S1-020_E_A07-06-07

Page 71 of 71


 XE "S1-020_E_A07-06-07" 
Page 1 of 71

USE WITH 2006 STANDARDS.

Amendments to the May 2006 Standard Specifications.

Use this S1-020 if your project has a DCR date AFTER July 6, 2007.  (DES Specification Engineer or DOE to send electronic file to BBU.)

DO NOT EDIT.

AMENDMENTS TO MAY 2006 STANDARD SPECIFICATIONS

UPDATED JULY 6, 2007

Amendments to the Standard Specifications set forth in these special provisions shall be considered as part of the Standard Specifications for the purposes set forth in Section 5‑1.04, "Coordination and Interpretation of Plans, Standard Specifications and Special Provisions," of the Standard Specifications.  Whenever either the term "Standard Specifications is amended" or the term "Standard Specifications are amended" is used in the special provisions, the text or table following the term shall be considered an amendment to the Standard Specifications.  In case of conflict between such amendments and the Standard Specifications, the amendments shall take precedence over and be used in lieu of the conflicting portions.

SECTION 1:  DEFINITIONS AND TERMS

Issue Date:  January 19, 2007

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.

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.

1-1.245  HOLIDAY

•
Day designated as a State holiday under Govt Code § 6700 et seq. except September 9th, "Admission Day."  The day after Thanksgiving Day is a non-working day.  Interpret "legal holiday" as "holiday."
Section 1‑1.255, "Legal Holidays," of the Standard Specifications is deleted.

Section 1‑1.265, "Manual on Uniform Traffic Control Devices," of the Standard Specifications is deleted.

Section 1‑1.266, "Manual on Uniform Traffic Control Devices California Supplement," of the Standard Specifications is deleted.

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 3:  AWARD AND EXECUTION OF CONTRACT

Issue Date:  December 11, 2006

Section 3‑1.025, "Insurance Policies," of the Standard Specifications is amended to read:

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 7:  LEGAL RELATIONS AND RESPONSIBILITIES

Issue Date:  February 16, 2007

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

7-1.101A(6)  (Blank)

The first sentence of 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.

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 15.5 feet 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 7‑1.12, "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 12:  CONSTRUCTION AREA TRAFFIC CONTROL DEVICES

Issue Date:  October 6, 2006

The first sentence of 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.

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

12‑2.01  FLAGGERS

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

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

•
Construction area signs are shown in or referred to in Part 6 of the California MUTCD.

The first sentence of 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.

The first sentence of 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.

SECTION 19: EARTHWORK

Issue Date:  January 5, 2007

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 weight or by volume.  Soil cement bedding shall contain not less than 282 pounds of cementitious material per cubic yard.  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 weight or by volume.  Slurry cement backfill shall contain not less than 188 pounds of cementitious material per cubic yard.  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: January 19, 2007

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

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

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:  January 5, 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 weight 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 750 pounds per square inch 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 weight of the dry aggregate.

SECTION 28: LEAN CONCRETE BASE

Issue Date:  January 5, 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 300 pounds per cubic yard, and tested in conformance with the requirements in California Test 548, the compressive strength of a sample will be not less than 700 pounds per square inch at 7 days.

SECTION 29: TREATED PERMEABLE BASES

Issue Date:  January 5, 2007

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 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 287 pounds of cement per cubic yard.

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 590 pounds per cubic yard.

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

•
The contract price paid per cubic yard 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 49:  PILING

Issue Date:  January 5, 2007

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

•
Indicator compression pile load testing shall conform to the requirements in ASTM Designation:  D 1143‑81.

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

•
Indicator tension pile load testing shall conform to the requirements in ASTM Designation:  D 3689‑90.

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.

SECTION 50: PRESTRESSING CONCRETE

Issue Date:  January 5, 2007

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

•
All ducts with a total length of 400 feet or more shall be vented.  Vents shall be placed at intervals of not more than 400 feet and shall be located within 6 feet of every high point in the duct profile.  Vents shall be 1/2 inch 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 one inch below the roadway surface after grouting has been completed.

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

B.
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 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."

SECTION 51:  CONCRETE STRUCTURES

Issue Date:  July 6, 2007

The first sentence of the eleventh paragraph of 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 3 feet and in uniform lengths of not less than 6 feet, except at the end of continuously formed surfaces where the final panel length required is less than 6 feet.

