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DOCUMENT 00104

/’) massDOT

Massachusetts Department of Transportation
Highway Division

NOTICE TO CONTRACTORS

Electronic proposals for the following project will be received through the internet using Bid
Express until the date and time stated below and will be posted on www.bidx.com forthwith after
the bid submission deadline. No paper copies of bids will be accepted. All Bidders must have a
valid vendor code issued by MassDOT in order to bid on projects. Bidders need to apply for a
Digital ID at least 14 days prior to a scheduled bid opening date with Bid Express.

TUESDAY. MARCH 12, 2024 at 2:00 P.M. **
BOSTON-CAMBRIDGE
Federal Aid Project Nos. HIP(BR)-0036(018)X
Bridge Preservation of B-16-246=C-01-029,
Eliot Street over the Charles River

**Date Subject to Change
PROJECT VALUE = §$6.573.000.00

Bidders must be pre-qualified by the Department in the BRIDGE - CONSTRUCTION category
to bid on the above project. An award will not be made to a Contractor who is not pre-qualified
by the Department prior to the opening of Proposals.

All prospective Bidders who intend to bid on this project must obtain “Request Proposal Form
(R109)”. The blank “Request Proposal Form (R109)” can be obtained at:
https://www.mass.gov/prequalification-of-horizontal-construction-firms.

All prospective Bidders must complete and e-mail an electronic copy of “Request Proposal Form
(R109)” to the MassDOT Director of Prequalification for approval:
prequal.r109@dot.state.ma.us.

Proposal documents for official bidders are posted on www.bidx.com. Other interested parties
may receive informational Contract Documents containing the Plans and Special Provisions, free
of charge.

Bids will be considered, and the contract awarded in accordance with statutes governing such
contracts in accordance with Massachusetts General Laws Chapter 30 § 39M.

The Project Bids File Attachments folder for proposals at www.bidx.com shall be used for
submitting at the time of bid required information such as the Bid Bond required document, and
other documents that may be requested in the proposal.
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NOTICE TO CONTRACTORS (Continued)

All parties who wish to have access to information plans and specification must send a “Request
for Informational Documents” to MassDOTBidDocuments(@dot.state.ma.us.

A Proposal Guaranty in the amount of 5% of the value of the bid is required.

This project is subject to the schedule of prevailing wage rates as determined by the
Commissioner of the Massachusetts Department of Labor and Workforce Development, and the
Division of Occupational Safety, and the United States Department of Labor.

Plans will be on display and information will be available at the MassDOT Boston Office and at
the District Office in BOSTON.

The Massachusetts Department of Transportation, in accordance with Title VI of the Civil Rights
Act of 1964 (78 Stat. 252, 42 U.S.C. §§ 2000d to 2000d-4) and the Regulations, hereby
affirmatively ensures that for any contract entered into pursuant to this advertisement, all
bidders, including disadvantaged business enterprises, will be afforded full and fair opportunity
to submit bids in response to this invitation and will not be discriminated against on the grounds
of race, color, national origin in consideration for an Award.

This Proposal contains the "STANDARD FEDERAL EQUAL EMPLOYMENT
OPPORTUNITY CONTRACT SPECIFICATIONS (EXECUTIVE ORDER 11246)". The goals
and timetables applicable to this proposal for minority and female participation, expressed in
percentage terms for the Contractor's aggregate work force in each trade on all work, are
contained in Appendices A and B-80 of the above specifications.

The Contractor (hereinafter includes consultants) will comply with the Acts and Regulations
relative to Non-discrimination in Federally-assisted programs of the U.S. Department of
Transportation, Federal Highway Administration (FHWA), as they may be amended from time
to time, which are herein incorporated by reference and made a part of this Contract as contained
in Appendices C and D of the above specifications.
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NOTICE TO CONTRACTORS (Continued)

PRICE ADJUSTMENTS

This Contract contains price adjustments for hot mix asphalt and Portland cement mixtures,
diesel fuel, and gasoline. For reference the base prices are as follows: liquid asphalt $637.50 per
ton, Portland cement $181.15 per ton, diesel fuel $3.167 per gallon, and gasoline $2.483 per
gallon, and Steel Base Price Index 448.0. MassDOT posts the Price Adjustments on their
Highway Division’s website at

https://www.mass.gov/massdot-contract-price-adjustments

This Contract contains Price Adjustments for steel. See Document 00813 - PRICE
ADJUSTMENT FOR STRUCTURAL STEEL AND REINFORCING STEEL for their
application and base prices.

MassDOT projects are subject to the rules and regulations of the Architectural Access Board
(521 CMR 1.00 et seq.)

Prospective bidders and interested parties can access this information and more via the internet at
WWW.COMMBUYS.COM.

BY: Monica G. Tibbits-Nutt, Secretary and CEO, MassDOT
Jonathan L. Gulliver, Administrator, MassDOT Highway Division
SATURDAY, DECEMBER 30, 2023
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DOCUMENT 00210

REQUIREMENTS OF MASSACHUSETTS GENERAL LAWS
CHAPTER 30, SECTION 39R;
CHAPTER 30, SECTION 390

July 1, 1981, updated October 2016

M.G.L. c. 30, § 39R. Award of Contracts; Accounting Statements; Annual Financial Statements; Definitions.

(a) The words defined herein shall have the meaning stated below whenever they appear in this section:

(1)

2

3)

“

(&)

Q)

)

®)

“Contractor" means any person, corporation, partnership, joint venture, sole proprietorship, or other entity
awarded a contract pursuant to sections thirty-eight A1/2 to thirty-eight O, inclusive, of chapter seven and
any contract awarded or executed pursuant to section eleven C of chapter twenty-five A, section thirty-nine
M of chapter thirty, or sections forty-four A to forty-four H, inclusive, of chapter one hundred and forty-
nine, which is for an amount or estimated amount greater than one hundred thousand dollars.

"Contract" means any contract awarded or executed pursuant to sections thirty-eight A1/2 to thirty-eight O,
inclusive, of chapter seven and any contract awarded or executed pursuant to section eleven C of chapter
twenty-five A, section thirty-nine M of chapter thirty, or sections forty-four A through forty-four H,
inclusive, of chapter one hundred and forty-nine, which is for amount or estimated amount greater than one
hundred thousand dollars.

“Records" means books of original entry, accounts, checks, bank statements and all other banking
documents, correspondence, memoranda, invoices, computer printouts, tapes, discs, papers and other
documents or transcribed information of any type, whether expressed in ordinary or machine language.

“Independent Certified Public Accountant" means a person duly registered in good standing and entitled to
practice as a certified public accountant under the laws of the place of his residence or principal office and
who is in fact independent. In determining whether an accountant is independent with respect to a
particular person, appropriate consideration should be given to all relationships between the accountant and
that person or any affiliate thereof. Determination of an accountant's independence shall not be confined to
the relationships existing in connection with the filing of reports with the awarding authority.

“Audit", when used in regard to financial statements, means an examination of records by an independent
certified public accountant in accordance with generally accepted accounting principles and auditing
standards for the purpose of expressing a certified opinion thereon, or, in the alternative, a qualified
opinion or a declination to express an opinion for stated reasons.

"Accountant's Report", when used in regard to financial statements, means a document in which an
independent certified public accountant indicates the scope of the audit which he has made and sets forth
his opinion regarding the financial statements taken as a whole with a listing of noted exceptions and
qualifications, or an assertion to the effect that an overall opinion cannot be expressed. When an overall
opinion cannot be expressed the reason therefor shall be stated. An accountant's report shall include as a
part thereof a signed statement by the responsible corporate officer attesting that management has fully
disclosed all material facts to the independent certified public accountant, and that the audited financial
statement is a true and complete statement of the financial condition of the contractor.

“Management", when used herein, means the chief executive officers, partners, principals or other person
or persons primarily responsible for the financial and operational policies and practices of the contractor.

Accounting terms, unless otherwise defined herein, shall have a meaning in accordance with generally
accepted accounting principles and auditing standards.
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(b) Subsection (a)(2) hereof notwithstanding, every agreement or contract awarded or executed pursuant to sections
thirty-eight A 1/2 to thirty-eight O, inclusive, of chapter seven, or eleven C of chapter twenty-five A, and
pursuant to section thirty-nine M of chapter thirty or to section forty-four A through H, inclusive, of chapter one
hundred and forty-nine, shall provide that:

(1) The contractor shall make, and keep for at least six years after final payment, books, records, and accounts
which in reasonable detail accurately and fairly reflect the transactions and dispositions of the contractor,
and

(2) Until the expiration of six years after final payment, the office of inspector general, and the commissioner
of capital asset management and maintenance shall have the right to examine any books, documents,
papers or records of the contractor or of his subcontractors that directly pertain to, and involve transactions
relating to, the contractor or his subcontractors, and

(3) If the agreement is a contract as defined herein, the contractor shall describe any change in the method of
maintaining records or recording transactions which materially affect any statements filed with the
awarding authority, including in his description the date of the change and reasons therefor, and shall
accompany said description with a letter from the contractor's independent certified public accountant
approving or otherwise commenting on the changes, and

(4) If the agreement is a contract as defined herein, the contractor has filed a statement of management on
internal accounting controls as set forth in paragraph (c) below prior to the execution of the contract, and

(5) If the agreement is a contract as defined herein, the contractor has filed prior to the execution of the
contracts and will continue to file annually, an audited financial statement for the most recent completed

fiscal year as set forth in paragraph (d) below.

(c) Every contractor awarded a contract shall file with the awarding authority a statement of management as to
whether the system of internal accounting controls of the contractor and its subsidiaries reasonably assures that:

(1) transactions are executed in accordance with management's general and specific authorization;
(2) transactions are recorded as necessary

1. to permit preparation of financial statements in conformity with generally accepted accounting
principles, and

ii. to maintain accountability for assets;
(3) access to assets is permitted only in accordance with management's general or specific authorization; and

(4) the recorded accountability for assets is compared with the existing assets at reasonable intervals and
appropriate action was taken with respect to any difference.

Every contractor awarded a contract shall also file with the awarding authority a statement prepared and signed
by an independent certified public accountant, stating that he has examined the statement of management on
internal accounting controls, and expressing an opinion as to:

(1) whether the representations of management in response to this paragraph and paragraph (b) above are
consistent with the result of management's evaluation of the system of internal accounting controls; and

(2) whether such representations of management are, in addition, reasonable with respect to transactions and
assets in amounts which would be material when measured in relation to the applicant's financial
statements.
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(d) Every contractor awarded a contract by the commonwealth or by any political subdivision thereof shall
annually file with the commissioner of capital asset management and maintenance during the term of the
contract a financial statement prepared by an independent certified public accountant on the basis of an audit by
such accountant. The final statement filed shall include the date of final payment. All statements shall be
accompanied by an accountant's report. Such statements shall be made available to the awarding authority upon
request.

(e) The office of inspector general, the commissioner of capital asset management and maintenance and any other
awarding authority shall enforce the provisions of this section. The commissioner of capital asset management
and maintenance may after providing an opportunity for the inspector general and other interested parties to
comment, promulgate pursuant to the provisions of chapter thirty A such rules, regulations and guidelines as
are necessary to effectuate the purposes of this section. Such rules, regulations and guidelines may be
applicable to all awarding authorities. A contractor's failure to satisfy any of the requirements of this section
may be grounds for debarment pursuant to section forty-four C of chapter one hundred and forty-nine.

(f) Records and statements required to be made, kept or filed under the provisions of this section shall not be
public records as defined in section seven of chapter four and shall not be open to public inspection; provided,
however, that such records and statements shall be made available pursuant to the provisions of clause (2) of
paragraph (b).

M.G.L. c. 30, § 390: Suspension, Delay, or Interruption or Failure to Act by Awarding Authority;
Adjustment in Contract Price; Submission of Claims.

Section 390. Every contract subject to the provisions of section thirty-nine M of this chapter or subject to section
forty-four A of chapter one hundred forty-nine shall contain the following provisions (a) and (b) in their entirety
and, in the event a suspension, delay, interruption or failure to act of the awarding authority increases the cost of
performance to any subcontractor, that subcontractor shall have the same rights against the general contractor for
payment for an increase in the cost of his performance as provisions (a) and (b) give the general contractor against
the awarding authority, but nothing in provisions (a) and (b) shall in any way change, modify or alter any other
rights which the general contractor or the subcontractor may have against each other.

(a) The awarding authority may order the general contractor in writing to suspend, delay, or interrupt all or
any part of the work for such period of time as it may determine to be appropriate for the convenience of
the awarding authority; provided however, that if there is a suspension, delay or interruption for fifteen
days or more or due to a failure of the awarding authority to act within the time specified in this contract,
the awarding authority shall make an adjustment in the contract price for any increase in the cost of
performance of this contract but shall not include any profit to the general contractor on such increase; and
provided further, that the awarding authority shall not make any adjustment in the contract price under this
provision for any suspension, delay, interruption or failure to act to the extent that such is due to any cause
for which this contract provides for an equitable adjustment of the contract price under any other contract
provisions.

(b) The general contractor must submit the amount of a claim under provision (a) to the awarding authority in
writing as soon as practicable after the end of the suspension, delay, interruption or failure to act and, in any event,
not later than the date of final payment under this contract and, except for costs due to a suspension order, the
awarding authority shall not approve any costs in the claim incurred more than twenty days before the general
contractor notified the awarding authority in writing of the act or failure to act involved in the claim.

HH LKL D OSSO S>> H%
END OF DOCUMENT
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LOCUS MAP
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DOCUMENT 00439 Final Report O
N
»ImassDOT
Massachusetts Department of Transportation Interim Report l:l
/ Highway Division

CONTRACTOR PROJECT EVALUATION FORM
For instructions on using this form, see Engineering Directive E-10-002, Dated 4/20/2010

Date:
City/Town: Contractor:
Project: Address:
F.A. No. Contract Number:
Bid Price: Notice to Proceed:
Funds: State: Fed Aid: Current Contract Completion Date:
Date Work Started: Date Work Completed*:
Contractor’s Superintendent:
Division: (indicates class of work) Highway: Bridge: Maintenance:

*If work was NOT completed within specified time (including extensions) give reasons on following page.

Excellent Very Good Average Fair Poor o .
10 9 8 7 6 5 4 % Rating
1. Workmanship X 2=
2. Safety X 2=
3. Schedule x 1.5=
4. Home Office Support x 1=
5. Subcontractors _
x 1=

Performance
6. Field Supervision/ X 1=

Superintendent
7. Contract Compliance x 0.5=
8. Equipment x 0.5=
9. Payment of Accounts x 0.5=
(use back for additional Overall Rating:
comments)

(Give explanation of items 1 through 9 on the following page in numerical order if overall rating is below 80%. Use
additional sheets if necessary.)

District Construction Engineer’s Signature/Date Resident Engineer’s Signature/Date

Contractor’s Signature Acknowledging Report/Date

Contractor Requests Meeting with the District: No [ Yes [ Date Meeting Held:

Contractor’s Comments/Meeting Notes (extra sheets may be added to this form and noted here if needed):
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CONTRACTOR PROJECT EVALUATION FORM (Continued)

Date: Contract Number:

INFORMATION FOR DISTRICT HIGHWAY DIRECTORS RELATING TO PREQUALIFICATION

A deduction shall be recommended for unsatisfactory performance if computed overall rating is under 80%.
A deduction may be recommended for this project being completed late due to the Contractor’s fault.

RECOMMENDATIONS FOR DEDUCTIONS FROM CONTRACTORS’ ASSIGNED FACTOR
(Write Yes or No in space provided)

I recommend a deduction for Contractor’s unsatisfactory performance:

I recommend a deduction for project completed late:

Signed:

District Highway Director

EXPLANATION OF RATINGS 1 -9:

WORK NOT COMPLETED WITHIN SPECIFIED TIME:

Revised: 04/28/17
**% END OF DOCUMENT ***
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DOCUMENT 00440

Massachusetts Department of Transportation

;> massDOT

Highway Division

Final Report [

Interim Report [

SUBCONTRACTOR PROJECT EVALUATION FORM
For instructions on using this form, see Engineering Directive E-10-002, Dated 4/20/2010

City/Town:

Project:

F.A. No.:

Prime Contractor

Date Work Started:

Subcontractor’s Superintendent:

Date:

Subcontractor:

Address:

Contract Number:

Current Contract Completion Date:

Date Work Completed*:

Type of Work Performed by Subcontractor:

*If work was NOT completed within specified time (including extensions) give reasons on following page.

Excellent Very Good Average Fair Poor o .
10 9 8 7 6 5 4 o Rating
1. Workmanship X 2=
2. Safety X 2=
3. Schedule x 1.5=
4. Home Office _
x 1.5=
Support
5. Field Supervision/ X 1=
Superintendent
6. Contract _
. X 1=
Compliance
7. Equipment x 0.5=
8. Payment of _
Accounts x0.5=
(use back for additional Overall Rating:

comments)

(Give explanation of items 1 through § on the following page in numerical order if overall rating is below 80%. Use
additional sheets if necessary.)

District Construction Engineer’s Signature/Date

Contractor Signature Acknowledging Report/Date

Subcontractor Requests Meeting with the District: No []

Subcontractor’s Comments / Meeting Notes (extra sheets may be added to this form and noted here if needed):

Resident Engineer’s Signature/Date

Subcontractor Signature Acknowledging Report/Date

Yes [J

Date Meeting Held:

Contractor’s Comments:
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SUBCONTRACTOR PROJECT EVALUATION FORM (Continued)

Date: Contract Number:

INFORMATION FOR DISTRICT HIGHWAY DIRECTORS RELATING TO PREQUALIFICATION

A deduction shall be recommended for unsatisfactory performance if computed overall rating is under 80%.
A deduction may be recommended for this project being completed late due to the Contractor’s fault.

RECOMMENDATIONS FOR DEDUCTIONS FROM CONTRACTORS’ ASSIGNED FACTOR
(Write Yes or No in space provided)

I recommend a deduction for Contractor’s unsatisfactory performance:

I recommend a deduction for project completed late:

Signed:

District Highway Director

EXPLANATION OF RATINGS 1 —8:

WORK NOT COMPLETED WITHIN SPECIFIED TIME:

Revised: 04/28/17
*** END OF DOCUMENT ***
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DOCUMENT 00710
GENERAL CONTRACT PROVISIONS
Revised: 04/24/23
NOTICE OF AVAILABILITY

The STANDARD SPECIFICATIONS FOR HIGHWAYS AND BRIDGES dated 2023, the SUPPLEMENTAL
SPECIFICATIONS, the 1996 METRIC CONSTRUCTION AND TRAFFIC STANDARD DETAILS, the 1990
STANDARD DRAWINGS FOR SIGNS AND SUPPORTS; the 1968 STANDARD DRAWINGS FOR TRAFFIC
SIGNALS AND HIGHWAY LIGHTING and the 2017 CONSTRUCTION STANDARD DETAILS are available
online at https://www.mass.gov/massdot-highway-division-manuals-and-publications

SPECIAL PROVISIONS FOR RIGHT-TO-KNOW ACT REQUIREMENTS

The Contractor's attention is directed to Massachusetts General Laws, Chapter 111F, commonly known as the Right-
To-Know Act, and to the regulations promulgated pursuant thereto. Among the provisions of the Right-To-Know
Act is a requirement that employers make available to employees Materials Safety Data Sheets (MSDS) for any
substance on the Massachusetts Substance List (MSL) to which employees are, have been, or may be exposed.

To ensure prompt compliance with these regulations and legislation, the Contractor shall:

1. Deliver to the Department, prior to the start of any work under this contract, copies of MSDS for all MSL
substances to be used, stored, processed or manufactured at the worksite by the Contractor.

2. Train employees of the Department, who may be exposed to MSL substances as a result of the Contractor's
work under this contract, with regard to those specific substances in accordance with requirements of the
Right-To-Know Act.

3. Observe all safety precautions recommended on the MSDS for any MSL substance to be used, stored,
processed, or manufactured at the worksite by the Contractor.

4. Inform the Department in writing regarding specific protective equipment recommended in the MSDS for
MSL substances to which employees of the Department may be exposed as a result of the Contractor's work
under this contract.

The Department shall not be liable for any delay or suspension of work caused by the refusal of its employees to
perform any work due to the Contractor's failure to comply with the Right-To-Know Act. The Contractor agrees to
hold the Department or the Commissioner of the Department harmless and fully indemnified for any and all claims,
demands, fines, actions, complaints, and causes of action resulting from or arising out of the Contractor's failure to
comply with the requirements of the Right-To-Know Act.

ALTERNATIVE DISPUTE RESOLUTION
Forum, Choice of Law and Mediations:

Any actions arising out of a contract shall be governed by the laws of Massachusetts and shall be brought and
maintained in a State or federal court in Massachusetts which shall have exclusive jurisdiction thereof. MassDOT
and the Contractor may both agree to mediation of any claim and will share the costs of such mediation pro rata
based on the number of parties involved.

**% END OF DOCUMENT ##**
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DOCUMENT 00713

Subsection 701

Cement Concrete Sidewalks, Pedestrian Curb Ramps, and Driveways
and
Guide to the Interim Subsection 701
Cement Concrete Sidewalk Specification

(March 31,2022)
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SUSECTION 701: CEMENT CONCRETE SIDEWALKS, PEDESTRIAN CURB RAMPS, AND
DRIVEWAYS
Replace this Subsection with the following:

INTERIM SUBSECTION 701: CEMENT CONCRETE SIDEWALKS,
PEDESTRIAN CURB RAMPS, AND DRIVEWAYS

DESCRIPTION
701.20: General

This work shall consist of the construction of cement concrete sidewalks, pedestrian curb ramps, and
driveways in accordance with the specifications and within the tolerances established on the plans.

MATERIALS
701.30: General

Materials shall meet the requirements specified in the following Subsections of Division III, Materials
except as noted herein:

Gravel Borrow, TYPE D....oicii ittt n M1.03.0
Cement Concrete (> 4,000 PS1)...verueeeierrieenieenieesieenitereereesetestesteete et et eeeeeeeeeens M4.02.00
Preformed Expansion JOInt Filler............cooooieveveueievereeieceeeeeceeeeeteeeeee e M9.14.0M1

[l Preformed expansion joint filler shall conform to Subsection M9.14.0 or ASTM D8139.

The following best practices may be incorporated into the cement concrete mix design at no additional
cost to the Department as identified herein.

A. Combined Aggregate System.

The combined aggregate system for the mix design may be analyzed using the Tarantula Curve, Shilstone
Chart, fineness modulus, and coarse aggregate content to enhance the properties of the concrete.

1. Tarantula Curve.

The combined aggregate system for the mix design may be analyzed using the Tarantula Curve to
evaluate potential properties of the concrete, including workability, segregation, edge slumping, surface
finishing, and cohesion.
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Table 701.30-1: Tarantula Curve Particle Size Distribution
Sieve Percent by Mass Targets (%) Percent by Mass
Opening Passing Retained Retained (%)
1-1/2 in. 100 - - - -

1 in. 92 8 0-16 - -
3/4 in. 82 10 0-20 - -
1/2 in. 69 13 4-20 - -
3/8 in. 56 13 4-20 - -
No. 4 43 13 4-20 - -
No. 8 37 6 0-12 Coarse -
No. 16 31 6 0-12 23‘?20 -
No. 30 18 13 4-20 Fine
No. 50 5 13 4-20 Sand

No. 100 0 5 0-10 - 243
No. 200 0 0 0-2 -

2. Shilstone Workability-Coarseness Chart.

The combined aggregate system for the mix design may be analyzed using the Shilstone Workability-
Coarseness Chart, to evaluate potential properties of the concrete, including workability.

Table 701.30-2: Shilstone Workability-Coarseness

Zone Property Cause
Zonel | Gap-graded; High potential for segregation during placement and Deficiency in intermediate
consolidation; Cracking, blistering, spalling, and scaling particles; Non-cohesive
Zone Il | Optimum mixture for nominal maximum aggregate size from 2 in. | Optimized workability factor
— Y4 in. and coarseness factor
Zone III | Optimum mixture for nominal maximum aggregate size < % in. Optimized workability factor
and coarseness factor
Zone IV | Sticky; High potential for segregation during consolidation and Excessive fines
finishing; Variable strength, high shrinkage, cracking, curling,
spalling, and scaling
Zone V | Rocky; Lacking plasticity Excessive amount of coarse

and intermediate aggregate
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Figure 701.30-1: Shilstone Workability-Coarseness Chart
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Coarseness Factor!?

11 The workability factor is determined by the equation WF = W + (C - 564) / 38, where WF = workability factor, W
= percent passing No. 8 sieve and C = total cementitious materials content.

(21 The coarseness factor is determined by the equation CF = (Q/R) / 100, where CF = coarseness factor, Q =
cumulative percent retained on 3/8 in. sieve and R = cumulative percent retained on No. 8 sieve.

3. Fineness Modulus.

The combined aggregate system for the mix design may be analyzed using the fineness modulus, to
evaluate potential properties of the concrete, including the fineness or coarseness of the mix design and
estimating the design proportions of fine and coarse aggregates. The coarseness of the mix design
increases as the fineness modulus increasers. The fineness modulus is determined by calculating the total
cumulative percentages by mass retained on each designated sieve and dividing by 100.

4. Coarse Aggregate Content.

The combined aggregate system for the mix design may be analyzed using the coarse aggregate content.
The coarse aggregate content is determined by calculating the total cumulative percentages by mass
retained on the No. 4 sieve.

B. Paste System.

The quality of the paste system is determined by the water-cementitious ratio, air content, cementitious
materials, and chemical admixtures incorporated into the mix design.

1. Water-Cementitious Ratio.

The water-cementitious ratio for the mix design may be analyzed to evaluate potential properties of the
concrete, including strength, concrete and reinforcement bonding, and resistance to freezing, thawing, de-
icing, sulfate reaction, corrosion of steel reinforcement, drying shrinkage, cracking, and
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volume change from wetting and drying. The water-cementitious ratio is determined by calculating the
total water content by mass and dividing by the total cement and supplementary cementitious material
(SCM) content by mass. The recommended water-cementitious ratio design target is identified in Table
701.30-3. The water-cementitious ratio shall be less than or equal to 0.45.

Table 701.30-3: Freezing, Thawing, and De-icing Resistance

Exposure | Severity Condition Water-Cementitious Ratio
Class Requirement
F3 Very Exposed to freezing and thawing cycles and <045

Severe accumulation of snow, ice, and de-icing chemicals;
Frequent exposure to water

2. Air Content.

The air content for the mix design may be analyzed to evaluate potential properties of the concrete,
including strength and resistance to freezing, thawing, de-icing, and sulfate reaction. The recommended
air content design targets are identified in Table 701.30-4.

Table 701.30-4: Freezing, Thawing, and De-icing Resistance

Exposure Severity Condition Nominal Air Content
Class Maximum Target
Aggregate Size | Recommendation
(in.) (“o)
F3 Very Severe | Exposed to freezing and thawing 3/8 7.5

cycles and accumulation of snow,

. . . 1/2 7.0

ice, and de-icing chemicals;

Frequent exposure to water 3/4 7.0

1 6.5

1172 6.5

3. Cement and Supplementary Cementitious Materials Content.

The cement and supplementary cementitious materials content incorporated into the mix design shall
promote quality properties of the cement concrete, including resistance to alkali silica reaction, freezing,
thawing, de-icing, and sulfate reaction. Incorporation of supplementary cementitious materials (SCM) in
cement concrete may affect workmanship properties, including workability, bleed rate, setting time, and
other properties. Adequate adjustments in Contractor workmanship practices, including placement,
finishing, curing, and other construction practices shall be required to account for these changes in
properties and to prevent scaling due to freezing, thawing, and de-icing cycles. The cement and
supplementary cementitious materials content shall meet the design criteria identified in Table 701.30-5.

00713 -6



PI¥massDO

Massachusetts Department of Transportation

Massachusetts Department Of Transportation Highway Division Highway Division

Proposal No. 608762-124916

Table 701.30-5: Alkali Silica Reaction and Freezing, Thawing, and De-icing Resistance!"!’!

Exposure | Severity Condition Material Replacement
Class by Weight of
Cement (%)

F3 Very Exposed to freezing | Low Alkali Cement (< 0.60% Alkalinity) -

Severe | and thawing cycles

i [3] _
and accumulation of Blended Hydraulic Cement

snow, ice, and de- Fly Ash (Class F) 15-30

icing chemicals;

Frequent exposure to Slag (Grade 100 or 120) 25-50

water Silica Fume 5-10
Total SCM <50
Total Fly Ash and Silica Fume <35

(17 Acceptable replacement by weight of cement for alkali silica reaction resistance shall be determined by the alkali
silica reaction resistance performance test results and the criteria identified in Table 701.73-1: Minimum Acceptance
Sampling and Testing Requirements.

2] Test results meeting the alkali silica reaction resistance performance criteria of Table 701.30-6: Alternative
Performance Evaluation to Alkali Silica Reaction Resistance Design Criteria may supersede the replacement by
weight of cement design criteria.

31 SCMs in blended hydraulic cement shall meet the criteria identified for fly ash, slag, and silica fume.

Table 701.30-6: Alternative Performance Evaluation to Alkali Silica Reaction Resistance Design

Criteria
Method Quality Characteristic Criteria
C295 Petrographic Examination for Potential -

Alkali Aggregate Reactive Constituents and
Deleterious Materials in Aggregate!!]

Optically Strained, Microfractured or <5.0

Microcrystalline Quartz (%)

Chert or Chalcedony (%) <3.0

Trydimite or Cristobalite (%) <1.0

Opal (%) <0.5

Natural Volcanic Glass (%) <3.0
T 380 Alkali Silica Reaction Resistance: <0.030!

