engineer.

•
Should any portion of the sheets be broken or damaged before the expiration of 72 hours after being placed, the broken or damaged portions shall be immediately repaired with new sheets properly cemented into place.

•
Sections of membrane that have lost their waterproof qualities or have been damaged to such an extent as to render them unfit for curing the concrete shall not be used.

90‑7.01D   FORMS‑IN‑PLACE METHOD

•
Formed surfaces of concrete may be cured by retaining the forms in place.  The forms shall remain in place for a minimum period of 7 days after the concrete has been placed, except that for members over 0.5‑m in least dimension the forms shall remain in place for a minimum period of 5 days.

•
Joints in the forms and the joints between the end of forms and concrete shall be kept moisture tight during the curing period.  Cracks in the forms and cracks between the forms and the concrete shall be resealed by methods subject to the approval of the Engineer.

90‑7.02   CURING PAVEMENT

•
The entire exposed area of the pavement, including edges, shall be cured by the waterproof membrane method, or curing compound method using curing compound (1) or (2) as the Contractor may elect.  Should the side forms be removed before the expiration of 72 hours following the start of curing, the exposed pavement edges shall also be cured.  If the pavement is cured by means of the curing compound method, the sawcut and all portions of the curing compound that have been disturbed by sawing operations shall be restored by spraying with additional curing compound.

•
Curing shall commence as soon as the finishing process provided in Section 40‑1.10, "Final Finishing," has been completed.  The method selected shall conform to the provisions in Section 90‑7.01, "Methods of Curing."

•
When the curing compound method is used, the compound shall be applied to the entire pavement surface by mechanical sprayers.  Spraying equipment shall be of the fully atomizing type equipped with a tank agitator that provides for continual agitation of the curing compound during the time of application.  The spray shall be adequately protected against wind, and the nozzles shall be so oriented or moved mechanically transversely as to result in the minimum specified rate of coverage being applied uniformly on exposed faces.  Hand spraying of small and irregular areas, and areas inaccessible to mechanical spraying equipment, in the opinion of the Engineer, will be permitted.  When the ambient air temperature is above 15°C, the Contractor shall fog the surface of the concrete with a fine spray of water as specified in Section 90‑7.01A, "Water Method."  The surface of the pavement shall be kept moist between the hours of 10:00 a.m. and 4:30 p.m. on the day the concrete is placed.  However, the fogging done after the curing compound has been applied shall not begin until the compound has set sufficiently to prevent displacement.  Fogging shall be discontinued if ordered in writing by the Engineer.

90‑7.03   CURING STRUCTURES

•
Newly placed concrete for cast‑in‑place structures, other than highway bridge decks, shall be cured by the water method, the forms‑in‑place method, or, as permitted herein, by the curing compound method, in conformance with the provisions in Section 90‑7.01, "Methods of Curing."
•
The curing compound method using a pigmented curing compound may be used on concrete surfaces of construction joints, surfaces that are to be buried underground, and surfaces where only ordinary surface finish is to be applied and on which a uniform color is not required and that will not be visible from a public traveled way.  If the Contractor elects to use the curing compound method on the bottom slab of box girder spans, the curing compound shall be curing compound (1).

•
The top surface of highway bridge decks shall be cured by both the curing compound method and the water method.  The curing compound shall be curing compound (1).

•
Concrete surfaces of minor structures, as defined in Section 51‑1.02, "Minor Structures," shall be cured by the water method, the forms‑in‑place method or the curing compound method.

•
When deemed necessary by the Engineer during periods of hot weather, water shall be applied to concrete surfaces being cured by the curing compound method or by the forms‑in‑place method, until the Engineer determines that a cooling effect is no longer required.  Application of water for this purpose will be paid for as extra work as provided in Section 4‑1.03D, "Extra Work."

90‑7.04   CURING PRECAST CONCRETE MEMBERS

•
Precast concrete members shall be cured in conformance with any of the methods specified in Section 90‑7.01, "Methods of Curing."  Curing shall be provided for the minimum time specified for each method or until the concrete reaches its design strength, whichever is less.  Steam curing may also be used for precast members and shall conform to the following provisions:

A.
After placement of the concrete, members shall be held for a minimum 4‑hour presteaming period.  If the ambient air temperature is below 10°C, steam shall be applied during the presteaming period to hold the air surrounding the member at a temperature between 10°C and 32°C.

B.
To prevent moisture loss on exposed surfaces during the presteaming period, members shall be covered as soon as possible after casting or the exposed surfaces shall be kept wet by fog spray or wet blankets.

C.
Enclosures for steam curing shall allow free circulation of steam about the member and shall be constructed to contain the live steam with a minimum moisture loss.  The use of tarpaulins or similar flexible covers will be permitted, provided they are kept in good repair and secured in such a manner as to prevent the loss of steam and moisture.

D.
Steam at the jets shall be at low pressure and in a saturated condition.  Steam jets shall not impinge directly on the concrete, test cylinders, or forms.  During application of the steam, the temperature rise within the enclosure shall not exceed 22°C per hour.  The curing temperature throughout the enclosure shall not exceed 65°C and shall be maintained at a constant level for a sufficient time necessary to develop the required transfer strength.  Control cylinders shall be covered to prevent moisture loss and shall be placed in a location where temperature is representative of the average temperature of the enclosure.

E.
Temperature recording devices that will provide an accurate, continuous, permanent record of the curing temperature shall be provided.  A minimum of one temperature recording device per 60 m of continuous bed length will be required for checking temperature.

F.
Members in pretension beds shall be detensioned immediately after the termination of steam curing while the concrete and forms are still warm, or the temperature under the enclosure shall be maintained above 15°C until the stress is transferred to the concrete.

G.
Curing of precast concrete will be considered completed after termination of the steam curing cycle.

90‑7.05   CURING PRECAST PRESTRESSED CONCRETE PILES

•
Newly placed concrete for precast prestressed concrete piles shall be cured in conformance with the provisions in Section 90‑7.04, "Curing Precast Concrete Members," except that piles in a corrosive environment shall be cured as follows:

A.
Piles shall be either steam cured or water cured.  If water curing is used, the piles shall be kept continuously wet by the application of water in conformance with the provisions in Section 90‑7.01A, "Water Method."