The first sentence of the eleventh paragraph of Section 51‑1.06C, "Removing Falsework," of the Standard Specifications is amended to read:

•
Falsework for box culverts and other structures with decks lower than the roadway pavement and with span lengths of 14 feet or less shall not be released until the last placed concrete has attained a compressive strength of 1,600 psi, provided that curing of the concrete is not interrupted.

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 35 psi determined in conformance with the requirements in ASTM Designation:  C 203 and a compressive yield strength of between 16 and 40 psi at 5 percent compression. Surfaces of expanded polystyrene against which concrete is placed shall be faced with hardboard.  Hardboard shall be 1/8 inch 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.

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

	Movement Rating (MR)
	Seal Type

	MR ( 5/8 inch
	Type A or Type B

	5/8 inch < MR ( 1-1/4 inches
	Type A (silicone only) or Type B

	1-1/4 inches < MR ( 2 inches
	Type B

	2 inches < MR ( 4 inches
	Joint Seal Assembly (Strip Seal)

	MR ( 4 inches
	Joint Seal Assembly (Modular Unit) or Seismic Joint


The first sentence of the eleventh paragraph of Section 51‑1.12F(3)(b), "Type B Seal," of the Standard Specifications is amended to read:

•
Samples of the prefabricated joint seals, not less than 3 feet in length, will be taken by the Engineer from each lot of material.

The fourth and fifth sentences of the sixth paragraph of Section 51‑1.12H(1), "Plain and Fabric Reinforced Elastomeric Bearing Pads," of the Standard Specifications are amended to read:

•
Each ply of fabric shall have a breaking strength of not less than 800 pounds per inch of width in each thread direction when 3" x 36" samples are tested on split drum grips.  The bond between double plies shall have a minimum peel strength of 20 pounds per inch.

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

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


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

•
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 0.075 inch (14 gage).

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 one to 2 unless otherwise specified.

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

•
The surfaces shall have a profile trace showing no high points in excess of 0.25 inch, and the portions of the surfaces within the traveled way shall have a profile count of 5 or less in any 100‑foot section.

Section 51‑1.17, "Finishing Bridge Decks," of the Standard Specifications is amended by 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 500 square foot portion of deck within the limits of the new concrete deck, should the intensity of cracking be such that there are more than 16 feet of cracks whose width at any location exceeds 0.02 inch, 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 5 feet beyond the furthest single continuous crack outside the 500 square foot portion, measured from where that crack exceeds 0.02 inch 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


	25 cP, maximum, (Brookfield RVT with UL adaptor, 50 RPM at 77°F
	ASTM D 2196

	* Specific Gravity


	0.90 minimum,

at 77°F
	ASTM D 1475

	* Flash Point


	180°F, minimum
	ASTM D 3278

	* Vapor Pressure


	1.0 mm Hg, maximum, at 77°F
	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 55 gallons.

•
Before starting production treatment, the Contractor shall treat a test area of approximately 500 square feet 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 4" x 4" 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.

•
Deck treatment on the test area shall demonstrate that the methods and materials meet the acceptance criteria and that the production work will be completed within the specified time for maintaining traffic.

•
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 10 feet 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 5 gallons 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 50°F and not more than 100°F when the resin is applied.  The rate of application of promoted/initiated resin shall be approximately 90 square feet per gallon; 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 No. 8 sieve and at least 95 percent shall be retained on the  No. 20 sieve.  The sand shall be applied at a rate of approximately 2 pounds per square yard 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 1/4 inch 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.

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:  May 30, 2006

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

	Height Zone (H)

(Feet above ground)
	Wind Pressure Value

(psf)

	H ( 30
	20

	30 < H ( 50
	25

	50 < H ( 100
	30

	H > 100
	35


The table in the second paragraph of Section 52‑1.08B(1), "Mechanical Splices," of the Standard Specifications is amended to read:

	Reinforcing Bar Number
	Total Slip

	4
	0.010‑inch

	5
	0.010‑inch

	6
	0.010‑inch

	7
	0.014‑inch

	8
	0.014‑inch

	9
	0.014‑inch

	10
	0.018‑inch

	11
	0.018‑inch

	14
	0.024‑inch

	18
	0.030‑inch


The subparagraph under the sixth paragraph of Section 52‑1.08B(2), "Butt Welded Splices," of the Standard Specifications is amended to read:

•
The minimum preheat and interpass temperatures shall be 400º F for Grade 40 bars and 600º F for Grade 60 bars.  Immediately after completing the welding, at least 6 inches 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 200º F.

