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SUPPLEMENTAL SPECIFICATIONS

The 1988 English and 1995 Metric Standard Specifications for Highways and Bridges are amended by the following
modifications, additions and deletions. These are supplemental specifications and shall prevail over those published in the
Standard Specifications for Highways and Bridges. This supplement incorporates all previous Error & Addenda sheets, and
Supplemental Specifications, and therefore supersede all previous supplements and addenda.

ALL SECTIONS

Global Changes
Replace the words Qualified Product Listing maintained by the Research and Materials Division, 400 D Street, South

Boston Ma. 02110-1953, telephone number 617-526-8686 and all variations thereof with Qualified Construction Materials
List at each occurrence.

Change the words Bituminous Concrete and Class | Bituminous Concrete Type I-1 to Hot Mix Asphalt at each occurrence.

Change the words Cement Concrete Masonry to Cement Concrete at each occurrence.
Change the words Linear Foot and Vertical Foot to Foot at each occurrence.

Change the words ground granular blast-furnace slag to slag cement at each occurrence.

DIVISION |
GENERAL REQUIREMENTS AND COVENANTS

SECTION 1.00
DEFINITION OF TERMS

SUBSECTION 1.02 Abbreviations.
(page 3 English, page 1.3 Metric) Revise the abbreviation list to read as follows:

AASHTO — American Association of State Highway and Transportation Officials
ACI — American Concrete Institute

AISC - American Institute of Steel Construction

AISI — American Iron and Steel Institute

ANSI — American National Standards Institute

ASTM - American Society of Testing and Materials
ATSSA - American Traffic Safety Services Association
AWPA — American Wood Preservers Association
AWWA - American Water Works Association

AWS — American Welding Society

DEP — Commonwealth of Massachusetts Department of Environmental Protection
EPA - United States Environmental Protection Agency
FHWA — Federal Highway Administration

IES — lllumination Engineering Society

IMSA - International Municipal Signal Association

ITE - Institute of Traffic Engineers

MEC — Massachusetts Electrical Code

MASH - AASHTO Manual for Assessing Safety Hardware
MUTCD - Manual on Uniform Traffic Control Devices
NEC — National Electrical Code

NEMA - National Electrical Manufacturers Association
NEPCOAT - Northeast Protective Coating Committee
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SUBSECTION 1.02 (continued)
NPCA — National Precast Concrete Association
NTPEP — National Transportation Product Evaluation Program
OSHA - Occupational Safety and Health Administration
PCI — Precast/Prestressed Concrete Institute
SAE - Society of Automotive Engineers
SSPC - Society for Protective Coatings
UL — Underwriters Laboratories

SUBSECTIONS 1.03 through 1.43 Definition of Terms.
(pages 4, thru 7 English) Replace the existing definitions with the following, renumber existing definitions 1.39 (Subgrade)
through 1.43 to 1.40 through 1.44, and add new definitions 1.45 and 1.46.

(pages 1.7 thru 1.8 Metric) Replace Subsection 1.40 with the definition of Subbase below and renumber existing definitions
1.40 (Subgrade) through 1.45 to 1.41 through 1.46.

1.06  Bid .o See Proposal.

Bid, Informal as to form.................... A bid which contains a minor deficiency or deviation from what is
requested by the Department.

Bid, Informal as to substance............ A bid which fails to comply with the requirements of the public
bidding law.
1.17 Department The Massachusetts Department of Transportation.
1.22 Invitation for Bids..........ccccooreininnnne The advertisement for Proposals for all work or materials on which

bids are required. Such advertisement will indicate the approximate
project value, category of work and location of the work to be done
and the time and place of the opening of Proposals.

GO = o] 1o N The specific section of highway together with all appurtenances and
construction to be performed thereon under the contract.

1.39  SubbaSe ... The layer of material placed on the subgrade as a foundation for
roadway or sidewalk.

1.45 Notice to Proceed.........ccceevrvrvreivrnrnnnns A written communication issued by the Department to the Contractor
authorizing him to proceed with the work and establishing the date of
commencement of the work.

1.46 Substantial Completion..........ccccc....... Shall mean either that the work required by the contract has been
completed except for work having a contract price of less than one
percent of the then adjusted total contract sum, or substantially all of
the work has been completed and opened to public use except for
minor incomplete or unsatisfactory work items that do not materially
impair the usefulness of the work required by the contract.
Substantial completion shall be conclusively determined by the
Engineer after inspection of the work.
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SECTION 2.00
PROPOSAL REQUIREMENTS AND CONDITIONS

SECTION 2.00 PROPOSAL REQUIREMENTS AND CONDITIONS.
(page 7 English, page 1.9 Metric) Replace this Subsection with the following:

2.01 Proposal Forms and Plans.

A. Prequalification Prior to Requesting Proposal Forms.

Subject to the requirements of Chapter 29, Section 8B of the Massachusetts General Laws, each prospective Bidder
proposing to bid on any work, excepting the construction, reconstruction, repair or alteration of buildings, to be awarded
by the Department or by a municipality under the provisions of Chapter 90, Section 34 of the Massachusetts General
Laws must be prequalified in accordance with 720 CMR 5.00, “Prequalification of Contractors and Prospective Bidders
for Statewide Engineering Field Survey Services”, if the amount of the proposal added to the value of the uncompleted
work already under contract with the Department will aggregate $50,000 or more.

For work aggregating under $50,000, prequalification requirements shall be at the discretion of the Department.

Except for projects for which prequalification is not required under 720 CMR 5.04(2), proposals for a project shall
be limited to those bidders who have been prequalified by the Prequalification Committee in the specified class of work
on or before the time of bid opening.

B. Issuance of Proposal Forms and Plans.

All prospective Bidders who intend to bid on work to be awarded by the Department, may obtain the plans and
specifications from the Department at the place specified in the Notice to Contractors.

For projects to be awarded under the provisions of Section 34, Chapter 90 of the Massachusetts General Laws,
bidders may obtain plans and specifications from the applicable municipality at the place specified in the Notice to
Contractors.

Contractors intending to bid on any project must first obtain "Request for Proposal Forms™” (R-109 Form), from the
Prequalification Office, which form must be completed and submitted to the Director of Prequalification for approval.
Upon approval, the official bidder shall be entitled to receive official proposal documents. Other interested parties may
receive an informational copy of the plans and specifications.

Official proposal documents shall contain plans and specifications showing the location and description of the
contemplated work; an itemized proposal form listing the estimates of the various quantities of work to be performed and
materials to be furnished; the time in which the work must be completed; and also a Notice to Contractors and special
provisions for the particular project.

The Department is not responsible for loss of or damage to the official proposal documents after they have been mailed
or given to the bidder. If loss or damage occurs, the bidder may request another copy.

Modifications to any official proposal documents will be made through the Addendum process and posted on
www.bidx.com and www.commbuys.com. The bidder shall take responsibility for incorporating the revised data into the
proposal upon notification from the Department. The bidder must provide an e-mail address to the Department for
receipt of addenda notification.

2.02 Interpretation of Basic Estimate of Quantities.

All bids will be compared on the estimate of quantities of work to be done, as shown in the Proposal.

The parties expressly agree that these quantities are being set forth as a basis for the comparison of bids only and the
parties also expressly agree that the actual amount of work may not correspond therewith. The Department expressly
reserves the right to adjust said quantities in accordance with actual conditions as found to exist during the course of
work.

Bidders agree to submit their estimate upon the following express condition, which shall apply to and become part of
every bid received:

The work has been divided into items in order to enable the Bidder to bid on the different portions of the work in
accordance with the Bidder’s estimate of their cost, so that in the event of an increase or decrease in the quantities of any
particular item of work the actual quantities executed shall be paid in accordance with the contract.
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SECTION 2.00 (continued)

An increase or decrease in the quantity for any item shall not be regarded as cause for an increase or decrease in the
contract unit prices, nor in the time allowed for the completion of the work, except as provided in Subsections 4.06, 8.10
and 9.03.

2.03 Examination of Plans, Specifications, Special Provisions, and Site of Work.

The Department will prepare plans and specifications giving directions which will enable any competent mechanic or
contractor to carry them out. The Bidder is expected to examine carefully the site of the proposed work, the proposal,
plans, specifications, supplemental specifications, special provisions, and contract forms, before submitting a Proposal.
The submission of a bid shall be considered prima facie evidence that the Bidder has made such examination of the site
of the proposed work, plans, proposal, etc., and is familiar with the conditions to be encountered in performing the work
and as to the requirements of the plans, specifications, supplemental specifications, special provisions, and Contract.

2.04 Preparation of Proposals.

All bidders shall use Bid Express for submittal of bids. Bidders shall subscribe to the BidExpress on-line bidding
exchange by following the instructions provided at www.bidx.com or by contacting:

Info Tech Inc.

5700 SW 34th Street, Suite 1235
Gainesville, FL 32608-5371
email:customer.support@bidx.com

In order to submit a bid, the Bidder shall have a digital identification (ID) issued by the Department on file with Info
Tech Inc. and enabled by Info Tech Inc. This Digital ID represents the firm as an individual, partnership, corporation,
limited liability company, or joint venture. By entering and submitting the Digital 1D the authorized parties obligate the
firm to the bid. Using this digital 1D shall constitute the Bidder’s signature for proper execution of the Proposal.

Electronic bid files are provided through the Bid Express on-line bidding exchange at http://www.bidx.com/. The
bidder shall follow the on-line instructions and review the help screens provided to assure that the schedule of items is
prepared properly. Bidders shall download and acknowledge any and all addenda files prior to submitting their final bid.
Bids shall be submitted in accordance with the requirements of the Bid Express Web site.

At the designated time of the bid opening the Department will accept, as the official bid, the set of proposal forms
generated from the Expedite Proposal file submitted by the bidder which includes the bid item sheets, bid bond submittal
acknowledgement, addendum acknowledgement, and affidavit acknowledgement.

The Department will not be responsible for any communications or hardware breakdowns, transmission
interruptions, delays, or any other problems that interfere with the receipt or withdrawal of proposals as required above
either at the Bidder’s transmitting location, at the Department’s receiving location, or anywhere between these locations
will not be considered grounds for a bid protest. The Department will not be held responsible if the bidder cannot
complete and submit a bid due to failure or incomplete delivery of the files submitted via the Internet.

2.05 Delivery of Proposals.
The Bidder shall submit the proposal prior to the time set for opening of the bid.
2.06 Proposal Guaranty Required.

In order to insure the faithful fulfillment of its terms, each Proposal shall be accompanied by a bid deposit in the
amount of 5 percent of the bid.

The bid deposit shall be a bid bond in a form satisfactory to the Department furnished by a surety company
incorporated pursuant to Chapter 175, Section 105 of the General Laws or authorized to do business in the
Commonwealth under Chapter 175, Section 106 of the General Laws and satisfactory to the Department; or cash; or a
certified check drawn on a responsible bank or trust company (or a treasurer's or cashier's check issued by such bank or
trust company), payable to the Massachusetts Department of Transportation.
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SECTION 2.00 (continued)
2.07 Withdrawal of Proposals.

Prior to the designated bid opening time, the Bidder may electronically withdraw a proposal.

After the deadline for submitting bids, a bidder may submit a written request to withdraw its bid to the Department.
The Department will only grant the request on a clear showing to the satisfaction of the Department that the bid amount
resulted from bona fide clerical or mechanical error of a substantial nature or from other similar unforeseen
circumstances. When the Department grants a request to withdraw a bid, the Department will return the bidder’s bid
deposit.

2.08 Public Opening of Proposals.

The total price of each compliant proposal submitted by the deadline indicated in the Notice to Contractors, will be
posted on www.bidx.com forthwith after the bid submission deadline. Bids may be examined on www.bidx.com or at
MassDOT after the bid submission deadline and posting of the results on www.bidx.com.

2.09 Rejection of Proposals.

Proposals which fail to meet the requirements of Subsections 2.04, 2.05 and 2.06 or which are incomplete,
conditional or obscure, or which contain additions not called for, alterations or irregularities of any kind, or in which
errors occur, or which contain abnormally high or abnormally low prices for any class or item of work, may be declared
informal, provided however that the Department may, if it deems it to be in the public interest, waive any or all
informalities as to form. Informalities as to substance, however, shall not be waived.

More than one Proposal from the same Bidder, whether or not the same or different names appear on the signature
page, will not be considered. Reasonable proof for believing that any Bidder is so interested in more than one Proposal
for the work contemplated will cause the rejection of all Proposals made by him/her directly or indirectly. Any Proposals
will be rejected if there is reason for believing that collusion exist among the Bidders. (See Subsection 3.01.)

In accordance with 720 CMR 5.00, Proposals may also be rejected if:

(i)  award of the contract would result in the Bidder exceeding the Aggregate Bonding Capacity established by its
Surety Company, or the Bidder's Proposal exceeds its single project limit, or the Bidder was not prequalified in the
specified class of work on or before the time of bid opening; or

(if)  the Bidder is presently debarred from performing work of any kind under the provisions of Massachusetts
General Laws, Chapter 29, Section 29F, or any other applicable debarment provisions of the Massachusetts General
Laws or any rule or regulation promulgated thereunder; or

(iii)  the Bidder is presently debarred from performing work of any kind under the laws of any state other than the
Commonwealth of Massachusetts, or by any Federal agency or authority; or

(iv) there is substantial reason to believe that the condition of the Bidder's firm is less favorable than at the time of
its last Application for Prequalification; or

(v) the Bidder does not have sufficient equipment, or sufficient assets to provide necessary equipment either
through purchase or lease agreements; or

(vi) the Bidder's performance on past or current work with the Department or other awarding authorities is or has
been unsatisfactory; or

(vii) on current projects of the Department or other public authorities the Bidder frequently fails or has failed to
pay its subcontractors or material suppliers in a timely manner, or that 5 or more subcontractors or material suppliers of
the Contractor for a project currently under construction have filed demands for direct payment with the project’s
awarding authority in accordance with Massachusetts General Laws, Chapter 30, Section 39F;or

(viii) the Bidder is not otherwise an eligible and responsible Bidder capable of performing the work.

2.10 Disqualification of Bidders.

Bidders whose Proposals have been rejected because of evidence of collusion may be subject to debarment under
applicable provisions of state and federal law.