B.
If steam curing is used, the steam curing provisions in Section 90‑7.04, "Curing Precast Concrete Members," shall apply except that the piles shall be kept continuously wet for their entire length for a period of not less than 3 days, including the holding and steam curing periods.

90‑7.06   CURING SLOPE PROTECTION

•
Concrete slope protection shall be cured in conformance with any of the methods specified in Section 90‑7.01, "Methods of Curing."

•
Concreted‑rock slope protection shall be cured in conformance with any of the methods specified in Section 90‑7.01, "Methods of Curing," with a blanket of earth kept wet for 72 hours, or by sprinkling with a fine spray of water every 2 hours during the daytime for a period of 3 days.

90‑7.07   CURING MISCELLANEOUS CONCRETE WORK

•
Exposed surfaces of curbs shall be cured by pigmented curing compounds as specified in Section 90‑7.01B, "Curing Compound Method."

•
Concrete sidewalks, gutter depressions, island paving, curb ramps, driveways, and other miscellaneous concrete areas shall be cured in conformance with any of the methods specified in Section 90‑7.01, "Methods of Curing."

•
Shotcrete shall be cured for at least 72 hours by spraying with water, by a moist earth blanket, or by any of the methods provided in Section 90‑7.01, "Methods of Curing."

•
Mortar and grout shall be cured by keeping the surface damp for 3 days.

•
After placing, the exposed surfaces of sign structure foundations, including pedestal portions, if constructed, shall be cured for at least 72 hours by spraying with water, by a moist earth blanket, or by any of the methods provided in Section 90‑7.01, "Methods of Curing."

90‑8 PROTECTING CONCRETE

90‑8.01   GENERAL

•
In addition to the provisions in Section 7‑1.16, "Contractor's Responsibility for the Work and Materials," the Contractor shall protect concrete as provided in this Section 90‑8.  If required by the Engineer, the Contractor shall submit a written outline of the proposed methods for protecting the concrete. 

•
The Contractor shall protect concrete from damage from any cause, which shall include, but not be limited to:  rain, heat, cold, wind, Contractor's actions, and actions of others. 

•
Concrete shall not be placed on frozen or ice‑coated ground or subgrade nor on ice‑coated forms, reinforcing steel, structural steel, conduits, precast members, or construction joints.

•
Under rainy conditions, placing of concrete shall be stopped before the quantity of surface water is sufficient to damage surface mortar or cause a flow or wash of the concrete surface, unless the Contractor provides adequate protection against damage.

•
Concrete that has been frozen or damaged by other causes, as determined by the Engineer, shall be removed and replaced by the Contractor at the Contractor's expense.

90‑8.02   PROTECTING CONCRETE STRUCTURES

•
Structure concrete and shotcrete used as structure concrete shall be maintained at a temperature of not less than 7°C for 72 hours after placing and at not less than 4°C for an additional 4 days.

90‑8.03   PROTECTING CONCRETE PAVEMENT

•
Pavement concrete shall be maintained at a temperature of not less than 4°C for 72 hours. 

•
Except as provided in Section 7‑1.08, "Public Convenience," the Contractor shall protect concrete pavement against construction and other activities that abrade, scar, discolor, reduce texture depth, lower coefficient of friction, or otherwise damage the surface.  Stockpiling, drifting, or excessive spillage of soil, gravel, petroleum products, and concrete or asphalt mixes on the surface of concrete pavement is prohibited unless otherwise specified in these specifications, the special provisions or permitted by the Engineer.

•
If ordered by the Engineer or shown on the plans or specified in the special provisions, pavement crossings shall be constructed for the convenience of public traffic.  The material and work necessary for the construction of the crossings, and their subsequent removal and disposal, will be paid for at the contract unit prices for the items of work involved and if there are no contract items for the work involved, payment for pavement crossings will be made by extra work as provided in Section 4‑1.03D, "Extra Work.".  Where public traffic will be required to cross over the new pavement, Type III portland cement may be used in concrete, if permitted in writing by the Engineer.  The pavement may be opened to traffic as soon as the concrete has developed a modulus of rupture of 3.8 MPa.  The modulus of rupture will be determined by California Test 523.

•
No traffic or Contractor's equipment, except as hereinafter provided, will be permitted on the pavement before a period of 10 days has elapsed after the concrete has been placed, nor before the concrete has developed a modulus of rupture of at least 3.8 MPa.  Concrete that fails to attain a modulus of rupture of 3.8 MPa within 10 days shall not be opened to traffic until directed by the Engineer.

•
Equipment for sawing weakened plane joints will be permitted on the pavement as specified in Section 40‑1.08B, "Weakened Plane Joints."

•
When requested in writing by the Contractor, the tracks on one side of paving equipment will be permitted on the pavement after a modulus of rupture of 2.4 MPa has been attained, provided that:

A.
Unit pressure exerted on the pavement by the paver shall not exceed 135 kPa;

B.
Tracks with cleats, grousers, or similar protuberances shall be modified or shall travel on planks or equivalent protective material, so that the pavement is not damaged; and

C.
No part of the track shall be closer than 0.3‑m from the edge of pavement.

•
In case of visible cracking of, or other damage to the pavement, operation of the paving equipment on the pavement shall be immediately discontinued.

•
Damage to the pavement resulting from early use of pavement by the Contractor's equipment as provided above shall be repaired by the Contractor.

•
The State will furnish the molds and machines for testing the concrete for modulus of rupture, and the Contractor, at the Contractor's expense, shall furnish the material and whatever labor the Engineer may require.

90‑9 COMPRESSIVE STRENGTH

90‑9.01   GENERAL

•
Concrete compressive strength requirements consist of a minimum strength that shall be attained before various loads or stresses are applied to the concrete and, for concrete designated by strength, a minimum strength at the age of 28 days or at the age otherwise allowed in Section 90‑1.01, "Description."  The various strengths required are specified in these specifications or the special provisions or are shown on the plans.

•
The compressive strength of concrete will be determined from test cylinders that have been fabricated from concrete sampled in conformance with the requirements of California Test 539.  Test cylinders will be molded and initially field cured in conformance with California Test 540.  Test cylinders will be cured and tested after receipt at the testing laboratory in conformance with the requirements of California Test 521.  A strength test shall consist of the average strength of 2 cylinders fabricated from material taken from a single load of concrete, except that, if any cylinder should show evidence of improper sampling, molding, or testing, that cylinder shall be discarded and the strength test shall consist of the strength of the remaining cylinder.