Expansion of Miniature Concrete Prisms at

56 days (%)

[l Examination of aggregate shall be performed and reported to identify and quantify potential alkali-aggregate reactive
constituents and deleterious materials in aggregate, as defined in ASTM C294 Standard Descriptive Nomenclature for
Constituents of Concrete Aggregates and ASTM C295 Standard Guide for Petrographic Examination of Aggregates for
Concrete.

(21 56-day expansion results greater than 0.03 but less than or equal to 0.04 shall be considered non-reactive if the
average two-week rate of expansion from day 56 to day 84 is less than or equal to 0.01%, otherwise, expansion
results shall be considered reactive.
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4. Chemical Admixtures.

Chemical admixtures may be incorporated into the mix design to enhance the properties of the concrete.

Table 701.30-7: Chemical Admixtures

Spec. Type Chemical Admixture Properties
M 194 A Water-Reducing Increases Workability and Air Content;
Decreases Water Demand (5 — 10%, 3 — 6 in.
Slump)
B Retarding Increases Initial and Final Setting Time, Air

Content, Long-Term Strength; Offsetting of
Accelerating Effect of Hot Weather;
Decreases Early-Age Strength

C Accelerating Increases Early-Age Strength; Decreases
Initial and Final Setting Time

Water-Reducing and Retarding | Type A and Type B Admixture Properties

E Water-Reducing and Type A and Type C Admixture Properties
Accelerating
F High Range Water-Reducing Increases Workability (More Effective than

Type A), Air Content, Early-Age Strength,
and Ultimate Strength; Decreases Water
Demand (12 — 40%, > 6 in. Slump) and
Permeability

G High Range Water-Reducing Type F and Type B Admixture Properties
and Retarding

S-SRA | Shrinkage Reducing Increases Setting Time; Decreases Drying
Shrinkage Cracking and Bleed Rate

S-CRA | Crack Reducing Decreases Cracking (More Effective than
SRAs) and Crack Width

M 154 AEA Air-Entraining Increases Cohesion, Workability,
Stabilization of Air Bubbles, Resistance to
Freezing, Thawing, and De-icing, Resistance
to Alkali-Reactive Environment, and
Resistance to Sulfate Reaction

M 1941 | MRWRA | Mid Range Water-Reducing Type A and Type F Admixture Properties;
Increases Workability (Especially Concrete
with SCMs); Decreases Water Demand (6 —
12 %, 5 — 8 in. Slump)

C1622 CWA Cold Weather Increases Hydration Rate; Decreases Freezing
Point of Mixing Water

11 Mid range water-reducing admixtures (MRWRA) may meet either water-reducing (A) or high range water-
reducing (F) admixture criteria.
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5. Paste Content.

The paste content for the mix design may be optimized to enhance potential properties of the concrete,
including workability, strength, permeability, and resistance to drying shrinkage and cracking and volume
change from wetting and drying. The volume of paste should adequately fill the voids and provide
sufficient separation between the aggregate particles to promote workability and effective bonding of
particles.

Table 701.30-8: Paste Content

Mix Design Characteristic Recommendation
Volume of Cement Concrete (cf)['] 27
Paste Content (%)! <2801
Paste Content to Aggregate Void Content Ratiol* 1.25-1.75

Excess Volume of Paste for Workability (%) -

['1 The volume of cement concrete is determined by the following equation, where W = Weight (Ibs.), SG = Specific
Gravity, D = Density (pcf), and V = Volume (cf).

VCEMENT = Wecement / SGeement * Dwater

Vscm = Wsem / SGsem * Dwater

V ADMIXTURE = VapmixTure in 0z. / 957.5 oz. per cf

VwATER = VwaTER In gal. /7.48 gal. per cf

VCOARSE = Wcoarse / SGcoarse * Dwater

VEINE = WENe / SGrine * Dwater

VCONCRETE = VceMment + Vsem + VapmixTure + Vwater + Veoarse + VEINE + Valr

(21 The paste content by volume of cement concrete is determined by the following equation, where V = Volume (cf)
and PC = Paste Content (%).

Vraste = VceMment + Vsem + Vabmixture + Vwater
PCconcreTE = Vpaste / VCONCRETE

B3] The cracking tendency of structural concrete is significantly reduced when the paste content by volume is less
than or equal to 28 percent.

[l The paste content to aggregate void content ratio is determined by the following equation, where D = Density
(pcf), SG = Specific Gravity, BD = Bulk Density (pcf), VC = Void Content (%), V = Volume (cf), AVC =
Aggregate Void Content (%), PC = Paste Content (%), and R = Ratio. Workability increases as the paste content to
aggregate void content ratio increases. Decreased paste content to aggregate void content ratios will result in
decreased workability, where water-reducing admixtures provide no benefit.

VCcoarsk = SGcoarst * Dwater — BDcoarse / Dcoarse

VCrine = SGrme * Dwater — BDring / DriNg

VCAGGREGATE =[(Vcoarse / (Vcoarse + Ving)) * VCcoarse + (Ve / (Vcoarse + Ving)) * VCrine]
AVCconcrete = [VCacareGate * (Vcoarse T VENg) / VconcreTE)]
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Rpc.ave = PCconcreTE / AVCCONCRETE

[51 The excess paste content for workability is determined by the following equation, where PC = Paste Content (%),
AC = Air Content (%), AVC = Aggregate Void Content (%), and EPC = Excess Paste Content for Workability (%).

EPCconcreTE = PCconcreTE + ACconcreTE — AVCCONCRETE
C. Initial Curing Materials.

The materials and procedures used for initial curing methods of cement concrete shall meet the
Manufacturer’s instructions and recommendations and the requirements specified herein.

Cement concrete with a low to negligible bleeding rate, exposure to highly evaporative environments,
high content of silica fume, fine cement, or other fine cementitious material, low water to cementitious
ratio, high air content, or water-reducing admixtures have an increased susceptibility to surface drying
and plastic shrinkage between placement and finishing operations. Initial curing materials and procedures
shall be applied immediately after the bleed water sheen has disappeared from the surface of the concrete
or the concrete surface exhibits loss of moisture and surface drying, between placement and finishing
operations. Initial curing materials shall not be worked into the surface in subsequent finishing
operations.

1. Liquid-Applied Evaporation Reducers.

Liquid-applied evaporation reducers used for initial curing methods shall produce an effective
monomolecular film over the bleed water layer, to reduce the rate of evaporation of the bleed water from
the surface and plastic shrinkage when the evaporation rate equals or exceeds the bleeding rate.

D. Intermediate Curing Materials.

The materials and procedures used for intermediate curing methods of cement concrete shall meet the
Manufacturer’s instructions and recommendations and the requirements specified herein.

In instances where finishing operations have been completed prior to the concrete achieving final set and
the concrete surface exhibits loss of moisture and surface drying, the following curing materials and
procedures shall be applied immediately to the concrete surface prior to the application of final curing
materials, to prevent the loss of moisture without damaging the concrete surface, until final set of the
concrete has been achieved and final curing materials have been applied to the concrete surface.

e 701.30.C.1: Liquid-Applied Evaporation Reducers
e 701.30.E.3.a: Liquid Membrane-Forming Compounds for Curing
e 701.30.E.3.b: Liquid Membrane-Forming Compounds for Curing and Sealing

E. Final Curing Materials.

The materials and procedures used for final curing methods of cement concrete shall meet the
Manufacturer’s instructions and recommendations and the requirements specified herein.

Curing water shall be free of deleterious impurities, causing staining and deterioration. The potential
staining ability of curing water shall be evaluated by means of CRD-C401 (US Army Corps
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of Engineers 1975) for instances where curing water quality is questioned. Curing water shall not exceed
a temperature differential of more than 20°F from the internal concrete temperature, to prevent cracking
due to temperature gradients causing strain that exceeds the strain capacity of concrete. Curing water
shall remain above freezing temperatures throughout the duration of the curing cycle.

Final curing materials and procedures shall be applied to the concrete surface immediately after
application of initial and intermediate curing materials, finishing operations, and final set of cement
concrete, to prevent the loss of moisture and surface drying.

Materials used for final curing methods of cement concrete shall accommodate all exposed cement
concrete surfaces with a continuous application of moisture throughout the entire duration of the final
curing method cycle and provide controlled and gradual termination of the final curing method cycle.

Final curing materials applied to the concrete shall allow the concrete to mature sufficiently to achieve its
designed and desired properties, including strength, volume stability, permeability, durability, and
resistance to freezing, thawing, and de-icing cycles. Insufficient application of final curing materials
results in decreased strength and durability of the top surface of concrete.

Protection to the concrete surface and curing materials shall be required in instances where adverse
weather conditions are present, until curing operations can be initiated without damaging the surface of
the concrete.

Final curing materials and procedures shall be applied to the concrete surface throughout the entire
duration of the curing cycle and meet minimum sustained temperature, duration, and strength
requirements, as specified in applicable Division II: Construction Details and herein. Controlled and
gradual termination of the final curing method cycle shall begin only after all specified conditions are
met, until the concrete gradually cools to within 20°F of the ambient temperature.

1. Saturated Covers.

Saturated covers used for final curing methods shall meet AASHTO M 182, Class 3. Saturated covers
shall be in good condition, free from holes, tears, or other defects that would render it unsuitable for
curing cement concrete and cementitious materials. Saturated covers shall be dried to prevent mildew
when storing. Prior to application, saturated covers shall be thoroughly rinsed in water and free of
harmful substances that are deleterious or cause discoloration to cement concrete and cementitious
materials. Saturated covers shall have sufficient thickness and proper positioning onto the surface to
maximize moisture retention. Saturated covers shall contain a sufficient amount of moisture to prevent
moisture loss from the surface of cement concrete and cementitious materials. Saturated covers shall
have the ability to retain sufficient moisture from continuous watering so that a film of water remains on
the surface of cement concrete and cementitious materials throughout the entire duration of the final
curing method cycle. Saturated covers shall not absorb water from cement concrete and cementitious
materials. Polyethylene film may be applied over the saturated cover to limit the amount of continuous
watering required for sufficient moisture retainage. Saturated covers shall accommodate uniform and
slow drying of cement concrete and cementitious materials surfaces immediately prior to removal.
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2. Sheet Materials.

Sheet materials, including polyethylene film, white burlap-polyethylene sheeting, and reinforced paper,
used for final curing methods shall meet ASTM C171 and the requirements specified herein. Sheet
materials shall inhibit moisture loss and reduce temperature rise in concrete exposed to radiation from the
sun during the final curing method cycle. Adjoining covers shall overlap not less than 12 inches. All
edges of the sheet materials shall be secured to maintain a moist environment.

a. Polyethylene Film.

Polyethylene film shall be clear, white, or black in color and consist of a single sheet manufactured from
polyethylene resins, be free of visible defects, including tears, wrinkles, and discontinuity. The film shall
prohibit mottling and uneven spots from appearing on the surface of concrete, due to variations in
temperature, moisture content, or both. Application of additional curing water under the film or
application of a polyethylene film bonded to absorbent fabric to the concrete surface may be required to
prevent mottling and to retain and evenly distribute the moisture. Polyethylene film shall accommodate
concrete surfaces with constant contact without damage. The film shall be sufficient in length to extend
beyond the edges of the concrete surface. Edges of adjacent polyethylene film shall overlap a minimum
of 6 inches and be tightly sealed with the use of sand, wood planks, pressure-sensitive tape, mastic, or
glue to maintain close contact with the concrete surface, retain moisture, and prevent the formation of air
pockets throughout the entire duration of the final curing method cycle.

i. White Polyethylene Film.

White polyethylene film shall minimize heat gain caused by absorption of solar radiation and shall be
exclusively used during warm weather applications.

ii. Clear and Black Polyethylene Films.

Clear and black polyethylene films shall inhibit absorption of solar radiation for cold weather
applications.

b. White Burlap-Polyethylene Sheeting.

White burlap-polyethylene sheeting shall be securely bonded to the burlap so to avoid separation of the
materials during handling and curing of the concrete.

¢. Reinforced Impervious Paper.

Reinforced impervious paper shall be white in color, consist of two sheets of kraft paper cemented
together with a bituminous adhesive, and reinforced with embedded cords or strands of fiber running in
both directions. Reinforced impervious paper shall be free of holes, tears, and pin holes from
deterioration of the paper through repeated use. Reinforced impervious paper shall be treated to prevent
tearing when wetted and dried. Reuse of reinforced impervious paper shall be permitted so long as it is
able to retain moisture on the surface of concrete. The paper shall be discarded and prohibited from use
when moisture is no longer retained in the material.

3. Liquid Membrane-Forming Compounds.

Compounds shall form a continuous, non-yellowing, and durable film with quality moisture-retention
properties. Compounds shall maintain the relative humidity of the concrete surface
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above 80% for seven days to sustain cement hydration. Compounds shall not affect the original color of
the concrete surface. Compounds shall not degrade due to exposure to ultraviolet light from direct
sunlight. Compounds shall meet the local and federal allowable Volatile Organic Compound (VOC)
content limits.

White-pigmented compounds shall be used in instances where solar-heat gain is concern to the concrete
surface. White-pigmented compounds shall be agitated in the container prior to application to prevent
pigment from settling out resulting in non-uniform overage and ineffective curing.

Careful considerations shall be made by the Contractor to determine if the evaporation rate is exceeding
the rate of bleeding, thus causing the surface to appear dry even though bleeding is still occurring. To
diagnose and prevent this condition, the Contractor may place a transparent plastic sheet over a test area
of the uncured and unfinished concrete surface and shall determine if any bleed water accumulates under
the plastic. Under such conditions, the application of liquid membrane-forming compounds to the
concrete surface shall be delayed to prevent bleed water from being sealed below the concrete surface,
map cracking of the membrane films, reduction in moisture-retention capability, and the need for
reapplication of the compound.

Prior to use, compounds shall be thoroughly mixed, stirred, and agitated per the Manufacturer’s
instructions and recommendations.

Compounds shall be applied continuously and uniformly to the surface of the concrete per the
Manufacturer’s instructions and recommendations. Compounds shall be applied immediately after the
disappearance of the surface water sheen following final finishing. Applicating of the compound
immediately after final finishing and before all free water on the surface has evaporated will help prevent
the formation of cracks. When using compounds to reduce moisture loss from formed surfaces, the
exposed surface shall be wetted immediately after form removal and kept moist until the curing
compound is applied. The concrete shall be allowed to reach a uniformly damp appearance with no free
water on the surface, and then application of the compound shall begin at once. Delayed application will
result in surface drying, absorption of the compound into the concrete, and no forming of a continuous
membrane.

The concrete surface shall be damp when the compound is applied. Power-driven spray equipment shall
be used for uniform application of compounds on large paving projects. Spray nozzles recommended by
the compound Manufacturer and use of windshields shall be arranged by the Contractor to prevent wind-
blown loss of compound and to ensure proper coverage application rates are achieved. The compound
shall be applied by power sprayer, using appropriate wands and nozzles with pressures between 25 and
100 psi. The Contractor shall fill the power sprayer with curing compound from the Manufacturer’s
original container in the presence of the Engineer. Any dilution as recommended by the Manufacturer
shall take place in the presence of the Engineer. For very small areas such as repairs, the compound shall
be applied with a wide, soft-bristled brush or paint roller.

The Contractor shall verify the application rate and procedures are in accordance with the Manufacturer’s
instructions and recommendations. At least one uniform coat shall be applied at a rate of 150 to 200
ft2/gallon. On very deeply textured surfaces, the surface area to be treated shall be at least twice the
surface area of the surface. In such cases, two separate applications may be needed, each at 200
ft2/gallon or greater if specified by the Manufacturer to achieve the desired
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moisture retention rate, with the first being allowed to become tacky before the second is applied. If two
coats are necessary to ensure complete coverage, for effective protection the second coat should be
applied at right angles to the first. Complete coverage of the surface shall be attained due to the potential
for formation of small pinholes in the membrane, which will result in loss of moisture from the concrete.
Compounds shall not sag, run off peaks, or collect in grooves.

Compounds and procedures shall be compatible with concrete surfaces receiving subsequent applications
or placements of concrete, overlays, coatings, paints, sealers, finishes or other toppings to ensure
acceptable bonding to the concrete. Testing to establish compatibility among the curing compound,
subsequent surface treatments, concrete moisture content and the actual finished surface texture of the
concrete shall be conducted when compatibility is not known. The compound Manufacturer shall be
consulted by the Contractor to determine the compatibility of the application. Compounds shall not be
applied to concrete surfaces where bonding of subsequent applications or placements is incompatible or is
of concern. The use of wax-based curing compounds shall be prohibited in instances where concrete
surfaces are subject to additional toppings and vehicular, pedestrian, or other traffic. Deliberate removal
of compounds in the presence of the Engineer and in accordance with Manufacturer’s instructions and
recommendations shall be conducted as an alternative to compatibility testing, incompatibility, or in
instances where bonding is of concern. Bonding of subsequent materials may still be inhibited by the
presence of the compound even after the moisture retention characteristics of the compound have
diminished.

a. Liquid Membrane-Forming Compounds for Curing.

Liquid membrane-forming compounds for curing shall meet ASTM C309, the Manufacturer’s
instructions and recommendations, and the requirements specified herein.

Table 701.30-1: Types of Compounds for Curing

Type Description
Type 1 Clear or translucent without dye
Type 1-D Clear or translucent with fugitive dye
Type 2 White pigmented

Table 701.30-2: Composition Class of Compounds for Curing
Type Description

Class A Unrestricted composition, generally
wax-based products

Class B ASTM D883 resin-based products
b. Liquid Membrane-Forming Compounds for Curing and Sealing.

Liquid membrane-forming compounds for curing and sealing shall meet ASTM C 1315, the
Manufacturer’s instructions and recommendations, and the requirements specified herein.

In addition to moisture-retention capabilities compounds shall exhibit specific properties, including alkali
resistance, acid resistance, adhesion-promoting quality, and resistance to degradation by ultraviolet light.
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Table 701.30-3: Types of Compounds for Curing and Sealing

Type Description
Type I Clear or translucent
Type 11 White pigmented

Table 701.30-4: Class of Compounds for Curing and Sealing
Type Description

Class A Non-yellowing

F. Protective Sealing Compounds.

Protective sealing compounds shall maintain valid listing on the Department Qualified Construction
Materials List (QCML) and meet AASHTO M 224, NCHRP Report 244 and the requirements specified
herein.

Protective sealing compounds shall sufficiently penetrate the concrete to seal the surface pores and fill the
capillaries of the concrete by chemically reacting with the concrete and forming a hydrophobic layer.
Protective sealing compounds shall limit the penetration of liquids, gases, and harmful substances into
hardened concrete, including water, de-icing agents, and carbon dioxide to protect concrete from freezing,
thawing, and de-icing cycles, corrosion of reinforcing steel, and acid attack. Protective sealing
compounds shall limit the buildup of vapor pressure between the concrete and the applied sealer.
Protective sealing compounds shall retard the penetration of harmful substances into hardened concrete.
Protective sealing compounds shall maintain their protective properties during environmental exposure to
freezing, thawing, and de-icing cycles. Protective sealing compounds shall not reduce the frictional
properties of the concrete. Protective sealing compounds shall not affect the original color of the concrete
surface if maintaining the original color is desired by the Department. Protective sealers shall meet the
local and federal allowable Volatile Organic Compound (VOC) content limits.

Curing methods conforming to Department specifications shall be applied to the concrete prior to the
application of protective sealers. Protective sealers shall not be applied to the concrete for a minimum of
28 days after placement and the surface shall be sufficiently prepared, clean, and dry for at least 24 hours
with ambient temperatures exceeding 60°F. Protective sealers shall not be applied to concrete placed
where freezing, thawing, and de-icing cycles are expected immediately after, due to the retainage of water
in the concrete. Periodic re-application shall be required for protective penetrants requiring multiple
applications and for concrete surfaces exhibiting wear to ensure long-term protection of the concrete
surface.

G. Cold Weather Concreting Materials.

Cold weather concreting shall be defined as the procedures, operations, materials, and equipment required
for the mixing, delivery, placement, finishing, curing, and protection of concrete during cold weather
conditions, while exposed to air temperatures falling below, or expected to fall below 40°F.

The protection period shall be defined as the minimum duration required to prevent concrete from the
negative effects of cold weather exposure. The protection period shall remain in place while
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cold weather conditions exist. Controlled and gradual termination of the protection period shall be
conducted only after 100% f’c is attained and all specified conditions are met.

The procedures, operations, materials, and equipment selected for cold weather concreting shall
adequately maintain specified temperature ranges by addressing all variables, including ambient weather
conditions, geometry of the structure, and mix design proportions. Concrete temperatures for cold
weather concreting shall meet Table 701.30-5.

Table 701.30-5: Concrete Temperature Requirements for Cold Weather Concreting

Phase Cold Weather Concrete
Temperature Temperature
(°F) (°F)
Mixing 30-39 60-75
0-30 65-80
<0 70-85
Placement <40 55-75
Protection Period <40 55-75
Termination of Protection Period — <40 <50

Allowable Rate of Decrease in 24 Hours

Cold weather concreting procedures, operations, materials, and equipment shall be developed and
performed to prevent damage to concrete due to freezing at early ages, to ensure that the concrete
develops the recommended strength for safe removal of forms, to maintain curing conditions that promote
quality strength and durability development, to limit rapid temperature fluctuation, and to provide
protection consistent with intended serviceability of the structure. The Contractor shall develop and
submit to the Department for review and approval, cold weather concreting procedures for the mixing,
delivery, placement, finishing, curing, and protection of concrete during cold weather, including:

e Procedures for protecting the subgrade from frost and the accumulation of ice or snow on
reinforcement or forms prior to placement

e Methods and requirements for cold weather protection and temperature control of constituent
materials incorporated into the mix design

e Chemical admixtures incorporated into the mix design for cold weather protection and
temperature control

e Methods and requirements for cold weather protection and temperature control during mixing,
delivery, placement, finishing, curing, and protection period

e Curing methods to be used during and following the protection period

e Types of covering, insulation, heating, or enclosures to be provided

e Methods for verification of in-place strength

e Procedures for measuring and recording concrete temperatures

e Procedures for preventing drying during dry, windy conditions

All procedures, operations, materials, and equipment required for adequate protection and curing shall be
present and ready for use prior to concrete production.
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1. Insulating Materials.

Insulating materials used for cold weather concreting shall meet the requirements specified herein. The
thermal resistance of the proposed insulation system shall be determined to meet the concrete temperature
range requirements specified herein. Supplemental heat, including hydronic heating systems, shall be
applied in instances where insulating materials cannot achieve the concrete temperature requirements.

2. Heaters.

Heaters used for cold weather concreting including direct fired, indirect fired, and hydronic heaters shall
meet ANSI A10.10 carbon monoxide limits, safety regulations for ventilation, and the stability, operation,
fueling, and maintenance of heaters and the requirements specified herein.

a. Direct Fired Heaters.

Direct fired heaters generate heat to an enclosed space through the combustion of fossil fuels, including
oil, kerosene, propane, gasoline, and natural gas. Hot air comprised of carbon dioxide and carbon
monoxide combustion products, is discharged into the enclosed space. Direct fired heaters shall be
prohibited from heating the air directly surrounding the concrete surface due to calcium carbonate
formation interfering with the hydration reaction, from the reaction between the carbon dioxide generated
from the combustion of fossil fuels and the calcium hydroxide on the surface of freshly placed concrete,
resulting in a soft, chalky, and nondurable concrete surface. Direct fired heaters shall only be used on
concrete surfaces protected from fossil fuel combustion products.

b. Indirect Fired Heaters.

Indirect fired heaters generate heat to an enclosed space through the combustion of fossil fuels, including
oil, kerosene, propane, gasoline, and natural gas. The carbon dioxide and carbon monoxide combustion
products are expelled through venting, resulting in clean heated air discharged into the enclosed space.
Indirect fired heaters are suitable for heating the air directly surrounding the concrete surface.

¢. Hydronic Heaters.

Hydronic heaters generate heat to an enclosed space through the circulation of the heat-transfer fluid in a
closed system of pipes or hoses. The heat-transfer fluid is comprised of a propylene glycol water solution
and is heated through the combustion of fossil fuels, including diesel fuel and kerosene. The combustion
of fossil fuel occurs outside of the enclosed space and does not expose the concrete surface to the
deleterious effects of carbon dioxide.

After the concrete placement achieves final set, polyethylene film or other suitable material shall
sufficiently serve as a vapor barrier. The heat-transfer hoses shall be placed on top of the vapor barrier
and covered with insulating materials meeting 701.30.G.1. Hydronic heaters shall be used to thaw or
preheat subgrades prior to concrete placement and provide supplementary heat to insulating materials.
Hydronic heaters shall provide an even distribution of heat to prevent curling and cracking induced by
temperature gradients within concrete.
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3. Enclosures.

Enclosures shall be made of wood, canvas tarpaulins, polyethylene film, or prefabricated rigid plastic.
Enclosures shall be airtight, block wind, prevent admittance of cold air, conserve heat, and withstand
wind and snow loads. Enclosures shall provide adequate headroom for craftsmen and sufficient space
between the concrete and the enclosure to permit free circulation of warm air. Supplementary heat shall
be supplied to enclosures by hydronic heaters, live steam, hot forced air, or indirect fired combustion
heaters. Icing along the perimeter of the enclosure shall be prevented when live steam is utilized. Heaters
and ducts shall be positioned to prevent the hot, dry air from overheating or drying the concrete surface.
Insulating materials meeting 701.30.G.1 shall be applied as a vapor barrier to the concrete surface
immediate after final set is attained.

H. Hot Weather Concreting Materials.

Hot weather concreting shall be defined as the procedures, operations, materials, and equipment required
for the mixing, delivery, placement, finishing, bleed water evaporation, curing, and protection of concrete
during hot weather conditions, while exposed to air temperatures exceeding, or expected to exceed 80°F;
concrete temperatures approaching, or expected to approach 90°F; evaporation rates of surface water
approaching, or expected to approach the bleeding rate of the concrete; high solar radiation; low relative
humidity; and high wind speed.

The protection period shall be defined as the minimum duration required to prevent concrete from the
negative effects of hot weather exposure, including the acceleration of rate of moisture loss and rate of
cement hydration, difficulties in curing, increased concrete temperature, increased water demand,
accelerated slump loss, increased rate of setting, increased tendency for plastic shrinkage and thermal
cracking, increased potential for cold joints, and difficulties in controlling entrained air content. The
protection period shall remain in place while hot weather conditions exist. Controlled and gradual
termination of the protection period shall be conducted when conditions permit. The allowable rate of
temperature decrease shall not exceed 5°F per hour and meet the allowable rate of temperature decrease
specified in 701.30.G: Cold Weather Concreting Materials.

The procedures, operations, materials, and equipment selected for hot weather concreting shall adequately
maintain specified temperature ranges and evaporation rates by addressing all variables, including
ambient weather conditions, geometry of the structure, and mix design proportions. Initial materials
meeting 701.30.C: Initial Curing Materials shall be applied to the concrete surface while the concrete and
air temperatures, relative humidity of the air, and the wind speed have the capacity to evaporate free water
from the fresh concrete surface at a rate that is equal to or greater than bleeding rate of the concrete. The
evaporation rate of surface water shall be determined by the following equation:

E=(T&5—1* T25)(1 + 0.4V) x 10

where E = evaporation rate of water-covered surface (Ib/ft*hr), T. = concrete temperature of the
evaporating surface (°F), r = relative humidity of air surrounding the evaporating surface (%), Ta =
temperature of the air surrounding the evaporative surface (°F), and V = average wind speed 20 inches
above the evaporating surface. The air surrounding the evaporating surface shall be defined as the air
approximately 4 to 6 feet above the evaporating surface on the windward side and shielded from the sun’s
rays.
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Hot weather concreting procedures, operations, materials, and equipment shall be developed and
performed to prevent damage to concrete and promote long-term durability. The Contractor shall develop
and submit to the Department for review and approval, hot weather concreting procedures for the mixing,
delivery, placement, finishing, curing, and protection of concrete during hot weather, including:

e Procedures for preparing the subgrade prior to placement

e Methods and requirements for hot weather protection and temperature control of constituent
materials incorporated into the mix design

e Chemical admixtures incorporated into the mix design for hot weather protection and temperature
control

e Methods and requirements for hot weather protection and temperature control during mixing,
delivery, placement, finishing, curing, and protection period

e Initial curing methods to be used to reduce surface evaporation

e Curing methods to be used during and following the protection period

e Types of covering, insulation, cooling, or enclosures to be provided

e Evaporation rate and bleeding rate of concrete calculations

e Procedures for measuring and recording concrete temperatures

e Procedures for preventing drying during dry, windy conditions

All procedures, operations, materials, and equipment required for adequate protection and curing shall be
present and ready for use prior to concrete production.

CONSTRUCTION METHODS
701.40: Pre-Placement
A. Excavation.
Excavation of the area shall be in accordance with the applicable portions of Subsection 120: Excavation.
B. Subgrade and Subbase.

The subgrade for the sidewalks and driveways shall be shaped parallel to the proposed surface of the
sidewalks and driveways and thoroughly compacted. All depressions in the subgrade shall be filled with
suitable material and again compacted until the surface is smooth and hard. Prior to the placement of the
subbase, the Contractor shall inspect the prepared subgrade to ensure that it is in conformance with the
required grade and cross-section. Subgrade shall be fine graded to meet the applicable requirements of
Subsection 170: Grading.