2.11 Determination of Lowest Bid.
The lowest bid shall be determined by the Department on the basis of the total price for which the entire work will be

performed, arrived at by a correct computation of all the items specified in the Proposal at their estimated quantities and
the unit prices submitted therefor.
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SECTION 2.00 (continued)
2.12 Material Guaranty.

Before any contract is awarded, the Bidder may be required to furnish without expense to the Department a complete
statement of the origin, composition and manufacture of any or all materials proposed to be used in the construction of
the work, together with samples, which may be subjected to the tests required by the Department to determine the quality
and fitness of the material.

SECTION 3.00
AWARD AND EXECUTION OF CONTRACT

SECTION 3.00 AWARD AND EXECUTION OF THE CONTRACT.
(page 10 English, page 1.13 Metric) Replace this Subsection with the following:

3.01 Consideration of Proposals.

The Department reserves the right to reject any and all bids, or any bid item, to advertise for new Proposals for the
project, to waive technicalities, to waive informalities as to form, or to proceed to do the work otherwise, as may be
deemed to be in the best interest of the Department.

Nothing herein shall be construed as depriving the Department of the right to reject any bid when such bid does not
fully comply with the specifications for the project or the applicable public bidding laws or regulations, or the Contractor
is otherwise not eligible or responsible to receive award of the contract.

A proposal will be considered irregular and will be rejected if it is determined that any of the unit prices are
materially unbalanced to the detriment of the Department. The bidder will be required to justify in writing the price or
prices bid for the work in question before the Department decides to award the contract or reject the bid.

3.02 Award of Contract.

Subject to the reservations in Subsection 3.01, the contract will be awarded to the lowest eligible and responsible
Bidder.

It is anticipated that the Contract will be awarded within 30 days after the opening of bids, or, for projects requiring
concurrence by the FHWA, or other Agencies, within 45 days after the opening of bids.

The successful bidder will be notified by mail or otherwise that his bid has been accepted and that he has been
awarded the Contract.

No municipality may award a contract until the Department has determined that the bidder was prequalified in the
specified class of work on or before the time of bid opening, and has not exceeded the Aggregate Bonding Capacity
established by the bidder's surety company, and has, if applicable, a Single Project Limit in an amount equal to or in
excess of the Proposal amount, and is otherwise in compliance with 720 CMR 5.00, “Prequalification of Contractors and
Prospective Bidders for Statewide Engineering Field Survey Services”.

3.03 Retention of Proposal Guaranty.

The two lowest Bidders shall keep their bids open for at least 30 days after the opening of bids, or, for projects
requiring concurrence by the FHWA, or other Agencies, for at least 45 days after the opening of bids. The Proposal
guaranties of the two lowest Bidders will be retained until after execution of the Contract, prior to which, however, either
Bidder may substitute a bid bond, cash or certified check (or cashier's or treasurer's check), all as described in Subsection
2.06, for the guaranty already deposited with the Supervisor of Fiscal Management of the Department. The Department
will endeavor to return the Proposal guaranties of all Bidders other than the two lowest Bidders within three days after
the opening of bids.

After the bid has been kept open for the required number of days the low Bidder may withdraw his bid and request
the return of his proposal guaranty, in which case the guaranty of both the two lowest Bidders will be returned and the
second lowest Bidder's Proposal shall not be considered for award. After the bid has been kept open for the required
number of days the second lowest Bidder may withdraw his bid and request the return of his proposal guaranty, in which
case only the proposal guaranty of the second lowest Bidder will be returned.
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SECTION 3.00 (continued)
3.04 Contract Bonds Required.

A Performance Bond in the full amount of the Contract will be required by the Department to ensure the faithful
performance of the Contract and in accordance with Subsection 7.18.

A Payment Bond in an amount of the contract price will be required to be furnished by the Contractor to the
Department as security for payment by the Contractor and Subcontractors for labor, materials, rental equipment and for
such other purposes as are more specifically set forth in Massachusetts General Laws, Chapter 149, Section 29 and
Chapter 30, Section 39A and all amendments thereto.

The payment bond referred to in Chapter 149, Section 29 and Chapter 30, Section 39A is the sole security under said
sections for payment by the Contractor and Subcontractor for labor performed or furnished and materials used or
employed therein; said security to remain in force until the validity of all such claims shall be established and finally
determined and if determined and established as valid, all such claims shall be paid by the surety.

The Performance Bond and the Payment Bond shall be in a form satisfactory to the Department, furnished by a
surety company incorporated pursuant to Chapter 175, Section 105 of the General Laws or authorized to do business in
the Commonwealth under Chapter 175, Section 106 of the General Laws and satisfactory to the awarding authority. The
name of the agency or agent writing these bonds shall be identified with or on the bond.

All alterations, extensions of time, extra work and any other changes authorized under these specifications, or under
any part of the Contract may be made by the Department. The Contractor shall be responsible for notifying the surety or
sureties regarding changes to the Contract. The Contractor shall provide evidence of revised bond.

Where the Contract utilizes additional artisans, equipment rental, materials, engineering services and specialty
services to complete work assignments approved by the Engineer, the Contractor is responsible for additional bond
associated with the increased value of the Contract.

3.05 Execution of Contract.

The prepared Contract forms, bond forms, certificate of insurance forms, and Certification of Construction Equipment
Standard Compliance Form will be sent with the notification of award to the successful Bidder who shall execute and deliver
the Contract and furnish the required forms and surety to the Department within 14 days after the date of the notice of award.

The Contract shall be in writing. When the awarding authority is the Massachusetts Department of Transportation,
the Contract shall be executed in duplicate, one of which duplicates shall be kept by the Department and one delivered to
the Contractor. When the awarding authority is a municipality it shall be executed in triplicate, one of which triplicates
shall be kept by the municipality, one delivered to the Department, and one delivered to the Contractor.

3.06 Failure to Execute Contract.

Should the successful bidder fail to execute the contract and furnish the bonds and certificate of insurance within the
time stipulated, the Department may, at its option, determine that the Bidder has abandoned the Contract and thereupon
the Proposal and acceptance shall be null and void. In accordance with Chapter 30, Section 39M of the Massachusetts
General Laws, the guaranty accompanying the Proposal may be retained and collected by the Department as liquidated
damages for the delay and expense caused by the abandonment of the Contract.

SECTION 4.00
SCOPE OF WORK

SUBSECTION 4.01 Intent of the Contract.
(page 12 English, page 1.15 Metric) Add the following paragraph after the 4" paragraph:

The Contract shall include technical submittals, schedule submittals, materials Certificates of Compliance (COCs),
payroll records and any and all other documents required by the plans and specifications to support the physical work of the
contract.

SUBSECTION 4.03 Extra Work (Also see Subsection 4.05).
(page 12 English, page 1.15 Metric) Change the words Subsection 8.10, Part F. to Subsection 8.10. in the second
paragraph.
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SUBSECTION 4.04 Changed Conditions.
(page 1.16 Metric) In the third sentence of the second paragraph delete the words ““... or a change in the cost of
performance of the work...”.

SUBSECTION 4.04 (continued)
(page 13 English, page 1.16 Metric) Replace the second sentence in paragraph (a) with the following:

The Engineer shall promptly investigate the conditions and shall promptly prepare a written report of the findings with a copy
to the Contractor. If the Engineer finds that such conditions as have been described in detail by the Contractor do exist and
in fact do so differ materially or substantially, an equitable adjustment shall be made and the Contract modified in writing
accordingly.

(page 14 English, page 1.16 Metric) Replace the last three paragraphs of this Subsection with the following:
The provisions of Section 39N of Chapter 30 of the General Laws, as amended, do not apply to construction contracts

entered into on behalf of a municipality under the provisions of Section 34, Chapter 90 of the General Laws.

SUBSECTION 4.05 Validity of Extra Work.
(page 14 English, page 1.17 Metric) Delete the words *“...Chapter 29, Section 20A and...”.

SUBSECTION 4.06 Increased or Decreased Contract Quantities.
(page 14 English, page 1.17 Metric) Replace this Subsection with the following:

The quantities contained in the Contract are set forth as a basis for the comparison of bids only and may not
necessarily reflect the actual quantity of work to be performed. The Department reserves the right to increase, decrease
or eliminate the quantity of any particular item of work.

Where the actual quantity of a pay item varies by more than 25 percent above or below the estimated quantity stated
in the Contract, an equitable adjustment in the Contract Price for that pay item shall be negotiated upon demand of either
party regardless of the cause of the variation in quantity.

No allowances will be made for loss of anticipated overhead costs or profits suffered or claimed by the Contractor
resulting directly or indirectly from such increased, decreased or eliminated quantities or from unbalanced allocation
among the contract items from any other cause. It is the intention of this provision to preserve the bid basis while
limiting the Contractor’s risk exposure to 25% of each bid quantity.

In the case of an overrun, the contractor will be compensated at the Contract Unit Price for a quantity up to 125% of
the Contract quantity. The adjusted unit price shall only be applied to that quantity above 125% of the contract quantity.

Neither party shall be required to demonstrate any change in the cost to perform the work based solely on the
overrun. The original Contract unit bid price shall have no bearing on determining the adjusted unit price for an overrun.
The adjusted unit price shall be based on the estimated cost of performing the added work over 125% of the bid quantity.

To assist the Engineer in the determination of an equitable adjustment for an overrun, the Contractor shall prepare a
submission in the following manner and accept as full payment for work or materials an amount for an equitable
adjustment in the Contract Price equal to the following:

(1) The actual cost or a reasonable cost estimate for direct labor, material (less value of salvage, if any) and use of

equipment, plus 10 percent of this total for overhead,;

(2) Plus actual cost or a reasonable cost estimate of Worker’s Compensation and Liability Insurance, Health, Welfare

and Pension Benefits, Social Security deductions and Employment Security Benefits;

(3) Plus 10 percent of the total of (1) and (2) for profit and other unallocated costs;

(4) Plus the estimated proportionate cost of surety bonds.

No allowance shall be made for general superintendence and the use of small tools and manual equipment.

For work performed by a Subcontractor, the Contractor shall accept as full payment therefore an amount equal to the
actual cost or the reasonable cost estimate to the Contractor of such work as determined by the Engineer, plus 10 percent
of such cost. The Subcontractor is bound by the same criteria for the determination of an equitable adjustment as the
Contractor.
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SUBSECTION 4.06 (continued)

In the case of an under-run, the unit price for the actual quantity installed, if less than 75% of the bid quantity, shall
only be adjusted to account for documented increased unit costs that result solely from the decreased quantity. Actual
cost to perform the under-run quantity of work shall not be used to determine payment for an under-run. The adjusted
unit price for the under-run shall be the bid price plus the documented change in the unit cost of performing the work due
solely to the decreased quantity. In no case shall the total payment for an under-run item exceed the total bid value for
the item.

The Contractor is required to furnish itemized statements of cost and give the Department access to supporting
records.

In the event that an adjusted unit price cannot be agreed upon within 30 days after being requested by either party, a
unit price will be established that is deemed to be fair and equitable by the Engineer, whether higher or lower than the
unit price bid. Payment will be made at that rate until agreement is reached or until the Contractor chooses to exercise his
rights under Section 7.16.

SECTION 5.00
CONTROL OF WORK

SUBSECTION 5.02 Plans and Detail Drawings.
(page 15 English, page 1.20 Metric) Replace this Subsection with the following:

Approved plans, profiles and sections on file in the office of the Department will show the location, details and
dimensions of the highway, bridges and other work contemplated, and all work shall be in conformity therewith and with
the specifications.

Contract drawings, supplemental plans and detail drawings designed by the Department are part of the complete plans.
Shop drawings, detail drawings, erection drawings, catalog cuts, temporary structures and other plans designed and or
submitted by the Contractor as required in the Specifications shall, upon approval by the Engineer, become part of the
complete set of plans.

Drawings or plans for which the Contractor is responsible for the design, such as for, but not limited to, steel
sheeting; cofferdams; sign, signal and lighting supports; temporary structures; temporary traffic control plans, erection
drawings; demolition drawings; and computations submitted by the Contractor for approval shall bear the seal of a
Professional Engineer of the appropriate discipline registered in Massachusetts.

Approval of shop drawings by the Engineer does not relieve the Contractor of any responsibility under the Contract
for conformance to the applicable codes, standards, etc.; nor for errors in dimensions, details or quantities; nor for
compliance with the details of the original approved design.

Structural steel shop drawings shall be prepared and presented in accordance with the AASHTO/NSBA Steel Bridge
Collaboration G1.3 Shop Detail Drawings Presentation Guidelines Documentation with Sample Drawings. Structural
steel shop drawings shall be reviewed and approved in accordance with the AASHTO/NSBA Steel Bridge Collaboration
G1.1 Shop Detail Drawing Review/Approval Guidelines. If there are any conflicts between these guides and the
Standard Specifications, the Standard Specifications shall govern.

The Contractor shall not receive payment for, nor be allowed to install any item or materials which require shop
drawing approval until the shop drawings for that item have been approved by the Engineer.

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 project is located; location(s) where the material is to be used; MassDOT contract
number; Federal aid project number, when applicable; MassDOT Projis Number; name of the general contractor; 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.

The Contractor shall submit two sets of full-scale shop drawing prints to the Engineer for approval. If corrections
are required, one set of the marked-up drawings will be returned to the Contractor for revision and subsequent re-
submittal. The Engineer shall make all copies of the approved shop drawings as indicated in Table 1 of Subsection 5.02
and will distribute the drawings. No changes shall be made to the approved drawings without the written consent of the
Engineer.

Shop drawings for any fabricated steel or aluminum product will not be accepted from anyone other than approved
suppliers as noted in Subsection 6.01.