•
When concrete compressive strength is specified as a prerequisite to applying loads or stresses to a concrete structure or member, test cylinders for other than steam cured concrete will be cured in conformance with Method 1 of California Test 540.  The compressive strength of concrete determined for these purposes will be evaluated on the basis of individual tests.

•
When concrete is designated by 28‑day compressive strength rather than by cementitious material content, the concrete strength to be used as a basis for acceptance of other than steam cured concrete will be determined from cylinders cured in conformance with Method 1 of California Test 540.  If the result of a single compressive strength test at the maximum age specified or allowed is below the specified strength but is 95 percent or more of the specified strength, the Contractor shall make corrective changes, subject to approval of the Engineer, in the mix proportions or in the concrete fabrication procedures, before placing additional concrete, and shall pay to the State $14 for each in‑place cubic meter of concrete represented by the deficient test.  If the result of a single compressive strength test at the maximum age specified or allowed is below 95 percent of the specified strength, but is 85 percent or more of the specified strength, the Contractor shall make the corrective changes specified above, and shall pay to the State $20 for each in place cubic meter of concrete represented by the deficient test.  In addition, such corrective changes shall be made when the compressive strength of concrete tested at 7 days indicates, in the judgment of the Engineer, that the concrete will not attain the required compressive strength at the maximum age specified or allowed.  Concrete represented by a single test that indicates a compressive strength of less than 85 percent of the specified 28‑day compressive strength will be rejected in conformance with the provisions in Section 6‑1.04, "Defective Materials."

•
If the test result indicates that the compressive strength at the maximum curing age specified or allowed is below the specified strength, but is 85 percent or more of the specified strength, payments to the State as required above shall be made, unless the Contractor, at the Contractor's expense, obtains and submits evidence acceptable to the Engineer that the strength of the concrete placed in the work meets or exceeds the specified 28‑day compressive strength.  If the test result indicates a compressive strength at the maximum curing age specified or allowed below 85 percent, the concrete represented by that test will be rejected, unless the Contractor, at the Contractor's expense, obtains and submits evidence acceptable to the Engineer that the strength and quality of the concrete placed in the work are acceptable.  If the evidence consists of tests made on cores taken from the work, the cores shall be obtained and tested in conformance with the requirements in ASTM Designation:  C 42.

•
No single compressive strength test shall represent more than 250 m3.

•
If a precast concrete member is steam cured, the compressive strength of the concrete will be determined from test cylinders that have been handled and stored in conformance with Method 3 of California Test 540.  The compressive strength of steam cured concrete will be evaluated on the basis of individual tests representing specific portions of production.  If the concrete is designated by 28‑day compressive strength rather than by cementitious material content, the concrete shall be considered to be acceptable whenever its compressive strength reaches the specified 28‑day compressive strength provided that strength is reached in not more than the maximum number of days specified or allowed after the member is cast.

•
When concrete is specified by compressive strength, prequalification of materials, mix proportions, mixing equipment, and procedures proposed for use will be required prior to placement of the concrete.  Prequalification shall be accomplished by the submission of acceptable certified test data or trial batch reports by the Contractor.  Prequalification data shall be based on the use of materials, mix proportions, mixing equipment, procedures, and size of batch proposed for use in the work.

•
Certified test data, in order to be acceptable, shall indicate that not less than 90 percent of at least 20 consecutive tests exceed the specified strength at the maximum number of cure days specified or allowed, and none of those tests are less than 95 percent of specified strength.  Strength tests included in the data shall be the most recent tests made on concrete of the proposed mix design and all shall have been made within one year of the proposed use of the concrete.

•
Trial batch test reports, in order to be acceptable, shall indicate that the average compressive strength of 5 consecutive concrete cylinders, taken from a single batch, at not more than 28 days (or the maximum age allowed) after molding shall be at least 4 MPa greater than the specified 28‑day compressive strength, and no individual cylinder shall have a strength less than the specified strength at the maximum age specified or allowed.  Data contained in the report shall be from trial batches that were produced within one year of the proposed use of specified strength concrete in the project.  Whenever air‑entrainment is required, the air content of trial batches shall be equal to or greater than the air content specified for the concrete without reduction due to tolerances.

•
Tests shall be performed in conformance with either the appropriate California Test methods or the comparable ASTM test methods.  Equipment employed in testing shall be in good condition and shall be properly calibrated.  If the tests are performed during the life of the contract, the Engineer shall be notified sufficiently in advance of performing the tests in order to witness the test procedures.

•
The certified test data and trial batch test reports shall include the following information:

A.
Date of mixing.

B.
Mixing equipment and procedures used.

C.
The size of batch in cubic meters and the mass, type, and source of all ingredients used.

D.
Penetration or slump (if the concrete will be placed under water or placed in cast-in-place concrete piles) of the concrete.

E.
The air content of the concrete if an air‑entraining admixture is used.

F.
The age at time of testing and strength of all concrete cylinders tested.

•
Certified test data and trial batch test reports shall be signed by an official of the firm that performed the tests.

•
When approved by the Engineer, concrete from trial batches may be used in the work at locations where concrete of a lower quality is required and the concrete will be paid for as the type or class of concrete required at that location.

•
After materials, mix proportions, mixing equipment, and procedures for concrete have been prequalified for use, additional prequalification by testing of trial batches will be required prior to making changes that, in the judgment of the Engineer, could result in a strength of concrete below that specified.

•
The Contractor's attention is directed to the time required to test trial batches and the Contractor shall be responsible for production of trial batches at a sufficiently early date so that the progress of the work is not delayed.

•
When precast concrete members are manufactured at the plant of an established manufacturer of precast concrete members, the mix proportions of the concrete shall be determined by the Contractor, and a trial batch and prequalification of the materials, mix proportions, mixing equipment, and procedures will not be required.

90‑10 MINOR CONCRETE

90‑10.01   GENERAL

•
Concrete for minor structures, slope paving, curbs, sidewalks and other concrete work, when designated as minor concrete on the plans, in the specifications, or in the contract item, shall conform to the provisions specified herein.