The first sentence of the fifth paragraph of Section 52‑1.08C, "Service Splice and Ultimate Butt Splice Testing Requirements," of the Standard Specifications is amended to read:

•
Prequalification and production sample splices shall be 1) a minimum length of 5 feet for reinforcing bars No. 9 and smaller, and 6.5 feet for reinforcing bars No. 10 and larger, with the splice located at mid‑point; and 2) suitably identified before shipment with weatherproof markings that do not interfere with the Engineer's tamper‑proof markings or seals.

The second sentence of the second paragraph of Section 52‑1.08C(3), "Ultimate Butt Splice Test Criteria," of the Standard Specifications is amended to read:

•
Control bars shall be 1) a minimum length of 5 feet for reinforcing bars No. 9 and smaller, and 6.5 feet for reinforcing bars No. 10 and larger, and 2) suitably identified before shipment with weatherproof markings that do not interfere with the Engineer's tamper‑proof markings or seals.

SECTION 53:  SHOTCRETE

Issue Date:  January 5, 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 weight.  The fine aggregate shall contain not more than 6 percent moisture by weight.

•
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 632 pounds of cementitious material per cubic yard.  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 1/2 inch screen and at least 90 percent passes the 3/8 inch screen.

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

Item C of the third paragraph in Section 53‑1.04, "Placing Shotcrete," of the Standard Specifications is amended to read:

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

SECTION 55:  STEEL STRUCTURES

Issue Date:  January 5, 2007

The CVN impact value for Grade HPS 50W in the table in the fifth paragraph of Section 55‑2.01, "Description," of the Standard Specifications is amended to read:

	Grade HPS 50W* (4 inches and under in thickness)
	20 at 10º F


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 1/32‑inch tolerance in 12 inches and to within 1/16‑inch 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 1/8‑inch tolerance in 12 inches and to within 3/16‑inch tolerance overall.

Item B of the first paragraph of Section 55‑3.10, "Fastener Threads," of the Standard Specifications is amended to read:

B.
Internal threads shall conform to the requirements in ASTM Designation:  A 563.

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.

Item D of the first paragraph of Section 55‑4.01, "Measurement," of the Standard Specifications is amended to read:

D.
To determine the pay quantities of galvanized metal, the weight to be added to the calculated weight of the base metal for the galvanizing will be determined from the table of weights of zinc coatings specified in ASTM Designation:  A 153/A 153M.

SECTION 56:  SIGNS

Issue Date:  March 16, 2007

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 fourth paragraph of Section 56‑1.10, "Payment," of the Standard Specifications is amended to read:

•
The contract price paid per pound 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 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 463 pounds of cementitious material per cubic yard.

SECTION 59:  PAINTING

Issue Date: May 1, 2006

The third paragraph of Section 59‑2.12, "Painting," of the Standard Specifications is 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 fourth paragraph of Section 59‑2.12, "Painting," of the Standard Specifications is amended to read:

•
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.

SECTION 64: PLASTIC PIPE

Issue Date:  January 5, 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 380 pounds of cementitious material per cubic yard.  The concrete to be used will be designated in the contract item or shown on the plans.

SECTION 65: REINFORCED CONCRETE PIPE

Issue Date:  January 5, 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 170.

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 380 pounds of cementitious material per cubic yard.  The concrete to be used will be designated in the contract item.

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:  January 5, 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 380 pounds of cementitious material per cubic yard.  The concrete to be used will be designated in the contract item or shown on the plans.

SECTION 68: SUBSURFACE DRAINS

Issue Date:  January 5, 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 470 pounds of cementitious material per cubic yard.

•
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."

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 170.  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 170.

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/M 199, 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 170.

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 470 pounds of cementitious material per cubic yard.