Within 15 days after receipt of an approved shop drawing for any item, the Contractor shall provide the Department
written proof that the approved materials have been ordered.
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SUBSECTION 5.02 (continued)

The Contractor, upon approval of shop drawings shall submit to the Engineer a TIFF (tagged image file format) file
for each of the structural shop drawing sheets. Shop drawings that will require a TIFF submission are those for all
primary load carrying bridge members and all attachments to them, such as bridge beams and diaphragms, and for
structural reinforcing rebars. Depending upon the bridge type, the construction documents may require TIFF submissions
for additional bridge components. The TIFF files shall be in black and white at a resolution of 300 dpi (dot per inch) and
group 4 or group 3 compression. Each TIFF file shall be named using the bridge BIN (Bridge Identification Number),
followed by up to eight digit description such as STGIRDER, CONCBEAM, TIMBSTRI, APPRSLAB, BRIDDECK,
followed by a 3 digit sheet number. The sheet number in the TIFF files name shall correspond to the sequential number of
the shop drawings. A typical TIFF file would be: 2ULSTGIRDERO0O02. All TIFF files corresponding to the same shop
drawings set shall be grouped and saved under a separate folder. The folder shall be named using the BIN and description
combination. The TIFF files shall be created from the original stamped approved drawings and shall be submitted to the
Department on compact discs (CD's).

The contract prices shall include the cost of furnishing all detail drawings and the TIFF files on compact discs (CD's)
and the Contractor will be allowed no extra compensation therefore. The Engineer may withhold a portion of the payment
until all required files have been received and accepted.

TABLE 1: NUMBER OF SETS REQUIRED FOR APPROVAL

TYPE OF DESCRIPTION NUMBER OF
SUBMITTAL SETS

TRAFFIC: PRECAST CONCRETE UNITS, SIGNS, SUPPORTS,
CASTINGS, SIGNAL MECHANISMS, HIGHWAY LIGHTING, 9
ETC.

STRUCTURAL  STEEL; METAL BRIDGE RAILINGS;
PROTECTIVE SCREENS; METAL CASTING; METAL PLATES
AND MACHINERY; PRESTRESSED CONCRETE STRUCTURAL 8
UNITS; NOISE BARRIER; ELASTOMERIC BEARINGS;
Shop Drawings ARMORED STRIP SEAL AND FINGER JOINTS

SPECIAL METAL PIPES; PIPE ARCHES; STRUCTURAL PLATE
ARCHES; STRUCTURAL PIPES AND STRUCTURAL PLATE 7
PIPES

REINFORCING STEEL; SPECIAL NON-TRAFFIC PRECAST
CONCRETE UNITS (PIPES, MANHOLES, ETC.)

STEEL BEAM ERECTION; PRESTRESSED CONCRETE BEAM
ERECTION; PRECAST CONCRETE ARCH / FRAME UNIT 6

ERECTION; BRIDGE DEMOLITION; DECK REMOVAL & | (9 sets required
SHIELDING DESIGN; SHEETING / COFFERDAM DESIGNS; | when a railroad is
TEMPORARY BRIDGES; BEAM OR PIPE JACKING | involved)

PROCEDURE
Construction
Procedures PILE DRIVING (WAVE EQUATION METHOD); PILE LOAD
TESTS; EMBANKMENT SETTLEMENT; SIGN SUPPORTS / 6
STRAIN POLES

PILE CAPACITY (UNDER 50 TONS); SCHEDULES &
CONSTRUCTION EQUIPMENT
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SUBSECTION 5.05 Cooperation by Contractor.
(page 17 English, page 1.21 Metric) Add the following sentence to the end of the first paragraph:

The documents are to be picked up by the Contractor within 30 days of the Award of contract. Contractors requesting the
documents after the 30 day period will be required to purchase the requested documents.

SUBSECTION 5.09 Inspection of Work.
(page 18 English) Add the following to the first paragraph of page 19:

The Department strongly encourages the use of recycled products. The Contractor must identify wherever recycled
products are to be used.

SUBSECTION 5.10 Removal of Defective or Unauthorized Work.
(page 19 English, page 1.24 Metric) Replace the last paragraph of this subsection with the following:

Upon failure of the Contractor to remove and satisfactorily dispose of any or all defective or unauthorized work, and to
remedy the same after being so notified, the Engineer may withhold the estimated costs therefor from any moneys due or to
become due the Contractor until the work is corrected. Upon the further failure of the Contractor to remove and satisfactorily
dispose of any or all defective or unauthorized work, and to remedy the same, the Engineer may cause such defective work to
be remedied, removed and replaced; and such unauthorized work to be removed, and may deduct the costs therefor from any
moneys due or to become due the Contractor.

SUBSECTION 5.11 Final Acceptance.
(page 19 English, page 1.24 Metric) Replace second sentence of the first paragraph with the following:

If all construction provided for and contemplated by the Contract is found completed to the Engineer’s satisfaction, that
inspection shall constitute the final inspection and the Engineer shall in writing make acceptance of the physical work,
which acceptance shall relieve the Contractor from further responsibility only with respect to the physical work.

(page 19 English, page 1.24 Metric) Replace the last paragraph with the following:

After the Contractor has finished installing the controller and all other associated traffic signal control equipment and
after the Contractor has set the signal equipment to operate as specified in the contract documents, the fine tuning,
adjusting and testing period shall begin. During this period, the Contractor, under the direction of the Engineer and with
the cooperation of the local community representatives, if applicable, will make necessary adjustments and tests to ensure
safe and efficient operation of the equipment. This period shall not last for more than 30 days, and the contract
completion date has taken this testing period into consideration. No request for final acceptance will be considered until
successful completion of the testing period.

The cost of electrical energy consumed by the operation of traffic signals, highway lighting or other electrical
devices during the construction, fine tuning, adjustment and testing of the devices will be borne by the owner of the
existing device. In the case of an installation requiring a new electrical service, the cost of electrical energy consumed
will be borne by the Contractor until final acceptance.
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SECTION 6.00
CONTROL OF MATERIALS

SUBSECTION 6.01 Source of Supply and Quality.
(page 20 English, page 1.27 Metric) Add the following paragraph above the second paragraph from the end of this
subsection:

These Certificates of Compliance (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. 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.

(page 20 English, page 1.26 Metric) Replace the 5™ paragraph (English), 5" and 6™ paragraph (Metric) with the following:

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 and 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.

(page 20 English, page 1.26 Metric) Replace the 11" paragraph in the amended Subsection, which begins “Unless otherwise
provided...” with the following:

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.

(page 20 English) Replace the 13" paragraph in the amended Subsection with the following:

Where no inspection of materials is arranged for by the Department and before such materials are incorporated into the
work, the Contractor shall submit to the Department for approval, three notarized copies of the Manufacturer's or Supplier's
statement for each kind of material furnished, which shall certify compliance with the specifications and shall contain the
following information:

SUBSECTION 6.04 Defective Materials.
(page 21 English, page 1.27 Metric) Replace this Subsection with the following;

Materials not conforming to these specifications shall be rejected and removed from the work by the Contractor as
directed. No rejected material, the defects of which have been subsequently corrected, shall be used except with the
permission of the Engineer. Should the Contractor fail to remove non-conforming material within the time indicated in
writing, the Engineer may withhold the estimated cost of the removal and replacement of the non-conforming material from
any moneys due or to become due the Contractor. Upon further failure of the Contractor to remove and replace the non-
conforming material, the Engineer_shall have the authority to remove and replace the defective material, and the cost of such
removal and replacement will be deducted from any moneys due or to become due the Contractor.
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SECTION 7.00
LEGAL RELATIONS AND RESPONSIBILITY TO THE PUBLIC

SUBSECTION 7.01 Laws to be Observed. (A. General.)
(page 22 English) After the 5th full paragraph on the page add the following new paragraph.

The Contractor shall not, otherwise than as provided by law for the proper discharge of official duty, directly or
indirectly, give, offer or promise anything of value to any present or former state employee, for or because of any official act
performed or to be performed by such employee or person selected to be such employee. The phrase "anything of value" as
used herein means any item of value, including but not limited to invitations or tickets to sporting events, social gatherings,
outings or parties, or the provision of meals or lodging, or the use of vehicles of any kind, and any other item or thing of
monetary value. In the event that the Contractor breaches this provision, the Department may take action against the
Contractor including but not limited to the following: (A) ordering the Contractor to cease the work or any part thereof, (b)
termination of the contract, (c) requiring Contractor's sureties to complete the work, and (d) suspend or terminate the
Contractor's prequalification status.

(page 22 English) Delete the last section of part A. General entitled "Minimum Dump Truck Rates.".

(page 1.30 Metric) Delete the last section of part A. General entitled “Dump Truck Rates.”.

SUBSECTION 7.02 Prevention of Water Pollution — Sanitary Provisions.

(page 23 English, page 1.30 Metric) Change the title of this Subsection and add the Air Pollution Requirements below to
the beginning of this Subsection, followed by the header for the Water Pollution Requirements which pertains to the
remainder of this Subsection.

7.02Pollution Prevention.
I. Air Pollution Prevention Requirements.
A. Diesel Construction Equipment.

The Massachusetts Department of Transportation is a participant in the MassCleanDiesel Program established by the
Massachusetts Department of Environmental Protection (DEP) and the purpose of this specification is to achieve
documentable diesel emission reductions that result in beneficial air quality improvements to construction workers and
the general public through the retrofit of diesel-powered non-road construction equipment.

The Contractor shall certify that all Contractor and Sub-Contractor diesel-powered non-road construction equipment
and vehicles greater than 50 brake horsepower (hp) that will be utilized in performance of the work under this contract
(hereinafter “Diesel Construction Equipment” or “DCE”) have (1) engines that meet the EPA particulate matter (PM)
Tier emission standards in effect for non-road diesel engines for the applicable engine power group or, (2) emission
control technology verified by EPA or the California Air Resources Board (CARB) for use with “non-road engines” or
(3) emission control technology verified by EPA or CARB for use with “on-road engines” provided that such equipment
is operated with diesel fuel that has no more than 15 parts per million (ppm) sulfur content (i.e., Ultra Low Sulfur Diesel
(ULSD) fuel) or (4) emission control technology certified by manufacturers to meet or exceed emission reductions
provided by either “on-road” or “non-road” emission control technology verified by EPA or CARB. Emission control
devices, such as oxidation catalysts or particulate filters, shall be installed on the exhaust system side of the diesel
combustion engine equipment. The Contractor is responsible to insure that the emissions control technology is operated,
maintained, and serviced as recommended by the manufacturer. Note: See Exemptions below regarding the use of rental
equipment. See Compliance section regarding minimum emission reductions that must be provided by non-verified EPA
or CARB emission control devices.

For the latest up-to-date list of EPA-verified technologies, see: http://www.epa.gov/otag/retrofit/verif-list.htm.
For the latest up-to-date list of CARB verified technologies, see: http://www.arb.ca.gov/diesel/verdev/vt/cvt.htm.
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SUBSECTION 7.02 (continued)
Exemptions

A. Rented diesel equipment greater than 50 brake hp that will be used on site for 30 days or less over the life of the
project (i.e., 30 days cumulative) are exempt from this specification. However, if the rented equipment will be used more
than 30 cumulative days, then the equipment must comply with this specification. In either case, rental equipment must
be included as part of the detailed records of DCE under Submittals and Reporting. Note: Any contractor owned
equipment that are more than 50 brake hp that are used on site for 30 cumulative days or less over the life of the project,
are not exempt from complying with this specification.

B. Large cranes (such as Sky cranes or Link Belt cranes) which are responsible for critical lift operations are
exempt from installing Retrofit Emission Control Devices if they adversely affect equipment operation. Technical
justification must be submitted to the Engineer for approval to document the impact on operations.

C. The Engineer may create an exemption when there is a compelling emergency need to use diesel vehicles or
engines that do not meet the contract conditions for emission controls. Examples include the need for rescue vehicles or
other equipment to prevent or remedy harm to human beings or additional equipment required to address a catastrophic
emergency such as structure collapse or imminent collapse. Once the emergency is controlled, such non-compliant
equipment must be removed from the project. Meeting contract deadlines will not be considered a compelling
emergency.

D. Diesel-powered non-road construction equipment greater than 50 brake horsepower need not be equipped with
either EPA of CARB verified emission control technology if the non-road construction equipment diesel engine is
certified to meet the EPA particulate matter (PM) Tier emission standards in effect for non-road diesel engines for the
applicable engine power group. Note: If emissions from the DCE at the start of the project meets the most current EPA
PM emissions standards in effect at the time but are superseded by newer Tier emission standards (i.e., Tier 3 emission
standards replaced by Tier 4 emission standards), then the superseded DCE must be retrofitted prior to the end of the
contract with emission control technology per Section 2.

E. If an additional DCE (greater than 50 brake hp), or permanent replacement is brought on site after work has
commenced, the Contractor has 15 calendar days from the time the DCE is brought on site, to install emission control
technology per this specification (unless the DCE has an engine that meets the EPA particulate matter (PM) Tier emission
standards in effect for non-road diesel engines for the applicable engine power group).

Submittals and Reporting

The Contractor shall fill out and return the following forms within 14 days of the date of contract Award:
Certification of Construction Equipment Standard Compliance Form

Diesel Equipment Data Sheet

These forms are available on the MassDOT website at www.mass.gov/massdot/highway/

Should the successful bidder fail to execute the said form, MassDOT may, at its option, determine the Contractor has
abandoned the Contract and shall take action in accordance with Subsection 3.06.

The Diesel Equipment Data Sheet is a certified list of all DCE to be utilized on the project and provide the following
information for each DCE in tabular form.

Contractor/subcontractor name.

Identify if owned/rented equipment.

Equipment type.

Equipment make, model and VIN.

Engine model, year of manufacture and HP rating.

Type of fuel used.

Emission Control Device (ECD) type (DOC or DPF).

ECD manufacturer, make and model.

ECD EPA/CARB Verification Number or ECD performance certification provided by manufacturer(s) that the DOC
or DPF meets or exceeds emission reductions when compared to an EPA or CARB verified device.

ECD installation date.

For each piece of DCE, the Contractor shall also submit digital color pictures showing the machine and the
MassDOT-issued compliance label (with inspection tag number).
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SUBSECTION 7.02 (continued)

The Contractor and subcontractor shall maintain detailed records of all DCE used on the project, including the
duration times the DCE is used on the project site. Records shall be available for inspection by MassDOT. The Engineer
shall be immediately notified of any new DCE brought onto the project.