•
The Engineer, at the Engineer's discretion, will inspect and test the facilities, materials and methods for producing the concrete to ensure that minor concrete of the quality suitable for use in the work is obtained.

90‑10.02   MATERIALS

•
Minor concrete shall conform to the following requirements:

90‑10.02A   CEMENTITIOUS MATERIAL

•
Cementitious material shall conform to the provisions in Section 90‑1.01, "Description."

90‑10.02B   AGGREGATE

•
Aggregate shall be clean and free from deleterious coatings, clay balls, roots, and other extraneous materials.

•
Use of crushed concrete or reclaimed aggregate is acceptable only if the aggregate satisfies all aggregate requirements.

•
The Contractor shall submit to the Engineer for approval, a grading of the combined aggregate proposed for use in the minor concrete.  After acceptance of the grading, aggregate furnished for minor concrete shall conform to that grading, unless a change is authorized in writing by the Engineer.

•
The Engineer may require the Contractor to furnish periodic test reports of the aggregate grading furnished.  The maximum size of aggregate used shall be at the option of the Contractor, but in no case shall the maximum size be larger than 37.5 mm or smaller than 19 mm.

•
The Engineer may waive, in writing, the gradation requirements in this Section 90‑10.02B, if, in the Engineer's opinion, the furnishing of the gradation is not necessary for the type or amount of concrete work to be constructed.

90‑10.02C   WATER

•
Water used for washing, mixing, and curing shall be free from oil, salts, and other impurities that would discolor or etch the surface or have an adverse affect on the quality of the concrete.

90‑10.02D   ADMIXTURES

•
The use of admixtures shall conform to the provisions in Section 90‑4, "Admixtures."

90‑10.03   PRODUCTION

•
Cementitious material, water, aggregate, and admixtures shall be stored, proportioned, mixed, transported, and discharged in conformance with recognized standards of good practice that will result in concrete that is thoroughly and uniformly mixed, that is suitable for the use intended, and that conforms to requirements specified herein. Recognized standards of good practice are outlined in various industry publications such as are issued by American Concrete Institute, AASHTO, or the Department.

•
The cementitious material content of minor concrete shall conform to the provisions in Section 90‑1.01, "Description."

•
The amount of water used shall result in a consistency of concrete conforming to the provisions in Section 90‑6.06, "Amount of Water and Penetration."  Additional mixing water shall not be incorporated into the concrete during hauling or after arrival at the delivery point, unless authorized by the Engineer.

•
Discharge of ready‑mixed concrete from the transporting vehicle shall be made while the concrete is still plastic and before stiffening occurs.  An elapsed time of 1.5 hours (one hour in nonagitating hauling equipment), or more than 250 revolutions of the drum or blades, after the introduction of the cementitious material to the aggregates, or a temperature of concrete of more than 32°C will be considered conditions contributing to the quick stiffening of concrete.  The Contractor shall take whatever action is necessary to eliminate quick stiffening, except that the addition of water will not be permitted.

•
The required mixing time in stationary mixers shall be not less than 50 seconds or more than 5 minutes.

•
The minimum required revolutions at mixing speed for transit‑mixed concrete shall be not less than that recommended by the mixer manufacturer, and shall be increased, if necessary, to produce thoroughly and uniformly mixed concrete.

•
When a high range water-reducing admixture is added to the concrete at the job site, the total number of revolutions shall not exceed 300.

•
Each load of ready‑mixed concrete shall be accompanied by a weighmaster certificate that shall be delivered to the Engineer at the discharge location of the concrete, unless otherwise directed by the Engineer.  The weighmaster certificate shall be clearly marked with the date and time of day when the load left the batching plant and, if hauled in truck mixers or agitators, the time the mixing cycle started.

•
A Certificate of Compliance conforming to the provisions in Section 6–1.07, "Certificates of Compliance," shall be furnished to the Engineer, prior to placing minor concrete from a source not previously used on the contract, stating that minor concrete to be furnished meets contract requirements, including minimum cementitious material content specified.

90‑10.04   CURING MINOR CONCRETE

•
Curing minor concrete shall conform to the provisions in Section 90‑7, "Curing Concrete."

90‑10.05   PROTECTING MINOR CONCRETE

•
Protecting minor concrete shall conform to the provisions in Section 90‑8, "Protecting Concrete," except the concrete shall be maintained at a temperature of not less than 4°C for 72 hours after placing.

90‑10.06   MEASUREMENT AND PAYMENT

•
Minor concrete will be measured and paid for in conformance with the provisions specified in the various sections of these specifications covering concrete construction when minor concrete is specified in the specifications, shown on the plans, or indicated by contract item in the Engineer's Estimate.

90‑11 MEASUREMENT AND PAYMENT

90‑11.01   MEASUREMENT

•
Portland cement concrete will be measured in conformance with the provisions specified in the various sections of these specifications covering construction requiring concrete.

•
For concrete measured at the mixer, the volume in cubic meters shall be computed as the total mass of the batch in kilograms divided by the density of the concrete in kilograms per cubic meter.  The total mass of the batch shall be calculated as the sum of all materials, including water, entering the batch.  The density of the concrete will be determined in conformance with the requirements in California Test 518.

90‑11.02   PAYMENT

•
Portland cement concrete will be paid for in conformance with the provisions specified in the various sections of these specifications covering construction requiring concrete.

•
Full compensation for furnishing and incorporating admixtures required by these specifications or the special provisions will be considered as included in the contract prices paid for the concrete involved and no additional compensation will be allowed therefor.

•
Should the Engineer order the Contractor to incorporate any admixtures in the concrete when their use is not required by these specifications or the special provisions, furnishing the admixtures and adding them to the concrete will be paid for as extra work as provided in Section 4‑1.03D, "Extra Work."

•
Should the Contractor use admixtures in conformance with the provisions in Section 90‑4.05, "Optional Use of Chemical Admixtures," or Section 90‑4.07, "Optional Use of Air‑entraining Admixtures," or should the Contractor request and obtain permission to use other admixtures for the Contractor's benefit, the Contractor shall furnish those admixtures and incorporate them into the concrete at the Contractor's expense and no additional compensation will be allowed therefor.