SECTION 73:  CONCRETE CURBS AND SIDEWALKS

Issue Date:  January 5, 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 463 pounds of cementitious material per cubic yard except that when extruded or slip‑formed curbs are constructed using 3/8‑inch maximum size aggregate, minor concrete shall contain not less than 548 pounds of cementitious material per cubic yard.

SECTION 75:  MISCELLANEOUS METAL

Issue Date:  January 5, 2007

The last sentence of the thirteenth paragraph of Section 75‑1.03, "Miscellaneous Bridge Metal," of the Standard Specifications is amended to read:

•
Thread dimensions for internally threaded concrete anchorage devices shall conform to the requirements in ASTM Designation:  A 563.

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.

Item C of the fourth paragraph of Section 75‑1.035, "Bridge Joint Restrainer Units," of the Standard Specifications is amended to read:

C.
Nuts shall conform to the requirements in ASTM Designation:  A 563 including Appendix X1, except lubrication is not required.

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 3/8‑inch maximum size aggregate and not less than 675 pounds of cementitious material per cubic yard.

The sixth paragraph of Section 75‑1.05, "Galvanizing," of the Standard Specifications is amended to read:

•
Galvanizing of iron and steel hardware and nuts and bolts, when specified or shown on the plans, shall conform to the requirements in ASTM Designation:  A 153/A 153M, except whenever threaded studs, bolts, nuts, and washers are specified to conform to the requirements in ASTM Designation:  A 307, A 325, A 449, A 563, or F 436 and zinc coating is required, they shall be hot‑dip zinc coated or mechanically zinc coated in conformance with the requirements in the ASTM Designations.  Unless otherwise specified, galvanizing shall be performed after fabrication.

The eighth paragraph of Section 75‑1.05, "Galvanizing," of the Standard Specifications is amended to read:

•
Tapping of nuts or other internally threaded parts to be used with zinc coated bolts, anchor bars or studs shall be done after galvanizing and shall conform to the requirements for thread dimensions and overtapping allowances in ASTM Designation:  A 563.

SECTION 80: FENCES

Issue Date:  January 5, 2007

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 470 pounds of cementitious material per cubic yard.

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 470 pounds of cementitious material per cubic yard.

SECTION 83: RAILINGS AND BARRIERS

Issue Date:  January 5, 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.

Item b of the first paragraph in Section 83‑2.02D(2), "Materials," of the Standard Specifications is amended to read:

b.
If the 3/8‑inch 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 675 pounds per cubic yard.

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 505 pounds of cementitious material per cubic yard.

SECTION 86:  SIGNALS, LIGHTING AND ELECTRICAL SYSTEMS

Issue Date:  January 5, 2007

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.

Item D of the eighteenth paragraph in Section 86‑2.05C, "Installation," of the Standard Specifications is amended to read:

D.
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 590 pounds of cementitious material per cubic yard.  Concrete backfill shall be placed to the pavement surface except, when the trench is in asphalt concrete pavement and additional pavement is not being placed, the top 0.10 foot of the trench shall be backfilled with asphalt concrete produced from commercial quality paving asphalt and aggregates.

Item C of the twenty-third paragraph in Section 86-2.05C, "Installation," of the Standard Specifications is amended to read:

C.
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 590 pounds of cementitious material per cubic yard.  The cradles shall be moist cured for not less than 3 days.

Item G of the twenty-third paragraph in Section 86‑2.05C, "Installation," of the Standard Specifications is amended to read:

G.
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 one to 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 first sentence of 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 the "California MUTCD."

The second sentence of 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 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 the "California MUTCD."

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 420 pounds of cementitious material per cubic yard for asphalt concrete surfaced roadways and not less than 590 pounds of cementitious material per cubic yard for portland cement concrete surfaced roadways.

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 foot 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 90:  PORTLAND CEMENT CONCRETE

Issue Date:  January 5, 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 675 pounds of cementitious material per cubic yard.

•
Class 2 concrete shall contain not less than 590 pounds of cementitious material per cubic yard.

•
Class 3 concrete shall contain not less than 505 pounds of cementitious material per cubic yard.

•
Class 4 concrete shall contain not less than 420 pounds of cementitious material per cubic yard.