Compliance

A. All DCE that are not exempt, must comply with these provisions whenever they are present on the project site.
If a non-verified EPA or CARB emissions control device is used for compliance with this specification, then the device
must provide the following minimum emission reductions:

Diesel Oxidation Catalysts Diesel Particulate Filters
Particulate Matter: 20% Particulate Matter: 85%
Carbon Monoxide: 40%

Volatile Organic Compounds: 50%

Note: If emission reductions for a non-verified ECD appear to be questionable as determined by MassDOT, the
Contractor shall provide all supporting emission test data, including test procedures, as requested by MassDOT for the
ECD. If emission reductions cannot be substantiated by supporting test data, then the ECD in question must be replaced
with a different ECD.

B. Upon confirming that the Diesel Construction Equipment meets the EPA particulate matter (PM) Tier emission
standards in effect for non-road diesel engines for the applicable engine power group or has the requisite pollution
control technology installed, MassDOT will issue a non-transferable compliance label that will assign a compliance
tracking number to the DCE.

C. All DCE subject to this Specification shall display the compliance label in a visible location.

D. When leased or rented equipment which has been retrofitted by the Contractor is returned to the rental company,
the Contractor will remove the Compliance label and return the label to the Engineer.

E. Use of a DCE which has been issued a compliance label and which is found without the device is a breach of
this contract and will be subject to a stipulated penalty of $2,500 per day. See Non-compliance section below.

F. If an emission control device which was purchased and/or utilized on or after March 1, 2005 and was in
compliance with the MassDOT diesel retrofit requirements in place between March 1, 2005 and the issuance of this
specification, the retrofit device will be considered in compliance with this specification. Note: If a retrofit device (i.e.,
DOC or DPF) used between March 1, 2005 and issuance of this specification does not have a performance certificate
which shows the pollutant emission reductions being provided by the retrofit device meets or exceeds emission
reductions provided by either an EPA or CARB verified “on-road” or “non-road” emission control device, then the
device will be considered non-compliant with this specification.

Non-compliance

All DCE may be inspected by the Engineer or designated agent without prior notice to the Contractor. If any DCE is
found to be in non-compliance, the Contractor must either remove the DCE from the project or retrofit it within 15
calendar days. Failure to comply will subject the Contractor to an Environmental Deficiency Deduction described below.
A Notice of Non-Compliance will be issued by the Engineer or his agent at the time the noncompliance is identified.

If the Contractor fails to take corrective action within 15 calendar days of issuance of the Notice of Non-Compliance,
a daily monetary deficiency deduction will be imposed for each calendar day the deficiency continues. The deduction
will be $2,500 per calendar day for each piece of DCE determined to be in non-compliance. The deficiency deduction is
irrevocable and shall not be reimbursed. Pay estimates will be held and no payments made until all equipment is brought
into compliance.
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SUBSECTION 7.02 (continued)
Costs

All costs associated with the installation of emission control technology are the responsibility of the Contractor and
shall be considered incidental to the cost of the project. No additional compensation is provided. In addition, all DCE
greater than 50 brake hp shall comply with the requirements of this specification at the start of work commencing on site.
The Contractor’s compliance with this specification shall not be grounds for claims.

B. Construction Dust Control.

The Contractor shall comply with the provisions of the Massachusetts Department of Environmental Protection Code
of Massachusetts Regulations (CMR) Regulations 310 CMR 7.09 “Dust, Odor, Construction and Demolition.”

The Contractor is responsible for control of dust at all times, 24 hours per day, 7 days per week. The Contractor
shall treat soil at the site, haul roads, stockpiled materials and other areas disturbed by the operations with dust
suppressors or other means to control dust. Dry power brooming will not be permitted. The Contractor shall use
vacuuming, wet sweeping, regenerative air sweeping, or wet power broom sweeping. The use of sandblasting and
compressed air will be permitted only with acceptable dust controls in place. Only wet cutting of concrete block,
concrete and asphalt will be permitted.

Trucks and equipment leaving the site and entering public streets shall be cleaned of mud and dirt adhering to the
vehicle body and wheels. Trucks and equipment arriving at and leaving the site with materials shall be loaded in a
manner that will prevent the dropping of materials or debris on the streets. The contractor shall secure and cover
transport equipment and loose materials to ensure that materials do not become airborne during transit. Material with
high water content shall not be allowed to leak from truck cargo areas during transport over streets. Spills of materials in
public areas shall be removed immediately without additional compensation.

C. Vehicle Engine Anti-ldling

The Contractor is responsible for control of unnecessary engine idling at all times, 24 hours per day, 7 days per
week.

Contractor shall perform all Work specified under this Section in compliance with the provisions of the
Massachusetts DEP Code of Massachusetts Regulations (CMR) 310 CMR 7.11 “Transportation Media.”

The engines to all equipment and vehicles on or adjacent to the work site that are not being actively used in excess of
five minutes shall be turned-off. Equipment and vehicles exempt from the five minute anti-idling requirement include:
cranes involved with critical lift operations, equipment and vehicles being serviced, vehicles engaged in the delivery or
acceptance of equipment or material, and vehicles engaged in an operation which engine power is necessary for an
associated power need.

D. Construction Noise Control

The Contractor shall comply with the provisions of the Massachusetts DEP Code of Massachusetts Regulations
(CMR) 310CMR 7.10 “Noise.”

Contractors and sub-contractors owning, leasing, or controlling equipment that is a source of sound shall not
willfully, negligently, or through failure to provide necessary equipment, service, or maintenance, cause, allow, or permit
excessive noise emissions.

All construction related activities which characteristically emit sound as well as construction and demolition
equipment, should be fitted with and/or accommodated with equipment and/or material to suppress sound as necessary, or
be operated in a manner so as to suppress sound.

I1. Water Pollution Requirements.

SUBSECTION 7.04 Motor Vehicles.
(page 24 English, page 1.32 Metric) Replace the first paragraph with the following:

All motor vehicles (except vehicles used solely for transporting employees to and from the project) and trailers used
wholly or in part within the Commonwealth by the Contractor or any Subcontractor, or by any person directly or indirectly
employed by them in the execution of the Contract, shall be registered in the Commonwealth of Massachusetts and bear
Massachusetts registration plates except as stipulated in Subsection 7.03.
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SUBSECTION 7.05 Insurance Requirements.
(page 25 English) Replace the 1st sentence of the 3rd paragraph under A. Workmen's Compensation Insurance. with the
following:

Such insurance shall not be canceled or otherwise terminated until ten days after written notice of cancellation or
termination is given by the party proposing cancellation to the other party or until notice has been received that the employer
has secured insurance from another insurance company or has otherwise insured the payment of compensation provided for
by Massachusetts General Laws Chapter 152 as amended.

(page 25 English, page 1.33 Metric) Replace the entire section under B. Public Liability Insurance. with the following:

B. Public Liability Insurance.

The Contractor shall take out and maintain insurance of the following kinds and amounts in addition to any other kinds
or bonds required under other provisions of the Contract, with no compensation therefor other than that provided by the
contract unit prices.

1. Contractor’s Public Liability and Property Damage Liability Insurance.

The Contractor shall furnish evidence to the Department that, with respect to the operations the Contractor performs, the
Contractor carries regular Contractors’ Public Liability Insurance providing for a limit of not less than $1,000,000 for all
damages arising out of bodily injuries to or death of one person, and subject to that limit for each person, a total limit of
$2,000,000 for all damages arising out of bodily injuries to or death of two or more persons in any one accident, and regular
Contractor’s Property Damage Liability Insurance providing for a limit of not less than $1,000,000 for all damages arising
out of injury to or destruction of property in any one accident, and subject to that limit per accident, a total or aggregate limit
of $2,000,000 for all damages arising out of injury to or destruction of property during the policy period.

2. Contractor’s Protective Public Liability and Property Damage Liability Insurance.

The Contractor shall furnish evidence to the Department that, with respect to the operations performed for him/her by
Subcontractors, the Contractor carries on his/her own behalf regular Contractor’s Protective Public Liability Insurance
providing for a limit of not less than $1,000,000 for all damages arising out of bodily injuries to or death of one person, and
subject to that limit for each person, a total limit of $2,000,000 for all damages arising out of bodily injuries to or death of
two or more persons in any one accident, and regular Contractor’s Protective Property Damage Liability Insurance providing
for a limit of not less than $1,000,000 for all damages arising out of injury to or destruction of property in any one accident
and, subject to that limit per accident a total or aggregate limit of $2,000,000 for all damages arising out of injury or
destruction of property during the policy period.

3. Railroads’ Protective Liability and Property Damage Liability Insurance.

In addition to the above, the Contractor shall furnish evidence to the Department that, with respect to the operation the
Contractor or any of his/her Subcontractors perform, the Contractor has provided for and on behalf of the Railroad Company
affected by this Contract Regular Protective Liability Insurance providing for a limit of not less than the amount named in the
Special Provisions for all damages arising out of bodily injuries to or death of one person, and subject to that limit for each
person, a total limit of the amount named in the Special Provisions for all damages arising out of bodily injuries to or death of
two or more persons in any one accident, and Regular Protective Property Damage Liability Insurance for a limit of not less
than the amount named in the Special Provisions for all damages arising out of injury to or destruction of property in any one
accident and, subject to that limit per accident, a total or aggregate limit of the amount named in the Special Provisions for all
damages arising out of injury to or destruction of property during the policy period.

4. Asbestos Liability Insurance.

In addition to the above, when items for asbestos testing or removal are contained in the bid items for the project, the
Contractor shall furnish evidence to the Department that, with respect to the work the Contractor or any of his/her
Subcontractors perform, the Contractor carries on behalf of him/her self Asbestos Liability Insurance providing for a limit of
not less than $1,000,000 for all damages arising out of bodily injuries to or death of one person, and subject to that limit for
each person, a total or aggregate limit of $2,000,000 for all damages arising out of bodily injuries to or death of two or more
persons in any one ashestos related incident.

(page 26 English, page 1.34 Metric) Add the following new paragraph under C. General:

6. Insurers shall be licensed and registered in accordance with Massachusetts General Laws. Policies shall indemnify
against loss with no deductible amount. Policies shall not contain any provision for Contractor self-insurance.
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SUBSECTION 7.06 Patented Devices, Materials and Processes.
(page 26 English, page 1.34 Metric) Replace this Subsection with the following:

It is mutually understood and agreed that, without exception, contract prices are to include all royalties and costs
arising from patents, trademarks and copyrights in any way involved in the work. It is the intent that whenever the
contractor is required or desires to use any design, device, material or process covered by letters patent or copyright, the
right for such use shall be provided for by suitable legal agreement with the patentee or owners. A copy of this
agreement shall be filed with the Engineer; however, whether or not such agreement is made or filed as noted, the
contractor and the surety in all cases shall indemnify and save harmless the Department from any and all claims for
infringement by reason of the use of any such patented design, device, material or process to be involved under the
contract. The Contractor and the surety shall indemnify the Department for any cost, expenses and damages which it may
be obliged to pay, by reason of any such infringement, at any time during the prosecution or after the completion of the
work.

SUBSECTION 7.09 Public Safety and Convenience.
(page 27 English) Change the word include to included in the last sentence of the third paragraph.

(page 27 English, page 1.35 Metric) Add the following paragraph after the fourth paragraph:

The Contractor shall provide to the Engineer and to the police and fire departments of each affected municipality a
contact list of contractor personnel who can be notified in the event of an emergency. The list shall have the names and
telephone numbers of personnel available 24 hours a day, 7 days a week for the duration of the field work. The list shall
be kept current and shall include secondary contacts as needed to ensure that an authorized person is available at all times
to mobilize crews as required to respond to emergencies. If contacted directly by emergency response personnel, the
Contractor shall immediately notify the Engineer.

(page 27 English, page 1.35 Metric) Replace the 6™ paragraph with the following:

The safety and convenience of the travelling public takes precedence over the convenience of the Contractor.

Where the construction impacts the traveled way, traffic flow shall be maintained in accordance with the approved
traffic management plan.

At any time during operations when a traffic delay occurs resulting in conditions which, as determined by the
Engineer, significantly impede traffic or create a hazard to public safety, the Engineer will suspend the work and order
the roadway opened to full available capacity. The Contractor shall immediately cease operations affecting traffic and
provide a safe travel way.

No additional compensation will be paid for suspending the work. The sole allowance for any such suspension is an
extension of time as provided by Subsection 8.10.

If significant, unexpected traffic delays are recurring, the Contractor may be required to modify the work hours and
the traffic management plan.

When grading operations are in progress, each level of excavation or fill shall be graded as near as practicable to an
even surface so as to provide a satisfactory passageway for the use of traffic.

(page 27 English, page 1.36 Metric) Add the following paragraph after the eleventh paragraph of the Subsection:
Work is restricted to a normal 8-hour day, 5-day week, with the Prime Contractor and all Subcontractors working on the

same shift. No work shall be done on Saturdays, Sundays, holidays, or the day before or after a holiday without prior
approval of the Engineer.
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SUBSECTION 7.09 (continued)
(page 27 English, page 1.36 Metric,) Replace from the paragraphs starting with “Trenches shall not be opened...” to
the end with the following:

Trenches shall not be opened in traveled ways until all materials and equipment required for the work are at the site
and available for immediate use. When work is not in progress trenches in areas subject to public travel shall be covered
with steel plates capable of safely sustaining an HS20 Loading with 33% impact. The work at each trench shall be
practically continuous, with the placing of conduit and piping, backfilling and patching of the surface closely following
each preceding operation.

At the end of each working day where trenches in areas of public travel are covered with steel plates, each edge of such
plates shall either be beveled or protected by a ramp with a slope of 2-feet (600 mm) horizontally to 1-inch (25 mm)
vertically. Temporary patching material for the ramps shall meet the requirements of Section 472 Hot Mix Asphalt for
Miscellaneous Work. The cost of necessary patching materials, and their maintenance and removal, will be considered
incidental to the item involved, with no separate payment.

Pending installation of castings, all structures in travel ways or deemed hazardous by the Engineer shall be protected
with suitable covers (steel plates or equal) capable of safely sustaining an HS20 Loading with 33% impact. The cost of
necessary covers or plates will be considered incidental to the item involved with no separate payment.

SUBSECTION 7.11 Traffic Officers and Railroad Flagging Service.
(page 28 English, page 1.36 Metric) Replace this Subsection with the following:

The Contractor shall provide such police officers as the Engineer deems necessary for the direction and control of traffic
within the site. Such officers shall wear regulation policemen’s uniforms and reflectorized safety vests meeting the
requirements of ANSI 107, Class 3. They may be reserve, special, or regular officers not subject to the control of the
Contractor.