SECTION 91:  PAINT

Issue Date:  November 18, 2005

Section 91‑3, "Paints for Timber," of the Standard Specifications is amended to read:

91-3   PAINTS FOR TIMBER

91‑3.01   WOOD PRIMER, LATEX-BASE

Classification:

•
This specification covers a ready-mixed priming paint for use on unpainted wood or exterior woodwork.  It shall conform with the requirements in the Detailed Performance Standards of the Master Painters Institute (MPI) for exterior wood primers, and be listed on the Exterior Latex Wood Primer MPI List Number 6.

91‑3.02   PAINT; LATEX-BASE FOR EXTERIOR WOOD, WHITE AND TINTS

Classification:

•
This specification covers a ready-mixed paint for use on wood surfaces subject to outside exposures.  This paint shall conform to the requirements in the Detailed Performance Standards of the Master Painters Institute (MPI) for Paint, Latex, Exterior, and shall be listed on the following MPI Approved Products List:

A.
Exterior Latex, Flat MPI Gloss Level 1, MPI List Number 10.

B.
Exterior Latex, Semi-Gloss, MPI Gloss Level 5, MPI List Number 11.

C.
Exterior Latex, Gloss, MPI Gloss Level 6, MPI List Number 119.

•
Unpainted wood shall first be primed with wood primer conforming to the provisions in Section 91-3.01, "Wood Primer, Latex-Base."

Section 91‑4, "Miscellaneous Paints," of the Standard Specifications is amended to read:

91-4   MISCELLANEOUS PAINTS

91‑4.01   THROUGH   91-4.04 (BLANK)

91‑4.05   PAINT; ACRYLIC EMULSION, EXTERIOR WHITE AND LIGHT AND MEDIUM TINTS

Classification:

•
This specification covers an acrylic emulsion paint designed for use on exterior masonry.  This paint shall conform to the requirements in the Detailed Performance Standards of the Master Painters Institute (MPI) for Paint, Latex, Exterior, and shall be listed on the following MPI Approved Products Lists:

A.
Exterior Latex, Flat MPI Gloss Level 1, MPI List Number 10.

B.
Exterior Latex, Semi-Gloss, MPI Gloss Level 5, MPI List Number 11.

C.
Exterior Latex, Gloss, MPI Gloss Level 6, MPI List Number 119.

•
This paint may be tinted by using "universal" or "all purpose" concentrates.

SECTION 92:  ASPHALTS

Issue Date:  February 2, 2007

Section 92, "Asphalts," of the Standard Specifications is amended to read:

92‑1.01   DESCRIPTION

•
Asphalt is refined petroleum or a mixture of refined liquid asphalt and refined solid asphalt that are prepared from crude petroleum.  Asphalt is:

1.
Free from residues caused by the artificial distillation of coal, coal tar, or paraffin

2.
Free from water

3.
Homogeneous

92‑1.02   MATERIALS

GENERAL

•
Furnish asphalt under the Department's "Certification Program for Suppliers of Asphalt."  The Department maintains the program requirements, procedures, and a list of approved suppliers at:

http://www.dot.ca.gov/hq/esc/Translab/fpmcoc.htm

•
Transport, store, use, and dispose of asphalt safely.

•
Prevent the formation of carbonized particles caused by overheating asphalt during manufacturing or construction.

GRADES

•
Performance graded (PG) asphalt binder is:

	Performance Graded Asphalt Binder

	
	
	Specification



	
	
	
	
	Grade
	
	

	Property
	AASHTO Test Method
	PG

58‑22 a
	PG

64‑10
	PG

64‑16
	PG

64‑28
	PG

70‑10

	Original Binder

	Flash Point, Minimum °C
	T 48
	230
	230
	230
	230
	230

	Solubility, Minimum % b
	T 44
	99
	99
	99
	99
	99

	Viscosity at 135°C, c
Maximum, Pa·s
	T 316
	3.0
	3.0
	3.0
	3.0
	3.0

	Dynamic Shear,

Test Temp. at 10 rad/s, °C

Minimum G*/sin(delta), kPa
	T 315
	58

1.00
	64

1.00
	64

1.00
	64

1.00
	70

1.00

	RTFO Test, e
Mass Loss, Maximum, %
	T 240
	1.00
	1.00
	1.00
	1.00
	1.00

	RTFO Test Aged Binder

	Dynamic Shear,

Test Temp. at 10 rad/s, °C

Minimum G*/sin(delta), kPa
	T 315
	58

2.20
	64

2.20
	64

2.20
	64

2.20
	70

2.20

	Ductility at 25°C

Minimum, cm
	T 51
	75
	75
	75
	75
	75

	PAV f  Aging,

Temperature, °C
	R 28
	100
	100
	100
	100
	110

	RTFO Test and PAV Aged Binder

	Dynamic Shear,

Test Temp. at 10 rad/s, °C

Maximum G*sin(delta), kPa
	T 315
	22 d
5000
	31 d
5000
	28 d
5000
	22 d
5000
	34 d
5000

	Creep Stiffness,

Test Temperature, °C

Maximum S‑value, Mpa

Minimum M‑value
	T 313
	‑12

300

0.300
	0

300

0.300
	‑6

300

0.300
	‑18

300

0.300
	0

300

0.300

	Notes:
	

	a.
	Use as asphalt rubber base stock for high mountain and high desert area.

	b.
	The Engineer waives this specification if the supplier is a Quality Supplier as defined by the Department's "Certification Program for Suppliers of Asphalt."

	c.
	The Engineer waives this specification if the supplier certifies the asphalt binder can be adequately pumped and mixed at temperatures meeting applicable safety standards.

	d.
	Test the sample at 3°C higher if it fails at the specified test temperature.  G*sin(delta) remains 5000 kPa maximum.

	e.
	"RTFO Test" means the asphaltic residue obtained using the Rolling Thin Film Oven Test, AASHTO Test Method T 240 or ASTM Designation: D 2872.  The residue from mass change determination may be used for other tests.

	f.
	"PAV" means Pressurized Aging Vessel.