•
Minor concrete shall contain not less than 550 pounds of cementitious material per cubic yard 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 yard of concrete in structures or portions of structures shall conform to the following:

	Use
	Cementitious Material Content

(Pounds/CY)

	Concrete designated by compressive strength:

Deck slabs and slab spans of bridges

Roof sections of exposed top box culverts

Other portions of structures
	675 min., 800 max.

675 min., 800 max.

590 min., 800 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
	675 min.

675 min.

675 min.

675 min.

590 min.

	Concrete for precast members
	590 min., 925 max.


•
Whenever the 28‑day compressive strength shown on the plans is greater than 3,600 pounds per square inch, the concrete shall be designated by compressive strength.  If the plans show a 28‑day compressive strength that is 4,000 pounds per square inch 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 3,600 pounds per square inch 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 $0.25 for each pound 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 cementious 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 0.01‑pound per cubic inch 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 weight of the specified minimum cementitious material content.

2.
The minimum amount of fly ash or natural pozzolan shall be:

	a.
	Fifteen percent by weight 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 weight;

	b.
	Twenty-five percent by weight of the total amount of cementitious material if the calcium oxide content of fly ash or natural pozzolan is greater than 2 percent by weight.


3.
The total amount of fly ash or natural pozzolan shall not exceed 35 percent by weight 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 pounds per cubic yard, the total weight of portland cement and fly ash or natural pozzolan per cubic yard shall not exceed the specified maximum cementitious material content.

B.
If silica fume is used:

1.
The amount of silica fume shall not be less than 10 percent by weight of the total amount of cementitious material.

2.
The amount of portland cement shall not be less than 75 percent by weight of the specified minimum cementitious material content.

3.
If Section 90‑1.01, "Description," specifies a maximum cementitious material content in pounds per cubic yard, the total weight of portland cement and silica fume per cubic yard shall not exceed the specified maximum cementitious material content.

C.
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 weight 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 $3.50 per cubic yard for paving concrete and $5.50 per cubic yard 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 which 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 $3.50 per cubic yard for paving concrete and $5.50 per cubic yard 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 300 cubic yards 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 1,000 parts per million of chlorides as Cl, when tested in conformance with California Test 422, nor more than 1,300 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 1,300 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 2,000 parts per million of chlorides as Cl, when tested in conformance with California Test 422, or more than 1,500 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

	1 1/2" x 3/4"
	1"
	19 - 41

	1" x No. 4
	3/4"
	52 - 85

	1" x No. 4
	3/8"
	15 - 38

	1/2" x No. 4
	3/8"
	40 - 78 

	3/8" x No. 8
	3/8"
	50 - 85 

	Fine Aggregate
	No. 16
	55 - 75

	Fine Aggregate
	No. 30
	34 - 46

	Fine Aggregate
	No. 50
	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

	
	1 1/2" x 3/4"
	1" x No. 4
	1/2" x No. 4
	3/8" x No. 8

	
	Operating
	Contract
	Operating
	Contract
	Operating
	Contract
	Operating
	Contract

	Sieve Sizes
	Range
	Compliance
	Range
	Compliance
	Range
	Compliance
	Range
	Compliance

	2"
	100
	100
	—
	—
	—
	—
	—
	—

	1 1/2"
	88 - 100
	85 - 100
	100
	100
	—
	—
	—
	—

	1"
	X ±18
	X ±25
	88 - 100
	86 - 100
	—
	—
	—
	—

	3/4"
	0 - 17
	0 - 20
	X ±15
	X ±22
	100
	100
	—
	—

	1/2"
	—
	—
	—
	—
	82 - 100
	80 - 100
	100
	100

	3/8"
	0 - 7
	0 - 9
	X ±15
	X ±22
	X ±15
	X ±22
	X ±15
	X ±20

	No. 4
	—
	—
	0 - 16
	0 - 18
	0 - 15
	0 - 18
	0 - 25
	0 - 28

	No. 8
	—
	—
	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 1 1/2 inch, 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 one inch, 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 1" x No. 4 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

	3/8"
	100
	100

	No. 4
	95 - 100
	93 - 100

	No. 8
	65 - 95
	61 - 99

	No. 16
	X ±10
	X ±13

	No. 30
	X ±9
	X ±12

	No. 50
	X ±6
	X ±9

	No. 100
	2 - 12
	1 - 15

	No. 200
	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 No. 16 sieve and the total percentage passing the No. 30 sieve shall be between 10 and 40, and the difference between the percentage passing the No. 30 and No. 50 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 1 1/2 inch, maximum grading, or the 1 inch, maximum grading, at the option of the Contractor.