Compensation for the services of said police officers will be paid by the Contractor to their employers, subject to all
rules and regulations, ordinances, or by-laws in effect in the city or town in which the work is being performed. The
Department shall pay the same hourly rate as the municipality in which they are working pays its police for similar work on
the municipality’s projects as set by the municipality’s collective bargaining agreement. The Department shall not pay
any administrative charges charged by the municipality in association with the police costs. The Department will pay the
Contractor for all police officers approved by the Department. Within two weeks from the issuance of payment by the
Department for police costs, the Contractor shall submit proof that payment has been made to the police department. Failure
of the Contractor to provide proof of payment within the two week period will result in the following: (a) the removal of the
prior payment from the subsequent estimate; and (b) all future payments will be made on a reimbursement basis, based upon
the receipt of a cancelled check.

If any of the work required to be done by the Contractor may obstruct the tracks of a railroad or in any way endanger the
operation of its trains, and the services of a flagger or flaggers or other railroad employees are required by the Chief Engineer
of the railroad company and personnel are assigned by that Chief Engineer for the protection of the property and traffic of the
Railroad against hazards, the cost of all such flagging services will be paid by the Contractor to their employers, subject to
the rules and regulations of the railroad company. The Department will only pay the Contractor for the costs of flaggers in
the same manner as described above for police officers. The Department shall not pay any administrative charges associated
with the costs of flaggers charged by the railroad nor shall the Department pay charges for debit accounts if such accounts are
required by the railroad.
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SUBSECTION 7.13 Protection & Restoration of Property.
(page 29 English, page 1.37 Metric) Add the following paragraph after the first paragraph, and capitalize "The" at the
start of the second sentence of the 7" paragraph of the English book:

The Contractor shall maintain all drainage systems in the project areas to provide continual drainage of the
travelways and construction area. All pipes and structures installed as part of this Contract shall be left in a clean and
operable condition at the completion of the work.

(page 29 English, page 1.37 Metric) Replace the last paragraph with the following:

The Contractor shall adhere to all requirements established by Occupational Safety and Health Administration and take
all necessary precautions for the protection of personnel and equipment. The bidder’s attention is directed to the Code of
Federal Regulations Part 1926 - Safety and Health Regulations for Construction, Subpart CC, 1926.1408 Power line safety
(up to 350 kV)--equipment operations which establishes the minimum clearance between the lines and any part of the crane
or load. If the voltage is unknown the minimum clearance is 20 feet. If the line is known to be rated 50 KV or below the
minimum clearance is 10 feet. For higher voltages consult the above referenced subsection. For protection of personnel and
equipment, the Contractor should be aware of this regulation especially during paving operations using dump trucks.

SUBSECTION 7.14 Responsibility for Damage Claims.
(pages 29 English, page 1.38 Metric) Replace the first paragraph with the following:

The Contractor shall indemnify, defend, and save harmless the Commonwealth, the Department, the Municipality,
and all of its offices, agents, and employees from and against all claims, damages, losses, and expenses, including
attorney’s fees, for or on account of any injuries to persons or damages to property arising out of or in consequence of the
acts of the Contractor in the performance of the work covered under the contract or failure to comply with the terms and
conditions of said contract, and is caused in whole or in part by any negligent act or omission of the Contractor, any
subcontractor, anyone indirectly employed by any of them or anyone for whose acts any of them may be liable, regardless
of whether or not it is caused in part by a party indemnified hereunder.

SUBSECTION 7.16 Claims of Contractor for Compensation.
(page 35 English, page 1.44 Metric) Add (English) / Replace (Metric) this paragraph above the last
paragraph of the Subsection:

Interest on judgments for contractor claims filed with the Superior Court of Massachusetts shall be calculated
pursuant to the provisions of M.G.L. c. 231, 86 | 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.
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SUBSECTION 7.23 Archeological and Paleontological Discoveries.
(page 38 and 38 English, page 1.47 Metric) Replace this Subsection with the following;

7.23 Discovery of Unanticipated Archaeological and Skeletal Remains.

Should any archaeological remains be encountered during any phase of construction, the Contractor shall
immediately cease all construction activities in the discovery area, secure the area and notify the Engineer. The Engineer
shall immediately notify the MassDOT Environmental Services Section in Boston Headquarters Office. The MassDOT
Archeologist shall inspect the remains and their context in order to evaluate the discovery.

In the event a potentially significant archaeological find is encountered, as determined by the MassDOT
Archaeologist, the Contractor shall carefully protect the discovery area by placing snow fencing and/or flagging (with an
approximately 30-foot buffer zone) around the find(s). The MassDOT Archaeologist shall notify the Federal Highway
Administration (if the project is federally funded), the Massachusetts State Archaeologist, the Massachusetts State
Historic Preservation Officer/Executive Director of the Massachusetts Historical Commission and other relevant parties
(the Massachusetts Commission on Indian Affairs, Tribal Historic Preservation Officers) of the discovery and serve as
the liaison on all subsequent actions. Outside the protected discovery area, construction work may continue.
Construction may not resume in the discovery area until the MassDOT Archaeologist has secured all necessary regulatory
approvals and given the approval to continue to the Engineer.

If skeletal remains are discovered during construction, the Contractor shall immediately cease all work in the
discovery area, secure and protect the area and notify the Engineer as stipulated above. The Engineer shall immediately
contact the State Medical Examiner, the police and the MassDOT Archaeologist. If the skeletal remains prove to be
human and more than 100 years old, as determined by the State Medical Examiner, the MassDOT Archaeologist shall
consult with the Massachusetts State Archaeologist and other relevant parties pursuant to all procedures and protocols
under the Massachusetts Unmarked Burial Law (M.G.L. Chapter 38, Section 6; M.G.L. Chapter 9, Section 26A and 27C;
and M.G.L. Chapter 7, Section 38A) and Section 106 of the National Historic Preservation Act as amended, and its
implementing regulations for emergency situations and post-review discoveries [36 CFR 800.12(b)(2) or 36 CFR
800.13(b)].

SECTION 8.00
PROSECUTION AND PROGRESS

SUBSECTION 8.01 Subletting or Assignment of Contract.
(page 38 English, page 1.48 Metric) Add the following sentence to the end of the second paragraph:

The Contractor shall not withhold retainage on any subcontract.
(page 38 English, page 1.48 Metric) Replace the paragraph just above the last paragraph of this subsection with the
following:

(2) Chapter 30, General Laws, Section 39L Public construction work by foreign corporations; restrictions and
reports.
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SUBSECTION 8.03 Prosecution of Work.
(page 39 English, page 1.48 Metric) Add the following to the end of the Subsection:

The contract work shall be expedited when the Engineer determines that the safety and/or the convenience of the public
necessitates an earlier completion date for the performance of the work contained in the contract.

Compensation for expediting the work shall be based on the actual added cost of direct labor as applied to the overtime
labor cost only. The contractor shall accept as full compensation for the actual added cost of expediting the contract work
the following:

(@ The added overtime premium portion of the direct labor costs (the premium labor cost less [minus] the regular time

labor cost);

(b) Plus the actual cost for payroll taxes associated with (a) above.

(c) Plus an overhead additive of 10% of the total of (a) and (b) above for related overhead.

(d) Plus any proportionate added cost for surety bond.

For work performed by a Subcontractor, the Contractor shall accept as full payment thereof an amount equal to the
added cost to the Subcontractor as determined above, plus 10% of such cost.

No allowance shall be made for general superintendence as such costs shall be considered reimbursed under the
overhead additive applied to direct labor. No allowance shall be made for any additional equipment, equipment operating
costs, or the use of small tools and manual equipment.

SUBSECTION 8.07 Character of Workmen, Methods and Equipment.
(page 39 English, page 1.49 Metric) Change the title as shown below and add the following after the second paragraph
of this subsection:

8.07 Character of Workers, Methods and Equipment.

The Contractor is responsible to ensure that all personnel, including all subcontractors, working on the project are
issued and are wearing all necessary personal protective safety equipment while working within the project limits. This
equipment shall include, as a minimum, a hardhat and a safety vest, regardless of the type of work being performed, and
shall include floatation vests for work over or around water. Hardhats shall have a minimum rating meeting ANSI Type |
Class E or G and be capable of taking a 40 pound impact; vests shall be a minimum of ANSI/ISEA 107- Class 2. The
Contractor shall furnish such hardhats and vests and maintain a sufficient supply of such at the work site for the
Contractor’s personnel assigned to the project as well as those visiting the work site. Personal protective safety
equipment for Roadway Traffic Flaggers is specified in Subsection 850.41.

(pages 1.50 Metric) In the second paragraph from the end of this Subsection replace
accomplishing...”” with *... by the Contractor in accomplishing...”.

... by the Contractor is
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SUBSECTION 8.10 Determination and Extension of Contract Time for Completion (Time Extensions).
(page 40 English, page 1.51 Metric) Replace this subsection with the following:

A. General

It is an essential part of all contracts that contractors shall perform the Work fully, entirely and in an acceptable manner
within the contract duration.

The contract duration is based upon the requirements of public convenience and the assumption that the Contractor will
prosecute the Work efficiently and with the least possible delay, in accordance with the maximum allowable working time, as
specified in the Contract.

The contract duration has been carefully considered and has been established for reasons of importance to the
Department. The contract duration will be enforced and it is understood that the Contractor accepted this concept at the time
of the submission of the bid. The timing of the Notice to Proceed (NTP) has been taken into account in the determination of
the contract duration and the timing of the issuance of the NTP shall not, by itself, be a reason for a time extension.

An extension of contract time will be granted only if entitlement to a time extension has been clearly demonstrated to the
satisfaction of the Engineer by a documented time entitlement analysis (TEA), performed in accordance with the
requirements of Subsection 8.02.

B. Requests for Additional Contract Time (Time Extensions)
In response to a request for a time extension, an extension of contract time may be granted for demonstrated delays
resulting from only one, or, in the case of concurrent delays, a combination of the following causes:

1. Extra Work

Each extra work order (EWO) proposal shall include an evaluation of the impact of the EWO on contract time,
expressed in calendar days. If there is no impact to the contract time as a result of the EWO, the EWO shall indicate this by
stating that zero calendar days of additional time is being requested. The need for a time extension as a result of the EWO
must be clearly demonstrated by a documented TEA performed by the Contractor in accordance with the requirements of
Subsection 8.02. A documented preliminary TEA supporting the EWO proposal shall be submitted to the Engineer as part of
the EWO proposal. Also see Subsection 4.03 — Extra Work and Subsection and 4.05 — Validity of Extra Work.

2. Department-Caused Delays

If any part of the Work is delayed or suspended by the Department, the Contractor will be granted a time extension to
complete the Work or any portion of the Work only if entitlement to this time extension has been clearly demonstrated by a
documented time entitlement analysis. Department-caused delays shall not include delays to or suspensions of the Work that
result from the fault or negligence of the Contractor. Also see Subsection 8.05 — Claim for Delay or Suspension of the Work.

3. Increased Quantities

Increased quantities of work may be considered as the basis for a time extension only if the requirements of Subsection
4.06 - Increased or Decreased Contract Quantities are met. The time allowed for performance of the Work will be increased
based on increased quantities only if entitlement to this time extension has been clearly demonstrated by a documented time
entitlement analysis. A decrease in quantities shall also require a time entitlement analysis to determine if a deduction of
contract time is warranted.

4. Delays Not Caused by Contractor Fault or Negligence

When delays occur due to reasonable causes beyond the control and without the fault or negligence of the Contractor,
including, but not restricted to: “Acts of God”; war, whether or not declared, civil war, insurrection, rebellion or revolution,
or to any act or condition incident to any of the foregoing; acts of the Government; acts of the State or any political
subdivision thereof; acts of other contracting parties over whose acts the Contractor has no control; fires; floods; epidemics;
abnormal tides (not including Spring tides); severe coastal storms accompanied by high winds or abnormal tides; freezing of
streams and harbors; abnormal time of Winter freezing or Spring thawing; interference from recreational boat traffic; use of
beaches and recreational facilities for recreational purposes during the Summer season; abnormal ship docking and berthing;
unanticipated use of wharves and storage sheds; strikes, except those caused by improper acts or omissions of the Contractor;
extraordinary delays in delivery of materials caused by strikes, lockouts, wrecks, and/or freight embargoes; a time extension
will be granted only if entitlement to a time extension has been clearly demonstrated by a documented time entitlement
analysis.
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SUBSECTION 8.10 (continued)

An “Act of God” as used in this subsection is construed to mean an earthquake, flood, cyclone, hurricane, tornado, or
other cataclysmic phenomenon of nature beyond the power of the Contractor to foresee and/or make preparations against.
Additional consideration may be given to severe, abnormal flooding in local rivers and streams that has been reported as such
by the National Weather Service. Rain, wind, snow, and/or other natural phenomena of normal intensity, based on National
Weather Service reports, for the particular locality and for the particular season of the year in which the Work is being
prosecuted, shall not be construed as an “Act of God” and no time extension will be granted for the delays resulting
therefrom.

Within the scope of acts of the Government, consideration will be given to properly documented evidence that the
Contractor has been delayed in obtaining any material or class of labor because of any assignment of preference ratings by
the Federal Government or its agencies to defense contracts of any type.

5. Delays Caused by Public Service Corporations, Municipal Departments or Other Third Parties

If any part of the Work is delayed by public service corporations, municipal departments or other third parties, a time
extension will be granted only if entitlement to a time extension has been clearly demonstrated by a documented time
entitlement analysis. Also see Subsections 5.05 - Cooperation by Contractor, 5.06 - Adjacent Contracts and 8.04 - Removal
or Demolition of Buildings and Land Takings.

C. Time Extension Determination

1. When the Contractor submits a request for a time extension, placing the Department on notice of a delay due to any
of the causes listed in Subsection 8.10.B, it shall be submitted in writing to the Engineer within 15 calendar days after the
start of the delay. No time extension will be granted if a request for a time extension is not filed within 15 calendar days after
the start of the delay.