After the subgrade has been prepared, a gravel subbase shall be placed upon it. After being compacted
thoroughly, the subbase shall be at least 8 inches thick and parallel to the proposed surface of the
sidewalk. Prior to the placement of the cement concrete, the Contractor shall inspect the prepared subbase
material to ensure that it is in conformance with the required grade and cross-section. Subbase material
that is not in accordance with the plans or specifications shall be reworked or replaced to meet the
applicable requirements of Subsection 170: Grading before the start of cement concrete placement. When
placing cement concrete, the compacted subbase shall not be frozen or have standing water.
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C. Forms.

Side forms and transverse forms shall be smooth, free from warp, of sufficient strength to resist springing
out of shape, of a depth to conform to the thickness of the proposed sidewalk or pedestrian curb ramp and
of a type satisfactory to the Engineer.

All mortar or dirt from previously used forms shall be completely removed prior to use. The forms shall
be well staked and thoroughly graded and set to the established lines with their upper edge conforming to
the grade of the finished sidewalk or pedestrian curb ramp which shall have sufficient pitch to the
roadside edge to provide for surface drainage.

All pedestrian curb ramp joints and transition sections which define grade changes shall be formed staked
and checked for dimension, grade and slope conformance prior to placing cement concrete.

All forms shall be oiled before placing concrete.
701.41: Placement

The concrete shall be placed in alternate slabs 30 ft long except as otherwise ordered. The slabs shall be
separated by transverse preformed expansion joint filler %2 in. thick.

Preformed expansion joint filler shall be placed adjacent to or around existing structures as directed.

Detectable warning panels conforming to the plans shall be securely incorporated into the work by means
acceptable to the Engineer.

On the foundation as specified above, the concrete shall be placed in such quantity that after being
thoroughly consolidated in place it shall be 4 in. deep. At driveways, the sidewalks shall be 6 in. deep.

In conveying the concrete from the place of mixing to the place of deposit, the operation shall be
conducted in such a manner that no mortar will be lost, and the concrete shall be so handled that the
concrete will be of uniform composition throughout, showing neither excess nor lack of mortar in any one
place.

The surface of all concrete sidewalks shall be uniformly scored into block units of areas not more than 36
ft>. The depth of the scoring shall be at least }4 in. deep and no more than % in. wide.

701.42: Initial Curing

In instances where the bleed water sheen has disappeared from the surface of the concrete or the concrete
surface exhibits loss of moisture and surface drying between placement and finishing operations, the
Contractor shall apply one of the following initial curing materials and procedures meeting 701.30.C:
Initial Curing Materials until finishing operations occur.

e  701.30.C.1: Liquid-Applied Evaporation Reducers

Initial curing materials shall not be worked into the surface in subsequent finishing operations.
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701.43: Finishing

The finishing of concrete surface shall be done by experienced and competent cement finishers. No
finishing operation shall be performed while free water is present. Finishing operations shall be delayed
until all bleed water and water sheen has left the surface and the concrete has started to stiffen. After
water sheen has disappeared, edging operations, where required, shall be completed. After edging and
joining operations, the surface shall be floated. Magnesium floats shall be used for all finishing
operations. If necessary tooled joints and edges shall be rerun before and after floating to maintain
uniformity. After floating, the surface shall be brushed by drawing a soft-bristled push broom with a long
handle over the surface of the concrete to produce a nonslip surface.

701.44: Intermediate Curing

In instances where finishing operations have been completed prior to the concrete achieving final set and
the concrete surface exhibits loss of moisture and surface drying, the Contractor shall apply one of the
following intermediate curing materials and procedures meeting 701.30.D: Intermediate Curing Materials
immediately to the concrete surface prior to the application of final curing materials, to prevent the loss of
moisture without damaging the concrete surface, until final set of the concrete has been achieved and final
curing materials have been applied to the concrete surface.

e 701.30.C.1: Liquid-Applied Evaporation Reducers
e 701.30.E.3.a: Liquid Membrane-Forming Compounds for Curing
e 701.30.E.3.b: Liquid Membrane-Forming Compounds for Curing and Sealing

701.45: Final Curing

The Contractor shall apply one of the following final curing materials and procedures meeting 701.30.E:
Final Curing Materials to the concrete surface immediately after application of initial and intermediate
curing materials, finishing operations, and final set of cement concrete, to prevent the loss of moisture and
surface drying.

e 701.30.E.1: Saturated Covers

e 701.30.E.2: Sheet Materials

e 701.30.E.3.a: Liquid Membrane-Forming Compounds for Curing

e 701.30.E.3.b: Liquid Membrane-Forming Compounds for Curing and Sealing

The Contractor shall apply final curing materials and procedures to the concrete surface throughout the
entire duration of the curing cycle and meet minimum sustained temperature, duration, and strength
requirements, as specified in in Table 701.45-1. Controlled and gradual termination of the curing cycle
shall begin after all specified conditions are met.

Table 701.45-1: Termination of Curing Cycle

Sustained Concrete Final Curing Cycle Compressive
Temperature Duration Strength!!!
50°F <°F <90°F > Seven (7) days >70% ¢

[l Compressive strength cylinders for termination of curing cycle shall be cast and field cured with the same
environmental conditions that the sidewalk is subjected to throughout the entire duration of the final curing cycle,
per 701.73: Acceptance Sampling and Testing.
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701.46: Protective Sealing

The Contractor shall apply sealing materials and procedures meeting 701.30.F: Protective Sealing
Compounds only if one or more of the following final curing materials and procedures were applied:

e 701.30.E.1: Saturated Covers
e 701.30.E.2: Sheet Materials
e 701.30.E.3.a: Liquid Membrane-Forming Compounds for Curing

Protective sealing compounds shall not be applied to concrete surfaces applied with a final curing
material and procedure meeting 701.30.E.3.b: Liquid Membrane-Forming Compounds for Curing and
Sealing.

701.47: Cold Weather Concreting

The Contractor shall conduct cold weather concreting procedures, operations, materials, and equipment
required for the mixing, delivery, placement, finishing, curing, and protection of concrete, while surfaces
are exposed to air temperatures falling below, or expected to fall below 40°F in accordance with
701.30.G: Cold Weather Concreting Materials. All procedures, operations, materials, and equipment
required for adequate protection and curing shall be present and ready for use prior to concrete
production.

701.48: Hot Weather Concreting

The Contractor shall conduct hot weather concreting procedures, operations, materials, and equipment
required for the mixing, delivery, placement, finishing, curing, and protection of concrete, while surfaces
are exposed to air temperatures exceeding, or expected to exceed 80°F; concrete temperatures
approaching, or expected to approach 90°F; evaporation rates of surface water approaching, or expected
to approach the bleeding rate of the concrete; high solar radiation; low relative humidity; and high wind
speed in accordance with 701.30.H: Hot Weather Concreting Materials. All procedures, operations,
materials, and equipment required for adequate protection and curing shall be present and ready for use
prior to concrete production

CONTRACTOR QUALITY CONTROL
701.60: General

The Contractor shall provide adequate Quality Control (QC) to ensure that all materials and workmanship
conform with the specification requirements. The Contractor shall perform QC activities as outlined
further below.

701.61: Contractor Quality Control Plan

The Contractor shall provide and maintain a Quality Control Plan (QC Plan). The QC Plan should
sufficiently document the QC processes of all Contractor parties (i.e. Prime Contractor, Subcontractors,
Producers) performing work required under this specification.
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701.62: Production Personnel
A. Foreman.

A foreman shall be present throughout the entire duration of the construction operation with at least one
of the following personnel certifications.

e NRMCA Concrete Exterior Finisher Certification
e ACI Concrete Flatwork Technician and Flatwork Finisher

The foreman is responsible for the oversight of the construction operation per the requirements specified
in Table 701.62-1.

Table 701.62-1: Minimum Foreman Activities

Operation | Foreman Activity

Oversight One (1) Review and compare batch ticket quantities and sources to approved mix design

Monitors conformance to AASHTO M 157 Standard Specification for Ready-Mixed
Concrete

Monitors conformance to Department specifications

Monitors Production Personnel activities

Verifies proper equipment is on hand prior to start of construction

Monitors equipment, environmental conditions, materials, and workmanship
Prohibits the use of prohibited equipment and practices

Acknowledges sampling, testing, and inspection results

B. Operators.

Concrete sidewalk shall be constructed by sufficiently staffed, trained, experienced, and qualified
equipment operators and craftsmen, who are presently involved in sidewalk construction, throughout the
entire duration of the construction operation, per the requirements specified in Table 701.62-2.
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Table 701.62-2: Minimum Operator Activities

Operation Operators!!! Activity
701.40: Two (2) Apply sufficient base compaction
Pre-Placement Moisten sub-base, free of standing water
Secure forms, straight and level
Mark expansion locations
Prohibited Practices: Placement on frozen sub-grade
701.41: Two (2) Direct concrete trucks
Placement Handle chute discharge and truck movement
(Concrete
Discharging) Assist in preparing concrete for testing
Direct trucks to washout area
Provide general help
Prohibited Practices: Adding constituent materials not in conformance with
AASHTO M 157 or without Department consent
701.41: Two (2) Localize placement to minimize moving material
Placement Level concrete in front of the screed
Operate come-alongs or flat headed shovel to move concrete in form
Consolidate concrete along form edge to avoid honeycombing
Operate screed over top of forms in sawing action for surface leveling
Operate magnesium bull float to push coarse aggregate below the surface and
fill in the low spots or depressions
Prohibited Practices: Toothed raking, dragging of internal vibrator, and internal
vibrator to move concrete; steel troweling or floating
701.42: Apply an initial curing material and procedure per 701.42

Initial Curing

701.43:
Finishing

One (1)
Two (2)

701.30.C.1: Liquid-Applied Evaporation Reducers

Permit bleed water to dissipate and concrete to set

Operate a hose drag or squeegee to remove water from the surface
Check surface for flatness, fill/cut as necessary

Finish surface with magnesium float

Apply pulled broom finish at proper time to acceptable texture
Clean broom when excessive mortar adheres

Remove excess water from broom before use

Finish edges and joints

Finish well formed, properly spaced joints to sufficient depth

Prohibited Practices: Steel troweling or floating; adding water to the surface;
excessive working of surface; pushing broom across surface

[l Recommended number of operators.
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Table 701.62-2: Minimum Operator Activities (Continued)

Operation Operators!!! Activity
701.44: If applicable, apply an intermediate curing material and procedure per 701.44
Int(z:rmgdiate One (1) 701.30.C.1: Liquid-Applied Evaporation Reducers
uring

One (1) 701.30.E.3.a: Liquid Membrane-Forming Compounds
One (1) 701.30.E.3.b: Liquid Membrane-Forming Compounds for Curing and Sealing
701.45: Apply a final curing material and procedure meeting 701.45
Final Curing Four (4) 701.30.E.1: Saturated Covers
Four (4) 701.30.E.2: Sheet Materials
One (1) 701.30.E.3.a: Liquid Membrane-Forming Compounds
One (1) 701.30.E.3.b: Liquid Membrane-Forming Compounds for Curing and Sealing

701.46: One (1) If applicable, apply a protective sealing material and procedure per 701.46
Protective
Sealing
701.47: Four (4) If applicable, apply cold weather concreting materials and procedures per
Cold Weather 701.47 and the Department approved Contractor cold weather concreting plan
Concreting
701.48: Four (4) If applicable, apply hot weather concreting materials and procedures per 701.48
Hot Weather and the Department approved Contractor hot weather concreting plan
Concreting

[l Recommended number of operators.
701.63: Quality Control Inspection

Quality Control inspection shall be performed and reported on inspection report forms by qualified
Quality Control Technicians, to confirm conformance to specifications and to visually inspect equipment,
environmental conditions, materials, and workmanship. Quality Control Technicians shall obtain at least
one of the following personnel certifications.

o NRMCA Concrete Exterior Finisher Certification
o ACI Concrete Flatwork Technician and Flatwork Finisher

Quality Control inspection report forms shall be completed by the Contractor and submitted to the
Department for review.

DEPARTMENT ACCEPTANCE
701.70: General

Acceptance shall be performed by the Department, including consultants under direct contract with the
Department independent of the Contractor, to evaluate the degree of compliance with contract
requirements, to monitor each Contractor entity’s Quality Control activities, to determine the
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corresponding value for a given product, and to determine the acceptability of all material produced and
placed.

701.71: Acceptance of Contractor Quality Control Plan

The Department will review the Contractor Quality Control Plan. Department approval shall be subject to
conformance with the requirements specified herein.

701.72: Acceptance Inspection

Acceptance inspection will be performed and reported by qualified Department (or designee) Acceptance
Technicians, to confirm conformance to specifications and to visually inspect equipment, environmental
conditions, materials, and workmanship.

701.73: Acceptance Sampling and Testing

Acceptance sampling and testing will be performed and reported by qualified Department (or designee)
Acceptance Technicians, to provide quality characteristic data used for Department Acceptance
determination, per the requirements specified herein.
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Table 701.73-1: Minimum Acceptance Sampling and Testing Requirements

Property Method Quality Sublot | Minimum Point of Criteria
Characteristic Size Test Sampling
Frequency
Uniformity T119 Slump Allowable 100 cy | 1 per Sublot Point of Target+ 1.5
Tolerance (in.)! Discharge
Workability T119 Segregation 100 cy | 1 per Sublot Point of Pass
Resistance!?! Discharge
Thermal T 309 Concrete Temperature | 100 cy | 1 per Sublot Point of 50-90
(°F) Discharge
Strength T22 Compressive Strength | 100 cy | 1 per Sublot Point of >70% £
at 7 Days for Curing Discharge
Termination (psi)P!
Compressive Strength | 100 cy | 1 per Sublot Point of >100% f°¢
at 28 Days (psi)! Discharge
Compressive Strength | 100 cy | 1 per Sublot Point of >100% f°¢
at 56 Days (psi)BI#] Discharge
Durability T 121 Freezing and Thawing | 100 cy | 1 per Sublot Point of 55-8.5
T 152 Resistance: Air Discharge
0,
T 196 Content (%)
T 303 or | Alkali Silica Reaction - 1 per - <0.08
C1567 Resistance: Expansion Annual Mix
at 14 Days (%) Design
Submission
Cycle

[ Test result and the Producer’s mix design target shall be within the specified allowable tolerances. Slump shall
be reported on the Producer’s mix design batch ticket for each delivery.

(2] Testing for segregation resistance shall be performed while the concrete is being discharged and during AASHTO
T 119 Standard Method of Test for Slump of Hydraulic Cement Concrete. Visual signs of segregation include
coarse particles advancing in front of or behind the fine particles and mortar and a tendency for coarse aggregate to
separate from the mortar, particularly when the mixture is being consolidated.

B3] Three (3) 4 x 8 in. compressive strength cylinders shall be cast and tested for each age per sublot.

4] Testing only required if compressive strength results at 28 days do not conform with specifications.
COMPENSATION
701.80: Method of Measurement
Cement Concrete Sidewalks, Pedestrian Curb Ramps, and Driveways will be measured in square yards.

Excavation will be measured by the cubic yard as specified in 120.80: Method of Measurement.
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Gravel Borrow will be measured by the cubic yard as specified in 150.80: Method of Measurement.

Fine grading and compacting will be measured by the square yard as specified in 170.88: Method of
Measurement.

701.81: Basis of Payment

Cement Concrete Sidewalk, Cement Concrete Pedestrian Curb Ramp, and Cement Concrete Driveway
will be paid for at the contract unit price per square yard complete in place, including detectable warning
panels and all incidental materials, labor, and equipment necessary to complete the work to the
satisfaction of the Engineer.

Gravel will be paid for at the contract unit price per cubic yard under Item 151: Gravel Borrow.

Fine grading and compacting will be paid for at the contract unit price per square yard under Item 170:
Fine Grading and Compacting — Subgrade Areas.

Excavation will be paid for at the contract unit price per cubic yard under the excavation items.

701.82: Payment Items

701. Cement Concrete SIdeWalK........c..oeovieiiieiiieeiie et Square Yard
701.1 Cement Concrete Sidewalk DIiveWays ......ccccccvevveveeriienienieniesee e Square Yard
701.2 Cement Concrete Pedestrian Curb Ramp ........ccooceevvevienieniinieiieeiee, Square Yard
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GUIDE TO THE INTERIM SUBSECTION 701 CEMENT CONCRETE SIDEWALK

SPECIFICATION
MATERIALS ACTIVITIES
Section Activity
701.30.A Combined Aggregate System
The mix design’s combined aggregate system should meet Table
701.30.A.1 | 701.30-1: Tarantula Curve Particle Size Distribution. Recommendation
The mix design’s combined aggregate system should meet Table
701.30.A.2 | 701.30-2 / Figure 701.30-1: Shilstone Workability-Coarseness. Recommendation
The mix design’s combined aggregate system should be analyzed
701.30.A.3 | using the Fineness Modulus. Recommendation
The mix design’s combined aggregate system should be analyzed
701.30.A.4 | using the Coarse Aggregate Content. Recommendation
701.30.B Paste System
The mix design’s Water-Cementitious Ratio should be < 0.40 (Table
701.30.B.1 | 701.30-3: Freezing, Thawing, and De-icing Resistance). Recommendation
The mix design’s Water-Cementitious Ratio shall be < 0.45 (Table
701.30.B.1 | 701.30-3: Freezing, Thawing, and De-icing Resistance). Required
The mix design’s Air Content should approach the recommended
Air Content Targets identified in Table 701.30-4: Freezing,
701.30.B.2 | Thawing, and De-icing Resistance. Recommendation
The mix design’s Cement and Supplementary Cementitious
Materials (SCM) Content shall meet Table 701.30-5: Alkali Silica
Reaction and Freezing, Thawing, and De-icing Resistance
701.30.B.3 | requirements. Requirement
Test results meeting Table 701.30-6: Alternative Performance
Evaluation to Alkali Silica Reaction Resistance requirements may
be used in lieu of the mix design requirements identified in Table
701.30-5: Alkali Silica Reaction and Freezing, Thawing, and De-
701.30.B.3 | icing Resistance requirements. Optional
The mix design should incorporate Chemical Admixtures identified
in Table 701.30-7: Chemical Admixtures to enhance the properties
701.30.B.4 | of the concrete. Recommendation
The mix design’s Paste Content should approach the recommended
701.30.B.5 | targets identified in Table 701.30-8: Paste Content. Recommendation
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701.73 | Acceptance Sampling and Testing
The Slump shall meet Table 701.71-1: Minimum Acceptance
Sampling and Testing Requirements (* 1.5 from Slump Target
T119 identified by the Concrete Producer on the Batch Ticket). Requirement
The Segregation Resistance shall meet Table 701.71-1: Minimum
T119 Acceptance Sampling and Testing Requirements. Requirement
The Concrete Temperature shall meet Table 701.71-1: Minimum
T 309 Acceptance Sampling and Testing Requirements. Requirement
The Compressive Strength (7, 28, and 56 days) shall meet Table
701.71-1: Minimum Acceptance Sampling and Testing
T 22 Requirements. Requirement
T121
T 152 The Air Content shall meet Table 701.71-1: Minimum Acceptance
T 196 Sampling and Testing Requirements (5.5 - 8.5%). Requirement
The resistance to Alkali Silica Reaction shall meet Table 701.71-1:
T303 or | Minimum Acceptance Sampling and Testing Requirements (One
C1567 per year for mix design verification). Requirement
CONTRACTOR ACTIVITIES
Section Activity
701.40 Pre-Placement
The Contractor should have a minimum of two (2) Operators. Recommendation
The Contractor shall apply sufficient base compaction. Requirement
The Contractor shall moisten sub-base, free of standing water. Requirement
The Contractor shall secure forms, straight and level. Requirement
The Contractor shall mark expansion locations. Requirement
The Contractor shall be prohibited from performing the following
practices: Placement on frozen sub-grade. Requirement
701.41 Placement (Concrete Discharging)
The Contractor should have a minimum of two (2) Operators. Recommendation
The Contractor shall direct concrete trucks. Requirement
The Contractor shall handle chute discharge and truck movement. Requirement
The Contractor shall assist in preparing concrete for testing. Requirement
The Contractor shall direct trucks to washout area. Requirement
The Contractor shall provide general help. Requirement
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The Contractor / Concrete Producer shall be prohibited from Requirement
performing the following practices: Adding constituent materials
not in conformance with AASHTO M 157 or without Department
consent.

701.41 Placement

The Contractor should have a minimum of two (2) Operators. Recommendation
The Contractor shall localize placement to minimize moving Requirement
material.

The Contractor shall level concrete in front of the screed. Requirement

The Contractor shall operate come-alongs or flat headed shovel to Requirement

move concrete in form.

The Contractor shall consolidate concrete along form edge to avoid Requirement
honeycombing.

The Contractor shall operate screed over top of forms in sawing Requirement
action for surface leveling.

The Contractor shall operate magnesium bull float to push coarse Requirement
aggregate below the surface and fill in the low spots or depressions.

The Contractor shall be prohibited from performing the following Requirement
practices: Toothed raking, dragging of internal vibrator, and internal
vibrator to move concrete; steel troweling or floating.

701.42 | Initial Curing (When Applicable)

The Contractor should have a minimum of one (1) Operator. Recommendation

The Contractor shall apply 701.30.C.1: Liquid-Applied Evaporation Required when

Reducers when applicable. applicable
701.43 Finishing
The Contractor should have a minimum of two (2) Operators. Recommendation

The Contractor shall permit bleed water to dissipate and concrete to | Requirement
set.

The Contractor shall operate a hose drag or squeegee to remove Requirement
water from the surface.

The Contractor shall check surface for flatness, fill/cut as necessary. | Requirement

The Contractor shall finish surface with magnesium float. Requirement

The Contractor shall apply pulled broom finish at proper time to Requirement
acceptable texture.

The Contractor shall clean broom when excessive mortar adheres. Requirement

The Contractor shall remove excess water from broom before use. Requirement
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701.44

701.45

701.46

701.47

The Contractor shall finish edges and joints.

The Contractor shall finish well formed, properly spaced joints to
sufficient depth.

The Contractor shall be prohibited from performing the following
practices: Steel troweling or floating; adding water to the surface;
excessive working of surface; pushing broom across surface.

Requirement

Requirement

Requirement

Intermediate Curing (When Applicable, Apply One of the

Methods)

The Contractor should have a minimum of one (1) Operator.

The Contractor shall apply 701.30.C.1: Liquid-Applied Evaporation
Reducers when applicable and if selected.

The Contractor shall apply 701.30.E.3.a: Liquid Membrane-Forming
Compounds when applicable and if selected.

The Contractor shall apply 701.30.E.3.b: Liquid Membrane-Forming
Compounds for Curing and Sealing when applicable and if selected.

Final Curing (Apply One of the Methods)

The Contractor should meet the minimum number of operators
identified in Table 701.62-2: Minimum Operator Activities.

The Contractor shall apply 701.30.E.1: Saturated Covers if selected.
The Contractor shall apply 701.30.E.2: Sheet Materials if selected.

The Contractor shall apply 701.30.E.3.a: Liquid Membrane-Forming
Compounds if selected.

The Contractor shall apply 701.30.E.3.b: Liquid Membrane-Forming
Compounds for Curing and Sealing if selected.

Protective Sealing (If Required)
The Contractor should have a minimum of one (1) Operator.

The Contractor shall apply 701.30.F: Protective Sealing Compounds
at least 28 days after placement. Application of 701.30.F: Protective
Sealing Compounds is NOT REQUIRED IF 701.30.E.3.b: Liquid
Membrane-Forming Compounds for Curing and Sealing was
applied.

Cold Weather Concreting (When Applicable)
The Contractor should have a minimum of four (4) Operators.

The Contractor shall submit a Cold Weather Concreting Plan meeting
701.47.

Recommendation

Required when
applicable

Required when
applicable

Required when
applicable

Recommendation
Requirement
Requirement

Requirement

Requirement

Recommendation

Required if
701.30.E.3.b
Curing and
Sealing
Compound was
Not Applied

Recommendation

Required when
applicable
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The Contractor shall apply cold weather concreting materials and

Required when

procedures meeting 701.47 and the Department approved applicable
Contractor cold weather concreting plan.

701.48 Hot Weather Concreting (When Applicable)
The Contractor should have a minimum of four (4) Operators. Recommendation
The Contractor shall submit a Hot Weather Concreting Plan meeting | Required when
701.48. applicable
The Contractor shall apply hot weather concreting materials and Required when
procedures meeting 701.47 and the Department approved applicable
Contractor hot weather concreting plan.

701.61 Contractor Quality Control Plan
The Contractor shall prepare and submit a Quality Control Plan (QC | Requirement
Plan) to the Department for review.

701.62 Production Personnel

701.62.A | Foreman
The Contractor shall have a minimum of One (1) Foreman. Requirement
A Foreman shall be present throughout the entire duration of the Requirement
construction operation with at least one of the following personnel
certifications.

e NRMCA Concrete Exterior Finisher Certification
e ACI Concrete Flatwork Technician and Flatwork Finisher

The Contractor’s Foreman shall review and compare batch ticket Requirement
quantities and sources to approved mix design.
The Contractor’s Foreman shall monitor conformance to AASHTOM | Requirement
157 Standard Specification for Ready-Mixed Concrete.
The Contractor’s Foreman shall monitor conformance to Department | Requirement
specifications.
The Contractor’s Foreman shall monitor Production Personnel Requirement
activities.
The Contractor’s Foreman shall verify that proper equipment is on Requirement
hand prior to start of construction.
The Contractor’s Foreman shall monitors equipment, environmental | Requirement
conditions, materials, and workmanship.
The Contractor’s Foreman shall prohibit the use of prohibited Requirement
equipment and practices.
The Contractor’s Foreman shall acknowledge sampling, testing, and | Requirement

inspection results.
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701.62.B

Operators

701.63

Concrete sidewalk shall be constructed by sufficiently staffed, Requirement
trained, experienced, and qualified equipment operators and

craftsmen, who are presently involved in sidewalk construction,

throughout the entire duration of the construction operation, per the

requirements specified in Sections 701.40 to 701.48.

Quality Control Inspection

Quality Control inspection shall be performed and reported on Requirement
inspection report forms by qualified Quality Control Technicians, to

confirm conformance to specifications and to visually inspect

equipment, environmental conditions, materials, and workmanship.

Quality Control Technicians shall obtain at least one of the following

personnel certifications.

e NRMCA Concrete Exterior Finisher Certification
e ACI Concrete Flatwork Technician and Flatwork Finisher

Quality Control inspection report forms shall be completed by the
Contractor and submitted to the Department for review
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DOCUMENT 00715

/’) massDOT

Massachusetts Department of Transportation
Highway Division

SUPPLEMENTAL SPECIFICATIONS

(English Units)
SEPTEMBER 30, 2023

The 2023 Standard Specifications for Highways and Bridges are amended by the following modifications,
additions and deletions. This Supplemental Specifications prevail over those published in the Standard
Specifications.

The Specifications Committee has issued these Supplemental Specifications for inclusion into each
proposal until such time as they are updated or incorporated into the next Standard Specifications.

Contractors are cautioned that these Supplemental Specifications are dated and will change as they are updated.

DIVISION I
GENERAL REQUIREMENTS AND COVENANTS
SECTION 1: DEFINITION OF TERMS

Subsection 1.02: References, Abbreviations, Acronyms, Measurement Units and Symbols
Under B. Abbreviations and Acronyms delete the line containing NTPEP.

SECTION 2.00: PROPOSAL REQUIREMENTS AND CONDITIONS

Subsection 2.04: Preparation of Proposals
Replace the fourth paragraphs with the following:

At the designated time of the bid opening the Department will accept as the official bid, the set of proposal
forms generated from the electronic proposal which includes the bid item sheets, bid bond, addendum
acknowledgement, and affidavit of non-collusion.

SECTION 4: SCOPE OF WORK

Subsection 4.03: Extra Work
Replace the third and fourth paragraphs with the following:

Payment for extra work will be as provided in Subsection 9.03: Payment for Extra Work.

The determination of the Engineer shall be final upon all questions concerning the amount and value of Extra
Work (except as provided in Subsection 7.16: Claims of Contractor for Compensation.

If the Contractor disputes the scope, cost or time associated with the executed Extra Work Order or the
determination by the Engineer for requested extra work, then the Contractor must deliver to the Department
written notice of a claim in accordance with Subsection 7.16: Claims of Contractor for Compensation.
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Subsection 4.04: Changed Conditions
Add new paragraph (b) and re-letter existing paragraphs (b) through (e) to (c) through (f):

(b) Inthe event the Engineer’s report finds no material or substantial change in conditions, the Contractor may
file a Notice of Claim in accordance with Subsection 7.16: Claims of Contractor for Compensation.

SECTION 5: CONTROL OF WORK

Subsection 5.02: Plans and Detail Drawings
Replace the 7t paragraph from the top with the following:

The title block of shop drawings shall include, at a minimum, the following information: fabricator’s name and
address; city(ies) or town(s) where the projectislocated; location(s) where the material is to be used; MassDOT
contract number; Federal aid project number, when applicable; MassDOT Project Number; name of the
contractor, the subcontractor; date of drawing and date of all revisions. The title block for shop drawings of
bridge projects shall also include: the bridge number and BIN; facility on the bridge; the feature under the
bridge.

Subsection 5.09: Inspection of Work
Replace the first paragraph of this subsection the following:

All materials and each part or detail of the work shall be subject to inspection by the Engineer. The Engineer
shall be allowed access to all parts of the work and shall be furnished with such information and assistance by
the Contractor as is required to make a complete and detailed inspection; such assistance may include
furnishing labor, boats, tools, equipment, and personal protective equipment at no expense to the Department.

SECTION 6: CONTROL OF MATERIALS

Subsection 6.01: Source of Supply and Quality
Replace this subsection with the following:

The Engineer may approve material at the source of supply before delivery to the project.