•
Performance graded polymer modified asphalt binder (PG Polymer Modified) is:

	Performance Graded Polymer Modified Asphalt Binder a

	
	
	Specification

	
	
	
	Grade
	

	Property
	AASHTO Test Method
	PG

58‑34 PM
	PG

64‑28 PM
	PG

76‑22 PM

	Original Binder

	Flash Point, Minimum °C
	T 48
	230
	230
	230

	Solubility, Minimum % b
	T 44c
	98.5
	98.5
	98.5

	Viscosity at 135°C, d
Maximum, Pa·s
	T 316
	3.0
	3.0
	3.0

	Dynamic Shear,

Test Temp. at 10 rad/s, °C

Minimum G*/sin(delta), kPa
	T 315
	58

1.00
	64

1.00
	76

1.00

	RTFO Test , 

Mass Loss, Maximum, %
	T 240
	1.00
	1.00
	1.00

	RTFO Test Aged Binder

	Dynamic Shear,

Test Temp. at 10 rad/s, °C

Minimum G*/sin(delta), kPa
	T 315
	58

2.20
	64

2.20
	76

2.20

	Dynamic Shear,

Test Temp. at 10 rad/s, °C

Maximum (delta), %
	T 315
	Note e

80
	Note e

80
	Note e

80

	Elastic Recoveryf,

Test Temp., °C

Minimum recovery, %
	T 301
	25

75
	25

75
	25

65

	PAVg Aging,

Temperature, °C
	R 28
	100
	100
	110

	RTFO Test and PAV Aged Binder

	Dynamic Shear,

Test Temp. at 10 rad/s, °C

Maximum G*sin(delta), kPa
	T 315
	16

5000
	22

5000
	31

5000

	Creep Stiffness,

Test Temperature, °C

Maximum S‑value, MPa

Minimum M‑value
	T 313
	‑24

300

0.300
	‑18

300

0.300
	‑12

300

0.300

	Notes:
	

	a.
	Do not modify PG Polymer Modified using acid modification. 

	b.
	The Engineer waives this specification if the supplier is a Quality Supplier as defined by the Department's "Certification Program for Suppliers of Asphalt."

	c.
	The Department allows ASTM D 5546 instead of AASHTO T 44

	d.
	The Engineer waives this specification if the supplier certifies the asphalt binder can be adequately pumped and mixed at temperatures meeting applicable safety standards.

	e.
	Test temperature is the temperature at which G*/sin(delta) is 2.2 kPa.  A graph of log G*/sin(delta) plotted against temperature may be used to determine the test temperature when G*/sin(delta) is 2.2 kPa.  A graph of (delta) versus temperature may be used to determine delta at the temperature when G*/sin(delta) is 2.2 kPa.  The Engineer also accepts direct measurement of (delta) at the temperature when G*/sin(delta) is 2.2 kPa.

	f.
	Tests without a force ductility clamp may be performed.

	g.
	"PAV" means Pressurized Aging Vessel.


SAMPLING

•
Provide a sampling device in the asphalt feed line connecting the plant storage tanks to the asphalt weighing system or spray bar.  Make the sampling device accessible between 600 and 750 mm above the platform.  Provide a receptacle for flushing the sampling device.

•
Include with the sampling device a valve:

1.
Between 10 and 20 mm in diameter

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

3.
Maintained in good condition

•
Replace failed valves.

•
In the Engineer's presence, take 2 one‑liter samples per operating day.  Provide round, friction top, one‑liter containers for storing samples.

92‑1.03  EXECUTION

•
If asphalt is applied, you must comply with the heating and application specifications for liquid asphalt in Section 93, "Liquid Asphalts."

92‑1.04  MEASUREMENT

•
If the contract work item for asphalt is paid by mass, the Department measures asphalt tonnes by complying with the specifications for mass determination of liquid asphalt in Section 93, "Liquid Asphalts."

•
The Engineer determines the asphalt mass from volumetric measurements if you:

1.
Use a partial asphalt load.

2.
Use asphalt at a location other than a mixing plant and no scales within 35 km are available and suitable.

3.
Deliver asphalt in either of the following:

3.1.
A calibrated truck with each tank accompanied by its measuring stick and calibration card.

3.2.
A truck equipped with a calibrated thermometer that determines the asphalt temperature at the delivery time and with a vehicle tank meter complying with the specifications for weighing, measuring, and metering devices in Section 9‑1.01, "Measurement of Quantities."

•
If you furnish asphalt concrete from a mixing plant producing material for only one project, the Engineer determines the asphalt quantity by measuring the volume in the tank at the project's start and end provided the tank is calibrated and equipped with its measuring stick and calibration card.

•
The Engineer determines pay quantities from volumetric measurements as follows:

1.
Before converting the volume to mass, the Engineer reduces the measured volume to that which the asphalt would occupy at 15°C.

2.
The Engineer uses 981 L/tonne and 1020 g/L for the average mass and volume for PG and PG Polymer Modified asphalt grades at 15°C.

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

SECTION 93:  LIQUID ASPHALTS

Issue Date:  November 3, 2006

The ninth paragraph of Section 93‑1.04, "Measurement," of the Standard Specifications is amended to read:

•
The following Legend and Conversion Table is to be used for converting volumes of liquid asphalt products, Grades 70 to 3000, inclusive, and paving asphalt Grades PG 58‑22, PG 64‑10, PG 64‑16, PG 64‑28, and PG 70‑10, and Grades PG 58‑34 PM, PG 64‑28 PM, and PG  76‑22 PM.

SECTION 95:  EPOXY

Issue Date:  March 16, 2007

Section 95, "Epoxy," of the Standard Specifications is amended to read:

95‑1  GENERAL

95‑1.01   DESCRIPTION

•
These specifications are intended to specify epoxy that will meet service requirements for highway construction.

•
Epoxy shall be furnished as 2 components, which shall be mixed together at the site of the work.

95‑1.02   SAMPLING AND TESTING

•
Epoxy shall not be used prior to sampling and testing unless its use is permitted prior to sampling and testing in conformance with the provisions in Section 6‑1.07, "Certificates of Compliance."

•
Tests will be conducted in conformance with the latest test methods of the American Society for Testing and Materials, and California Test Methods in use by the Transportation Laboratory.

•
Epoxy components shall be formulated to maintain the specified properties for a minimum of one year.  The Engineer may require additional testing of any epoxy component that has not been used within one year of manufacture.