A documented preliminary TEA supporting the request for a time extension and meeting the requirements of Subsection
8.02 shall be submitted to the Engineer no later than 30 calendar days after the start of the delay. A documented final TEA
shall be submitted to the Engineer no later than 15 calendar days after the end of the delay. During the time between the
preliminary and final TEA, the delay shall be documented in contract progress schedules submitted in accordance with the
requirements of Subsection 8.02.

2. No time extension will be granted for any delay or any suspension of the Work due to the fault of the Contractor.

3. No time extension will be granted if the request for a time extension is based on any claim that the originally
established contract duration was inadequate.

4. Time extensions will only be granted for delays, including concurrent delays, to activities affecting contract
milestones, the contract completion date and/or other critical path activities as demonstrated to the satisfaction of the
Engineer by a detailed time entitlement analysis that clearly states the number of calendar days of extra time being requested.

5. The probable slowdown or curtailment of work during inclement weather and winter months has been taken into
consideration in determining the contract duration and therefore no time extension will be granted, except as defined in
Subsection 8.10.B.4.

6. Any work restriction related to weather, permit conditions, community accommodation, traffic or any other
restriction specified in the Contract or reasonably expected for the particular locality and for the particular season of the year
in which the Work is being prosecuted must be considered in the analysis of each individual time extension and shall not be
considered, in itself, justification for an extension of time.

7. Any time entitlement analysis prepared for the purpose of requesting a time extension shall clearly indicate any
proposed overtime hours or additional shifts that are incorporated in the schedule. The Engineer shall have final approval
over the use of overtime hours and additional shifts and shall have the right to require that overtime hours and/or additional
shifts be used to minimize the duration of time extensions if it is determined to be in best interest of the Department to do so.

D. Disputes

Any dispute regarding whether or not a time entitlement analysis demonstrates entitlement to a time extension, the
number of days granted in a time extension or any other question of fact arising under this subsection shall be determined by
the Engineer.
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SUBSECTION 8.10 (continued)

The Contractor may dispute a determination by the Engineer by filing a claim notice within 14 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. The Contractor's claim notice shall include a 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.

SUBSECTION 8.11 Failure to Complete Work on Time.
(page 42 English, page 1.52 Metric) Change the first sentence of the second paragraph to read:

In case the work embraced in the contract shall not have been physically completed by the time stipulated therein
(according to the foregoing requirements) the Contractor shall pay to the Department a designated sum per day for the entire
period of overrun in accordance with the following Schedule of Liquidated Damages.

(page 42 English, page 1.52 Metric) Add the following to the end of this Subsection (English). Revise the table at the bottom
of the page to read as follows (Metric).

SCHEDULE OF LIQUIDATED DAMAGES
PROJECT VALUE - DOLLARS LIQUIDATED
DAMAGES
DOLLARS /DAY

0 to 100,000 $575.00

100,000 to 500,000 $850.00

500,000 to 1,000,000 $975.00
1,000,000 to 2,000,000 $1,250.00
2,000,000 to 3,000,000 $1,550.00
3,000,000 to 4,000,000 $1,800.00
4,000,000 to 5,000,000 $2,200.00
5,000,000 to 10,000,000 $2,400.00
10,000,000 to 15,000,000 $2,700.00
over 15,000,000 $3,500.00
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SUBSECTION 8.13 Convenience Termination.
(page 43 English, page 1.54 Metric) Replace this Subsection with the following:

If the Department determines that it is in the public interest to do so, it may notify the Contractor to discontinue all work,
or any part thereof. Such notice shall be given to the Contractor in writing and thereupon the Contractor shall discontinue
such work, or such part thereof, as the Department may designate.

If the Department notifies the Contractor to discontinue all work, or any part thereof, the Department shall pay and
the Contractor shall accept, as full payment for all work and materials provided, a sum agreed to by the Contractor and
the Department. If a sum cannot be agreed upon, the Contractor shall accept the sum of A. for the completed work, plus
B. and C. for other costs, determined as follows:

A. For all completed work for which there are unit prices provided in the contract.
The original contract unit prices.
B. For Construction Related Costs.

(1) The actual costs for direct labor (direct labor costs shall include the actual salary costs of laborers, equipment operators,
truck drivers, steel workers and other trades persons up to and including working foremen. The costs of general
superintendence shall be considered included in field and/or home office overhead.), materials (less salvage value, if
any) and use of equipment (determined in accordance with Subsection 9.03 of the Standard Specifications), plus 10% of
this total for overhead (the 10% additive is inclusive of both field and home office overhead); and

(2) the actual cost for Salary Related Costs such as Workmen's Compensation and Liability Insurance, Health, Welfare and
Pension benefits, Social Security deductions, and Employment Security Benefits; and

(3) 10% of the total of (1) and (2) for profit; and

(4) the estimated proportionate cost of surety bonds; and

(5) the actual cost to the Contractor for work performed by a subcontractor, plus 10% of such cost.

No allowance shall be made for general superintendence and the use of small tools and manual equipment. General
superintendence is that next level above the working foreman. The costs of general superintendence as well as use of small
tools and manual equipment shall be considered included in field and/or home office overhead.

C. For Discontinuance Costs.

The reasonable and necessary costs of storage, transportation and other costs incurred for the preservation, protection or
disposition of the discontinued work which are pre-approved by the Department to be determined as follows:

(1) the actual costs for direct labor (Direct labor costs shall include the actual salary costs of laborers, equipment operators,
truck drivers, steel workers and other trades persons up to and including working foremen. The costs of general
superintendence shall be considered included in field and/or home office overhead.), materials (less salvage value, if
any) and use of equipment (determined in accordance with Subsection 9.03 of the Standard Specifications), plus 10% of
this total for overhead (the 10% additive is inclusive of both field and home office overhead); and

(2) the actual cost for Salary Related Costs such as Workmen's Compensation and Liability Insurance, Health, Welfare and
Pension benefits, Social Security deductions, and Employment Security Benefits.

No allowance shall be made for general superintendence and the use of small tools and manual equipment. General
superintendence is that next level above the working foreman. The costs of general superintendence as well as use of small
tools and manual equipment shall be considered included in field and/or home office overhead.

The reasonable and necessary legal costs of work discontinuance, plus an additive of 10% for overhead (the additive is
inclusive of both field and home office overhead), is allowable. The legal costs for litigation and/or negotiation purposes
with the Department in settlement of said discontinuances are not allowable.

Any other reasonable and necessary costs for discontinuance that are pre-approved by the Department, plus an additive
of 10% for overhead (the additive is inclusive of both field and home office overhead).

When requested by the Department, the Contractor shall furnish itemized statements of the cost of the work performed
and shall give the Department (and/or the Department's Auditors) access to any and all financial and/or project records and
documents, relating thereto. Unless the Contractor, when requested to do so, furnishes such itemized statements and access
to any and all financial and/or project records and documents, the Contractor shall not be entitled to payment for the work for
which such information is sought by the Department.
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SUBSECTION 8.13 (continued)

The Contractor shall not be paid and the Contractor shall not have any claim for loss of anticipated profits or for any
costs or profit in addition to those stipulated above; for loss of expected reimbursement or for any increased expenses
resulting directly or indirectly from the discontinuance of any or all work or from unbalanced allocation, among the contract
items, of overhead expense on the part of the bidder and subsequent loss of expected reimbursement therefor or any other
cause.

The Contractor shall incorporate the provisions of this section as provisions in its contracts with each of their
subcontractors.

The authority of the Department under this section shall be in addition to the authority of the Engineer under other
sections of these specifications.

SECTION 9.00
MEASUREMENT AND PAYMENT

SUBSECTION 9.02 Scope of Payments.
(page 44 English, page 1.57 Metric) Replace the first paragraph with the following:

The Party of the First Part will pay and the Contractor shall receive and accept the compensation as herein provided, in
full payment for furnishing all materials, labor, tools and equipment and for performing all work contemplated and embraced
under the Contract, and for providing all required submittals, reports, Certificates of Compliance (COCs) and any other
paperwork or supporting documentation required by the plans and specifications, also for all loss or damage arising out of the
nature of the work, or from the action of the elements (except as specified in Subsection 7.18), or from any unforeseen
difficulties or obstructions which may arise or be encountered during the prosecution of the work (except as set forth in
Subsection 4.04) until its final approval by the Party of the First Part, and for all risks of every description connected with the
prosecution of the work, also for all expenses incurred by or in suspension or discontinuance of the said prosecution of the
work as herein specified, and for any infringement of patent, trademark or copyright, and for completing the work in an
acceptable manner according to the plans and specifications.

(page 44 English, page 1.57 Metric) Delete the words ““, or any retained percentage” from the first sentence of the second
paragraph.

SUBSECTION 9.03 Payment for Extra Work.
(page 45 English, page 1.57 Metric) Replace this Subsection with the following:

A. Payment for work for which there is a unit price provided for in the Contract.

Where the Contract contains a unit price for work and the Engineer orders Extra Work for work of the same kind as
other work contained in the Contract and is performed under similar physical conditions, the Contractor shall accept full and
final payment at the Contract unit prices for the accepted quantities of Extra Work done.

No allowance will be made for any increased expenses or any damages whatsoever.

B. Payment for work or materials for which no price is contained in the Contract.

If the Engineer directs, the Contractor shall submit promptly in writing to the Engineer an offer to do the required work
on a lump sum or unit price basis, as specified by the Engineer. The stated price, either lump sum or unit price, shall be
divided so as to show that it is the sum of: (1) the estimated cost of direct labor, materials, and the use of equipment, plus 10
percent of this total for overhead; (2) plus the actual cost of Workmen’s Compensation and Liability Insurance, Health,
Welfare and Pension benefits, Social Security deductions, Employment Security Benefits, and such additional fringe benefits
which the Contractor is required to pay as a result of Union Labor Agreements and/or is required by authorized governmental
agencies; (3) plus subcontractor or a Public or Private Utility costs; (4) plus 10 percent of the total of (1), (2) and (3); (5)
plus the estimated proportionate cost of surety bonds.

Unless an agreed lump sum and/or unit price is obtained from above and is so stated in the Extra Work Order the
Contractor shall accept as full payment for work or materials for which no price agreement is contained in the Contract an
amount equal to the following: (1) the actual cost for direct labor, material (less value of salvage, if any) and use of
equipment, plus 10 percent of this total for overhead; (2) plus actual cost of Workmen’s Compensation and Liability
Insurance, Health, Welfare and Pension benefits, Social Security deductions, and Employment Security Benefits; (3) plus
subcontractor or a Public or Private Utility costs; (4) plus 10 percent of the total of (1), (2) and (3); (5) plus the estimated
proportionate cost of surety bonds.

SUPPLEMENT C2019 - 27



SUBSECTION 9.03 (continued)

Costs incurred for traffic police, railroad flagging and permits will be reimbursed without mark-up for overhead or
profit.

No allowance shall be made for general superintendence and the use of small tools and manual equipment.

The Contractor shall, when requested by the Engineer, furnish itemized statements of the cost of the work ordered and
give the Engineer access to all accounts, bills and vouchers relating thereto, and unless the Contractor shall furnish such
itemized statements, access to all accounts, bills and vouchers, the Contractor shall not be entitled to payment for any items
of extra work for which such information is sought by the Engineer.

C. Equipment Rates.

In the event there arises the need for determination of costs of use of equipment as part of “actual costs” or “cost of
performance” or “damages” under Subsections 4.04, 7.16, 8.05, 9.02 and/or 9.03, or under Chapter 30 of the Massachusetts
General Laws, such costs for use of equipment shall be established in accordance with the following:

(1) “Construction equipment” as used herein means equipment in sound workable condition, either owned or controlled
by the Contractor or the Subcontractor at any tier, or obtained from a commercial rental source, and furnished for use under
the contract.

(2) Allowable hourly ownership and operating costs for contractor-owned or subcontractor-owned equipment shall be
determined as follows:

(@) Actual cost data from the Contractor’s accounting and operating records shall be used whenever such data can be
determined for hourly ownership and operating costs for each piece of equipment, or groups of similar serial or series
equipment. Actual costs shall be limited to booked costs of the annual accounting period or periods during which the
equipment was utilized on the Contract and will not include estimated costs not recorded and identifiable in the Contractor’s
formal accounting records. The Contractor shall afford Department auditors full access to all accounting, equipment usage,
and other records necessary for development or confirmation of actual hourly cost rates for each piece of equipment, or
groups of similar serial or series equipment. The Contractor’s refusal to give such full access shall invalidate any request or
claim for payment of the equipment costs. When costs cannot be determined from the Contractor’s records, hourly
equipment cost rates may be determined under (b) and (c) below.

b) When the Department ascertains that it is not practicable to determine actual equipment cost rates from the
Contractor's records, hourly equipment cost rates for equipment owned by the Contractor may be determined by the use of
rate schedules (with adjustments) supplied by EquipmentWatch Cost Recovery™ .

The Contractor shall provide to the Department, in a format prescribed by the Department, sufficient descriptive
ownership and operating records and documentation for each piece of equipment subject to the extra work so that the
equipment rates may be determined and adjusted as follows:

1) Hourly equipment rates shall be the FHWA rate supplied by EquipmentWatch adjusted by application of the Rate
Adjustment Tables (for machine age adjustment) plus adjustments to eliminate equipment overhead (indirect
ownership) plus regional adjustments (the weekly, hourly and daily rates listed in EquipmentWatch will not be
used). This rate shall be defined as ‘Adjusted FHWA Rate’.

2) Equipment standby rates shall be the *Adjusted FHWA Rate’ as described in (1) above, minus the operating rate
and reduced by 50%. Standby rates shall not include operating rates:

Equipment standby rate = (Adjusted FHWA Rate — Estimated Operating Rate)/2

The number of equipment hours to be paid for under the extra work or force account work shall be the number of hours
that the equipment is actually used on a specific extra work or force account activity.

The current version of EquipmentWatch will be used in establishing equipment rates. The version applicable to specific
extra work or force account work will be the version in effect as of the first day that work is performed on that force account
work and that rate shall apply throughout the period during which the force account work is being performed.

In all cases, the Department reserves the right to utilize equipment rates based upon the contractor's actual equipment
ownership costs, other equipment rate books and guides (i.e. Construction Equipment Ownership and Operating Expense
Schedule, Region One published by the Army Corps of Engineer's) or hybrid rates determined to be reasonable by the
Department.