The Department reserves the right to require approval of the source of supply for any material to be
incorporated into the work prior to delivery or manufacture.

The Engineer reserves the right to prohibit the use of materials, products, or components which, in their
opinion, may be supplied in a manner not reasonably consistent with contract requirements.

The determination of the Engineer shall be final upon all questions which pertain to supplier approval.

Fabricators of structural steel, miscellaneous steel and aluminum products, and producers of precast concrete
and prestressed concrete must be on the Department's approved fabricators list on the date the bids are
opened. Only approved fabricators will be allowed to perform work for the Department.

The Contractor shall furnish all materials required for the work specified in the Contract. Said materials shall
meet the requirements of the specifications for the kind of work involving their use. For any materials named
or described in these specifications, an approved equivalent to that named or described in the said
specifications, may be furnished.

Chapter 7, Section 22, Clause 17, of the General Laws, as amended, shall apply to the purchase by the Contractor
of supplies and materials to be used in the execution of this Contract.

The rules referred to require a preference in the purchase of supplies and materials, other considerations being
equal, in favor first, of supplies and materials manufactured and sold within the Commonwealth, and second,
of supplies and materials manufactured and sold within the United States.

All iron and steel products, manufactured products, and construction materials shall comply with all Federal
Buy America and Federal Build America Buy America (BABA) requirements, where applicable.
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In Contracts requiring structural steel, precast, or prestress concrete, the Contractor shall furnish approved
shop drawings, and fabrication procedures to the Department’s inspector at the supply source or fabrication
site.

Materials for permanent construction shall be new, shall conform to the requirements of these specifications,
and shall be approved by the Engineer.

Materials for temporary structures or supports adjacent to traveled ways, the failure of which would
compromise the safety of the public or the traveled ways, need not be new but the Contractor shall be required
to submit certification by a Structural Professional Engineer that the material meets the requirements for the
intended use and shall be approved by the Engineer. Any fabrication shall conform to the requirements of these
specifications. These requirements shall not apply to gantry systems and supports as well as other mechanized
systems.

If testing finds that an approved supplier does not furnish a uniform product, or if the product from such source
proves unacceptable at any time, the Contractor shall, at their own expense, take any and all steps necessary to
furnish approved materials.

The Contractor shall submit to the Department for approval a notarized Certificate of Compliance (COC) from
the Manufacturer or Supplier for each kind of manufactured or fabricated material furnished.

The COC shall certify compliance with the specifications and shall contain the following information:

Contract Number, City or Town, Name of Road and Federal Aid Number;

Name of the Contractor to which the material is supplied;

Kind of material supplied;

Quantity of material represented by the certificate;

Means of definitively identifying the consignment, such as invoice number, lot number, bill of lading

number, label, marking, etc.;

Date and method of shipment;

7. Statement indicating that the material has been tested and found in conformity with the pertinent
parts of the Contract;

8. Statement indicating that the material meets the requirements of Buy America and BABA, where
applicable;

9. Results of all required tests including the chemical analysis in the case of metal: or in lieu of furnishing
the results a statement that results of all required tests pertinent to the certificate and not submitted
shall be maintained available by the undersigned for a period of not less than three years from date of
final acceptance or not less than three years from date of final payment (whichever period is the
longest shall apply).

10. Signature of a person having legal authority to bind the supplier.

Ut e

o

These COCs shall be delivered to the contract site at the same time that the materials are delivered and before
such materials are incorporated into the work. The Contractor shall attach to the COC a document listing the
contract bid item number(s), sub item(s), or lump sum breakdown item number(s), as applicable, under which
the material will be compensated. Payment for the item in which the materials are incorporated may be
withheld until these COCs are received in a form that meets the contract requirements.

If the Contractor has new materials purchased for use on a previous Department Contract which have never
been used and which comply with the specifications, these materials may be furnished and used. The
Contractor shall submit their own sworn statement certifying that such materials were purchased for use on a
previous Contract (naming and identifying such Contract) and shall attach the original COC.

Any cost involved in furnishing the certificate shall be borne by the Contractor.
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Subsection 6.03: Delivery and Storage of Materials
Replace this subsection with the following:

Materials and equipment shall be progressively delivered to or removed from the site so that there will be
neither delay in the progress of the work nor an accumulation of materials that are not to be used or removed
within a reasonable time. All materials shall be stored in pre-approved locations per the conditions of the
property owner.

Delivered materials and materials originating from the site shall be stored to assure the preservation of their
quality and fitness for the work. Stored materials, even though approved before storage, may again be inspected
prior to their use in the work. Stored materials shall be located to facilitate their prompt inspection.

Approved portions of the State Highway Layout (SHLO) may be used for storage of project materials and for
the placing of the Contractor's plant and equipment upon obtaining a state highway access permit. All storage
sites shall be restored to their original condition by the Contractor. No additional compensation shall be given
for the design, construction, preparation, or restoration of the storage site(s) or obtaining the access permit
which may include but is not limited to a Traffic Management Plan (TMP), utilities, and lighting.

The application for a permit shall contain a locus map identifying the proposed location, a description of the
specific activities and uses of the staging area, a TMP in accordance with Subsection 7.10 depicting minimum
setbacks from the roadway and any existing structures for stored materials and equipment and how equipment
will safely access and exit the staging area.

Any additional space required must be provided by the Contractor at their expense. Municipal, private, or other
state-owned property shall not be used for storage purposes without written permission of the owner or lessee,
and copies of such written permission shall be furnished to the Engineer.

SECTION 7: LEGAL RELATIONS AND RESPONSIBILITY TO (THE) PUBLIC

Subsection 7.09: Public Safety and Convenience
Delete the word Prime.

Subsection 7.10: Barricades and Warning Signs
Replace the entire subsection with the following:

Subsection 7.10: Traffic Management Plan
The Contractor shall submit a Traffic Management Plan to the Department This Plan shall include:

e Contact information for the person(s) responsible for the implementation, oversight, and quality
control of the Traffic Management Plan.

e Temporary Traffic Control Plans for all phases of construction.

e Detour Plans (if applicable).

e Public Involvement and Communication Plan (if required by Special Provision).

No work impacting traffic shall commence until the Traffic Management Plan has been approved by the
Department.

Temporary Traffic Control Plans (TTCP)

The TTCP shall consist of plans depicting the location of all temporary traffic control devices, including but not
limited to: channelization devices, barricades, signs, pavement markings, lighting, traffic signals, flashing lights,
temporary barrier, temporary attenuators, truck or trailer mounted attenuators, flashing arrow boards,
portable changeable message signs, work zone ITS equipment, temporary portable rumble strips, Roadway
Flaggers, and Traffic Officers. Specialized short-term conditions such as rolling roadblocks or road/ramp
closures lasting for less than 24 hours will also require individual TTCPs.

The TTCP shall also include, as needed, a description or plan of Contractor access and egress to and from the
work zones, staging areas and material stockpile and equipment laydown areas. See Subsection 6.03 for
material stockpile requirements.
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For each phase of construction, the Contractor may choose to use:

e the TTCPs included in the Contract Documents (if provided),
MassDOT Construction Standards,

a separate TTCP design from the Contractor,

or a combination thereof.

The Contractor shall identify the TTCPs they will use in their project TMP Submission, including the use of the
Contract specified TTCPs or Construction Standards. All Contractor proposed TTCPs must be approved by
MassDOT prior to implementation.

Any TTCP design that varies from the Contract Documents or the Construction Standards shall be stamped and
signed by a Professional Engineer registered in Massachusetts.

Detour Plans

Detour Plans shall be required if access for motor vehicles, heavy vehicles, bicyclists, or pedestrians is
temporarily restricted and an alternate route is necessary. Detour plans shall show locations of barricades,
signs, portable changeable message signs, and other temporary traffic control devices that are needed to
provide directional information to the affected road user(s).

All pedestrian detours shall be on ADA and AAB compliant routes. Any pedestrian detour plans shall be
stamped and signed by a Professional Engineer registered in Massachusetts.

Public Involvement and Communication Plans

Public Involvement and Communication Plans shall be required as noted in the contract Special Provisions.
These plans shall include outreach measures and notification to the public to increase awareness of pending
traffic impacts.

Additional Contractor Duties

The Contractor shall maintain all temporary traffic control devices erected or installed as a part of the approved
Traffic Management Plan. The Contractor shall furnish staff that will oversee all components of the approved
Traffic Management Plan.

All costs associated with the development, submission and implementation of the Traffic Management Plan
shall be incidental to the Contract.

Subsection 7.16: Claims of the Contractor for Compensation
Replace this subsection with the following:

No person or corporation, other than the signer of the Contract as Contractor, now has any interest hereunder,
and no claim shall be made or be valid; and neither the Department nor any member, agent or employee thereof,
shall be liable for, or be held to pay, any money except as provided in Subsections 4.02: Alterations, 4.03: Extra
Work, 4.04: Changed Conditions, 4.06: Increased or Decreased Contract Quantities and 9.02: Scope of Payments
of these Specifications and Clause 3 of the Contract.

All disputes between the Contractor and the Department shall be resolved as provided by this subsection.

At all times during the claims review process or any subsequent administrative or court proceeding, the
Contractor shall proceed with the Work diligently, without delay, in accordance with the Contract, and as
directed by the Department. In addition, all parties shall continue to comply with all provisions of the Contract
documents.

A. Contractor Claims Submission to the Department (Step 1)
Notice of Claim

All claims of the Contractor for compensation other than as provided for in the Contract on account of any act
of omission or commission by the Department or its agents must be made in writing to the Engineer within
seven (7) days after the beginning of any work or the sustaining of any damage on account of such act.
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The Contractors written notice to the Engineer shall contain the following:
1) adescription of the nature of the work performed or damage sustained
2) the time and date the event was first identified
3) the location of the impacted work
4) the Contractual basis for the Contractor’s claim
Itemized Statement of Claim

The Contractor shall within thirty (30) days after the beginning of any work or the sustaining of any damage
on account of such act shall submit to the Engineer an itemized statement containing the following:

1) adetailed description of the Work claimed and sequence of events and location
2) abreakdown of actual costs and damages sustained including all supporting documentation
3) aTime Entitlement Analysis, if the Contractor is claiming for an extension of Contract time

If the work to be claimed is not completed within the initial thirty (30) days, the Contractor shall submit on a
monthly basis the actual costs to-date and an estimated cost to complete. Upon completion of the work a final
actual cost shall be submitted in thirty (30) days.

All costs shall be prepared and submitted in accordance with Subsection 9.03: Payment for Extra Work. Any
costs associated with the preparation, negotiation, litigation and/or settlement of the claim are not allowable.

Unless such notice and statement shall be made as required, any claim for compensation or additional time
shall be forfeited and invalidated, and the Contractor shall not be entitled to payments on account of any such
work or damage.

Such notice by the Contractor and the keeping of costs by the Engineer shall not in any way be construed as
providing the validity of the claim. The provisions of this paragraph shall not apply to changes in quantities as
provided under Subsection 4.06: Increased or Decreased Contract Quantities or to Extra Work ordered by the
Engineer in writing.

On the basis of information provided in writing by their own employees, servants, or agents the Contractor will
be required to certify, in writing, that the work for which the Contractor is claiming payment, other than as
provided for in the Contract, is work actually performed, and the costs as shown are the amounts legally due
for performing such work for which payment is claimed.

Upon receipt of a Notice of Claim and itemized statement of costs, the Department and Contractor shall attempt
to resolve the issue(s) presented through a review of the materials submitted, and an evaluation of the contract
documents. After a complete review, the Department will issue a written decision on the Contractor’s claim.

B. Construction Claims Committee Determination (Step 2)

Within fourteen (14) Days after the receipt date of the Department’s written decision denying a claim, the
Contractor may file a request with the Chief Engineer for a hearing before the Department’s Claims Committee.
The Contractor shall also provide any additional information, at the Department's request, that the
Department’s Claims Committee determines is necessary for its evaluation of the claim. The Contractor’s claim
information must be enhanced to include sufficient description and information to enable understanding by a
third party who has no knowledge of the dispute or familiarity with the Project and this documentation must
also include a description of the efforts undertaken to resolve the dispute.

The Contractor shall present the claim to the Claims Committee at a meeting to be scheduled after the filing of
the request. After the meeting, the Chief Engineer will provide to the Contractor a written determination on
each claim.
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C. Appeal to the Administrative Law Judge (Step 3)

The determination of the Engineer may be appealed to the Department’s Administrative Law Judge as
established in MGL Ch.6c, s.40, as amended.

The appeal shall set forth the contract number, city or town project is in, the name and address of the
Contractor, the amount of the claim (and breakdown of how the amount was computed), a clear, concise
statement of the specific determination being appealed, including the reasons for appealing the determination
and shall be signed by the Contractor. The Office of the Administrative Law Judge shall record the date and time
any such appeal is received, shall keep the appeal on record, and schedule the appeal for a hearing before the
Administrative Law Judge.

At any time after the determination by the Claims Committee, the Contractor at its sole discretion may appeal
the Claims Committee’s determination to the Superior Court Department of the Commonwealth of
Massachusetts in the County of Suffolk for further consideration. The Contractor agrees that either on appeal
of a decision from the Department’s Administrative Law Judge or on direct appeal, the exclusive jurisdiction
and venue for any legal action or proceeding, at Law or in equity, arising out of or relating to the Contract
Documents or the Project, shall be the Superior Court Department of the Commonwealth of Massachusetts in
the County of Suffolk. The Contractor waives all objections it might have to the jurisdiction or venue of such
court and hereby consents to such jurisdiction, regardless of the Contractor’s residence or domicile, for any
such action or proceeding. This subsection does not relieve the Contractor’s obligation to submit the Dispute
to Superior Court within the applicable statutes of limitations or repose and the Department does not hereby
waive its rights to assert defenses based upon such statutes.

Interest on judgments for Contractor claims filed with the Superior Court of Massachusetts shall be calculated
pursuant to the provisions of MGL c. 231, s.61 from the date of the breach or demand. If the date of the breach
or demand is not established, such interest shall be calculated from the date of the commencement of the action.

Throughout the course of any work that is the subject of any claim the Contractor shall keep complete records
of the extra costs and time incurred related to the claim. These records shall be retained for a period of not less
than seven (7) years from the date of resolution of the claim.

The acceptance by the Contractor of the final payment made under the provisions of Subsection 9.05: Final
Acceptance and Final Payment shall operate as and shall be a release to the Department and every member,
agent and employee thereof, from all claim and liability to the Contractor for anything done or furnished for, or
relating to, the work, or for any act or neglect of the Department or of any person relating to or affecting the
work, except the claim against the Department for the remainder, if any there be, of the amounts kept or
retained as provided in Subsection 7.15: Claims Against Contractors for Payment of Labor, Materials and Other
Purposes. For claims for extensions of time see Subsection 8.10: Determination and Extension of Contract Time
for Completion (Time Extensions).

SECTION 8: PROSCECUTION AND PROGRESS

Subsection 8.05: Claim for Delay or Suspension of the Work
Replace the second paragraph with the following:

Provided, however, that if the Engineer determines that the performance of all or any major portion of the work
is suspended, delayed, or interrupted for an unreasonable period of time by an act of the Department in the
administration of the Contract, or by the Department's failure to act as required by the Contract within the time
specified in the Contract ( or if no time is specified, within a reasonable time) and without the fault or negligence
of the Contractor, an adjustment shall be made by the Department for any increase in the actual cost of
performance of the Contract (excluding profit and overhead) necessarily caused by the period of such
suspension, delay or interruption. No adjustment shall be made if the performance by the Contractor would
have been prevented by other causes even if the work had not been so suspended, delayed, or interrupted by
the department. The Contractor has an obligation to mitigate costs associated with any delay or suspension.
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Replace the fifth paragraph with the following:

Any dispute concerning whether the delay or suspension is unreasonable or any other question of fact arising
under this paragraph shall be determined by the Engineer, and such determination and decision, in case any
question shall arise, shall be a condition precedent to the right of the Contractor to receive any money
hereunder. The determination by the Engineer shall be in accordance with Subsection 7.16 Claims of Contractor
for Compensation.

Subsection 8.10: Determination and Extension of Contract Time for Completion (Time Extensions)
Under D. Disputes, replace the second paragraph with the following:

The Contractor may dispute a determination by the Engineer by filing a claim notice within seven (7) calendar
days after the Contractor's request for additional time has been denied or if the Contractor does not accept the
number of days granted in a time extension. A determination on the Contractor’s claim shall be in accordance
with Subsection 7.16 Claims of Contractor for Compensation. The Contractor's claim notice shall include a revised
time entitlement analysis that sufficiently explains the basis of the time-related claim. Failure to submit the
required time entitlement analysis with the claim notice shall result in denial of the Contractor's claim.

DIVISION II
CONSTRUCTION DETAILS
SUBSECTION 430: CEMENT CONCRETE BASE COURSE

Subsection 430.40: General
Revise this subsection to read as follows:

Materials shall meet the requirements specified in the following Subsections of Division III,
Materials:

L0723 44155 Ll 000§ o) o1 /PP M4
Preformed JOINt FIllOr . e seeeseetseesseessesssessessssssssessssesssssssss st sssssssssssss st sssassssssssessnns M9.14.0
HOt APPlied CracCK SEAIET ..rreeeessersesssssssssssssssssssssssssssmsssssssssssssssssssssssssssssssssssssssssssssssssees M3.05.2

SUBSECTION 450: HOT MIX ASPHALT PAVEMENT

Subsection 450.61: Contractor Quality Control Plan
Replace the fourth sentence in the first paragraph with the following:

The QC Plan shall sufficiently document the QC processes of all Contractor parties (i.e. Contractor,
Subcontractors, Producers) performing work required under this specification.

SUBSECTION 460: HOT MIX ASPHALT PAVEMENT FOR LOCAL STREETS

Subsection 460.61: Contractor Quality Control Plan
Replace the fourth sentence in the first paragraph with the following:

The QC Plan shall sufficiently document the QC processes of all Contractor parties (i.e., Contractor,
Subcontractors, Producers) performing work required under this specification.

SUBSECTION 466: STRESS ABSORBING MEMBRANE & STRESS
ABSORBING MEMBRANE INTERLAYER

Subsection 466.61: Contractor Quality Control Plan

Replace the second sentence in the first paragraph with the following:

The QC Plan shall sufficiently document the QC processes of all Contractor parties (i.e. Contractor,
Subcontractors, Producers) performing work required under this specification.
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SUBSECTION 476: CEMENT CONCRETE PAVEMENT

Subsection 476.64: Placing Concrete
Delete the third paragraph from the bottom of this subsection.

Subsection 476.81: Basis of Payment
Delete the last paragraph of this subsection.

SUBSECTION 480: PAVEMENT CRACK SEALING

Subsection 480.61: Contractor Quality Control Plan
Replace the first paragraph with the following:

The Contractor shall provide and maintain a QC Plan which shall sufficiently document the QC processes of all
Contractor parties (i.e., Contractor, Subcontractors, Producers) performing work required under this specification.

SUBSECTION 629: CONCRETE BARRIER

SECTION 629: Concrete Barrier
Replace this subsection with the following:

DESCRIPTION
629.20: General

This item shall consist of furnishing and placing Portland cement concrete barrier on an accepted prepared
subgrade or sub-base in accordance with these specifications and in reasonably close conformity with the
lines, grades and dimensions shown on the plans.

MATERIALS
629.40: General
Materials shall meet the requirements specified in the following Subsections of Division III, Materials:

Cement and Cement Concrete Materials
Precast Concrete Highway UNits ... esssessesssesesssssans
Cement CoNCrete BIOCKS ...ttt sttt ettt
High Performance CONCIELE ... mereenereeseeseeseiseessessses e sess st ssssssssssssnns
Steel REINFOICEMENT ...ttt st sennans
Epoxy Coated Reinforcing Bars ... sssessesssesssssesssessesens
Preformed JOINt Filler ..ttt ettt e
Demountable Reflectorized Delineators

Plain dowel bars shall conform to ASTM A36 and shall be galvanized according to AASHTOM 111M/M 111.

CONSTRUCTION METHODS
629.60: General

Concrete barrier shall be either precast or cast-in-place and conform to M4: Cement and Cement Concrete
Materials.

The subgrade shall be properly shaped and compacted as specified in Subsection 170: Grading.
629.61: Precast Barrier

Precast barrier shall meet M4.02.14 Precast Concrete Highway Units.
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629.62: Cast-in-Place Barrier
A. Conventionally Formed Barrier.

Forms shall be accurately set to the required line and grade, secured by a method not detrimental to the
roadway pavement and maintained in a true position during concrete placement.

Form removal shall meet M4.02.14: Precast Concrete Highway Units.
B. Slipformed Barrier.

Concrete traffic barriers may be constructed by the use of slipform equipment provided that the finished
barrier is true to the specified line and grade within a tolerance of +% in. in 10 ft.

The barrier shall present a smooth, uniform appearance in its final position, and shall conform to the
horizontal and vertical lines shown on the plans or as directed by the Engineer. Any unsatisfactory section of
the barrier shall be removed and replaced at the Contractor's expense.

The concrete shall be vibrated and worked until adequately consolidated and free of honeycomb. The
concrete shall be of such consistency after slipforming that it will maintain the shape of the barrier without
support. Prior to the beginning of operations, the Contractor shall ensure that a continuous supply of concrete
is available to the slipform machine to minimize starting and stopping. The slump of concrete shall not exceed
1.51in.

The slipform machine shall be guided by vertical and horizontal sensors that ride along a wire line. A grade
line gauge or pointer shall be attached to the machine in such a manner that a continual comparison can be
made between the barrier being placed and the established grade line. The slipform machine shall not exceed
the speed recommended by the manufacturer. In lieu of sensor controls, the slipform machine may be
operated on rails or supports set at the required grade.

629.63: Concrete Median Barrier Cap

The work consists of constructing a 4-in.-thick cast-in-place cap between the single face median barriers as
shown on the plans.

The cap shall be cast in place on a gravel foundation with the length of each section being 30 ft. A %-in.
premolded joint filler will be placed between these 30-ft sections. A %-in. premolded joint filler will be placed
around bridge pier columns and along the joints between the barrier and the cap where required.

629.64: Placement of Barriers

Precast concrete barrier units shall be placed on a previously compacted gravel foundation utilizing 24-in. by
24-in. by 8-in. concrete leveling blocks conforming to the provisions of M4.05.1 set flush with the top of the
gravel to control setting of the unit to the proper grade.

The Contractor shall schedule their operation and sequence of installation of the barriers so that a minimum
amount of closure pieces will be required.

Expansion and construction joints shall be as shown on the Construction Standards.

Any units showing cracks or other damages due to curing, transportation, installation or other acts of the
Contractor shall be removed and replaced by the Contractor at no additional compensation.

629.65: Finishing, Curing, and Protective Sealing

Cast-in-place barrier shall be finished, cured, and sealed according to the applicable specifications of
M4.02.14: Precast Concrete Highway Units.
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629.66: Delineators

Delineators shall be installed in conformance with manufacturer's recommendations at beginnings and ends
of each continuous run of barrier with intermediate placement at intervals shown on the Plans.

Delineators shall be mounted at appropriate angles to provide maximum retroreflectivity.

COMPENSATION
629.80: Method of Measurement
Concrete barrier will be measured by the foot along the center line of top of barrier.
Cast-in-place median barrier cap concrete will be measured by the cubic yard in place.
629.81: Basis of Payment

Concrete Barrier will be paid for at the contract unit price per foot which includes full compensation for all
labor, equipment; materials including finishing, curing, protective sealing, delineators, reinforcing steel,
premolded filler, concrete leveling blocks and all incidental work necessary to complete the work as specified.

Cast-in-place Concrete Median Barrier Cap will be paid for at the contract unit bid price per cubic yard. This
unit price shall include full compensation for all labor, tools, equipment, materials, including reinforcing steel,
finishing, curing, protective sealing, premolded joint filler, and all incidental work necessary to complete the
work as specified.

Gravel borrow for the foundation of the barriers and between the sections will be paid for under Item 151;
Gravel Borrow.

629.82: Payment Items

629.1 Precast Concrete Barrier - Single Faced .......ssssesssesssssesens
629.2 Precast Concrete Median Barrier - Double Faced

629.3 Cast-in-Place Concrete Barrier - Single Faced......coeeeeneeenseeseesseesseessseessneens
629.4 Cast-in-Place Concrete Median Barrier - Double Faced

629.5 Cast-in-Place Median Barrier Cap.... o eresesssesssssssssssssssssssssssssssassssanes
629.11 32-in. Concrete Barrier, TL-3
629.12 36-in. Concrete Barrier, TL-4 .
629.13 42-in. Concrete Barrier with Highway Light, TL- 4

629.14 42-in. Concrete Barrier, TL-5......
629.15 54-in. Concrete Barrier, TL-5......
629.21 32- to 36-in. Concrete Barrier Transition
629.22 36- to 42-in. Concrete Barrier Transition
629.23 42- to 54-in. Concrete Barrier Transition

SUBSECTION 701: CEMENT CONCRETE SIDEWALKS, PEDESTRIAN CURB
RAMPS AND DRIVEWAYS

Subsection 701.61: Contractor Quality Control Plan

Replace the second sentence with the following:

The QC Plan shall sufficiently document the QC processes of all Contractor parties (i.e., Contractor,
Subcontractors, Producers) performing work required under this specification.
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SUBSECTION 702: HOT MIX ASPHALT SIDEWALKS AND DRIVEWAYS

Subsection 702.61: Contractor Quality Control Plan
Replace the second sentence with the following:

The QC Plan shall sufficiently document the QC processes of all Contractor parties (i.e. Contractor,
Subcontractors, Producers) performing work required under this specification.

SUBSECTION 717: METAL BIN-TYPE RETAINING WALL

Subsection 717: METAL BIN-TYPE RETAINING WALL
Delete this subsection.

SUBSECTION 820: HIGHWAY LIGHTING

Subsection 820.20: General
Replace the last paragraph of this subsection with the following:

It is not intended that every fitting, minor detail or feature be shown and described, as the Contractor or the
Subcontractor is assumed to be an expert in the particular area of responsibility and is capable of interpreting
the Plans, Specifications and Special Provisions so that the bid shall include all items required and that they
shall be provided and installed in a neat and workmanlike manner.

SUBSECTION 945: DRILLED SHAFTS

Subsection 945.61: Drilled Shafts and Load Tests
Delete the last sentence of paragraph B., 2., c.

Delete the last sentence in the fourth paragraph under B., 4.

SUBSECTION 965: MEMBRANE WATERPROOFING FOR NEW BRIDGE
DECKS

Subsection 965.61: Contractor Quality Control Plan

Change the word should to shall and delete the word Prime in the first paragraph.
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DIVISION III
MATERIALS SPECIFICATIONS
SECTION M1: SOILS AND BORROW MATERIALS

Subsection M1.06.0: Organic Soils Additives
Replace this subsection with the following:

M1.06.0: Compost

The Contractor shall submit for approval a written list of all vendors of manufactured compost that will be used
on the project, including locations of compost facilities and feedstock materials. All vendors shall submit
certified results of regular periodic testing per US Compost Council Seal of Testing Assurance (STA) Program.

In addition, the Contractor shall provide representative 1-gallon samples from each proposed source for testing
and analysis. The Contractor shall deliver samples to testing laboratories and shall have the testing report sent
directly to the Engineer. Compost tests shall be performed by STA-certified laboratory.

(https://www.compostingcouncil.org/page/CertifiedLabs)

Compost shall be a well-decomposed humus material derived from the aerobic decomposition of biodegradable
matter, free of viable weed seeds and other plant propagules (except airborne weed species), foreign debris
such as glass, plastic, etcetera and substances toxic to plants. Compost shall be suitable for use as a soil
amendment and shall support the growth of ornamental nursery stock and turf establishment. Compost shall
be in a shredded or granular form and free from hard lumps.

Food and agriculture residues are acceptable source materials. Biosolids and peat are not acceptable source
materials.

Composted material with an unpleasant odor, such as that of ammonia or fecal material shall be rejected by the
Engineer.

00715 -13



Massachusetts Department of Transportation Highway Division Highway Division
Proposal No. 608762-124916
Compost shall have the following properties:
Table M1.06-1: Compost Properties by Type of Compost
Type 1 Type 2 Type 3 Type 4
) Organic Compost Compost Filter |Sediment Barrier
Parameter Units Amendment| Blanketand Berm Media
to Loam Compost for
Modified Rock
pH pH units 6.0-8.5 6.0-8.5 6.0-8.5 5.0-8.5
Soluble Salt
Concentration (Electrical dS/m Max 10 Max 5 Max 5 Max 10
Conductivity)
Moisture Content %, wet weight 30-60 30-60 30-60 <60
Organic Matter Content | %, dry weight 30-65 25-65 25-65 25-100
Particle Size
% passing a selected ; i 0 . o . 2 inch, 99% to
mesh size, dry weight 3inch 100% passing | 100% passing 100% passing
basis
. 90% to 100% | 90% to 100%
1 inch - : . -
passing passing
. 65% to 100% 70% to 100% 3/8 inch, max
3/4 inch - . . .
passing passing of 50% passing
3/8inch 95% passing - - -
Particle Size 30% to 75%
% passing a selected passing (no more
. . than 60%
mesh size, dry weight . . 0% to 75% . )
basi 1/4 inch 95% passing . passing 1/4 inch -
asis passing L2
in high
rainfall /flow rate
situations)
Particle length | Max. 6inch | Max. 6 inch Max. 6 inch Max. 2 inch
Stability
Carbon Dioxide Evolution| mg CO2-C per g
Rate OM per day <4 <4 <4 <8
Maturit 0 inati
Y %, germination | g, 55 | 5g0 /80 N/A N/A
(plant bioassay) and vigor
: : o
Physical Contaminants . <05% 105025 film | <0.5(0.25 film | <0.5 (0.25) film
(Man-made inert %, dry weight | (0.25% film lastic) lastic) lastic)
materials) plastic) P P P
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SECTION M3: ASPHALTIC MATERIALS

Subsection M3.01.6: Asphalt Release Agents
Replace this subsection with the following:

Approved asphalt release agents shall be tested in accordance with AASHTO T 383 and be listed on the QCML.
The asphalt release agent shall not be detrimental to the HMA and shall not dissolve asphalt binder when
applied to the truck bed. Dilution by diesel or other petroleum products will not be permitted.