	Grading Limits of Combined Aggregates

	
	Percentage Passing

	Sieve Sizes
	1 1/2" Max.
	1" Max.
	1/2" Max.
	3/8" Max.

	2"
	100
	—
	—
	—

	1 1/2"
	90 - 100
	100
	—
	—

	1"
	50 - 86
	90 - 100
	—
	—

	3/4"
	45 - 75
	55 - 100
	100
	—

	1/2"
	—
	—
	90 - 100
	100

	3/8"
	38 - 55
	45 - 75
	55 - 86
	50 - 100

	No. 4
	30 - 45
	35 - 60
	45 - 63
	45 - 63

	No. 8
	23 - 38
	27 - 45
	35 - 49
	35 - 49

	No. 16
	17 - 33
	20 - 35
	25 - 37
	25 - 37

	No. 30
	10 - 22
	12 - 25
	15 - 25
	15 - 25

	No. 50
	4 - 10
	5 - 15
	5 - 15
	5 - 15

	No. 100
	1 - 6
	1 - 8
	1 - 8
	1 - 8

	No. 200
	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 weight 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 weight, except that the resultant cementitious material content shall be not less than 505 pounds per cubic yard; 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 one‑half gallon per cubic yard 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 weight of each batch of material shall not vary from the weight 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 weight 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 weight 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 weight 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 weights.  Equipment for measuring water shall have a zero tolerance of ±0.5 percent of its designated weight or volume.

•
The weight 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 weight of the aggregate.  Aggregates weighed individually shall be within 1.5 percent of their respective designated batch weights; and

B.
Cement shall be 99 to 102 percent of its designated batch weight.  When weighed individually, supplementary cementitious material shall be 99 to 102 percent of its designated batch weight.  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 weight, and the total for cement and supplementary cementitious material shall be 99 to 102 percent of the sum of their designated batch weights; and

C.
Water shall be within 1.5 percent of its designated weight 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 weight not exceeding the maximum permissible weight variation above, except that no scale shall be required having a capacity of less than 1,000 pounds, with one pound 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 weight.

•
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 weight.

•
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 yard 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 weights, the gross weight and tare weight 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 weight 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 weight 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 weights 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 weight 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 1/3 cubic yard 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 1/2‑inch.  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 170 pounds per cubic yard of concrete.

	Average Slump
	Maximum Permissible Difference

	Less than 4"
	1"

	4" to 6"
	1 1/2"

	Greater than 6" to 9"
	2"


•
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 50° F or more than 90° F.  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 150° F.  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 non‑agitating 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 75° F.

•
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 85° F 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 85° F, 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 85° F 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 weights (pounds) for the ingredients batched.  Theoretical or target batch weights shall not be used as a substitute for actual scale weights.

•
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 3 1/2‑inch 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 weights 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 jobsite 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 1/3 cubic yard 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 one foot 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 9 inches after the chemical admixtures are added.

	Type of Work
	Nominal
	Maximum

	
	Penetration
	Slump
	Penetration
	Slump

	
	(inches)
	(inches)
	(inches)
	(inches)

	Concrete Pavement
	0 - 1
	—
	1 1/2
	—

	Non-reinforced concrete facilities
	0 - 1 1/2
	—
	2
	—

	Reinforced concrete structures
	
	
	
	

	Sections over 12 inches thick
	0 - 1 1/2
	—
	2 1/2
	—

	Sections 12 inches thick or less
	0 - 2
	—
	3
	—

	Concrete placed under water
	—
	6 - 8
	—
	9

	Cast-in-place concrete piles
	2 1/2 - 3 1/2
	5 - 7
	4
	8


•
The amount of free water used in concrete shall not exceed 310 pounds per cubic yard, plus 20 pounds for each required 100 pounds of cementitious material in excess of 550 pounds per cubic yard.