(c) In those cases where a 10 percent additive for overhead and profit is to be superimposed on the equipment costs as
provided in Subsections 4.04, and 9.03B, equipment cost rates determined under (a) and (b) above shall exclude any
overhead costs such as equipment insurance, licenses, or taxes. The 10 percent additive shall compensate the Contractor for
all overhead costs, including equipment overhead, general superintendence, small tools, manual equipment, field overhead,
and central office overhead. Where the 10 percent overhead additive is not applicable, overhead items clearly related to
equipment, (equipment insurance, licenses, taxes), shall be included in the equipment rates; provided, however, that such
costs shall be identified and eliminated from any other direct or indirect costs or damages payable by the Department under
the Contract. No element of profit shall be allowable in equipment cost rates for Contractor-owned equipment; it being
understood that a 10 percent profit additive will be superimposed upon equipment costs when called for by the Contract.
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SUBSECTION 9.03 (continued)

(3) Reasonable hourly costs of renting equipment are allowable subject to the Contractor producing adequate records
supporting actual costs incurred, provided further that:

(@) Costs such as fuel, lubricants, and minor or running repairs incident to operating such rented equipment that are not
included in the rental rate are allowable.

(b) Costs incidental to major repair and overhaul of rental equipment are not allowed.

(c) Charges for equipment leased or rented from any division, subsidiary organization under common control, or
business under common ownership, ordinarily will be reimbursable to the extent that they do not exceed the actual costs of
ownership and operating costs determined as in (2), above. Rental cost of equipment leased or rented from any division,
subsidiary, affiliate of the Contractor under common control, or business under common ownership, that has an established
practice of renting out the same or similar equipment to unaffiliated parties, shall be allowed at rates higher than actual
ownership and operating costs, provided that the Contractor furnishes the Department adequate documentation, including the
rental and usage records for the same or similar equipment items, demonstrating a reasonable likelihood that the equipment
would have been rented out if not used on this Contract, and that the rental rates charged are consistent with rates charged to
unaffiliated parties and going market rates. Rental costs under a sale and leaseback arrangement will be allowable only up to
the amount the Contractor would be allowed if the Contractor retained title.

(4) Equipment cost rates determined in (2) and (3) shall be exclusive of labor cost of equipment operators. Such costs
shall be reimbursable subject to the Contractor producing adequate payroll and other records sufficient for determination of
hours, pay rates, and reimbursable fringe costs as defined in Subsection 4.04 and above.

(5) Except in cases of unit price or lump sum extra work orders approved by the Department before the work is done,
actual reimbursable hours of equipment usage and operator time must be adequately documented by the Department force
account records or Contractor field and office records maintained during performance of the work in a manner acceptable to
the Department. Failure of the Contractor to so maintain time records which adequately segregate added equipment hours
caused by extra work required by the Department, or caused by other Department actions cited in the Contractor’s claim for
damages, from other equipment time worked on the Contract, when maintenance of such records would have been feasible,
shall constitute a cardinal omission of the Contractor, invalidating any claim for equipment cost reimbursement.

The above provisions constitute an advanced agreement made in general conformance with intent of Federal Acquisition
Regulation 31.105, paragraph (d)(1), said intent being to maximize clarity of understanding and minimize possible disputes
with respect to determination of reimbursable actual equipment costs under this Contract.

SUBSECTION 9.04 Partial Payments.
(page 47 English, page 1.59 and 60 Metric) Replace the first three paragraphs with the following:

The Engineer shall biweekly make an estimate of the total amount of the work completed from one estimate to the next.
The Department may reduce payment on any or all individual pay items to account for the estimated value of documented
incomplete or non-conforming work related to that pay item, including, in addition to the physical work, any submittals,
Certificates of Compliance (COCs), reports or other paperwork required to support the work of the item. The Party of the
First Part shall retain from said estimates an amount sufficient to cover claims which it may have against the Contractor and
claims filed pursuant to Chapter 149, Section 29 and Chapter 30, Section 39A and F of the General Laws. The Party of the
First Part shall pay biweekly to the Contractor while carrying on the work the balance not retained as hereinbefore provided.
No such estimates or payment shall be required to be made when, in the Engineer’s judgment, the work is not proceeding in
accordance with the provisions of the Contract, or when in his/her judgment the total value of the work completed since the
last estimate amounts to less than $1,000.00.

There will be no retainage held from partial payments.
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SUBSECTION 9.04 (continued)
(page 47 English) Add the following after the seventh paragraph.

Payment for structural steel and aluminum, specifically purchased and received by fabricators for incorporation into a
Department project may be requested by the Contractor and included in the current estimates in an amount not to exceed 50
percent of the contract price. Certified paid invoices and material certifications must be submitted by the contractor to the
Department with the request for payment. The invoices must clearly identify the Department project for which the material is
intended along with the material type and quantity. When payment is made, the raw material becomes the property of the
Commonwealth of Massachusetts. A document transferring ownership of the raw material to the Commonwealth shall be
submitted to the Department immediately after payment is made. Such payment shall in no way release the Contractor from
his responsibility for condition, protection and, in case of loss, replacement of such materials or from any liability resulting in
any manner from the presence of such materials wherever they may be stored. Any material not conforming to the
specifications shall be rejected in accordance with the stipulation of Subsection 6.04.

In instances where the raw material is not in the process of fabrication, the material shall be segregated from other
material, designated as "Property of the Commonwealth of Massachusetts", and clearly marked to identify the project into
which the material will be incorporated.

All material shall be inspected at the fabricator's plant by a representative of the Department prior to the submittal of
invoices to ensure that all material has been received and is properly stored and segregated.

SUBSECTION 9.05 Final Acceptance and Final Payment.
(page 47 English, page 1.59 and 60 Metric) Replace the last sentence of the second paragraph with the following:

If the Contractor has not filed valid (as determined by the Engineer) written reasons for not accepting the final estimate
within three months from the date the final estimate is forwarded to the Contractor, the final estimate will be considered
acceptable to the Contractor and payment of the final estimate made.
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DIVISION 11
CONSTRUCTION DETAILS

SECTION 101
CLEARING AND GRUBBING

SECTION 101 CLEARING AND GRUBBING
(page 53 English, page 11.3 Metric) Replace this section with the following:

DESCRIPTION
101.20 General.

This work shall consist of clearing, grubbing, cutting, removal and disposal of all vegetation and debris from areas as
shown on the plans or designated by the Engineer. The work shall also include the preservation from injury or defacement of
all vegetation and objects designated by the Engineer to remain.

CONSTRUCTION METHODS
101.60 General.

The burning of trees, brush, stumps, etcetera, will not be permitted. The Contractor shall provide other satisfactory
methods of disposal without additional compensation.

The Contractor shall obtain written permission of the Engineer before storing debris within the Right-of-Way. Any
clearing operations beyond the limits set by the Engineer shall be done with the approval of the Engineer and at the
Contractor’s expense. All such areas shall be restored to a condition acceptable to the Engineer including necessary
mulching, seeding, and planting without additional compensation.

The Engineer shall be provided with notarized copies of agreements between the Contractor and owners of land used as
disposal or storage areas.

When fencing is installed outside normal clearing areas, every reasonable effort shall be made to preserve trees or shrubs
whose removal is not essential to the installation of the fencing.

Acceptable material obtained on the project may be used to produce wood chip mulch. The Contractor shall use an
approved chipper and % inch knife setting as described under Subsection M6.04.3, Wood Chip Mulch. Material obtained
from EIm trees shall not be accepted for use.

Wood chips produced on the project shall be stockpiled within the location and used where and as directed.

Except for materials used for making wood chip mulch, the Contractor shall make all arrangements and negotiations
necessary for the satisfactory disposal of trees, shrubs, stumps, roots, dead wood and other litter, in areas outside the Right-
of-Way and in such manner that no condition or accumulation of material shall be permitted to disfigure or mar the finished
landscape.

101.61 Clearing and Grubbing.

The stumps of all trees, brush and major roots shall be grubbed and removed in all excavation areas and under all
embankments where the original ground level is within 3 feet of the subgrade or slope of embankments.

All trees, stumps, and brush shall be cut off within 6 inches of the ground in embankment areas where the original
ground level is more than 3feet below the subgrade or slope of embankments.

Trees and shrubs that are specifically designated by the Engineer not to be cut, removed, destroyed or trimmed shall be
saved from harm and injury.

All damage done to trees by the Contractor’s operation and all branches of trees extending within the roadway shall be
trimmed as directed to provide the minimum vertical clearance including selective trimming of such trees as directed.
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SECTION 101 (continued)
101.62 Tree Trimming and Selective Clearing and Thinning.

A. General.

The work under this item shall consist of the removal of hazardous growth and dead, dying or diseased plant material;
the removal of groups and individual plants which interfere with the growth of more desirable types of trees and the clearing
away of lesser growth that may obscure outstanding trees, tree groups, or scenic views. Any part of tree trunks or base of
plant material located on the Location Lines shall be considered within the State Highway Limits.

Densely wooded areas shall be thinned to provide space for healthy growth by eliminating thinner, weaker trees and the
reduction of number of varieties.

The desired appearance to be attained in certain areas of heavy growth may require three or more operations. First, the
obvious dead, dying and diseased trees and undergrowth shall be cut and cleared out of the area. This work includes removal
of any previously fallen trees, branches, uprooted stumps and other debris as directed. Next, the area is to be thinned out, as
directed, by removing the less desirable trees and brush which interfere with the growth of the better plant material. Finally,
clear out lesser growth which may obscure outstanding trees, tree groups or scenic views.

Tree up-branching and shaping under this item will be restricted to trees which have limbs and branches restricting sight
distance, extending over roadways, shoulders, turn outs, etc. Up-branching or trimming will be required to produce the
minimum vertical clearance directed by the Engineer.

B. Prosecution of Work.

(Supplementing Subsection 8.03.)

All trimming and pruning shall conform to ANSI A300 For Tree Care Operations - Tree, Shrub, and Other Woody Plant
Management - Standard Practices.

Recognized tree surgery practices include among many others, the fact that all limbs and branches which require
removal and all stubs regardless of age must be cut flush either to a union with the next larger sound limb or branch or flush
to the trunk of the tree.

The cutting shall be performed by arborists with the ISA Tree Worker Climber Specialist certification. Care shall be
exercised by the Contractor to prevent injury to trees and shrubs designed to be preserved. Any injury to limbs, bark or roots
of such plants shall be repaired by the Contractor, as directed, or the plants replaced without additional compensation for
such repair or replacement. Injury to limbs, bark or roots of such plants shall be repaired or the plants replaced by the
Contractor, at the discretion of the Engineer, without additional compensation for such repair or replacement.

C. Cutting and Treatment of Stumps and Stubble.

Standing trees, undesirable brush and existing stumps to be removed shall be cut flush with the ground and a 2 inch
tolerance permitted and the resulting stumps or stubble

The Contractor shall use all necessary precautions to prevent injury to crops or damage to other desirable growth on
private abutting property, as well as to those within the Right-of-Way, and shall assume full responsibility for any damage.

D. Disposal of Cuttings.

The Contractor may dispose of cut material by processing into a wood chip mulch as described in Subsection M6.04.3
and spreading uniformly throughout the cleared and thinned areas as directed by the Engineer.

101.63 Disposition of Trees, Stumps and Brush.

Al trees, tree stumps, including trunk base, root flare and attached root mass and brush to be cleared shall be subject
to the regulations and requirements of state and local authorities governing the disposal of such materials. Trees, stumps and
brush shall be chipped to 1 inch maximum chip dimension and spread to a depth not to exceed 4 inches, in a location
approved by the Engineer, at no additional compensation.

The trees, stumps and brush including cuttings, shall not be stored on site for more than 24 hours unless chipped.

If the existing ground in the area is disturbed by any of the work or equipment, the Contractor shall rough-grade and
loam and seed if necessary the disturbed areas without additional compensation.

The Contractor shall be responsible for ensuring that all plant pests on site shall not be carried off site and shall be either
destroyed or otherwise contained on site. Plant pests shall include invasive plants, noxious weeds, insect pests, and plant
diseases (including infected plant tissue). Method of destruction or containment shall be approved by the Engineer. If
invasive or contaminated material cannot be either destroyed or contained on site, contractor shall submit plans for disposal
for approval by the Engineer. For current list of plant pests and applicable management procedures see the following on-line
references:

Invasive Plants: http://www.massnrc.org/mipag/docs/MIPAG_FINDINGS FINAL_042005.pdf

Plant Pests: http://mww.massnrc.org/pests/factsheets.htm#commaodity
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SECTION 101 (continued)

COMPENSATION
101.80 Method of Measurement.

Both Clearing and Clearing and Grubbing shall be measured by the horizontal plane area and will be the number of
acres within the limiting stations of the project and/or as designated by the Engineer and the outside limits of measurement
shall extend to a point the 5 feet beyond the top or bottom of slopes, excluding existing roadway and shoulder surfaces,
streams or bodies of water.

Areas outside of the limits specified above, when cleared and grubbed in connection with the construction of fences and
noise barriers shall be computed on the basis of a 10 foot width multiplied by the total length installed, and when done in
connection with excavating ditches or trenches the width shall be limited to 5 feet beyond the outer edges of the excavation.

Measurement of selective clearing and thinning will be based on the actual number of acres which receive the required
attention. Approximate locations will be shown on the plans or detail sheets and as designated in the field by the Engineer.

Trees and stumps, regardless of size, that fall within an area to be cleared and grubbed or selectively cleared and thinned
shall not be measured separately for payment.

Only trees that have a shortest diameter of at least 9 inches and less than 2 feet shall be included in Item 103. Trees
Removed (Diameter Under 2 feet). Only trees that have a shortest diameter of 2 feet or more shall be included in the Item
104. Trees Removed (Diameter 2 feet and Over).

Tree trimming shall be measured along the length of the tree trimming operation. Sections along the length of the tree
trimming operation where no trees are required to be trimmed for a length of 30 feet or more shall be subtracted from the
total length of the tree trimming operation.