Subsection M3.06.4: Hot Mix Asphalt Mixture Design
Replace the first sentence in paragraph G. OGFC Design Requirements with the following:

Each OGFC asphalt mixture shall be designed in accordance with AASHTO R 113, as modified herein.
In Table 3.06.4-7, OGFC Mixture Requirements, Note 2, replace TP 108 with T 401.

Subsection M3.06.5: Verification of Laboratory Trial Mix Formula
In Table 3.06.5-2 OGFC LTMF Verification Limits, replace TP 108 with T 401.

SECTION M4 CEMENT AND CEMENT CONCRETE MATERIALS

Subsection M4.02.00: Cement Concrete
Replace this subsection with the following:

Producers shall report proposed mix design formulations onto the Department issued mix design sheet in its
entirety and submit to the Department for review. Mix design formulations shall meet the requirements
specified in the construction standard specifications, contract document special provisions, design plans, and
herein. Mix design formulations shall be approved by the Department prior to construction.

Mix design formulations shall be designed with precise proportions of constituent materials, yielding 27.0 ft3 (1
cubic yard) of cement concrete. All required mix design targets shall be reported on the Department issued
mix design sheet for each proposed mix design. Mill certifications and technical data sheets of the constituent
materials incorporated into the proposed mix design formulation shall accompany the mix design
formulation submission.

Cement concrete shall be classified and reported according to the mix design formulation’s 28-day
compressive strength (fc), nominal maximum aggregate size (NMAS), total cementitious content (Ib), air
content (%), water-cementitious (w/cm) ratio, paste content (%), paste content-void content (PC/VC) ratio,
slump (in.), unit weight (Ib/ft3), and mix type. Nominal maximum aggregate size (NMAS) shall be determined
from the combined aggregate system of the proposed mix design formulation, and is defined as the sieve size
immediately above the first sieve size that cumulatively retains more than 10% by mass.

Table M4.02.00-1: Classifications of Concrete Mixes

Class 28-Day Minimum Total Cementitious Content
Compressive Strength (Pounds per Cubic Yard of Concrete)

1% in. % in. % in.
2,500 psi 425 470 520
3,000 psi 470 520 565
3,500 psi 520 565 610
4,000 psi 565 610 660
5,000 psi 660 705 760
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Subsection M4.02.01: Cement
Delete the second paragraph.

Subsection M4.02.14: Precast Units
Replace this subsection with the following:

M4.02.14: Precast Concrete Highway Units
The following Precast Concrete Highway Units shall meet the requirements specified herein:

(a) Standard Temporary Barriers
(b) Standard Permanent Barriers
(c) Box Culverts (Spans < 10 ft)
(d) Catch Basins

(e) Drainage Pipes (Non-Dry Cast)
(H Manholes

(g) Retaining Wall Systems

(h) Traffic Light Pole Bases

(i) Luminaire Bases

A. Materials.

Materials shall meet the requirements specified in Section M4: Cement and Cement Concrete Materials, the
following Subsections of Division III, Materials, and specified herein:

Self-Consolidating Concrete for Precast Products
High Performance Cement CONCIEte ......omrsssssssssssssssssssssssans
Reinforcing Bars ......cooeneeneeenneeenn.
Epoxy Coated ReiNfOrCing BarsS.... o ereeeeeessessseessesssesssesssessssssssssssssssssssssessssssssssssssssssessans
Galvanized Reinforcing Bars ........eeeesnessssessssesssssessss
Primer and Damp-ProofiNg...... s sssssssssssss
Liquid Penetrant/Sealant

1. Cement Concrete Mix Design Formulation.

Fabricators shall report proposed mix design formulations onto the Department issued mix design sheet in its
entirety and submit to the Department for evaluation. Mix design formulations shall be designed with precise
proportions of constituent materials, yielding 27.0 ft3 (1 cubic yard) of cement concrete. All required mix
design targets shall be reported on the Department issued mix design sheet for each proposed mix design.

Cement concrete mix designs shall be classified and reported according to the specified compressive strength
of the concrete structure (f'c), nominal maximum aggregate size (NMAS), and mix type. The specified
compressive strength of the concrete structure (f'c) shall be identified from the construction standard
specifications, contract document special provisions, and design plans. Nominal maximum aggregate size
(NMAS) shall be determined from the combined aggregate system of the proposed mix design formulation,
and is defined as the sieve size immediately above the first sieve size that cumulatively retains more than
10% by mass.

Proposed mix design formulations will be evaluated for quality and conformance to the requirements
specified herein.

a. High Performance Cement Concrete for Precast Concrete Barrier.

Precast concrete barrier shall be fabricated with cement concrete meeting Section M4.06.1: High Performance
Cement Concrete.

b. Self-Consolidating Concrete.

Precast concrete highway units fabricated with self-consolidating concrete shall meet Section M4.02.17: Self-
Consolidating Concrete for Precast Products.
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2. Cement Concrete Mix Design Verification Testing.

Upon Department Acceptance of the mix design evaluation, Fabricators proposing new mix design
formulations shall select an AASHTO accredited independent laboratory to conduct mix design verification
testing. The sampling and testing conducted by the independent laboratory shall be witnessed by the
Department. Fabricators shall report the source, type, quantity, and design target for each constituent
material incorporated into the proposed mix design onto batch tickets meeting AASHTO M 157 Standard
Specification for Ready-Mixed Concrete. Fabricators shall provide Batch tickets to the Department for review.
Mix design verification test results shall be within the limits specified in Table M4.02.14-1. Proposed mix
design formulations for high performance concrete shall meet the additional requirements specified in
Section M4.06.1: High Performance Cement Concrete and self-consolidating concrete shall meet the
additional requirements specified in Section M4.02.17: Self-Consolidating Concrete for Precast Concrete
Products.
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Table M4.02.14-1: Mix Design Verification Testing Requirements

Property Method Quality Characteristic Limits
Min. Max.
Uniformity T 11901 Slump (in.) <4in. Target-1.0 | Target+1.0
4-8in. | Target-1.5 | Target+1.5
T1210 Unit Weight (1b/ft3) For Information
Workability T 11902 Segregation Resistance Pass
Thermal T 309 Concrete Temperature (°F) 50 90
Strength T 2201B141 | Compressive Strength (psi) 3 Days - -
7 Days - -
28 Days fe -
56 Days - -
Durability T 35813] Surface Chloride Ion Penetration 7 Days - -

Resistance (kQ-cm) 28 Days 15 -

T1210 Freezing, Thawing, and De-Icing Resistance: Air | Target-1.0 | Target +1.0
T 15201 Content (%)

T 19601

C 1567 Alkali Silica Reaction Resistance: 14 Days M4.02.00
Expansion of Accelerated Mortar
Bar (%)

[1] Prior to mix design verification testing, the Cement Concrete Producer shall identify and report the
proposed mix design targets onto the Department issued cement concrete mix design sheet. Any
adjustments made to the proposed mix design targets shall be based on the verification test results, and
are subject to Department approval and the requirements specified herein.

[2] Testing for segregation resistance shall be performed while the concrete is being discharged and
during AASHTO T 119 Standard Method of Test for Slump of Hydraulic Cement Concrete. Visual signs of
segregation include coarse particles advancing in front of or behind the fine particles and mortar and a
tendency for coarse aggregate to separate from the mortar, particularly when the mixture is being
consolidated.

[3] Three (3) 4 x 8 in. cylinders shall be cast for each set specified for maximum aggregate size less than 1-
1/2 inches. Two (2) 6 x 12 in. cylinders shall be cast for each set specified for maximum aggregate size
greater than 1 inch.

3. Reinforcement for Precast Concrete Barrier.

Reinforcement for precast concrete barrier shall meet Section M8.01.7: Epoxy Coated Reinforcing Bars or
Section M8.01.8: Galvanized Reinforcing Bars, and Grade 60 of the AASHTO M 31 Standard Specification for
Deformed and Plain Carbon and Low-Alloy Steel Bars for Concrete Reinforcement. The 1-in. plain dowel bars
shall conform to ASTM A36 and shall be galvanized according to AASHTOM 111M/M 111.
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B. Fabrication Methods.

Precast Concrete Highway Units shall be fabricated by a Department approved precast or prestressed
concrete Fabricator, under the controlled settings of the approved Fabricator’s facility, with a Department
approved mix design formulation, as specified herein. Fabricators and concrete mix design formulations shall
maintain valid listing on the MassDOT Qualified Construction Materials List (QCML). Precast Concrete Highway
Units shall be fabricated in conformance with:

(a) MassDOT Standard Details and Drawings

(b) Approved Shop Drawings

(c) Latest edition of the American Association of State Highway and Transportation Officials (AASHTO)
LRFD Bridge Construction Specifications

(d) Latest edition of the National Precast Concrete Association (NPCA) Quality Control Manual for
Precast Concrete Plants

(e) Latest edition of the Precast Concrete Institute (PCI) MNL-116 Manual for Quality Control for Plants
and Production of Structural Precast Concrete Products

(f) Requirements specified herein

Circular vertical precast reinforced concrete manholes and structures used in sewer, drainage, and water
works shall meet AASHTO M 199 Standard Specification for Precast Reinforced Concrete Manhole Sections.
Reinforced concrete draingage pipes intended to be used for the conveyance of sewage, industrial wastes, and
storm water shall meet AASHTO M 170 Standard Specification for Reinforced Concrete Culvert, Storm Drain,
and Sewer Pipe.

1. Standard Drawings and Details.

Prior to fabrication of precast concrete highway units, the Fabricator shall prepare shop drawings in
accordance with:

(a) MassDOT Construction Standard Details

(b) Traffic Standard Drawings for Traffic Signals and highway Lighting
(c) Signal Structure and Foundation Standard Drawings

(d) Standard Drawings for Signs and Supports

2. Shop Drawings.

Prior to fabrication of non-standard precast concrete highway units, the Fabricator shall prepare shop
drawings in accordance with the relevant provisions of Subsection 5.02 and shall, at a minimum, contain the
following, where applicable:

(a) Fabricator’s name and address on each sheet

(b) Category and Type of Product, Unit Identification Number

(c) Overall length, width, and height

(d) Location, size, and geometry of all steel reinforcement, including mechanical reinforcing bar splicers
to be used for connecting products together in the field (if called for on plans).

(e) Location and details of all inserts, anchors, vertical adjustment assemblies, and any other items
required to be cast into the product (whether detailed on the plans by the Engineer of Record or
provided for the Contractor's convenience).

(f) Locations and details of the lifting devices, including supporting calculations, type and amount of any
additional reinforcing required for lifting. The Fabricator shall design all lifting devices based on the
no cracking criteria in the latest edition of the PCI Design Handbook.

(g) The minimum concrete compressive strength required prior to handling the product.

(h) Specified concrete design compressive strength (fc), Nominal Maximum Aggregate Size (NMAS), and
Mix Type.

Proposed shop drawings shall be drawn to scale and submitted to the Engineer of Record for review and
approval. The shop drawings shall not include procedures for placement, finishing, and curing of concrete.
These details shall be included in the Fabricator’s Quality Control Plan as specified herein.
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3. Control, Handling, and Storage of Constituent Materials

Fabricators shall verify the conformance of the constituent materials to specifications from Quality Control
testing and Manufacturer certificates of compliance and meet the control, handling, and storage of constituent
materials requirements specified herein.

a. Hydraulic Cement and Supplementary Cementitious Materials.

Hydraulic cement and supplementary cementitious materials shall be sufficiently controlled, handled, and
stored through prevention of moisture absorption, cement caking, and contamination. Hydraulic cement and
supplementary cementitious materials shall be stored in weathertight, sufficiently ventilated structures to
prevent absorption of moisture. The interior of a cement silo shall be smooth, with a minimum bottom slope
of 50 degrees from the horizontal for a circular silo and 55 to 60 degrees for a rectangular silo. Silos shall be
equipped with non-clogging air-diffuser flow pads through which small quantities of dry, oil-free, low-
pressure air can be introduced intermittently at approximately 3 to 5 psi to loosen cement that has settled
tightly in the silos. Storage silos shall be drawn down once per month to prevent cement caking. Each bin
compartment from which cement is batched shall include a separate gate, screw conveyor, air slide, rotary
feeder, or other conveyance that allows both constant flow and precise cutoff to obtain accurate batching of
cement.

Sources of contamination include incorrect sources placed into storage structures and dust contaminants.
Storage structures shall be sufficiently labeled to avoid contamination. Contamination shall be sufficiently
monitored and controlled during loading and transferring.

b. Aggregate.

Aggregate shall be sufficiently controlled, handled, and stored through prevention of gradation variation due
to segregation and undersized particles, moisture content variation, contamination, degradation, and
fracture.

(1) Variation in Gradation.

Aggregate gradation shall be sufficiently monitored to maintain control of the mix design. Aggregate shall be
stockpiled in thin horizontal layers of uniform thickness to limit segregation. Storing aggregate in large
conical stockpiles causes segregation and shall be prohibited. Segregation is limited when the coarse
aggregate is further divided into several different sized sub-groupings with smaller ranges to be batched
separately. Segregation in the coarse aggregate is controlled when the maximum aggregate size to the
minimum aggregate size for a given aggregate size grouping is limited to a 4 to 1 ratio for maximum
aggregate size less than 1 in. and is limited to a 2 to 1 ratio for maximum aggregate size greater than or equal
to1in.

Undersized particles for a given coarse aggregate size grouping is defined as material passing the sieve size
with an opening 5/6 of the nominal minimum size of the coarse aggregate size grouping. Coarse aggregate
shall be rescreened as it is charged to the bins to remove undersized particles and undesirable fines if
handling and storage methods are unsatisfactory and variations in gradation exceed allowable tolerances.

Storage bins (hoppers) shall be circular or nearly square and their bottoms shall slope more than 50 degrees
from the horizontal on all sides to a center outlet. During bin loading, the aggregate shall be discharged
directly above and fall vertically into the center of the bin. Discharging aggregate against the side of the bin
or baffle wall causes segregation and shall be prohibited. Baffle plates or dividers can minimize segregation.
Bins shall be filled to limit variation in gradation caused by withdrawal of material, segregation, and breakage
of aggregate particles. Dry fine aggregate when dropped from buckets or conveyors shall be sufficiently
shielded from wind and other external forces to prevent loss of fines. Fine aggregate may require dampening
to prevent segregation of material.
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(2) Variation in Moisture Content.

Aggregate moisture content shall be sufficiently monitored to maintain control of the mix design. Coarse
aggregate shall be wetted to keep the aggregate in a constantly saturated condition, to compensate for
aggregate absorption, and to provide cooling. Aggregate shall be sufficiently dewatered and drained to form a
uniform moisture content and to prevent transfer of excessive free water to the bins. Fine aggregate, due to
its surface area, contributes the largest amount of free water added to the mix design. Moisture meters can
indicate variations in the moisture of aggregate and moisture compensators can be used for rapid batch
weight adjustments, to limit moisture variations in the aggregate. Aggregates washed to remove
contaminants shall be stockpiled well before use so that they can drain to a uniform moisture content.

(3) Contamination.

Sources of contamination include overlapping of different aggregate sizes from adjacent stockpiles, aggregate
leakage through or around bulkheads in storage bins, underlying soil, dislodged clay lumps and other
contaminants from transporting unit, leaves and vegetation, freezing aggregate, incorrect delivery from
aggregate manufacturer, and incorrect aggregate size placed into a bin or stockpile. Stockpiles shall be placed
on a hard base with sufficient drainage to prevent contamination from underlying material. Bulkheads,
dividers, and partitions with sufficient height and ample spacing between piles shall be utilized to avoid
cross-contamination and overlapping of different aggregate sources, types, and size groupings between
stockpiles. Storage areas shall be sufficiently labeled to avoid contamination. Clay lumps or clay balls shall be
removed from the aggregate by placing a scalping screen over the batch plant bin. Aggregate may require
washing to remove contaminants. During cold temperatures, bins shall be covered or underground to
prevent the freezing of aggregate. Frozen aggregate shall be prohibited from use. Aggregates may require
heating to maintain an acceptable aggregate temperature and prevent freezing. Trucks, loaders, dozers, and
other heavy transport equipment shall not be operated on the stockpiles due to the potential for aggregate
particle fracture and contamination of track dirt onto the piles. Additional measures, including storage area
coverings, shall be instituted in cases where storage areas are subject to other sources of contamination.

c. Mixing Water.
Mixing water shall be sufficiently controlled, handled, and stored through prevention of contamination.
d. Chemical Admixtures.

Chemical admixtures shall be sufficiently controlled, handled, and stored through prevention of
contamination. Sources of contamination include freezing, evaporation, sunlight, and incorrect chemical
admixture sources placed into chemical admixture tanks. Chemical admixtures shall be stored in heated
environments to prevent freezing. Frozen chemical admixtures shall be reblended. Long-term storage of
liquid admixtures in vented tanks shall be prohibited due to evaporation of the liquid negatively affecting the
performance of the mix design. Certain chemical admixtures are prone to sunlight and shall be sufficiently
protected in the storage tanks. Storage tanks shall be sufficiently labeled to avoid contamination. Chemical
admixtures shall be stored in accordance to the chemical admixture manufacturer’s recommendations.

4. Temperature Control.

Concrete shall be batched, mixed, delivered, placed, finished, and cured with ambient temperatures greater
than or equal to 40°F and less than or equal to 85°F. The temperature of plastic concrete shall be greater than
or equal to 50°F and less than or equal to 90°F. At no point shall the temperature of the concrete exceed
158°F.

Temperature measuring devices shall record and report to the nearest 1°F. The Fabricator shall continuously
monitor, record, and report the ambient temperatures surrounding the concrete without interruption, at a
minimum frequency of once per hour, until 100% of f'c is attained. The Fabricator shall confirm all
temperature requirements meet the specifications herein. Fabricator temperature monitoring records shall
be provided to the Department upon request.
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5. Protection from Adverse Conditions.

The concrete shall be protected from all adverse conditions, including precipitation, cold conditions, and hot
conditions, until 100% of f'c is attained, as specified Section 901.64: Protection from Adverse Weather.

6. Batching and Mixing.

Equipment, measurement, tolerances, procedures, sequencing, and batch ticketing used for the batching and
mixing of cement concrete shall meet the applicable standards of AASHTO M 157 Standard Specification for
Ready-Mixed Concrete, Concrete Plant Manufacturers Bureau (CPMB), Truck Mixer Manufacturers Bureau
(TMMB), National Institute of Standards and Technology (NIST), and the requirements specified herein.

Weigh batch equipment shall be categorized as manual, partially automatic, semiautomatic, and fully
automatic. Scales and volumetric devices for measuring quantities of constituent materials shall be calibrated
for accuracy through certified field standard weights and product substitute loading. Scales shall be accurate
to the greater of +0.15% of the scale capacity or +0.4% of the applied test load in all quarters of the scale
capacity through its range of use. The accuracy of scales and batching equipment shall be inspected routinely
and adjusted when necessary. Equipment shall be isolated from plant vibration. Automatic controls shall be
protected from dust and weather. Scale and beam pivot points shall be routinely inspected and cleaned.
Equipment shall operate within the specified batch-weight tolerances specified in Table M4.02.14-2.
Equipment shall be made accessible to the Department for inspection.

Table M4.02.14-2: Allowable Batching Tolerances of Mix Design Target Weights

Specification Constituent Material Batch Weights > 30% of | Batch Weights < 30% of
Scale Capacity Scale Capacity
Individual | Cumulative | Individual | Cumulative
Batching Batching Batching Batching
Tolerances | Tolerances | Tolerances | Tolerances
M 157 Hydraulic Cement (%) +1.0 or £0.3% of scale Not less than required

Hydraulic Cement +
Supplementary
Cementitious Materials (%)

Aggregate (%)

Mixing Water (%)

Chemical Admixtures (%)

capacity, whichever is
greater

+1.0 or £0.3% of scale
capacity, whichever is
greater

+2.0 +1.0

Prohibited
Prohibited

weight or 4% more than
required weight

Not less than required
weight or 4% more than
required weight

+2.0 +3.0 or
+0.3% of
scale
capacity
whichever is
less

Prohibited
Prohibited

Cement concrete shall be mixed by stationary mixers, truck mixers, volumetric (continuous) mixers, or
portable mixers. Cement concrete shall be mixed thoroughly until the constituent materials are uniformly
distributed. Mixers shall be adequately designed with blade or fin arrangements and drum shapes that
ensure an end-to-end exchange of materials parallel to the axis of rotation or a rolling, folding, and spreading
movement of the batch over itself as it is being mixed. Mixing blades shall be free of wear and hardened

concrete.
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Modifications to Department approved mix design formulations, including source of constituent materials,
design quantities, mix type, combined aggregate system targets, paste system targets, slump targets, air
content targets, and compressive strength targets shall be prohibited. However, if sSlump or air content test
results are not within the specified design target ranges, the Fabricator is permitted to submit to the
Department a request to review and approve proposed adjustments of chemical admixture dosages. At no
point shall the total water or water-cementitious (w/cm) ratio exceed the approved mix design formulation
targets. The Producer shall report the adjustments onto the batch ticket. Chemical admixture adjustments
without Department approval shall be prohibited. Department approval is subject to performance at the
plant, as well as conformance to the requirements specified herein.

7. Formwork.

Precast Concrete Highway Units shall meet Section 901.61: Forms, Falsework, and Centering and PCI Manual
116-21, Section 2.4 Forms/Molds. Precast concrete barrier shall be cast with the forms in a 180° inverted
position and compacted with an approved vibrator.

8. Reinforcement.

Precast Concrete Highway Units shall meet Section 901.62: Reinforcement and the reinforcement materials
requirements specified herein.

9. Handling and Placing of Concrete.
Precast Concrete Highway Units shall meet Section 901.63: Handling and Placing Concrete.
10. Finishing.

As-cast formed surface finishes shall be acceptable in appearance, color, and texture. Exposed unformed
surface finishes shall be finished by screeding or floating, unless otherwise noted. Under no circumstances
shall bleed water or initial curing materials be worked into the surface. The addition of water, spreading of
cement, or the use of unacceptable tools, including steel trowels and fresnos to the surface of the concrete
shall be prohibited. The concrete shall not be overworked, to prevent premature degradation from excess
water and fine material rising to surface. Defects shall be addressed per Section M4.02.14,B.,15: Repairs and
Replacement.

11. Final Curing.

Final curing materials, methods, and procedures shall be applied to all exposed cement concrete surfaces
immediately after the completion of finishing operations and final set to prevent the loss of moisture and
surface drying. Exposed surfaces from form removal shall be wetted immediately and kept moist until final
curing materials are applied.

Final curing materials applied to the concrete shall allow the concrete to mature sufficiently to achieve its
designed and desired properties, including strength, volume stability, permeability, durability, and resistance
to freezing, thawing, and de-icing cycles. Curing water shall be free of deleterious impurities, causing staining
and deterioration. The potential staining ability of curing water shall be evaluated by means of US Army
Corps of Engineers CRD-C401 Method of Test For The Staining Properties of Water for instances where curing
water quality is questioned.

The Fabricator shall maintain a continuous application of moisture or moisture retention throughout the
entire duration of the final curing method cycle and meet the minimum sustained ambient temperature,
concrete temperature, duration, and strength requirements as specified herein. Controlled, gradual, and
uniform termination of the final curing method cycle shall begin only after all specified conditions are met.
The concrete temperature shall be reduced at a rate not to exceed 36°F per hour until the concrete
temperature is within 20°F of the ambient temperature.
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Termination of final curing methods shall not occur until both the duration and compressive strength
requirements are met, as specified in Table M4.02.14-2.

Table M4.02.14-3: Termination of Final Curing Method

Product Categories Methods Duration Compressive
Strength
Precast Concrete Form Curell - 270% of fc
Highway Products
(Excluding Barrier)
Precast Concrete Liquid Membrane-Forming Compounds!2! = 3 Days >80% of f'.
Barrier Saturated Covers
Sheet Materials
Curing Water Nozzles =5 Days

[1] Final curing materials, methods, and procedures shall be applied to all exposed surfaces not being
cured by the form.

[2] If the liquid membrane-forming compound is to be removed due to compatibility or bonding concerns,
removal shall not take place until the specified application duration is met.

Concrete cured by way of curing water nozzles, saturated covers, sheet materials, or liquid membrane-
forming compounds shall be cured with sustained ambient temperatures greater than or equal to 40°F and
less than or equal to 85°F.

Curing water shall not exceed a temperature differential of more than 20°F from the internal concrete
temperature, to prevent cracking due to temperature gradients causing strain that exceeds the strain capacity
of concrete. Curing water shall remain above freezing temperatures throughout the duration of the curing
cycle. Compressive strength cylinders for termination of curing cycle shall be cast and field cured with the
same environmental conditions that the concrete is subjected to throughout the entire duration of the curing
cycle.

All procedures, operations, materials, and equipment required for adequate curing shall be present and ready
for use prior to concrete production.

a. Curing Water Nozzles.
Curing water nozzles shall provide the surface of cement concrete with a continuous fine spray of water.
b. Saturated Covers.

Saturated covers shall meet AASHTO M 182, Class 3. Saturated covers shall be in good condition, free from
holes, tears, or other defects that would render it unsuitable for curing cement concrete. Saturated covers
shall be dried to prevent mildew when storing. Saturated covers shall be of sufficient thickness to maximize
moisture retention. Saturated covers shall be free of harmful substances that are deleterious or cause
discoloration to cement concrete and cementitious materials. Saturated covers shall have the ability to retain
sufficient moisture from continuous watering so that a film of water remains on the surface of cement
concrete.

Prior to application, saturated covers shall be thoroughly rinsed in water and free of harmful substances that
are deleterious or cause discoloration to cement concrete. The Fabricator shall maintain sufficient moisture
with continuous watering so that a film of water remains on the surface of the cement concrete throughout
the entire duration of the final curing method cycle. Saturated covers shall be properly positioned, secured,
and maintained on the surface of the concrete to maximize moisture retention and to prevent moisture loss.
The Fabricator shall prohibit saturated covers from drying out and prevent the absorption of curing water
from the surface of the concrete. Polyethylene film may be applied over the saturated cover to limit the
amount of continuous watering required for sufficient moisture retainage.
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c. Sheet Materials.

Sheet materials shall meet ASTM C171 Standard Specification for Sheet Materials for Curing Concrete. Sheet
materials shall inhibit moisture loss and reduce temperature rise in concrete exposed to radiation from the
sun. Adjoining sheet materials shall overlap not less than 12 inches. All edges of the sheet materials shall be
secured to maintain a moist environment.

(1) Polyethylene Film.

Polyethylene film shall be clear, white, or black in color and consist of a single sheet manufactured from
polyethylene resins, be free of visible defects, including tears, wrinkles, and discontinuity. The film shall
prohibit mottling and uneven spots from appearing on the surface of concrete, due to variations in
temperature, moisture content, or both. Polyethylene film shall accommodate concrete surfaces with
constant contact without damage. White polyethylene film shall minimize heat gain caused by absorption of
solar radiation. Clear and black polyethylene films shall inhibit absorption of solar radiation and be
exclusively applied during cold conditions.

The Fabricator shall prohibit mottling and uneven spots from appearing on the surface of concrete, due to
variations in temperature, moisture content, or both. Application of additional curing water under the film or
application of a polyethylene film bonded to absorbent fabric to the concrete surface may be required to
prevent mottling and to retain and evenly distribute the moisture. The Polyethylene film shall be applied to
concrete surfaces with constant contact without damage. The film shall extend beyond the edges of the
concrete surface. Edges of adjacent polyethylene film shall overlap a minimum of 6 inches and be tightly
sealed with the use of sand, wood planks, pressure-sensitive tape, mastic, or glue to maintain close contact
with the concrete surface, retain moisture, and prevent the formation of air pockets.

(2) White Burlap-Polyethylene Sheeting.

White burlap-polyethylene sheeting shall be securely bonded to the burlap so to avoid separation of the
materials during handling and curing of the concrete.

(3) Reinforced Impervious Paper.

Reinforced impervious paper shall be white in color, consist of two sheets of kraft paper cemented together
with a bituminous adhesive, and reinforced with embedded cords or strands of fiber running in both
directions. Reinforced impervious paper shall be free of holes, tears, and pin holes from deterioration of the
paper through repeated use. Reinforced impervious paper shall be treated to prevent tearing when wetted
and dried. Reuse of reinforced impervious paper shall be permitted so long as it is able to retain moisture on
the surface of concrete. The paper shall be discarded and prohibited from use when moisture is no longer
retained in the material.

d. Liquid Membrane-Forming Compounds.

Liquid membrane-forming compounds, including compounds with curing properties and compounds with
both curing and sealing properties, shall maintain valid listing on the Department Qualified Construction
Materials List (QCML) and meet the requirements specified herein.