•
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 yard of concrete.  The increase in water and cementitious material shall be at a ratio not to exceed 30 pounds of water per added 100 pounds of cementitious material per cubic yard.  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 4‑mil, and shall be extruded onto 10‑ounce 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 10‑mil 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 3 inches 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 140( F, 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 0.28‑pounds per square yard 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 one gallon per 150 square feet, unless otherwise specified.

•
At any point, the application rate shall be within (50 square feet per gallon of the nominal rate specified, and the average application rate shall be within (25 square feet per gallon 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 40° F and shall not be diluted or altered after manufacture.

•
The curing compound shall be packaged in clean 274‑gallon totes, 55‑gallon barrels or 5‑gallon pails shall be supplied from a suitable storage tank located at the jobsite.  The containers shall comply with "Title 49, Code of Federal Regulations, Hazardous Materials Regulations."  The 274‑gallon totes and the 55‑gallon barrels shall have removable lids and airtight fasteners.  The 5‑gallon 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 0.33‑foot.

•
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 20 inches 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 60° F, 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 50° F, steam shall be applied during the presteaming period to hold the air surrounding the member at a temperature between 50° F and 90° F.

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 40° F per hour.  The curing temperature throughout the enclosure shall not exceed 150° F 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 200 feet 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 60° F 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 45° F for 72 hours after placing and at not less than 40° F for an additional 4 days.

90‑8.03   PROTECTING CONCRETE PAVEMENT

•
Pavement concrete shall be maintained at a temperature of not less than 40° F 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 550 pounds per square inch.  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 550 pounds per square inch.  Concrete that fails to attain a modulus of rupture of 550 pounds per square inch 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 350 pounds per square inch has been attained, provided that:

A.
Unit pressure exerted on the pavement by the paver shall not exceed 20 pounds per square inch;

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 one foot 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 $10 for each in‑place cubic yard 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 $15 for each in‑place cubic yard 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 320 cubic yards.

•
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 580 pounds per square inch 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 yards and the weight, 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 1 1/2‑inch or smaller than 3/4‑inch.

•
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 non‑agitating 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 90° F 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 40° F 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 feet  shall be computed as the total weight of the batch in pounds divided by the density of the concrete in pounds per cubic foot.  The total weight 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: May 1, 2006

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

•
Include with the sampling device a valve:

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

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

3.
Maintained in good condition

•
Replace failed valves.

•
In the Engineer's presence, take 2 one‑quart samples per operating day.  Provide round, friction top, one‑quart containers for storing samples.

92‑1.03  EXECUTION

•
If asphalt is applied, you must comply with the heating and application specifications for liquid asphalt in Section 93, "Liquid Asphalts."

92‑1.04  MEASUREMENT

•
If the contract work item for asphalt is paid by weight, the Department measures asphalt tons by complying with the specifications for weight determination of liquid asphalt in Section 93, "Liquid Asphalts."

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

1.
Use a partial asphalt load

2.
Use asphalt at a location other than a mixing plant and no scales within 20 miles are available and suitable

3.
Deliver asphalt in either of the following:

3.1.
A calibrated truck with each tank accompanied by its measuring stick and calibration card

3.2.
A truck equipped with a calibrated thermometer that determines the asphalt temperature at the delivery time and with a vehicle tank meter complying with the specifications for weighing, measuring, and metering devices in Section 9‑1.01, "Measurement of Quantities"

•
If you furnish asphalt concrete from a mixing plant producing material for only one project, the Engineer determines the asphalt quantity by measuring the volume in the tank at the project's start and end provided the tank is calibrated and equipped with its measuring stick and calibration card.

•
The Engineer determines pay quantities from volumetric measurements as follows:

1.
Before converting the volume to weight, the Engineer reduces the measured volume to that which the asphalt would occupy at 60 °F.

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

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

SECTION 93:  LIQUID ASPHALTS

Issue Date:  November 3, 2006

The ninth paragraph of Section 93‑1.04, "Measurement," of the Standard Specifications is amended to read:

•
The following Legend and Conversion Table is to be used for converting volumes of liquid asphalt products, Grades 70 to 3000, inclusive, and paving asphalt Grades PG 58‑22, PG 64‑10, PG 64‑16, PG 64‑28, and PG 70‑10, and Grades PG 58‑34 PM, PG 64‑28 PM, and PG  76‑22 PM.

END OF AMENDMENTS