95‑1.03   PACKAGING, LABELING AND STORING

•
Each component shall be packaged in containers of size proportional to the amount of that component in the mix so that one container of each component is used in mixing one batch of epoxy.  The containers shall be of such design that all of the contents may be readily removed and shall be well sealed to prevent leakage.  The containers and labeling shall meet U.S. Department of Transportation Hazardous Material Shipping Regulations, and the containers shall be of a material, or lined with a material, of such character as to resist any action by the components.  Each container shall be clearly labeled with the ASTM Designation:  C881 Class and Type; designation (Component A or B); manufacturer's name; date of manufacture; batch number (a batch shall consist of a single charge of all components in a mixing chamber); all directions for use (as specified elsewhere) and such warning or precautions concerning the contents as may be required by State or Federal Laws and Regulations.  The manufacturer of the finished epoxy components shall furnish a Certificate of Compliance in conformance with the provisions in Section 6‑1.07, "Certificates of Compliance," and a copy of the label for each material.  The certificate shall include a list, by Title and Section, of the State and Federal packaging and labeling laws and regulations that the manufacturer has complied with.

•
Attention is directed to the characteristic of some epoxy components to crystallize or thicken excessively prior to use when stored at temperatures below 2ºC.  Any material which shows evidence of crystallization or a permanent increase in viscosity or settling of pigments which cannot be readily redispersed with a paddle shall not be used.

95‑1.04   DIRECTIONS FOR USE

•
At the time of mixing, components A and B shall be at a temperature between 15°C and 30°C, unless otherwise specified.  Any heating of the adhesive components shall be done by application of indirect heat.  Immediately prior to mixing, each component shall be thoroughly mixed with a paddle.  Separate paddles shall be used to stir each component.  Immediately prior to use, the 2 components shall be thoroughly mixed together in the specified ratios.  No solvent shall be added to any epoxy.

•
After mixing, epoxies shall be placed in the work and any overlaying or inserted material which is to be bonded to the work by the epoxy shall also be placed before thickening of the epoxy has begun.  Surfaces upon which epoxy is to be placed shall be free of rust, paint, grease, asphalt, and loose and deleterious material.  When epoxy is used as a binder to make epoxy concrete or mortar, the 2 components of epoxy shall be thoroughly mixed together before the aggregate is added and, unless otherwise specified, the mix proportions shall consist of one part of binder to approximately 4 parts of aggregate, by volume.  Aggregate for use in epoxy concrete and mortar shall be clean and shall have a moisture content of not more than 0.50‑percent when tested by California Test 226.  Surfaces against which epoxy concrete and mortar are to be placed shall be primed with a coat of the epoxy used just prior to placing the concrete or mortar.

95‑2 TYPES OF EPOXIES

95‑2.01   BINDER (ADHESIVE), EPOXY RESIN BASE

Classification:

•
This specification covers a low viscosity epoxy formulated primarily for use in making high‑strength epoxy concrete and epoxy mortar and in pressure grouting of cracks in concrete.  For load bearing applications, use ASTM Designation:  C 881, Type IV, Grade 1, Class B or C.  Class B or C shall be used depending on the substrate and ambient temperatures.  Use Grade B for atmospheric and surface temperatures as low as 4°C.  Use Class C when temperatures are 15°C or higher.  For non‑load bearing applications use ASTM Designation:  C881, Type I, Grade 1, Class B or C.  Apply no thicker than recommended by the manufacturer.  Thick sections of this epoxy are not suitable for use in freeze thaw environments.  In a freeze‑thaw environment, increase the aggregate loading to improve the properties of the epoxy concrete.

Directions for Use:

•
Mix in conformance with the manufacturer's written recommendations.  No more material shall be mixed than can be used within the pot‑life from the time mixing operations are started.

95‑2.02   (BLANK)

95‑2.03   EPOXY RESIN ADHESIVE FOR BONDING NEW CONCRETE TO OLD CONCRETE

Classification:

•
This specification covers a low viscosity paste epoxy formulated primarily for use in bonding new portland cement concrete to hardened portland cement concrete.  The epoxy shall meet the specification requirements of ASTM Designation:  C 881, Type V, Grade 2.  This epoxy is available in 2 Classes:  Class C for general use at temperature greater than 15°C and Class B for use when cure temperatures are below 15°C and above 4°C, or when a faster cure is required.

Directions for Use:

•
The mixing ratio and use shall be in conformance with the manufacturer's written recommendations.  When measuring as individual Components A and B, stir and tap the measuring containers to remove possible air voids.  The ingredients in Components A and B shall be thoroughly dispersed such that each component forms a uniform paste.  Do not mix more material than can be spread within the pot life from the time mixing operations are started.  The spreading rate shall be sufficient to thoroughly coat the surface.  Spread the mixed adhesive by brush or roller over blast‑cleaned concrete at a rate recommended by the manufacturer.  The new concrete shall be placed against the adhesive coating on the old concrete before the adhesive has set.  If the adhesive has set and is not tacky prior to placing the new concrete, a new coating of adhesive shall be applied.

95‑2.04   RAPID SET EPOXY ADHESIVE FOR PAVEMENT MARKERS

Classification:

•
This specification covers a high viscosity paste, rapid set epoxy formulated primarily for use in bonding pavement markers to portland cement concrete and asphalt concrete.  The adhesive shall meet ASTM Designation:  C 881, Type IV, Grade 3, Class B and C except that the gel time may be shorter than 30 minutes.  The adhesive shall conform to these requirements and the following.

Characteristics of Combined Components:

•
All tests shall be performed in conformance with the requirements in California Test 434.

	Property
	Requirement

	Gel time, minutes, maximum, at 25(C
	30

	Bond Strength to Concrete, Time, minutes (maximum) to reach not less than 1.4 MPa
	

	at 25ºC ±1ºC
	35

	at 10ºC ±1ºC
	45

	Slant Shear Strength
	

	2 days at 25ºC ±1ºC, MPa
	7

	14 days at 25ºC ±1ºC, plus water soak, MPa
	10.5

	Tensile Adhesion and Cohesion
	

	Ceramic marker bottom, MPa
	4.8 min.

	Ceramic marker bottom, including post cure, MPa
	4.8 min.