Compounds shall form a continuous, non-yellowing, and durable film with quality moisture-retention
properties. Compounds shall maintain the relative humidity of the concrete surface above 80% for greater
than or equal to three (3) days to sustain cement hydration. Compounds shall not affect the original color of
the concrete surface. Compounds shall not degrade due to exposure to ultraviolet light from direct sunlight.
Compounds shall meet the local and federal allowable Volatile Organic Compound (VOC) content limits.
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Liquid membrane-forming compounds shall be applied per the Manufacturer’s instructions and
recommendations as specified herein. Prior to use, compounds shall be thoroughly mixed, stirred, and
agitated. Compounds shall be applied immediately after final finishing and the disappearance of the surface
water sheen, but before the free water on the surface has evaporated, to prevent the formation of cracks and
loss of moisture at the surface. Careful considerations shall be made by the Fabricator to determine if the
evaporation rate is exceeding the rate of bleeding, thus causing the surface to appear dry even though
bleeding is still occurring. To diagnose and prevent this condition, the Fabricator shall place a transparent
plastic sheet over a test area of the uncured and unfinished concrete surface and shall determine if any bleed
water accumulates under the plastic. Under such conditions, the application of liquid membrane-forming
compounds to the concrete surface shall be delayed to prevent bleed water from being sealed below the
concrete surface, map cracking of the membrane films, reduction in moisture-retention capability, and the
need for reapplication of the compound.

When using compounds to reduce moisture loss from formed surfaces, the exposed surface shall be wetted
immediately after form removal and kept moist until the compound is applied. The concrete shall be allowed
to reach a uniformly damp appearance with no free water on the surface, and then application of the
compound shall begin at once. Delayed application resulting in surface drying, absorption of the compound
into the concrete, and forming of a discontinuous membrane shall be prohibited.

The concrete surface shall be damp when the compound is applied. Power-driven spray equipment shall be
used for uniform application of compounds on large paving projects. Spray nozzles recommended by the
compound Manufacturer and use of windshields shall be arranged by the Fabricator to prevent wind-blown
loss of compound and to ensure proper coverage application rates are achieved. The compound shall be
applied by power sprayer, using appropriate wands and nozzles with pressures between 25 and 100 psi. The
Fabricator shall fill the power sprayer with curing compound from the Manufacturer’s original container in
the presence of the Engineer. Any dilution as recommended by the Manufacturer shall take place in the
presence of the Engineer. For very small areas such as repairs, the compound shall be applied with a wide,
soft-bristled brush or paint roller.

The Fabricator shall verify the application rate and procedures are in accordance with the Manufacturer’s
instructions and recommendations. At least one uniform coat shall be applied at a rate of 150 to 200
ftz/gallon. On very deeply textured surfaces, the surface area to be treated shall be at least twice the surface
area of the surface. In such cases, two separate applications may be needed, each at 200 ft2/gallon or greater
if specified by the Manufacturer to achieve the desired moisture retention rate, with the first being allowed to
become tacky before the second is applied. If two coats are necessary to ensure complete coverage, for
effective protection the second coat should be applied at right angles to the first. Complete coverage of the
surface shall be attained due to the potential for formation of small pinholes in the membrane, which will
result in loss of moisture from the concrete. Compounds shall not sag, run off peaks, or collect in grooves.

Compounds and procedures shall be compatible with concrete surfaces receiving subsequent applications or
placements of concrete, overlays, coatings, paints, sealers, finishes or other toppings to ensure acceptable
bonding to the concrete. Testing to establish compatibility among the curing compound, subsequent surface
treatments, concrete moisture content and the actual finished surface texture of the concrete shall be
conducted when compatibility is not known. The compound Manufacturer shall be consulted by the
Fabricator to determine the compatibility of the application. Compounds shall not be applied to concrete
surfaces where bonding of subsequent applications or placements is incompatible or is of concern. The use of
wax-based curing compounds shall be prohibited in instances where concrete surfaces are subject to
additional toppings and vehicular, pedestrian, or other traffic.

Deliberate removal of compounds in the presence of the Engineer and in accordance with Manufacturer’s
instructions and recommendations shall be conducted as an alternative to compatibility testing,
incompatibility, or in instances where bonding is of concern. Bonding of subsequent materials may still be
inhibited by the presence of the compound even after the moisture retention characteristics of the compound
have diminished.

White-pigmented compounds shall be used in instances where solar-heat gain is concern to the concrete
surface. White-pigmented compounds shall be agitated in the container prior to application to prevent
pigment from settling out resulting in non-uniform overage and ineffective curing.
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(1) Liquid Membrane-Forming Compounds for Curing.

Liquid membrane-forming compounds for curing shall meet ASTM C309 Standard Specifications for Liquid
Membrane Forming Compounds for Curing Concrete and the requirements specified herein.

Table M4.02.14-4: Types

Type Description
Type 1 Clear or translucent without dye
Type 1-D Clear or translucent with fugitive dye
Type 2 White pigmented

Table M4.02.14-5: Composition Classification

Type Description
Class A Unrestricted composition, generally
wax-based products
Class B ASTM D883 resin-based products

(2) Liquid Membrane-Forming Compounds for Curing and Sealing.

Liquid membrane-forming compounds for curing and sealing shall meet ASTM C1315 Standard Specification
for Liquid Membrane-Forming Compounds Having Special Properties for Curing and Sealing Concrete and the
requirements specified herein. The protective sealing requirements specified in M4.02.14, .B.16 do not apply
to cement concrete surfaces previously applied with liquid membrane-forming compounds for curing and
sealing.

In addition to moisture-retention capabilities compounds shall exhibit specific properties, including alkali
resistance, acid resistance, adhesion-promoting quality, and resistance to degradation by ultraviolet light.

Table M4.02.14-6: Types

Type Description
Type | Clear or translucent
Type Il White pigmented

Table M4.02.14-7: Classification

Type Description

Class A Non-yellowing

12. Form Removal.

The Fabricator shall not remove forms from the concrete until compressive strength cylinders attain 70% of
f'. Compressive strength cylinders for removal of forms shall be cast and field cured with the same
environmental conditions that the concrete is subjected to throughout the entire duration of the operation.
Immediately following form removal, all exposed concrete surfaces shall be prepared and cured per the
requirements specified in.
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13. Handling and Storage of Concrete Products.

Precast Concrete Highway Units shall not be handled until form removal strength has been attained.
Concrete products shall be lifted at the designated points by approved lifting devices embedded in the
concrete and in accordance with proper lifting and handling procedures. Storage areas shall be smooth and
well compacted to prevent damage due to differential settlement. Concrete products shall be supported on
the ground by means of continuous blocking, in conformance with the approved dunnage plan. The concrete
shall be protected from all adverse conditions, including precipitation, cold conditions, and hot conditions,
until 100% of f'c is attained, as specified Section 901.64: Protection from Adverse Weather.

14. Primer and Damp-Proofing of Precast Concrete Drainage Structures.

The Fabricator shall apply primer and damp-proofing materials, methods, and procedures to the outside
surface of the tapered or cone section of precast concrete drainage structures. Precast concrete drainage
structures shall be damp-proofed in accordance with Section 970: Damp-Proofing.

15. Repairs and Replacement.

Defects identified during inspection shall be classified in the following categories and a non-conformance
report (NCR) shall be initiated if required. The NCR shall be submitted to the Department for review and
approval of the Fabricator’s proposed NCR disposition. Defects shall be repaired per the approved NCR
disposition, with approved materials listed on the MassDOT Qualified Construction Materials List (QCML),
according to the PCI Northeast Region Guidelines for Resolution of Non-Conformances in Precast Concrete
Bridge Elements, Report Number PCINE-18-RNPCBE, at the expense of the Contractor. Defects requiring
Non-Conformance Report (NCR) submission shall be repaired in the presence of Department personnel. All
defects regardless of category shall be documented by Quality Control personnel and made available to the
Department upon request.

a. Category 1 Surface Defects.

Category 1 defects do not require repair or Non-Conformance Report (NCR) submission. However,
documentation of the identified defects is required by the Fabricator. Surface defects are defined as the
following:

(a) Surface voids or bug holes that are less than 0.625 inches in diameter and less than 0.250 inches in
depth, except when classified as Category 3
(b) Cracks less than or equal to 0.006 inches in width

b. Category 2 Minor Defects.

Category 2 defects shall be documented. Repairs shall be documented, however, NCR submission is not
required by the Fabricator. Minor defects are defined as the following:

(a) Spalls, honeycombing, surface voids that are less than 2 inches in depth and have no dimension
greater than 12 inches

(b) Cracks greater than 0.006 inches and less than or equal to 0.060 inches in width (cracks shall be
sealed according to the PCI Repair Procedure #14 in PCINE-18-RNPCBE)

(c) Broken or spalled corners without exposed reinforcing steel

c. Category 3 Rejectable Defects.

Category 3 defects may be cause for rejection, as determined by the Engineer. Category 3 defects shall be
documented and reported on the NCR and submitted to the Department. The Fabricator may include
proposed repair procedures on the submitted NCR for Department review. However, if the proposed repair
procedures are not accepted by the Department, the Precast Concrete Highway Unit shall be rejected. If
accepted, proposed repair procedures shall not takeplace prior to Department approval. Rejectable defects
are defined as the following, including, but not limited to:

(a) Surface defects on more than 5% of the surface area

(b) Minor defects that in total make up more than 5% of the surface area of the unit

(c) Concentrated area of defects consisting of four or more Category 2 Defects within a 4-square foot
area.
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(d) Exposed reinforcing steel

(e) Spalls, honeycombing and surface voids that are deeper than 2 inches or have any dimension greater
than 12 inches, when measured along a straight line

(f) Cracks greater than 0.060” in width

(g) Elements fabricated outside of the specified tolerances

(h) Compressive strength that does not meet f'c

16. Protective Sealing Compounds for Precast Concrete Barrier.

The protective sealing requirements specified herein do not apply to cement concrete surfaces previously
applied with liquid membrane-forming compounds for curing and sealing.

Protective sealing compounds meeting Section M9.15.0: Liquid Penetrant/Sealant shall be applied to precast
concrete barrier per the Manufacturer’s instructions and recommendations as specified herein. Protective
sealing compounds shall not be applied to concrete while conditions meeting Section 901.64: Protection from
Adverse Weather are present.

Curing materials, methods, and procedures shall be applied to the concrete prior to the application of
protective sealing compounds. The surface shall be sufficiently prepared, clean, and dry for at least 24 hours
with ambient temperatures exceeding 60°F. Protective sealing compounds shall not be applied to the
concrete for a minimum of 28 days after the concrete is poured, unless otherwise noted in the manufacturer’s
instructions and recommendations. Periodic re-application shall be required for protective sealing
compounds requiring multiple applications and for concrete surfaces exhibiting wear to ensure long-term
protection of the concrete surface.

17. Prior to Loading.

Prior to the loading the concrete product on to the truck for shipping, the Fabricator shall provide the
MassDOT Plant Inspector and RMS a minimum seven-day notice of the Fabricator’s intent to load the concrete
product. Inspection by the MassDOT Plant Inspector shall take place while the element is still on dunnage in
the yard. The unit shall not be loaded onto the truck until the MassDOT Plant Inspector has performed the
inspection.

18. Loading.

Concrete products shall be loaded on a trailer with continuous blocking, in accordance with the approved
dunnage plan. Shock-absorbing cushioning material shall be used at all bearing points. Blocking shall be
provided at all locations of tie-down straps. Concrete products shall not be subjected to damaging torsional
or impact stresses.

19. Shipping.

Prior to shipment, the Fabricator shall perform the following actions and provide the required documentation
to the MassDOT Plant Inspector:

(a) Precast Concrete Highway Units shall remain at the Fabricator’s plant for a minimum of 7 days after
cast date.

(b) QC Inspection Reports shall be signed by the Quality Control Manager and provided to the MassDOT
Plant Inspector.

(c) QC Compressive Strength Test Report Forms attaining Design Strength, f'c for the Precast Concrete
Highway Unit’s representative Sublot shall be generated by the Fabricator and provided to the
MassDOT Plant Inspector.

(d) Certificate of Compliance shall be generated by the Fabricator as described under the Fabricator
Quality Control section and provided to the MassDOT Plant Inspector.

(e) All Department approved Corrective Actions submitted on the Non-Conformance Reports (NCR),
shall be verified to have been completed by the MassDOT Plant Inspector and Quality Control
Manager.

(f) All NCRs shall be signed off by the Quality Control Manager and the Department Inspector and/or
MassDOT RMS.

(g) QC Inspection Stamp shall be applied to each unit after loading.
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20. Delivery.
Upon Delivery, the following documentation shall be provided to the Engineer:

(a) QC Compressive Strength Test Report Forms attaining Design Strength, f'c for the Precast Concrete
Highway Unit's representative Sublot.

(b) Certificate of Compliance generated by the Fabricator as described under the Fabricator Quality
Control section.

(c) QC Inspection Reports signed by the Quality Control Manager.

The Contractor shall inspect the concrete product upon receipt at the site. Concrete products damaged
during delivery shall be repaired or replaced per the Department direction, at the Contractor’s expense.

C. Quality Assurance.

Quality Assurance is the planned and systematic actions necessary to provide confidence that a product or
facility will perform satisfactorily in service. The Quality Assurance Program is comprised of the six core
elements including Contractor Quality Control, Department Acceptance, Independent Assurance, Dispute
Resolution, Laboratory Accreditation and Qualification, Personnel Qualification and Certification. The
Fabricator shall conduct Quality Control (QC) and the Department will conduct Acceptance throughout the
fabrication process, independently from one another.

The quality of the material or product shall be determined through quality measurements from sampling,
testing, and inspection. The sampling population for quality measurements shall be comprised of lots and
sublots. A lot shall be defined as a specific quantity of material from a single source which is assumed to be
produced or placed by the same controlled process. Lots shall be used to represent the population of the
produced material and constructed product. The lot size shall be the specified quantity of material produced
and placed. A sublot shall be defined as a subdivision of a lot. Sublots shall be used to assess the inspection
attributes and quality characteristics of the lot. The sublot size shall be the specified subdivision of quantity
for a given lot.

The sampling population for testing and inspection shall be randomly sampled in accordance with ASTM
D3665 Standard Practice for Random Sampling of Construction Materials. Random sampling is defined as a
small quantity of material or measurement obtained from a lot or sublot, whereby each sample obtained from
the lot or sublot has an equal probability of being selected. Selective (non-random) sampling may also be
conducted to provide supplemental information to assist in maintaining control of all production and
placement processes. Selective sampling shall not replace random sampling and shall not be used in the
Department Acceptance decision.

1. Fabricator Quality Control.

Quality Control (QC) shall be established, maintained, and performed by the Fabricator to monitor, assess, and
adjust manufacturing, production, fabrication, and construction processes, to maintain continuous control of
the process, and to ensure that the final material or product will meet the specified level of quality, through:

(a) Implementation of the Department approved Quality System Manual (QSM)

(b) Proper Quality Control organization

(c) Qualified Production Personnel, including equipment operators and craftsmen incorporated into the
manufacturing, production, fabrication, and construction operations

(d) Certified Quality Control Technicians and Quality Control Managers

(e) Qualified Quality Control laboratory through the NETTCP Laboratory Qualification Program or
accredited through the AASHTO Accreditation Program (AAP)

(f) Routine QC inspection of equipment, environmental conditions, materials, and workmanship

(g) Routine QC sampling and testing of material quality characteristics and properties

(h) Timely analysis of QC results, through statistical analysis (mean, standard deviation, etc), control
charts, and conformance to allowable limits

(i) Immediate initiation of non-conformance reporting and corrective action for non-conforming
inspection results, uncontrolled processes, and materials with test results not within allowable limits

(j) Retention of QC records

(k) Conformance to specifications
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a. Quality Control Operating Documents.

Quality Control operating documents shall be prepared, implemented, and maintained by the Fabricator and
submitted to the Department for review and approval prior to the start of fabrication. The Fabricator shall
adhere to all policies, practices, procedures, and activities identified in the following Department approved
Quality Control operating documents.

(1) Quality System Manual.

The Fabricator shall submit a Quality System Manual (QSM) for Department review and approval. The Quality
System Manual (QSM) shall document the overall internal Quality Control operating procedures of the
Producer’s Quality Control System and meet AASHTO R 18 Standard Recommended Practice for Establishing
and Implementing a Quality Management System for Construction Materials Testing Laboratories, AASHTO R 38
Standard Practice for Quality Assurance of Standard Manufactured Materials, and the requirements specified by
the Department.

(2) Quality Control Plans for Contract Work Items.

When applicable, a Quality Control Plan (QCP) shall be prepared for each contract work item by the
Fabricator to document all Quality Control personnel and procedures utilized to maintain control of all
production and placement processes. The Quality Control Plan for each contract work item shall meet the
NorthEast Transportation Training and Certification Program (NETTCP) Model Quality Control Plan standard
format and requirements specified by the Department.

b. Fabricator Plant Certification.

At a minimum, the Fabricator shall maintain an active National Precast Concrete Association (NPCA) Plant
Certification or Precast/Prestressed Concrete (PCI) Plant Certification.

c. Quality Control Laboratory.

The Fabricator shall have all required sampling, testing, and inspection equipment on site and available for
use during all phases of fabrication. The equipment shall meet all applicable AASHTO or ASTM standards,
maintain required calibration schedules, and be in acceptable working condition.

The Fabricator shall provide a room of sufficient size to house all equipment and to adequately perform all
required testing. The room shall include a desk and file cabinet for proper record keeping and have good
lighting and ventilation. This room shall be kept for testing and quality control and not used for any other
purpose. An additional desk and file cabinet shall be provided for exclusive use of the Engineer.

d. Quality Control Organization.

The Fabricator’s Quality Control organization shall be comprised of trained, experienced, and qualified
Production Personnel, Quality Control Technicians, and Quality Control Managers at the Fabricator’s plant,
per NPCA and/or PCI and as specified herein. Production Personnel, Quality Control Technicians, and Quality
Control Managers shall maintain continuous communication to ensure conformance to specification
requirements and to dictate corrective action for non-conformance.

(1) Production Personnel.

Production Personnel that are directly responsible for the fabrication of Precast Concrete Highway Units shall
be comprised of sufficiently trained, qualified, and experienced craftsmen, equipment operators, foremen,
and superintendents. Best practices meeting Department recognized standards, organizations, and programs
and requirements specified herein shall be performed by Production Personnel throughout the entire
fabrication process.

In addition to the fabrication activities, Production Personnel shall perform continuous self-inspection
throughout the entire construction operation, to ensure quality workmanship is performed, through
observation and verification of:
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(a) Proper tools and equipment are utilized to perform the work

(b) Routine maintenance, calibration, and cleaning of tools and equipment is performed

(c) Proper procedures for shipping, handling, and storage of materials are performed

(d) Best practices for workmanship are incorporated throughout the construction operation
(e) Quality appearance of finished material or product

Production Personnel shall be capable of identifying unacceptable materials and products prior to completing
the construction operation and shall notify potential non-conformances to the Quality Control Technicians
and Quality Control Manager. The Fabricator shall provide continual education, training, and qualification
opportunities to Production Personnel to promote quality workmanship practices.

(2) Quality Control Technicians.

Each Quality Control Technician shall be sufficiently trained, qualified, and certified through Department
recognized qualification and certification programs or through relevant experience acceptable to the
Department.

The Fabricator’s Quality Control organization shall include an acceptable number of experienced, trained, and
qualified Quality Control Technicians at the Production Facility. The number of Quality Control Technicians
shall be determined according to the size of the production operation and the volume of material or product
manufactured, produced, or fabricated for each work item. The principle responsibilities of each Production
Facility Quality Control Technician include:

(a) Performing Quality Control sampling, testing, and inspection at the production facility

(b) Preparing and signing standard Quality Control test and inspection report forms

(c) Providing routine feedback based on sampling, testing, and inspection results to the Production
Personnel, Production Facility Quality Control Manager, and Prime Contractor Quality Control
Manager

At a minimum, Quality Control Technicians shall maintain an active American Concrete Institute (ACI)
Concrete Field Testing Technician — Grade I certification and Concrete Strength Testing Technician
certification. Quality Control Technicians shall be on site and present during all phases of fabrication.

(3) Quality Control Manager.
The principal responsibilities of each Quality Control Manager shall include:

(a) Establishing the Quality Control system in accordance with the company’s Quality System Manual
(QSM)

(b) Preparing Quality Control Plans (if applicable)

(c) Managing and monitoring the activities of Quality Control technicians

(d) Communicating routinely with production personnel

(e) Initiating work suspension and corrective action in instances where materials or products are non-
conforming or a process is not in control.

(f) Ensuring proper Quality Control documentation and records retention

At a minimum, the Fabricator’s Quality Control Manager shall meet the following requirements:

(a) Maintain an active ACI Concrete Field Testing Technician - Grade I Certification

(b) Maintain an active NETTCP Quality Assurance Technician Certification

(c) A minimum of six (6) months continuous experience in the fabrication of precast concrete highway
products

Quality Control Managers shall be employed full-time (or engaged consultants), on site, and present during all
phases of fabrication.
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e. Quality Control Inspection.

Quality Control inspection shall be performed by qualified Production Personnel and Quality Control
Technicians to visually inspect equipment, environmental conditions, materials, and workmanship, per the
Department approved Quality Control documents and specified herein. The results and findings of QC
inspection shall be documented on the Fabricator’s Inspection Report Forms (IRFs). The Fabricator shall
conduct immediate initiation of non-conformance reporting and corrective action for non-conforming
inspection results and uncontrolled processes.

f. Quality Control Sampling and Testing.

Quality Control sampling and testing shall be performed and reported by qualified Quality Control
Technicians, to provide measurement of properties and quality characteristics of the material, to determine
the degree of uniformity or the measured variability of materials or products, to monitor the quality and
acceptability of the material or product, and to evaluate the control during the production or placement
process, per the Department approved Quality Control documents and specified herein. The minimum QC
sampling and testing activities shall be in accordance with the requirements specified herein. The results and
findings of QC sampling and testing shall be documented on the Fabricator’s Test Report Forms (TRFs). The
Fabricator shall conduct immediate initiation of non-conformance reporting and corrective action for
materials with test results not within allowable limits.

(1) Aggregate Sampling and Testing.

The Fabricator shall conduct routine Quality Control sampling and testing of aggregate quality characteristics
and properties, to ensure uniformity and consistency of the material per the requirements specified herein.

Table M4.02.14-8: QC Sampling and Testing Requirements for Aggregate

Method Quality Characteristic

T 27 Particle Size Distribution

T 84 Bulk Specific Gravity Dry

T85 Bulk Specific Gravity SSD
Apparent Specific Gravity
Absorption (%)

T19 Unit Weight (Ib / ft3)
Aggregate Void Content (%)

T 255 | Moisture Content (%)

(2) Concrete Production Sampling and Testing.

Quality Control sampling and testing shall be conducted during production per the minimum requirements
specified herein. Production test results shall be within the limits specified herein.

Table M4.02.14-9: QC Sampling and Testing Frequency During Concrete Production

Lot Size Sublot Size Frequency
Total quantity of concrete (cy) produced in a 50 cy One (1) per sublot or fraction
year, per approved mix design formulation thereof, minimum One (1) per day
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Table M4.02.14-10: QC Sampling and Testing Requirements During Production

Property Method Quality Characteristic Limits
Min. Max.
Uniformity M 1570 | Batching Quantities of Constituent Materials Table M4.07.0-4
T 11912181 | Slump (in.) <4in. Target-1.0 | Target+1.0
4 -8in. Target-1.5 | Target+1.5
T 1210 Unit Weight (Ib/ft3) For Information
Workability T 119 Segregation Resistance Pass
Filling Ability | T 347[25] | Slump Flow (in.) 22.0-29.0in.l6] | Target-2.0 | Target+2.0
Thermal T 309 Concrete Temperature (°F) 50 90
Strength T 2202171 | Compressive Strength (psi) | Form Removal 70% of -
£.[81191
Storage in fcl8] -
Adverse
Conditions
28 Days f.l8l -
56 Days f 18101 -
Durability T 121021 | Air Content (%) Target-1.5 | Target+1.5
T 15202
T 19602

[1] Batch tickets shall be provided to the Department by the Producer. Producers shall report the source,
type, quantity, and design target for each constituent material incorporated into the proposed mix design
onto batch tickets meeting AASHTO M 157 Standard Specification for Ready-Mixed Concrete.

[2] Mix design target shall be identified on the Department issued cement concrete mix design sheet.
[3] Required for non-self-consolidating concrete (SCC).

[4] Required for non-self-consolidating concrete (SCC). Testing for segregation resistance shall be
performed while the concrete is being discharged and during AASHTO T 119 Standard Method of Test for
Slump of Hydraulic Cement Concrete. Visual signs of segregation include coarse particles advancing in
front of or behind the fine particles and mortar and a tendency for coarse aggregate to separate from the
mortar, particularly when the mixture is being consolidated.

[5] Required for Self-Consolidating Concrete (SCC).
[6] Mix design target and production test results shall meet the specified range.

[7] Three (3) 4 x 8 in. cylinders shall be cast and tested for each set specified for maximum aggregate size
less than 1-1/2 inches. Two (2) 6 x 12 in. cylinders shall be cast and tested for each set specified for
maximum aggregate size greater than 1 inch.

[8] The specified compressive strength (f'c) is defined as the minimum compressive strength required to

be attained at a specified age for a given concrete structure, as specified in construction standard
specifications, contract document special provisions, and design plans.

[9] In instances where the 28-Day test results do not meet the specified limits, 56-Day test results shall
meet the 28-Day limits.
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g. Quality Control Records, Documentation, and Analysis.

The Fabricator shall organize, maintain, and retain Quality Control documentation, including the Quality
System Manual, Quality Control Plans for contract work items, plant certification records, personnel
qualification and certification records, laboratory accreditation and certification records, daily diaries, record
books, databases, Department and Contractor correspondence, random sampling location report forms, test
report forms, inspection report forms, certificates of compliance, non-conformance report forms, corrective
actions, control charts, quality level analysis, Quality Control test result summary sheets, material quantities
produced or placed by lot and sublot, and other Quality Control documentation per the Department Approved
Quality System Manual, Quality Control Plan, and specified herein.

At a minimum, the Fabricator shall maintain a filing system for the following QC records and documentation:

(a) Plant Certification

(b) QC Laboratory NETTCP Qualification or AASHTO Accreditation

(c) Qualifications and Certifications for QC Manager(s) and QC Technician(s)

(d) Approved Quality System Manual (QSM)

(e) Approved Quality Control Plan (if applicable)

(f) MassDOT Approved Mix Design Sheet(s) and Approval Letter(s)

(g) MassDOT Standard Shop Drawings

(h) MassDOT Approved Shop Drawings

(i) Manufacturer’s Technical Data Sheet for each chemical admixture

(j) Manufacturer’s Mill Certification for hydraulic cement, supplementary cementitious materials, and
steel reinforcement

(k) Batch tickets

() QC Inspection Report Forms (IRFs) for each fabricated concrete product

(m) QC Test Report Forms (TRFs)

(n) Non-Conformance Reports (NCRs)

(o) Documentation of Repairs (if applicable)

(p) Fabricator Certificate of Compliance (Division I, Subsection 6.01) for each fabricated concrete
product

(q9) QCand Production equipment calibrations, verifications, and maintenance documentation.

All QC records and documentation shall be made available upon the request of the Department.
2. Department Acceptance.

Acceptance shall be performed by the Department, including consultants under direct contract with the
Department independent of the Fabricator, to evaluate the degree of compliance with contract requirements,
to monitor the Fabricator’s Quality Control activities, to determine the corresponding value for a given
product and the acceptability of all material produced and placed through Department acceptance sampling,
testing, inspection, evaluation, and documentation.

a. Acceptance of Quality Control Operating Documents.

The Department will review all Quality Control operating documents, including the Quality System Manual
and Quality Control Plans for contract work items submitted by the Fabricator. Department approval shall be
subject to conformance with the requirements specified herein.

b. Monitoring Fabricator Quality Control.

The Department will monitor the adequacy of the Fabricator Quality Control System, to ensure Fabricator
compliance to all items identified in Quality Control documents, including the Fabricator Quality System
Manual and Quality Control Plans for contract work items. Failure to comply with these Quality Control
documents may result in work suspension.
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c. Acceptance Inspection.

Acceptance inspection will be performed and reported by qualified Department (or designee) Acceptance
Technicians, to visually inspect equipment, environmental conditions, materials, and workmanship, per the
requirements specified herein. The results and findings of Acceptance inspection will be documented on the
Department’s Inspection Report Forms (IRFs). The Department will conduct immediate initiation of non-
conformance reporting for non-conforming inspection results and uncontrolled processes.

d. Acceptance Sampling and Testing.

Acceptance sampling and testing will be performed and reported by qualified Department (or designee)
Acceptance Technicians, to provide quality characteristic data used for Department Acceptance
determination, per the requirements specified herein. The results and findings of Acceptance sampling and
testing will be documented on the Department’s Test Report Forms (TRFs). The Department will conduct
immediate initiation of non-conformance reporting and corrective action for materials with test results not
within allowable limits.

(1) Concrete Production Sampling and Testing.

Acceptance sampling and testing will be conducted during production per the minimum requirements
specified herein. Production test results shall be within the limits specified herein.

Table M4.02.14-11: Acceptance Sampling and Testing Frequency During Concrete Production

Lot Size Sublot Size Frequency
Total quantity of concrete (cy) produced in a 50 cy One (1) per sublot or fraction
year, per approved mix design formulation thereof, minimum One (1) per day

Table M4.02.14-12: Acceptance Sampling and Testing Requirements During Production

Property Method Quality Characteristic Limits
Min. Max.
Uniformity M 15701 | Batching Quantities of Constituent Materials Table M4.08.0-1
T 11902181 | Slump (in.) <4in. Target-1.0 | Target+1.0
4 - 8in. Target-1.5 | Target +1.5
T 1210 Unit Weight (Ib/ft3) For Information
Workability T 1194 Segregation Resistance Pass
Filling Ability | T 3472151 | Slump Flow (in.) 22.0-29.0in.lel = Target-2.0 | Target+2.0
Thermal T 309 Concrete Temperature (°F) 50 90
Strength T 2212171 | Compressive Strength (psi) 7 Days - -
28 Days f'.l8l -
56 Days £ 18101 -
Durability T 121021 | Air Content (%) Target-1.5 | Target+1.5
T 15212
T 19602

[1] Batch tickets shall be provided to the Department by the Cement Concrete Producer. Producers shall
report the source, type, quantity, and design target for each constituent material incorporated into the
proposed mix design onto batch tickets meeting AASHTO M 157 Standard Specification for Ready-Mixed
Concrete.

[2] Mix design target shall be identified on the Department issued cement concrete mix design sheet.
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[3] Required for non-self-consolidating concrete (SCC).

[4] Required for non-self-consolidating concrete (SCC). Testing for segregation resistance shall be
performed while the concrete is being discharged and during AASHTO T 119 Standard Method of Test for
Slump of Hydraulic Cement Concrete. Visual signs of segregation include coarse particles advancing in
front of or behind the fine particles and mortar and a tendency for coarse aggregate to separate from the
mortar, particularly when the mixture is being consolidated.

[5] Required for Self-Consolidating Concrete (SCC).
[6] Mix design target and production test results shall meet the specified range.

[7] Three (3) 4 x 8 in. cylinders shall be cast for each set specified for maximum aggregate size less than
1-1/2 inches. Two (2) 6 x 12 in. cylinders shall be cast for each set specified for maximum aggregate size
greater than 1 inch.

[8] The specified compressive strength (f'c) is defined as the minimum compressive strength required to
be attained at a specified age for a given concrete structure, as specified in construction standard
specifications, contract document special provisions, and design plans.

[9] In instances where the 28-Day test results do not meet the specified limits, 56-Day test results shall
meet the 28-Day limits.

Subsection M4.02.16: Precast Drainage Structures
Delete this subsection.

Subsection M4.06.1: High Performance Cement Concrete
Replace this subsection with the following;

M4.06.1: High Performance Concrete

High Performance (HP) Concrete shall meet the requirements of M4: Cement and Cement Concrete Materials
and the requirements specified herein. HP Concrete shall be designed and produced with precise proportions
of constituent materials to form a homogenous composition with a well distributed, spaced, and sized air void
system and quality concrete properties. HP Concrete shall exhibit acceptable quality characteristics and material
properties, including uniformity, workability, bleeding and settlement, setting, thermal effects, shrinkage control,
strength, modulus of elasticity, aesthetics, long-term durability, and resistance to premature deterioration due
to freezing, thawing, and de-icing cycles, alkali silica reaction, corrosion of steel reinforcement, abrasion, erosion,
sulfate reaction, salt crystallization, acid disintegration, carbonation reaction, delayed ettringite formation, and
marine environments for the expected service life of the structure.

The Contractor may elect to use fly ash, slag cement, silica fume, or a combination thereof provided that the
dosage limits, permeability, and strength provisions contained herein are satisfied and the MassDOT Research
and Materials Section (RMS) has approved the trial batches and mix design. Changing the mix design shall not
be accepted and approved by RMS without the preparing, testing, and approval of trial batches for the revised
mix design. HP Concrete shall meet AASHTO M 157 Standard Specification for Ready-Mixed Concrete.

Table M4.06.1-1: Classifications of HP Concrete

28 Day Compressive Strength Nominal Maximum Coarse Maximum Total Cementitious
Aggregate Size (in.) Content (Ib per yd?)

4,000 psi % 585
4,000 psi Y8 610
5,000 psi % 685
5,000 psi ¥ 710
6,500 psi Y8, Y2, % -

8,000 psi %, V2, % -
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Prior to concrete placement, the Contractor shall develop and forward a copy of the HP Concrete design mix to
the Department for review and approval. Approval of the design mix must be obtained prior to placement of
concrete. The mix design sent to the Department must be accompanied with trial batch information. Trial
batches shall be performed in accordance with procedures outlined by the Department.

Trial batch testing will be performed on samples of the same contents and proportions as the HP Concrete to
be used in the proposed structures. AASHTO T 358 Standard Method of Test for Surface Resistivity Indication
of Concrete’s Ability to Resist Chloride Ion Penetration or AASHTO TP 119 Standard Method of Test for
Electrical Resistivity of a Concrete Cylinder Tested in a Uniaxial Resistance Test shall be conducted and meet
the requirements specified in Table M4.06.1-2.

Table M4.06.1-2: Durability Requirements

Property Method Quality Characteristic Limits
Min. & Max.
Durability | T 358[1231 | Surface Chloride lon Penetration Resistance 7 Days Informational
(kfd-cm) 28Days | 21 -
Or
TP 119[1[213] | Uniaxial Chloride lon Penetration Resistance 7 Days Informational

(k2-cm) 28Days | 104 = -

[1] Three 4 x 8 in. cylinders shall be cast for each set specified.

[2] This test method has been known to have compatibility issues with mix designs containing calcium nitrite
chemical admixtures or steel fibers. As a result, inclusion of these materials into the test specimens may
negatively affect test results. An additional set of cylinders shall be cast and tested without the noted
materials. The calcium nitrite shall be replaced by an equivalent quantity of water. A correction factor shall
be determined by the following equation:

CF = PRremovep / PRmix DESIGN

where PRremovep = Penetration Resistivity with noted materials removed, PRmix pesien = Penetration Resistivity
of original mix design with noted materials included, and CF = Correction Factor. The correction factor
established during the mix design verification shall be applied to the penetration resistivity test results to
compensate for the noted materials. The corrected penetration resistivity (PRcorrectep) shall be determined
by the following equation and meet the specified limits identified in the table:

PRcorrecTED = PRMIx DESIGN * CF

[3] Specimens shall be moist cured in accordance with AASHTO T 22 Standard Method of Test for
Compressive Strength of Cylindrical Concrete Specimens and shall be in saturated surface dry (SSD)
condition during testing.

A. Supplementary Cementitious Materials.

High Performance Concrete shall meet the supplementary cementitious materials (SCM) requirements specified
in Section M4 and the content target requirements specified in Table M4.06.1-3. SCMs shall be incorporated into
the mix design formulation to successfully mitigate alkali silica reaction (ASR) without exceeding the SCM content
requirements. High Performance Concrete shall meet the ASR requirements specified in Section M4.02.00:
Cement Concrete. SCM content is defined as the percent by mass replacement of hydraulic cement.
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Table M4.06.1-3: SCM Content Target

Supplementary Cementitious Material = SCM Content

Blended Hydraulic Cement Content!!] [2]
Fly Ash (Class F) Content 15-30
Slag Content 20-50
Silica Fume Content 7-15
Total Fly Ash and Silica Fume Content <35
Total SCM Content <50

(11 The SCM content of blended hydraulic cement shall be identified on the Manufacturer’s certified mill test report.

[21 SCMs in blended hydraulic cement shall meet the total cementitious material requirements for fly ash, slag,
and silica fume specified in the table.

B. Water-Cementitious Ratio.

The water-cementitious ratio shall be 0.40 maximum. The water content of all additives shall be included in
the water-cementitious ratio.

C. Air Content.

Cement concrete shall meet the air content targets specified in Section M4.02.00, Table M4.02.06-1: Air
Content Target.

D. Chemical Admixtures.

Chemical admixtures incorporated into cement concrete shall meet Section M4.02.05: Chemical Admixtures
and be precisely dosed per admixture manufacturer recommendations to meet the required properties of HP
Concrete.

HP Concrete shall be formulated with 3.0 gal of corrosion inhibiting admixture per yd?® of concrete in order to
increase the active corrosion threshold to 9.9 1b of chloride per yd?® of concrete at the reinforcing bar level.
Acceptance will depend upon the material's conformance, as documented by certified test results, to all
applicable sections of AASHTO M 194M/M 194. The calcium nitrite solution shall contain 30 + 2% calcium
nitrite by weight. The calcium nitrite material shall have neutral set characteristics.

E. Paste and Void Content.

HP Concrete shall be designed with a paste content that decreases the tendency of shrinkage cracking, while
also adequately filling the voids of the concrete to provide sufficient separation and effective bonding between
the aggregate particles. HP Concrete shall meet Table M4.06.1-4.
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Table M4.06.1-4: Paste and Void Content Target

Property Design Parameter Target
Shrinkage Paste Content Target (%) < 3002
Resistance
Workability | Paste Content to Void Content (PC/VC) Ratio 1.1-1.75[2]

[1] Not applicable to mix design formulations incorporating sufficiently designed dosages of S-SRA
Shrinkage Reducing or Type S-CRA Crack Reducing chemical admixtures meeting Section M4.05.0.

[2] Not applicable to specialized mix design formulations, including self-consolidating concrete.

Section M4.06.2: High Early Strength Concrete
Add this new subsection:

M4.06.2: High Early Strength Concrete

High Early Strength Concrete shall meet the requirements of Section M4: Cement and Cement Concrete
Materials and the requirements specified herein. High Early Strength Concrete shall meet the requirements
specified in Table M4.06.2-1.
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Table M4.06.2-1: Verification Testing Requirements

Property Method Quality Characteristic Limits
Min. Max.
Strength AASHTO T Compressive Strength (psi) 12 Hours Informational
220

24 Hours 2500 -
3 Days 4000 -
7 Days 5000 -

28 Days Informational
AASHTO T Flexural Strength (psi) 12 Hours Informational

7% 24 Hours 400 -

3 Days 550 -

7 Days 650 -
28 Days Informational

ASTM (C882[31 | Slant Sheared Bond Strength (psi) 24 Hours 1200 -

7 Days 1900 -

28 Days 2200 -
Setting AASHTO T Initial Set (min.) Informational
197 Final Set (min.) Informational
Shrinkage AASHTO T Unrestrained Volume Change (ue) 28 Days - 420

Cracking 160104
Resistance ASTM Restrained Shrinkage 28 Days No Cracking!”]
2 158116l
Or
AASHTO T Restrained Shrinkage (psi) 7 Days - 0.6T®]
3630

Durability AASHTO T Surface Chloride lon Penetration 7 Days Informational

35801101 Resistance (k)-cm) 28 Days 21 _

Or
AASHTO TP | Uniaxial Chloride Ion Penetration 7 Days Informational
11901010] Resistance (k(-cm)

28 Days 10.4 -

[1] Three (3) 4 x 8 in. cylinders shall be cast and tested for each age specified for maximum aggregate size
less than 1-1/2 inches. Two (2) 6 x 12 in. cylinders shall be cast and tested for each age specified for
maximum aggregate size greater than 1 inch.

[2] For applications where the concrete is subject to flexural stresses: Two (2) 6 x 6 x 20 in. beams shall
be cast for each age specified.

[3] For applications where bond strength is desired.
[4] For applications where the concrete is not subject to restraining stresses.

[5] Not applicable to mix design formulations incorporating sufficiently designed dosages of Type S-SRA
Shrinkage Reducing or Type S-CRA Crack Reducing chemical admixtures meeting Section M4.02.05.

[6] For nominal maximum aggregate sizes less than or equal to 1/2 in and for applications where the
concrete is subject to restraining stresses.
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[7] Cracking is defined as the sudden decrease in compressive strain greater than 30 pe.

[8] For any nominal maximum aggregate size and for applications where the concrete is subject to
restraining stresses. The circumferential residual stress in the specimen at the inner face of the specimen
(06(RIC)) shall be calculated according to AASHTO T 363.

[9] The splitting tensile strength (T) at 28 days shall be determined by AASHTO T 198 Standard Method of
Test for Splitting Tensile Strength of Cylindrical Concrete Specimens.

[10] Specimens shall be moist cured in accordance with AASHTO T 22 Standard Method of Test for
Compressive Strength of Cylindrical Concrete Specimens and shall be in saturated surface dry (SSD)
condition during testing.

Section M4.06.3: Rapid Hardening Concrete
Add this new subsection:

M4.06.3: Rapid Hardening Concrete

Rapid Hardening Concrete shall meet the requirements of M4: Cement and Cement Concrete Materials and

the requirements specified herein. Rapid Hardening Concrete shall meet the requirements specified in Table
M4.06.3-1.

Table M4.06.3-1: Verification Testing Requirements

Property Method Quality Characteristic Limits
Min. Max.
Strength AASHTO T Compressive Strength (psi) 2 Hours Informational
2201

4 Hours 2500 -
6 Hours Informational

24 Hours 4000 -
7 Days 5000 -

28 Days Informational
AASHTO T Flexural Strength (psi) 2 Hours Informational

974 4 Hours 400 -
6 Hours Informational

24 Hours 550 -

7 Days 650 -
28 Days Informational

ASTM (C882B3! | Slant Sheared Bond Strength (psi) 24 Hours 1200 -

7 Days 1900 -

28 Days 2200 -
Setting AASHTO T Initial Set (min.) Informational
197 Final Set (min.) Informational
Shrinkage AASHTO T Unrestrained Volume Change (ue) 28 Days - 420

Cracking 1604
Resistance ASTM Restrained Shrinkage 28 Days No Crackingl®!
C15810]
Or
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AASHTO T Restrained Shrinkage (psi) 7 Days - 0.6TI8
3637
Durability AASHTO T Surface Chloride Ion Penetration 7 Days Informational
[1]09] i -
358 Resistance (kQ-cm) 28 Days 21 ~
Or

AASHTO TP | Uniaxial Chloride Ion Penetration 7 Days Informational

119011 Resistance (k-cm)

28 Days 10.4 -

[1] Three (3) 4 x 8 in. cylinders shall be cast and tested for each age specified for maximum aggregate size
less than 1-1/2 inches. Two (2) 6 x 12 in. cylinders shall be cast and tested for each age specified for
maximum aggregate size greater than 1 inch.

[2] For applications where the concrete is subject to flexural stresses: Two (2) 6 x 6 x 20 in. beams shall
be cast for each age specified.

[3] For applications where bond strength is desired.
[4] For applications where the concrete is not subject to restraining stresses.

[5] For nominal maximum aggregate sizes less than or equal to 1/2 in and for applications where the
concrete is subject to restraining stresses.

[6] Cracking is defined as the sudden decrease in compressive strain greater than 30 pe.

[7] For any nominal maximum aggregate size and for applications where the concrete is subject to
restraining stresses. The circumferential residual stress in the specimen at the inner face of the specimen
(06(RIC)) shall be calculated according to AASHTO T 363.

[8] The splitting tensile strength (T) at 28 days shall be determined by AASHTO T 198 Standard Method of
Test for Splitting Tensile Strength of Cylindrical Concrete Specimens.

[9] Specimens shall be moist cured in accordance with AASHTO T 22 Standard Method of Test for
Compressive Strength of Cylindrical Concrete Specimens and shall be in saturated surface dry (SSD)
condition during testing.

Section M4.06.2: Lightweight High Early Strength Concrete
Add this new subsection:

M4.06.4: Lightweight Concrete

Lightweight Concrete shall meet the requirements of Section M4: Cement and Cement Concrete Materials and
the requirements specified herein. Lightweight Concrete shall be formulated with lightweight aggregate
meeting Section M4.02.03: Lightweight Aggregates. Lightweight Concrete shall meet the requirements
specified in Table M4.06.4-1.

Table M4.06.4-1: Verification Testing Requirements
Property Method Quality Characteristic Limits

Min. Max.

Unit Weight | ASTM C567 | Calculated Equilibrium Density, Ec (1b/ft3)t] - 115.0
[1] Measured Oven Dry Density (Om) shall be used for Calculated Equilibrium Density (Ec).
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SECTION M7: PAINTS, PROTECTIVE COATINGS AND PAVEMENT
MARKINGS

Section M7.00.0: General Requirements for Paints and Protective Coatings
Replace this subsection with the following:

All paint shall conform to the following general requirements.
1. Materials.

The raw materials used in the following specifications for paints and protective coatings shall conform to the
ASTM or AASHTO specifications.

2. Proportions.
Paint proportions and percentages given in the following specification are expressed by weight.
3. Condition in the container.

Paint and protective coatings shall be homogeneous, free of contaminant and of a consistency suitable for use
in the capacity for which it is specified. The finished product shall be well ground and the pigment shall be
properly dispersed and suspended in the vehicle according to the requirements of the paint or protective
coating. The dispersion shall be of such nature that the pigment does not settle badly, does not cake or thicken
in the container, and does not become granular, jelled or curdled. Any settlement of pigment in the paint or
protective coating shall be a thoroughly wetted soft mushy mass permitting the complete and easy vertical
penetration of a paddle. Settled pigment shall be easily dispersed, with a minimum resistance to the sidewise
manual motion of the paddle across the bottom of the container, to form a smooth uniform product of the
proper consistency.

4. Packaging.

The finished paint or protective coating shall be furnished in new 5-gal, round, non-tapered containers. The
containers shall meet U.S. Department of Transportation Hazardous Materials Shipping Regulations.

The following information shall be labeled on each container in a clear legible manner:

a) Name of Manufacturer

b) Place of Manufacture

¢) Manufacturer’s Batch Number

d) MassDOT Specification Number

e) Date of Manufacture
Precautions concerning the handling and the application of the paint or protective coating shall be shown on
the label.

5. Testing.

Testing of paints will be done by the Department in accordance with the methods of Federal Test Method
Standard Number 141, AASHTO and ASTM methods described below.

In addition, the Department reserves the right to make use of any information or methods of testing to
determine the quality of paint and paint materials.

M7.01.3: Liquid Thermoplastic Striping Material
In the first paragraph of B. Sampling and Testing, 2. Testing replace AASHTO M 249 with AASHTO T 250.

M7.01.07: Glass Beads
Replace this subsection with the following:

This specification covers the requirements for glass beads which are to be dropped or sprayed on pavement
markings. Glass bead suppliers and approved batch numbers are listed on the QCML.
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All glass beads shall meet the requirements of AASHTO M 247, and be tested in accordance with AASHTO T 346
and the following:

1. A minimum of 80% of the glass beads shall be true spheres when tested in accordance with ASTM
D1155, Procedure A.

2. The glass beads shall be manufactured from commercial grade soda lime glass cullet and shall meet the
AASHTO concentration for heavy metals, 200 ppm maximum, as tested in accordance with EPA test methods
3052, 6010B and 6010c, or AASHTO T 392. The silica content shall be 60% minimum (ASTM C169).

3. Moisture Resistance - The Type 1 and Type 4 glass beads shall be treated with a moisture proof
coating and be moisture resistant as tested by AASHTO T 346, Referee Method.

4. Adherence - The Type 4 glass beads shall be coated with a silane-type adherence coating to enhance
embedding in, and adherence to, the applied binder film. The coated beads shall emit a yellow-green
fluorescence when tested by the Dansyl Chloride test procedure.

5. Intermix glass beads used in the manufacture of thermoplastic pavement markings shall meet the
requirements of AASHTO M 247, Type 1 glass beads. A moisture proof coating is optional.

A. Gradation.

The glass beads shall be tested in accordance with ASTM D1214 (By use of U.S. Standard Sieves).
Standard gradation beads shall meet the requirements of AASHTO M 247, Type 1.

Large gradation beads shall meet the requirements of AASHTO M 247, Type 4.

B. Packaging.

The beads shall be packaged in 50-lb or greater polyethylene-lined burlap paper bags or equal container;
such containers guaranteed to furnish dry and undamaged beads. The following information shall be indelibly
labeled in a clear and legible manner on each container:

(a) The name of the manufacturer.

(b) The place of manufacture.

() The words: "Glass Beads-Traffic".

(d) Size/Type/Coating.

(e) Materials Specification Number.

(f) The date of shipment (month and year).
(g) The batch number.

(h) Net weight.

C. Approval Procedure.
Requests for approval shall be submitted to the Department accompanied by:

a. Certificate of Compliance stating that the material complies with AASHTO M 247, and tested in
accordance with AASHTO T 346 and all applicable MassDOT requirements;
Independent lab test results; and

c. One bag of glass beads per batch in sample bags meeting the specifications above for verification
testing.

M7.02.: Structural Paint
Replace this subsection with the following:

1. General

New coatings systems shall be a low VOC that meets current VOC regulations. Coating systems shall be
selected from the MassDOT QCML-NEPCOAT Qualified Products List “B”. Structural paint will be tested
according to the following:

= ASTM D 562 Consistency,

= ASTM D 1475 Density,

= ASTM D3723 Pigment

= ASTM D 2369 Volatile Content

= AMS STD 595 Federal color Index
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Sampling
QCML

Each year manufacturers shall send samples of each product for each color to be used to The
Department for testing. Approved paint products and colors will be posted on the QCML. If Paint
products are not listed on QCML but are Nepcoat qualified products, samples shall be obtained from the
project site. Samples must be taken in clean, dry, airtight, widemouthed metal quart cans. The sample
container must be filled within 2 in. from the top of the can and sealed properly. Each sample must be
labeled with the name of the manufacturer, brand, coat, and color prior to shipping to The Department.

Project Site samples

Samples from project sites are not required if the paint to be used on the project is on the QCML. If samples are
obtained from the project, paint must be agitated by the contractor before sampling. Contractors shall not
combine individual paint components prior to sampling. One quart sample shall be taken in containers
described below. All samples shall be from the same batch.

Samples must be taken in clean, dry, airtight, widemouthed metal quart cans. The sample container must be
filled within 2 in. from the top of the can and sealed properly. Each sample must be labeled with the name of
the manufacturer, brand, coat, and color prior to shipping to The Department.

Project paint quantities of 40 total gallons or less shall not require sampling and testing. In lieu of sampling and
testing, the contractor shall submit a letter stating the total amount of paint to be used on the project will be 40
gallons or less. A manufacturer’s certificate of compliance shall be submitted with the letter.

SECTION M8: METALS AND RELATED MATERIALS

M8.07.0: Guardrail

Replace the first two paragraphs with the following:

The materials for this work shall conform to AASHTO M 180 and the suppliers/manufacturers of guardrail and
guardrail components shall be listed on the QCML.

Fhecccgg<<<LIE>>>>>>>> >

END OF SUPPLEMENTAL SPECIFICATIONS
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POLICY

The Massachusetts Department of Transportation (MassDOT) receives Federal financial
assistance from the Federal Highway Administration (FHWA), United States Department of
Transportation (U.S. DOT), and as a condition of receiving this assistance, has signed an
assurance that it will comply with 49 CFR Part 26 (Participation By Disadvantaged Business
Enterprises In Department Of Transportation Financial Assistance Programs). The U.S. DOT
Disadvantaged Business Enterprise Program is authorized by the Safe, Accountable, Flexible,
Efficient Transportation Equity Act: A Legacy for Users (“SAFETEA-LU”), as amended, at
Title 23, United States Code, § 1101.

Accordingly, MassDOT has established a Disadvantaged Business Enterprise (DBE) Program in
accordance with 49 CFR Part 26. It is the policy of MassDOT to ensure that DBEs have an
equal opportunity to receive and participate in U.S. DOT assisted Contracts, without regard to
race, color, national origin, or sex. To this end, MassDOT shall not directly, or through
contractual or other arrangements, use criteria or methods of administration that have the effect
of defeating or substantially impairing accomplishment of the program objectives stated below:

¢ To ensure nondiscrimination in the award and administration of U.S. DOT assisted Contracts;

¢ To create a level playing field on which DBEs can compete fairly for U.S. DOT assisted
Contracts;

¢ To ensure that the DBE Program is narrowly tailored in accordance with applicable law;

¢ To ensure that only firms that fully meet 49 CFR Part 26 eligibility standards are permitted to
participate as DBEs;

¢ To help remove barriers to the participation of DBEs in U.S. DOT assisted Contracts; and

¢ To assist the development of firms that can compete successfully in the market place outside
the DBE Program.

The Director of Civil Rights of MassDOT has been designated as the DBE Liaison Officer. The
DBE Liaison Officer is responsible for implementing all aspects of the DBE Program. Other
MassDOT employees are responsible for assisting the Office of Civil Rights in carrying out this
obligation. Implementation of the DBE Program is accorded the same priority as compliance
with all other legal obligations incurred by MassDOT in its financial assistance agreements with
each operating administration of the U.S. DOT. Information on the Federal requirements and
MassDOT’s policies and information can be found at:

Type of Info Website Description
MassDOT https://www.mass.gov/disadvantaged-business-enterprise-goals-2019-2022 MassDOT-
Highway Division Highway Div’n
Policies and Info Page

For copies of the http://www.gpo.gov/fdsys/browse/collectionCfr.action?collectionCode=CFR | FDsys — US
Code of Federal Gov’t Printing
Regulations Office

For information https://www.transportation.gov/civil-rights/disadvantaged-business-enterprise | U.S. DOT/
about the U.S.DOT FHWA page
DBE Program
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1. DEFINITIONS

As used in these provisions, the terms set out below are defined as follows:

“Broker”, for purposes of these provisions, shall mean a DBE Entity that has entered into a legally
binding relationship to provide goods or services delivered or performed by a third party. A broker
may be a DBE Entity that arranges or expedites transactions but performs no work or installation
services.

“Contractor”, “General” or “Prime” Contractor, “Bidder,” and “DB Entity” shall mean a person, firm,
or other entity that has contracted directly with MassDOT to provide contracted work or services.

“Contract” shall mean the Contract for work between the Contractor and MassDOT.

“DBB” or “Design-Bid-Build” shall mean the traditional design, bid and project delivery method
consisting of separate contracts between awarding authority and a designer resulting in a fully designed
project; and a separate bidding process and Contract with a construction Contractor or Bidder.

“DB” or “Design-Build” shall mean an accelerated design, bid and project delivery method
consisting of a single contract between the awarding authority and a DB Entity, consisting of design
and construction companies that will bring a project to full design and construction.

"Disadvantaged Business Enterprise" or "DBE" shall mean a for-profit, small business concern:

(a) that is at least fifty-one (51%) percent owned by one or more individuals who are both
socially and economically disadvantaged, or, in the case of any corporation, in which at least
fifty-one (51%) percent of the stock is owned by one or more such individuals; and

(b) where the management and daily business operations are controlled by one or more of the
socially and economically disadvantaged individuals who own it.

“FHWA” shall mean the Federal Highway Administration,” an agency within U.S. DOT that
supports State and local governments in the design, and maintenance of the Nation’s highway system
(Federal Aid Highway Program).

“Good faith efforts™ shall mean efforts to achieve a DBE participation goal or other requirement of
these Special Provisions that, by their scope, intensity, and appropriateness to the objective, can
reasonably be expected to fulfill the program requirement. Such efforts must be deemed acceptable
by MassDOT.

“Joint Venture” shall mean an association of a DBE firm and one or more other firms to carry out a
single, for-profit business enterprise, for which the parties combine their property, capital, efforts,
skills and knowledge, and in which the DBE is responsible for a distinct, clearly defined portion of
the work of the Contract and whose share in the capital contribution, control, management, risks, and
profits of the joint venture are commensurate with its ownership interest.

"Approved Joint Venture" shall mean a joint venture, as defined above, which has been approved by
MassDOT’s Prequalification Office and Office of Civil Rights for DBE participation on a particular
Contract.
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"Manufacturer" shall mean a firm that operates or maintains a factory or establishment that produces,
on the premises, the materials, supplies, articles or equipment required under the contract and of the
general character described by the specifications.

"Regular Dealer" shall mean a DBE firm that owns, operates, or maintains a store, warehouse, or
other establishment in which materials, supplies, articles or equipment of the general character
described by the specifications and required under the Contract are bought, kept in stock, and
regularly sold or leased to the public in the usual course of business.

(a) To be a regular dealer, the firm must be an established, regular business that engages, as its
principal business, and under its own name, in the purchase and sale of the products in question.

(b) A person may be a regular dealer in such bulk items as petroleum products, steel, cement, gravel,
stone, or asphalt without owning, operating, or maintaining a place of business as provided above
if the person both owns and operates distribution equipment for the products. Any
supplementing of regular dealers’ own distribution equipment shall be by long term lease
agreement and not on an ad hoc or contract by contract basis.

(c) Packagers, brokers, manufacturers’ representatives, or other persons who arrange or expedite
transactions are not regular dealers within the meaning of this definition.

“Responsive” and “Responsible” refers to the bidder's submittal meeting all of the requirements of
the advertised request for proposal. The term responsible refers to the ability of the Contractor to
perform the work. This ability can be determined prior to bid invitations.

"Small Business or Small Business Concern" shall mean a small business concern or company as
defined in Section 3 of the Small Business Act and SBA regulations implementing it (13 CFR Part
121); and is a business that does not exceed the cap on annual average gross receipts established by
the U.S. Secretary of Transportation pursuant to 49 CFR Part 26.65; see also 49 CFR Part 26.39.

"SDO" shall mean the Massachusetts Supplier Diversity Office, formerly known as the State Office
of Minority and Women Business Assistance (SOMWBA). In 2010, SOMWBA was abolished and
the SDO was established. See St. 2010, c¢. 56. The SDO has assumed all the functions of
SOWMBA. SDO is an agency within the Commonwealth of Massachusetts Executive office of
Administration and Finance (ANF) Operational Services Division (OSD). The SDO mandate is to
help promote the development of business enterprises and non-profit organizations owned and
operated by minorities and women.

"Socially and economically disadvantaged individuals" shall mean individuals who are citizens of the
United States (or lawfully admitted permanent residents) and who are:

(a) Individuals found by SDO to be socially and economically disadvantaged individuals on a case
by case basis.