	Retroreflective pavement marker bottom, MPa
	3.4 min.

	Color of mixed epoxy
	gray

	Glass transition temperature, Tg, samples conditioned at 25(C for 24 hours, ASTM Designation:  D 4065
	30ºC min.


Directions for Use:

•
Components A and B shall be mixed in conformance with the manufacturer's written recommendations.  When an automatic proportioning and mixing machine is used, the temperature of the components shall be maintained by indirect heating or cooling, so that the adhesive will meter, mix and extrude properly.  The maximum temperature shall be such that after proper mixing no excess adhesive shall flow from under the marker other than that specified in Section 85‑1.06, "Placement."

95‑2.05   STANDARD SET EPOXY ADHESIVE FOR PAVEMENT MARKERS

Classification:

•
This specification covers a high viscosity paste standard set epoxy formulated primarily for use in bonding pavement markers to portland cement concrete and asphalt concrete.  The epoxy shall meet ASTM Designation:  C 881, Type IV, Viscosity Grade 3, Classes B or C, except that the gel time may be shorter than 30 minutes.

Characteristics of Combined Components:

•
All tests shall be performed in conformance with the requirements in California Test 434.

	Property
	Requirement

	Gel time, minutes, maximum, at 25ºC
	30

	Bond Strength to Concrete, Time (maximum) 

to reach not less than 1.4 MPa
	

	at 25ºC ±1ºC
	3.5 hours

	at 13ºC ±1ºC
	24 hours

	Slant Shear Strength
	

	2 days at 25ºC ±1ºC, MPa
	7 min.

	14 days at 25ºC ±1ºC, plus water soak, MPa
	10.5 min.

	Tensile Adhesion and Cohesion
	

	Ceramic marker bottom, MPa
	4.8 min.

	Ceramic marker bottom, including post cure, MPa
	4.8 min.

	Reflective pavement marker bottom, MPa
	3.4 min.

	Color of Mixed Components
	gray

	Glass transition temperature, Tg, samples conditioned at 25ºC for 24 hours, ASTM Designation:  D 4065
	30ºC min.


Directions for Use:

•
Components A and B shall be mixed in conformance with the manufacturer's written recommendations.  When an automatic proportioning and mixing machine is used, the temperature of the components shall be maintained by indirect heating or cooling, so that the adhesive will meter, mix and extrude properly.  The maximum temperature shall be such that after proper mixing no excess adhesive shall flow from under the marker other than that specified in Section 85‑1.06, "Placement."

95‑2.06   (BLANK)
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95‑2.08   (BLANK)

95‑2.09   EPOXY SEALANT FOR INDUCTIVE LOOPS

Classification:

•
This specification covers a high viscosity liquid epoxy formulated primarily for use in sealing inductive wire loops and leads imbedded in asphalt concrete and portland cement concrete for traffic signal controls and vehicle counters.  This epoxy is to be used for repair work on existing spalls, cracks and other deformations in and around saw cuts housing inductor loops and leads.  The rapid cure allows minimum traffic delay.  This sealant is suitable for use in freeze‑thaw areas.  The epoxy shall meet ASTM Designation:  C 881, Type I, Grade 2 and the following requirements.

Characteristics of Combined Components:

•
All tests shall be performed in conformance with the requirements in California Test 434.

	Property
	Requirement

	Gel time, minutes, maximum
	30

	On 3‑mm cast sheet, cured 18 hours at 25ºC, + 5 hours at 70ºC
	

	Tensile Strength, MPa
	2.7 min.

	Elongation, percent
	90 min.

	Shore D Hardness
	45 min.


Directions for Use:

•
Saw cuts shall be cleaned with compressed air to remove all excess moisture and debris.  For repairing damaged saw cuts, all loose spalled material shall be cleaned away from the saw cut, chipping back to sound asphalt concrete or portland cement concrete and all loose material cleaned from loop wires.

•
The mixing ratio shall be in conformance with the manufacturer's recommendations.  No more material shall be mixed than can be used within the gel time from the time mixing operations are started.

•
When automatic mixing equipment is used for mixing the sealant, the provisions in the twelfth paragraph in Section 85‑1.06, "Placement," shall apply.

95‑2.10   (BLANK)

95‑2.11   EPOXY RESIN ADHESIVE FOR INJECTION GROUTING OF PORTLAND CEMENT CONCRETE PAVEMENTS

Directions for Use:

•
Both components and the mixed material shall contain no solvents.  The mixing ratio of the components in terms of volume and mass shall be clearly stated.  The material shall be suitable for use in the mixing equipment used by the applicator.  Epoxy adhesive samples shall be furnished to the Engineer for testing at least 12 days before the expected time of use.

Characteristics of Adhesive:

	Testa
	California

Test
	Requirement

	Brookfield Viscosity, No. 3 

Spindle at 20 rpm, Pa·s at 25ºC
	434, Part  4
	0.9 max.

	Gel time, minutes
	434, Part  1
	2 to 15

	Slant Shear Strength on Dry Concrete, MPa, after 4 days of cure in air at 25ºC ±1ºC
	434, Part  5b
	41.4 min. 

	Slant Shear Strength on Wet Concrete, MPa, after 4 days of cure in air at 25ºC ±1ºC
	434, Part  5b
	21.1 min. 

	Tensile Strength, Mpa
	434, Part  7, except test after 4 days of cure at 25ºC ±1ºC
	31.0 min.

	Elongation, %
	434, Part  7, except test after 4 days of cure at 25ºC ±1ºC
	10 max.

	a
The mixing ratio used will be that recommended by the manufacturer.

b
For slant shear strength on concrete, delete Sections B‑1 and B‑5 of California Test 434, Part 5.  For dry concrete, use Step "2" below only.  For wet concrete, use both Steps "1" & "2":

1
Soak blocks in water for 24 hours at 25ºC ±1ºC.  Remove and wipe off excess water.

2
Mix epoxy as described in California Test 434, Part 1, and apply a coat approximately 250 µm thick to each diagonal surface.  Place four 3‑mm square pieces of shim stock 305 µm thick on one block to control final film thickness.  Before pressing the coated surfaces together, leave the blocks so that the coated surfaces are horizontal until the epoxy reacts slightly to prevent excessive flow.


END OF AMENDMENTS