(b) Individuals in the following groups, members of which are rebuttably presumed to be socially
and economically disadvantaged:
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(1) "Black Americans" which includes persons having origin in any of the Black racial groups of
Africa; (2) "Hispanic Americans" which include persons of Mexican, Puerto Rican, Cuban,
Dominican, Central or South American, or other Spanish or Portuguese culture or origin,
regardless of race; (3) "Native Americans" which include persons who are American Indians,
Eskimos, Aleuts, or Native Hawaiians; (4) "Asian Pacific Americans" which includes persons
whose origins are from Japan, China, Taiwan, Korea, Burma (Myanmar), Vietnam, Laos,
Cambodia (Kampuchea), Thailand, Malaysia, Indonesia, the Philippines, Brunei, Samoa,
Guam, the U.S. Trust Territories of the Pacific Islands (Republic of Palau), the
Commonwealth of the Northern Marianas Islands, Macao, Fiji, Tonga, Kiribati, Tuvalu,
Nauru, Federated States of Micronesia, or Hong Kong; (5) "Subcontinent Asian Americans"
which includes persons whose origins are from India, Pakistan, Bangladesh, Bhutan, the
Maldives Islands, Nepal or Sri Lanka; (6) Women; or (7) Any additional groups whose
members are designated as socially and economically disadvantaged by the Small Business
Administration (SBA), at such time as the SBA designation becomes effective.

Other terms and definitions applicable to the U.S. DOT DBE Program may be found at 49 CFR
Part 26 and related appendices and guidance pages.

2. DBE PARTICIPATION

a. Goal
On this Contract, MassDOT has established the following goal(s) for participation by firms owned
and controlled by socially and economically disadvantaged persons. At least half of the goal must be
met in the form of DBE Subcontractor construction activity as opposed to material supplies or other
services. The applicable goal remains in effect throughout the life of the contract regardless of
whether pre-identified DBE Subcontractors remain on the Project or under Contract.

X Design-Bid-Build Projects: DBE Participation Goal 14 %
(One half of this goal shall be met in the form of Subcontractor construction activity)

[] Design-Build Projects: DBE Design Participation Goal % and DBE Construction
g ] g p -

Participation Goal %
(One half of the Construction Goal shall be met in the form of Subcontractor construction
activity)

b. Bidders List

Pursuant to the provisions of 49 CFR Part 26.11(c), Recipients such as MassDOT, must collect from
all Bidders who seek work on Federally assisted Contracts the firm full company name(s), addresses
and telephone numbers of all firms that have submitted bids or quotes to the Bidders in connection
with this Project. All bidders should refer to the Special Provision Document “A00801” of the
Project proposal for this requirement.

In addition, MassDOT must provide to U.S. DOT, information concerning contractors firm status as
a DBE or non-DBE, the age of the firm, and the annual gross receipts of the firm within a series of
brackets (e.g., less than $500,000; $500,000—$1 million; $1-2 million; $2—5 million, etc.). The
status, firm age, and annual gross receipt information will be sought by MassDOT regularly prior to
setting its DBE participation goal for submission to U.S. DOT. MassDOT will survey each
individual firm for this information directly.
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Failure to comply with a written request for this information within fifteen (15) business days may
result in the suspension of bidding privileges or other such sanctions, as provided for in Section 9 of
this provision, until the information is received.

3. CONTRACTOR ASSURANCES

No Contractor or any Subcontractor shall discriminate on the basis of race color, national origin, or
sex in the performance of this contract. The Contractor shall carry out applicable requirements of 49
CFR Part 26 in all respects and as applicable prior to, or subsequent to, award of U.S. DOT assisted
Contracts. The Contractor agrees to affirmatively seek out and consider DBE firms as Contractors,
Subcontractors, and/or suppliers of materials and services for this Contract. No Contract will be
approved until MassDOT has reviewed Bidders’/Contractors’ affirmative actions concerning DBEs.
Failure to carry out these requirements is a material breach of this Contract which may result in the
termination of the Contract or such other remedy as MassDOT or FHWA deem appropriate.

4. REQUIRED SUBCONTRACT PROVISIONS

The Prime Contractor shall include the provisions of Section 3 above in every subcontract, making
those provisions binding on each Subcontractor; in addition, the Prime Contractor shall include a
copy of this Special Provision, in its entirety, in every subcontract with a DBE firm which is, or may
be, submitted for credit toward the Contract participation goal.

5. ELIGIBILITY OF DBES

Only firms that have been certified by SDO and confirmed by MassDOT as eligible in accordance
with 49 CFR Part 26 to participate as DBEs on federally aided MassDOT Contracts may be used on
this Contract for credit toward the DBE participation goal.

a. Massachusetts DBE Directory

MassDOT makes available to all bidders the most current Massachusetts Disadvantaged Business
Enterprise Directory. This directory is made available for Contractors’ convenience and is
informational only. The Directory lists those firms that have been certified as eligible in accordance
with the criteria of 49 CFR Part 26 to participate as DBEs on federally aided MassDOT contracts.
The Directory also lists the kinds of work each firm is certified to perform but does not constitute an
endorsement of the quality of performance of any business and does not represent MassDOT
Subcontractor approval.

Contractors are encouraged to make use of the DBE Directory maintained by SDO on the Internet.
This listing is updated daily and may be accessed at the SDO’s website at:
https://www.diversitycertification.mass.gov/BusinessDirectory/BusinessDirectorySearch.aspx

b. DBE Certification

A firm must apply to SDO, currently acting as certification agent for MassDOT, for DBE
certification to participate on federally aided MassDOT Contracts. A DBE application may be made
in conjunction with a firm's application to SDO for certification to participate in state-funded
minority and women business enterprise programs or may be for DBE certification only. An
applicant for DBE certification must identify the area(s) of work it seeks to perform on U.S.
DOT funded projects.
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c. Joint Venture Approval

To obtain recognition as an approved DBE Joint Venture, the parties to the joint venture must
provide to MassDOT’s Office of Civil Rights and Prequalification Office, at least fourteen (14)
business days before the bid opening date, an Affidavit of DBE/Non-DBE Joint Venture in the
form attached hereto, and including, but not limited to the following:

1. acopy of the Joint Venture Agreement;

2. a description of the distinct, clearly defined portion of the contract work that the DBE will
perform with its own forces; and,

3. all such additional information as may be requested by MassDOT for the purpose of
determining whether the joint venture is eligible.

6. COUNTING DBE PARTICIPATION TOWARDS DBE PARTICIPATION GOALS

In order for DBE participation to count toward the Contract participation goal, the DBE(s) must
have served a commercially useful function in the performance of the Contract and must have
been paid in full for acceptable performance.

a. Commercially Useful Function

(1) In general, a DBE performs a commercially useful function when it is responsible for execution
of the work of the contract and is carrying out its responsibilities by actually performing,
managing, and supervising the work involved. With respect to materials and supplies used on
the Contract, the DBE must be responsible for negotiating price, determining quality and
quantity, ordering the material, installing (where applicable) and paying for the material itself.

(2) To determine whether a DBE is performing a commercially useful function, MassDOT will
evaluate the amount of work subcontracted, industry practices, whether the amount the firm is
to be paid under the Contract is commensurate with the work it is actually performing and the
DBE credit claimed for its performance of the work, and other relevant factors.

(3) A DBE does not perform a commercially useful function if its role is limited to that of an extra
participant in a transaction, contract, or project through which funds are passed in order to
obtain the appearance of DBE participation. In determining whether a DBE is such an extra
participant, MassDOT will examine similar transactions, particularly those in which DBEs do
not participate.

b. Counting Participation Toward The Contract Participation Goal

DBE participation which serves a commercially useful function shall be counted toward the DBE
participation goal in accordance with the Provisions of 49 CFR Part 26.55(a) to (h), as follows:

a1 When a DBE participates in a construction Contract, MassDOT will count the value of the
work performed by the DBE’s own forces. MassDOT will count the cost of supplies and materials
obtained by the DBE for the work of its contract, including supplies purchased or equipment leased
by the DBE. Supplies, labor, or equipment the DBE Subcontractor uses, purchases, or leases from
the Prime Contractor or any affiliate of the Prime Contractor will not be counted.
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@)

(€))

(C))

MassDOT will count the entire amount of fees or commissions charged by a DBE firm for
providing bona fide services, such as professional, technical, consultant, or managerial
services, or for providing bonds or insurance specifically required for the performance of a U.S.
DOT assisted Contract, toward DBE participation goals, provided it is determined that the fee
is reasonable and not excessive as compared with fees customarily allowed for similar services.

When a DBE performs as a participant in a joint venture, MassDOT will count toward DBE
participation goals a portion of the total dollar value of the contract that is equal to the distinct,
clearly defined portion of the work of the Contract that the DBE performs with its own forces.

MassDOT will use the following factors in determining whether a DBE trucking company is
performing a commercially useful function:

(@)

(i)

(iii)

(iv)

™)

(vi)

the DBE must be responsible for the management and supervision of the entire trucking
operation for which it is responsible on a particular contract; there cannot be a
contrived arrangement for the purpose of meeting DBE participation goals.

the DBE must itself own and operate at least one fully licensed, insured, and
operational truck used on the Contract.

the Contractor will receive DBE credit for the total value of the transportation services
the DBE provides on the Contract using trucks owned, insured, and operated by the
DBE itself and using drivers the DBE employs alone.

the DBE may lease trucks from another DBE firm, including an owner-operator who is
certified as a DBE. The Contractor who has a contract with a DBE who leases trucks
from another DBE will receive credit for the total value of the transportation services of
the lease.

the DBE may also lease trucks from a non-DBE firm, including an owner-operator. The
Contractor who has a Contract with a DBE who leases trucks from a non-DBE is
entitled to credit for the total value of the transportation services provided by non-DBE
lessees not to the exceed the value of transportation services provided by DBE-owned
trucks on the Contract. Additional participation by non-DBE lessees receives credit only
for the fee or commission it receives as a result of the lease arrangement, fee or
commission it receives as a result of the lease arrangement. The DBE does not receive
credit for the total value of the transportation services provided by the lessee, since
these services are not provided by a DBE.

the lease must indicate that the DBE has exclusive use of, and control over, the truck.
This does not preclude the leased truck from working for others during the term of the
lease with the consent of the DBE, so long as the lease gives the DBE absolute priority
for use of the leased truck. Leased trucks must display the name and identification
number of the DBE.
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(5) MassDOT will count the Prime Contractor’s expenditures with DBEs for materials or supplies
toward DBE participation goals as follows:

(i) if the materials or supplies are obtained from a DBE manufacturer, as defined in
Section 1 above, MassDOT will count one hundred (100%) percent of the cost of the
materials or supplies toward DBE participation goals, provided the DBE meets the
other requirements of the regulations.

(i) if the materials or supplies are purchased from a DBE regular dealer, as defined in
Section 1 above, MassDOT will count sixty (60%) percent of the cost of the materials
or supplies toward the Contract participation goal, provided the DBE meets the other
requirements of the regulations.

(i) for materials or supplies purchased from a DBE which is neither a manufacturer nor a
regular dealer, MassDOT will count the entire amount of fees or commissions charged
for assistance in the procurement of the materials and supplies, or fees or transportation
charges for the delivery of materials or supplies required on a job site toward the
Contract participation goal, provided that MassDOT determines the fees to be
reasonable and not excessive as compared with fees customarily allowed for similar
services; the cost of the materials and supplies themselves will not be counted; and
provided the DBE meets the other requirements of the regulations.

c. Joint Check Policy

MassDOT recognizes that the use of joint checks may be a business practice required by material
suppliers and vendors in the construction industry. A joint check is a two-party check issued by a/the
Prime Contractor to a DBE third party such as a regular dealer of material or supplies. The Prime
Contractor issues the check as payor to the DBE and the third party jointly as payees to guarantee
payment to the third party for materials or supplies obtained or to be used by the DBE. FHWA has
established criteria to ensure that DBEs are in fact performing a commercially useful function
(“CUF”) while using a joint check arrangement. Contractors and DBEs must meet and conform to
these conditions and criteria governing the use of joint checks.

In the event that a Contractor or DBE Subcontractor desires to a use joint check, MassDOT will
require prior notice and will closely monitor the arrangement for compliance with FHWA regulations
and guidance. MassDOT may allow a joint check arrangement and give credit to a Contractor for
use of the DBE where one or more of the following conditions exist:

e The use of a joint check is in fact required by this type of vendor or supplier as a standard
industry practice that applies to all Contractors (DBEs and non-DBEs); or is required by a
specific vendor or supplier;

e Payment for supplies or materials would be delayed for an unreasonably extended period
without the joint check arrangement;

e The DBE (or any of its Subcontractors) has a pattern or history of not paying a vendor or
supplier within a reasonable time or has not established enough of a credit history with the
supplier or vendor; and/or

e The presence of severe adverse economic conditions, where credit resources may be limited
and such practices may be necessary or required to effect timely payments.
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Other factors MassDOT may consider:

Whether there is a requirement by the Prime Contractor that a DBE should use a specific
vendor or supplier to meet their Subcontractor specifications;

Whether there is a requirement that a DBE use the Prime Contractor’s negotiated price;
The independence of the DBE;

Whether approval has been sought prior to use of a joint check arrangement; and
Whether any approved joint check arrangement has exceeded a reasonable period of use;
The operation of the joint check arrangement; and

Whether the DBE has made an effort to establish alternate arrangements for following
periods ( i.e., the DBE must show it can, or has, or why it has not, established or increased a
credit line with the vendor or supplier).

Even with the use of a Joint Check, both the Contractor and DBE remain responsible for compliance
with all other elements under 49 CFR § 26.55 (¢) (1), and must still be able to prove that a
commercially useful function is being performed for the Contractor.

d. Joint Check Procedure(s)

The DBE advises its General or Prime Contractor that it will have to use a Joint Check and
provide proof of such requirement.

The General or the Prime Contractor submits a request for approval to MassDOT, using
MassDOT’s approved Joint Check Request form (Document B00855) and by notification on
the DBE Letter of Intent (Document B00854), and any other relevant documents. Requests
that are not initiated during the bid process should be made in writing and comply with the
procedure.

The MassDOT Office of Civil Rights will review the request and render a decision as part of
the approval process for DBE Schedules and Letters of Intent.

Review and Approval will be project specific and relevant documents will be made part of
the project Contract file.

Payments should be made in the name of both the DBE and vendor or supplier. Payments
should be issued and signed by the Contractor as only the guarantor for prompt payment of
purchases to the vendor or supplier. The payment to the vendor or supplier should be
handled by the DBE (i.e. if possible, funds or the joint check should be processed by the DBE
and sent by the DBE to the vendor or supplier).

MassDOT may request copies of cancelled checks (front and back) and transmittal
information to verify any payments made to the DBE and vendor or supplier.

MassDOT may request other information and documents, and may ask questions of the
Contractor, Subcontractor and vendor or supplier prior to, during, and after the project
performance to ascertain whether the Subcontractor is performing a commercially useful
function and all parties are complying with DBE Program policies and procedures as part of
the Subcontractor approval process.
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7. AWARD DOCUMENTATION AND PROCEDURES

a. The two lowest bidders/the two bidders with the lowest price per quality score point, shall

submit, by the close of business on the third (3" business day after the bid opening, a completed
Schedule of Participation by DBEs (Document B00853) which shall list:

(1) The full company name, address and telephone number of each DBE with whom the
bidder intends to make a commitment.

(2) The contract item(s), by number(s) and quantity(ies), if applicable, or specific description
of other business activity to be performed by each DBE as set forth in the Letters of
Intent. The Bidder shall list only firms which have the capacity to perform, manage and
supervise the work proposed in accordance with the requirements of 49 CFR Part 26 and
Section 6.b of these Special Provisions.

(3) The total dollar amount to be paid to each DBE. (Bidders are cautioned that at least one
half of the participation goal must be met with construction activity work.)

(4) The total dollar amount to be paid to each DBE that is eligible for credit toward the DBE
participation goal under the counting rules set out in Section 6.b.

(5) The total creditable DBE participation as a percentage of the total bid price.

b. All firms listed on the Schedule must be currently certified.

C.

e.

The two lowest bidders/the two bidders with the lowest price per quality score point, shall each
submit, with their Schedules of Participation, fully completed, signed Letters of Intent
(Document B00854) from each of the DBEs listed on the Schedule. The Letters of Intent shall be
in the form attached and shall identify specifically the contract activity the DBE proposes to
perform, expressed as contract item number, if applicable, description of the activity, NAICS
code, quantity, unit price and total price. In the event of discrepancy between the Schedule and
the Letter of Intent, the Letter of Intent shall govern.

Evidence of good faith efforts will be evaluated by MassDOT in the selection of the lowest
responsible bidder.

All information requested by MassDOT for the purpose of evaluating the Contractor's efforts to
achieve the participation goal must be provided within three (3) calendar days and must be
accurate and complete in every detail. The apparent low bidder's attainment of the DBE
participation goal or a satisfactory demonstration of good faith efforts is a prerequisite for award
of the Contract.

Failure to meet, or to demonstrate good faith efforts to meet, the requirements of these

Special Provisions shall render a bid non-responsive. Therefore, in order to be eligible for award, the
bidder (1) must list all DBE’s it plans to employ on the Schedule of Participation; and provide the
required Letters of Intent for, DBE participation which meets or exceeds the Contract goal in
accordance with the terms of these Special Provisions or (2) must demonstrate, to the satisfaction of
MassDOT, that good faith efforts were made to achieve the participation goal. MassDOT will adhere
to the guidance provided in Appendix A to 49 CFR Part 26 on the determination of a Contractor’s
good faith efforts to meet the DBE participation goal(s) set forth in Section 2 herein.
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f.

If MassDOT finds that the percentage of DBE participation submitted by the bidder on its Schedule
does not meet the Contract participation goal, or that Schedule and Letters of Intent were not timely
filed, and that the bidder has not demonstrated good faith efforts to comply with these
requirements, it shall propose that the bidder be declared ineligible for award. In that case, the
bidder may request administrative reconsideration. Such requests must be sent in writing within
three (3) calendar days of receiving notice of proposed ineligibility to: The Office of the General
Counsel, Massachusetts Department of Transportation, 10 Park Plaza, Boston, MA, 02116.

If, after administrative reconsideration, MassDOT finds that the bidder has not shown that
sufficient good faith efforts were made to comply with the requirements of these Special
Provisions, it shall reject the bidder’s proposal and may retain the proposal guaranty.

Actions which constitute evidence of good faith efforts to meet a DBE participation goal include,
but are not limited to, the following examples, which are set forth in 49 CFR Part 26, Appendix A:

(1) Soliciting through all reasonable and available means (e.g., attendance at pre-bid meetings,
advertising and/or written notices) the interest of all certified DBEs who have the capability
to perform the work of the Contract. The bidder must solicit this interest within sufficient
time to allow the DBEs to respond to the solicitation. The bidder must determine with
certainty if the DBEs are interested by taking appropriate steps to follow up initial
solicitations.

(2) Selecting portions of the work to be performed by DBEs in order to increase the likelihood
that the DBE participation goal will be achieved. This includes, where appropriate,
breaking out contract work items into economically feasible units to facilitate DBE
participation, even when the Prime Contractor might otherwise prefer to perform these
work items with its own forces.

(3) Providing interested DBEs with adequate information about the plans, specifications, and
requirements of the contract in a timely manner to assist them in responding to a
solicitation.

(4) Negotiating in good faith with interested DBEs. It is the bidder’s responsibility to make a
portion of the work available to DBE Subcontractors and suppliers and to select those
portions of the work or material needs consistent with the available DBE Subcontractors
and suppliers, so as to facilitate DBE participation. Evidence of such negotiation includes
the names, addresses, and telephone number of DBEs that were considered; a description of
the information provided regarding the plans and specifications for the work selected for
subcontracting; and evidence as to why additional agreements could not be reached for
DBEs to perform the work.

A bidder using good business judgment would consider a number of factors in negotiating
with Subcontractors, including DBE Subcontractors, and would take a firm’s price and
capabilities as well as Contract participation goals into consideration. However, the fact
that there may be some additional costs involved in finding and using DBEs is not in itself
sufficient reason for a bidder’s failure to meet the Contract DBE participation goal, as long
as such costs are reasonable. Also, the ability or desire of a Prime Contractor to perform
the work of a Contract with its own organization does not relieve the bidder of the
responsibility to make good faith efforts. Prime Contractors are not, however, required to
accept higher quotes from DBEs if the price difference is excessive or unreasonable.
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(5) Not rejecting DBEs as being unqualified without sound reasons based on a thorough
investigation of their capabilities. Contractors should be careful of adding additional
requirements of performance that would in effect limit participation by DBEs or any small
business. The Contractor’s standing within its industry, membership in specific groups,
organizations, or associations and political or social affiliations (for example union vs.
nonunion employee status) are not legitimate causes for the rejection or non-solicitation of
bids in the Contractor’s efforts to meet the Contract participation goal.

(6) Making efforts to assist interested DBEs in obtaining bonding, lines of credit, or insurance
as required by the recipient or contractor.

(7) Making efforts to assist interested DBEs in obtaining necessary equipment, supplies,
materials, or related assistance or services.

(8) Effectively using the services of available minority/women community organizations;
minority/women contractors’ groups; local, state, and federal minority/women business
assistance offices; and other organizations as allowed on a case by case basis to provide
assistance in the recruitment and placement of DBEs.

8. COMPLIANCE

a. All activity performed by a DBE for credit toward the Contract participation goal must be
performed, managed and supervised by the DBE in accordance with all commercially useful
function requirements of 49 CFR Part 26. The Prime Contractor shall not enter into, or condone,
any other arrangement.

b. The Prime Contractor shall not perform with its own organization, or assign to any other
business, an activity designated for the DBE(s) named on the Schedule(s) submitted by the Prime
Contractor under Section 7 or under paragraph 8.f of this section, without the approval of
MassDOT in accordance with the requirements of paragraphs 8.f and 8.j of this section.

¢. MassDOT may suspend payment for any activity that was not performed by the DBE to whom
the activity was committed on the approved Schedule of Participation, or that was not performed
in accordance with the requirements of Section 6.

d. MassDOT retains the right to approve or disapprove of any or all Subcontractors. Requests by
the Prime Contractor for approval of participation by a DBE Subcontractor for credit toward the
Contract participation goal must include, in addition to any other requirements for Subcontractor
approval, the following:

(1) A copy of the proposed subcontract. The subcontract must be for at least the dollar
amount, and for the work described, in the Bidder's Schedule of Participation.

(2) A resume stating the qualifications and experience of the DBE Superintendent and/or
foreperson who will supervise the on-site work. A new resume will be required for any
change in supervisory personnel during the progress of the work.

(3) A Schedule of Operations indicating when the DBE is expected to perform the work.

(4) A list of (1) equipment owned by the DBE to be used on the Project, and (2) equipment to
be leased by the DBE for use on the Project.
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(5) Alistof: (1) all projects (public and private) which the DBE is currently performing; (2) all
projects (public and private) to which the DBE is committed; and (3) all projects (public
and private) to which the DBE intends to make a commitment. For each Contract, list the
contracting organization, the name and telephone number of a contact person for the
contracting organization, the dollar value of the work, a description of the work, and the
DBE's work schedule for each project.

e. If, pursuant to the Subcontractor approval process, MassDOT finds that a DBE Subcontractor
does not have sufficient experience or resources to perform, manage and supervise work of the
kind proposed in accordance with the requirements of 49 CFR Part 26, approval of the DBE
Subcontractor may be denied. In the event of such denial, the Prime Contractor shall proceed in
accordance with the requirements paragraphs 8.f and 8.j of this section.

f. If, for reasons beyond its control, the Prime Contractor cannot comply with its DBE participation
commitment in accordance with the Schedule of Participation submitted under Section 7, the
Prime Contractor shall submit to MassDOT the reasons for its inability to comply with its
obligations and shall submit, and request approval for, a revised Schedule of Participation. If
approved by MassDOT, the revised Schedule shall govern the Prime Contractor's performance in
meeting its obligations under these Special Provisions.

g. A Prime Contractor's compliance with the participation goal in Section 2 shall be determined by
reference to the established percentage of the total contract price, provided, however, that no
decrease in the dollar amount of a bidder's commitment to any DBE shall be allowed without the
approval of MassDOT.

h. If the contract amount is increased, the Prime Contractor may be required to submit a revised
Schedule of Participation in accordance with paragraphs 8.f and 8.j of this section.

i. In the event of the decertification of a DBE scheduled to participate on the Contract for credit
toward the participation goal, but not under subcontract, the Contractor shall proceed in
accordance with paragraphs 8.f and 8.j of this section.

j. The Prime Contractor shall notify MassDOT immediately of any facts that come to its attention
indicating that it may or will be unable to comply with any aspect of its DBE obligation under
this Contract.

k. Any notice required by these Special Provisions shall be given in writing to: (1) the Resident
Engineer; (2) the District designated Compliance Officer; and (3) the DBE Liaison Officer,
MassDOT Office of Civil Rights, 10 Park Plaza, — 3rd Floor - West, Boston, MA, 02116 and
cc’d to the Deputy Chief of External Programs.

I. The Prime Contractor and its Subcontractors shall comply with MassDOT’s Electronic Reporting
System Requirements (MassDOT Document 00821) and submit all information required by
MassDOT related to the DBE Special Provisions through the Equitable Business Opportunity
Solution (“EBO”). MassDOT reserves the right to request reports in the format it deems
necessary anytime during the performance of the Contract.

m. Termination of DBE by Prime Contractor
(1) A Prime Contractor shall not terminate a DBE Subcontractor or an approved substitute
DBE firm without the prior written consent of MassDOT. This includes, but is not limited
to, instances in which a Prime Contractor seeks to perform work originally designated for a
DBE Subcontractor with its own forces or those of an affiliate, a non-DBE firm, or with
another DBE firm.
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2

©)

4)

)

(6)

MassDOT may provide such written consent only if MassDOT agrees, for reasons stated in
its concurrence document, that the Prime Contractor has good cause to terminate the DBE
firm.

For purposes of this paragraph, good cause includes the following circumstances:
(i)  The DBE Subcontractor fails or refuses to execute a written contract;

(i) The DBE Subcontractor fails or refuses to perform the work of its subcontract in a way
consistent with normal industry standards. Good cause, however, does not exist if the
failure or refusal of the DBE Subcontractor to perform its work on the subcontract results
from the bad faith or discriminatory action of the Prime Contractor;

(iii) The DBE Subcontractor fails or refuses to meet the Prime Contractor's reasonable,
nondiscriminatory bond requirements.

(iv) The DBE Subcontractor becomes bankrupt, insolvent, or exhibits credit unworthiness;

(v) The DBE Subcontractor is ineligible to work on public works projects because of
suspension and debarment proceedings pursuant 2 CFR Parts 180, 215 and 1,200 or
applicable State law;

(vi) (vii) MassDOT has determined that the listed DBE Subcontractor is not a responsible
contractor;

(vii) The listed DBE Subcontractor voluntarily withdraws from the Project and provides
written notice of its withdrawal;

(viii) The listed DBE is ineligible to receive DBE credit for the type of work required;

(ix) A DBE owner dies or becomes disabled with the result that the listed DBE Contractor is
unable to complete its work on the Contract;

(x)  Other documented good cause that MassDOT determines compels the termination of the
DBE Subcontractor. Good cause, however, does not exist if the Prime Contractor seeks
to terminate a DBE it relied upon to obtain the Contract so that the Prime Contractor can
self-perform the DBE work or substitute another DBE or non-DBE Contractor after
Contract Award.

Before transmitting to MassDOT a request to terminate and/or substitute a DBE
Subcontractor, the Prime Contractor must give notice in writing to the DBE Subcontractor,
with a copy to MassDOT, of its intent to request to terminate and/or substitute, and the
reason for the request.

The Prime Contractor must give the DBE five (5) business days to respond to the Prime
Contractor's notice. The DBE must advise MassDOT and the Contractor of the reasons, if
any, why it objects to the proposed termination of its subcontract and why MassDOT
should not approve the Prime Contractor's action. If required in a particular case as a
matter of public necessity (e.g., safety), MassDOT may provide a response period shorter
than five (5) business days.

In addition to post-award terminations, the provisions of this section apply to pre-award
deletions of or substitutions for DBE firms.
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n.

Prompt Payment.

Contractors are required to promptly pay Subcontractors under this Prime Contract within ten
(10) business days from the receipt of each payment the Prime Contractor receives from
MassDOT. Failure to comply with this requirement may result in the withholding of payment to
the Prime Contractor until such time as all payments due under this provision have been received
by the Subcontractor(s) and/or referral to the Prequalification Committee for action which may
affect the Contractor’s prequalification status.

9. SANCTIONS

If the Prime Contractor does not comply with the terms of these Special Provisions and cannot
demonstrate to the satisfaction of MassDOT that good faith efforts were made to achieve such
compliance, MassDOT may, in addition to any other remedy provided for in the Contract, and
notwithstanding any other provision in the Contract:

a.

10.

Retain, in connection with final acceptance and final payment processing, an amount determined
by multiplying the total contract amount by the percentage in Section 2, less the amount paid to
approved DBE(s) for work performed under the Contract in accordance with the provisions of
Section 8.

Suspend, terminate or cancel this Contract, in whole or in part, and call upon the Prime
Contractor's surety to perform all terms and conditions in the Contract.

In accordance with 720 CMR 5.05(1)(f), modify or revoke the Prime Contractor's
Prequalification status or recommend that the Prime Contractor not receive award of a pending
Contract. The Prime Contractor may appeal the determination of the Prequalification Committee
in accordance with the provisions of 720 CMR 5.06.

Initiate debarment proceedings pursuant to M.G.L. c. 29 §29F and, as applicable, 2 CFR Parts