The item of Stumps Removed shall include the removal and satisfactory disposal of all tree stumps which remain in their
original position and measure 9 inches or more in shortest diameter at the cutoff point, where the trees have been previously
removed by others. A stump shall not be construed as a tree under these specifications unless the trunk extends over 6 feet
above the average ground.

Trees or stumps to be removed which have the shortest diameter specified for payment will be measured in place by the
following procedure:

Where the tree consists of a single trunk extending more than a 3 feet vertical height above the average natural ground
line, the shortest diameter shall be measured at the 3 foot level above the average elevation of the original ground.

Any tree whose main trunk separates into multiple trunks or which has limbs or branches growing out from the main
trunk below the 3 foot level defined hereinbefore shall have its shortest diameter measured at the lowest point on the main
trunk where multiple growth or branching out begins.

The shortest diameter of a stump shall be measured at the cutoff except that where multiple growth begins below cutoff,
the shortest diameter shall be measured at the main trunk where multiple growth begins.

Measurement for payment under the respective items shall be such that any individual growth to be classed as a tree
stump shall be measured in a manner to limit payment to one single tree or stump at each location of the individual growth.
When multiple trunks with a common root system are separated at ground level each separate trunk shall be considered as an
individual growth under these specifications.

The quantity of trees or stumps to be paid for will be the number actually removed by the Contractor in the completed
and accepted work as determined by count.

101.81 Basis of Payment.

Clearing and Grubbing will be paid at the contract unit price per acre and shall include the removal of all brush, trees,
stumps and roots within the designated area. No separate payment will be made for any individual trees or stumps removed
within the area.

Clearing will be paid at the contract unit price per acre and shall include the removal of all brush undergrowth and trees,
within the designated area. No separate payment will be made for any individual trees removed within the area.

Selective Clearing and Thinning will be paid at the contract unit price per acre and shall include the removal of all trees
as directed, brush, dead, dying and diseased trees, previously fallen trees, branches, uprooted stumps and other debris within
the designated area. No separate payment will be made for any individual trees or stumps removed within the area.

When clearing or clearing and grubbing work is not included in the proposal as a payment item, payment for any such
work will be included in the excavation or borrow items.

Individual trees to be removed will be paid for at the contract unit price per each and shall include the stump and major
root systems. Only trees having a shortest diameter of 9 inches and over as defined in Subsection 101.80 shall be measured
for payment.
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SECTION 101 (continued)

Tree Trimming will be paid for at the contract unit price per foot.

Stumps to be removed, as defined in Subsection 101.80, will be paid at the contract unit price per each and shall include
the major root system.

The contract unit price shall include the cost of all arrangements and methods required to protect from harm all existing
overhead or underground installations.

No payment shall be allowed for preparation and spreading of wood chips.

101.82 Payment Items.
101. Clearing and Grubbing Acre
101.1 Clearing Acre
102. Selective Clearing and Thinning Acre
102.1 Tree Trimming Foot
103. Tree Removed (Diameter Under 2 feet) Each
104. Tree Removed (Diameter 2 feet and Over) Each
105. Stump Removed Each

SECTION 112
DEMOLITION OF BUILDINGS, STRUCTURES AND BRIDGES

SUBSECTION 112.60 Demolition of Buildings and Structures.
(page 57 English) Add the following after the second sentence of the ninth paragraph:

All materials which consist of hazardous substances such as lead paint, asbestos, petroleum products, etcetera, shall be
disposed of in accordance with state and federal environmental regulations.

SUBSECTION 112.82 Payment ltems.
(page 58 English, page 11.9 Metric) Replace this Subsection with the following:

1121 Demolition of Building No. Lump Sum
1141 Demolition of Superstructure of Bridge No. Lump Sum
115.1 Demolition of Bridge No. Lump Sum
150. Ordinary Borrow Cubic Yard (m°)
SECTION 120
EXCAVATION

SUBSECTION 120.20 General.
(page 59 English, page 11.10 Metric) Add the following to the end of this Subsection:

Existing concrete foundations, if not interfering with the proposed construction, may be abandoned in place with
approval of the Engineer. Foundations under the roadway surface shall be removed to a depth of 3 feet (1 m) below finished
grade. Foundations outside of the roadway surface shall be removed to a depth of 1 foot (300 mm) below the proposed
finished grade.

SUBSECTION 120.25 Bituminous Concrete by Cold Planer.
(page 60 English, page 11.11 Metric ) Replace this Subsection with the following:

120.25 Hot Mix Asphalt Pavement Milling.

This work shall consist of milling and removal of existing Hot Mix Asphalt (HMA) pavement courses from the project
by the Contractor. Milling shall be performed in conformity with the limits, line, grade, and typical cross-section shown on
the plans. The milled material shall become the property of the Contractor.

SUPPLEMENT C2019 - 34



SUBSECTION 120.26 Unclassified Excavation.
(page 60 English) Replace this Subsection with the following:

This work shall consist of all earth excavation as specified in Subsection 120.21, rock excavation as specified in
Subsection 120.22 and all other excavation not provided elsewhere in the contract.

SUBSECTION 120.63 Presplitting Rock.
(page 62 English) Replace M2.02.6 with M2.01.6 in paragraph number 7.

SUBSECTION 120.66 Bituminous Concrete Excavation by Cold Planer.
(page 62 English, page 11.13 Metric ) Change the title of this Subsection to Hot Mix Asphalt Pavement Milling. and add the
following paragraph after the first paragraph of the Subsection:

For night time milling operations the temporary illumination of the milling area shall require an approved lighting
plan in accordance with the requirements of Section 850 before any milling work begins.

SUBSECTION 120.80 Method of Measurement.

SUBSECTION 120.81 Basis of Payment.

SUBSECTION 120.82 Payment Items.

(pages 63 and 64 English, pages 14 and 15 Metric) Replace Bituminous Concrete Excavation by Cold Planer with
Pavement Milling at each occurrence.

SUBSECTION 120.81 Basis of Payment.
(page 64 English, page 11.15 Metric) Replace the last paragraph of the Subsection with the following:

Pavement Milling will be paid for at the contract unit price per square yard and shall include temporary illumination.
SECTION 140

EXCAVATION FOR STRUCTURES

SUBSECTION 140.20 General.
(page 64 English, page 11.15 Metric) Replace the Subsection with the following:

Excavation for foundations of bridges, culverts, pipe drains, masonry walls, other structures and test pit excavation to
determine the location of underground utilities shall be made to the depth and lines indicated on the plans or established by
the Engineer.

SUBSECTION 140.27 Test Pits for Exploration.
(page 65 English, page 11.16 Metric) Add this new Subsection in numerical order.

140.27 Test Pits for Exploration.

Test pits shall be excavated where and as directed by the Engineer. The contractor shall take special care during the
excavation to avoid damage to any existing structure or conduit. Hand excavation may be required to ensure no damage to
surrounding utilities

SUBSECTION 140.60 General.
(page 66 English, page 11.18 Metric) Replace paragraph F. Shoring and Bracing of Trenches with the following:

Shoring and bracing of trenches and other excavations shall be in accordance with all OSHA requirements.
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SUBSECTION 140.63 Drainage Structures Abandoned or Removed.
(page 67 English, 11.19 Metric) Replace the second paragraph with the following;

Inlets and outlets of structures to be abandoned shall be plugged with masonry. The masonry plug shall conform to the
requirements of Section 270. Upper portions of the masonry shall be removed to a depth of 3 feet below the finished grade
at the location designated by the Engineer, and the structures shall be completely filled with selected excavated material
placed in 6 inch layers and thoroughly compacted.

SUBSECTION 140.80 Method of Measurement.
(page 11.20 Metric) In the second full paragraph of the page, replace the word ‘scope’ with “slope’ in the third sentence
and replace ‘bel meter’ with ‘be 1 meter’ in the fifth sentence.

(page 68 English, page 11.20 Metric) Add this new paragraph to the end of this Subsection.
Test Pit for Exploration will be measured as the actual volume removed to the limits established by the Engineer.
SUBSECTION 140.81 Basis of Payment.

(page 69 English, page 11.21 Metric) Delete the last sentence of the 6™ paragraph of the Subsection starting with “Test pits
exclusively for the purpose..."

(page 69 English, page 11.21 Metric) Add the following after the 6" paragraph:

Test Pit for Exploration shall be paid for at the contract unit price per cubic yard which price shall include excavation
(including hand excavation) backfilling and compaction.
(page 69 English, 11.21 Metric) Replace the last two paragraphs with the following;

Drainage Structures Abandoned and Drainage Structures Removed will be paid for at the contract unit price each.
Masonry plugs shall be incidental to the work.

SUBSECTION 140.82 Payment ltems.
(pages 69 and 70 English, page 11.21 Metric) Replace this Subsection with the following:

140. Bridge Excavation Cubic Yard (m?)
140.1 Bridge Excavation within Cofferdam Cubic Yard (m°)
141. Class A Trench Excavation Cubic Yard (m?)
1411 Test Pit for Exploration Cubic Yard (m°)
142. Class B Trench Excavation Cubic Yard (m?)
143. Channel Excavation Cubic Yard (m°)
144. Class B Rock Excavation Cubic Yard (m?)
145. Drainage Structure Abandon Each

146. Drainage Structure Removed Each
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SECTION 150
EMBANKMENT

SUBSECTION 150.40 General.
(page 73 English, page 11.25 Metric) Replace this Subsection with the following:

All embankment material, whether coming from excavation or borrow shall consist of solid, sound mineral aggregate. It
shall be free from deleterious, organic, elastic or foreign matter and shall be adequately graded for satisfactory compaction
into a stabilized soil structure.

The material will be classified into particular groups according to AASHTO M 145, “The Classification of Soils and
Soil Aggregate Mixtures for Highway Construction Purposes”.

All borrow material to be furnished shall meet the requirements specified in the following Subsections of Division 11,
Materials:

OFdINArY BOITOW ......oiiciicieic ettt ettt ettt se st nnesenenennns M1.01.0
GrAVEL BOITOW. ...ttt M1.03.0
SANA BOITOW......cueiiiieiiiies ettt sttt e et este st e te s e te s esestenease s eseneerenens M1.04.0 Type b
Gravel Borrow for Bridge FOUNation ...........c.ccvveiieiiienciiseis e M1.03.0 Type a
SPECIAI BOITOW..... .ottt ettt b et st e b s e senenennns M1.02.0
IMPEIVIOUS SOOI BOITOW........ocuiiieisiiiciieiee ettt sttt st s te e nennens M1.08.0
Reclaimed Pavement Borrow Material ..o M1.09.0
CrUSNEA STONE ...ttt ettt bbbttt M2.01.0

Reclaimed Pavement Borrow Material meeting Subsection M1.09.0 may be substituted for Ordinary Borrow, Special
Borrow or Gravel Borrow under pavement areas and sidewalks.

SUBSECTION 150.62 Embankment Construction With Materials Other Than Rock.
(page 74 English, page 11.27 Metric) Replace the fourth paragraph of the Subsection with the following:

The embankment materials shall be compacted to not less than 95 percent of the maximum dry density of the
embankment material as determined by AASHTO Standard Method of Test T 99, Method C, corrected in accordance with
AASHTO T 224. If the material retained on the % inch (19 mm) sieve is 30 percent or more of the total sample, this test
shall not apply and the material shall be compacted to the target density. The target density shall be established by
determining the number of passes of a roller required to produce a constant and uniform density, after conducting a series of
tests using either AASHTO T 310, In-Place Density and Moisture Content of Soil and Soil-Aggregate by Nuclear Methods
(Shallow Depth), or AASHTO T 191, Density of Soil In-Place by the Sand-Cone Method. The Contractor shall, without
additional compensation, employ whatever measures may be necessary to adjust the natural water content of the suitable
embankment material to permit the placement and compaction as hereinbefore specified.

SUBSECTION 150.64 Backfilling for Structures and Pipes.
(page 76 English, page 11.28 Metric) Replace the second paragraph under C. Pipes with the following:

Material used for backfilling to a point 2 feet (600 mm) over the pipe shall contain no stones larger than 3 inches (75
mm) in greatest dimension, except material used to backfill corrugated plastic pipe shall consist of gravel borrow meeting
the requirements of M1.03, Gravel Borrow Type d to a depth of 2 feet (600 mm) over the top of pipe.

(page 76 English, page 11.28 Metric) Delete the fourth paragraph under C. Pipes.
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SUBSECTION 150.66 Gravel Borrow for Bridge Foundations.
(page 76 English, page 11.29 Metric) Replace this Subsection with the following:

The gravel shall be placed on firm material free from standing water and thoroughly compacted in layers not exceeding
12 inches (300 mm) in depth, loose measurement, in accordance with the provisions of Subsection 150.62 to a minimum total
depth of 2 feet (600 mm), except the compacted gravel as tested in the field shall be not less than 95% of the laboratory
maximum density as determined by AASHTO T 180 Method D, corrected in accordance with AASHTO T 224.

In areas where it is not practicable to compact the gravel for bridge foundations by rollers or other rolling moving
equipment the compaction shall be accomplished by means of mechanical or pneumatic tampers.

Compaction of the gravel and any adjoining embankment material shall be done simultaneously so that the respective
materials will be confined substantially to the indicated lines.

SUBSECTION 150.68 Crushed Stone for Drainage, Revetment and/or Water Works Foundations.
(page 77 English, page 11.29 Metric) Replace the entire Subsection with the following:

150.68 Crushed Stone.

Crushed stone shall meet the Division |11 Materials specification for the intended application as follows:

NOISE BAITIEr.....cccviieeceieeee et M2.01.2
Pipe bedding ... M2.01.4
Revetment foundations............cceevveeeiiieiinnns M2.01.2

The minimum total depth of crushed stone to be placed under this item of work shall be 6 inches (150 mm). No
compaction will be required for depth up to 1 foot (300 mm). For any depth over 1 foot (300 mm), the crushed stone shall be
placed and compacted in layers not to exceed 6 inches (150 mm). Compaction will be accomplished by means of mechanical
or pneumatic tampers. Compaction effects shall continue until the stones are firmly interlocked and the surface is unyielding.

SUBSECTION 150.82 Payment Items.
(page 78 English, page 11.30 Metric) Add payment item 151.01 in numerical order and replace payment item 156. with the
following:

151.01 Gravel Borrow - Type ¢ Cubic Yard (m®)
156. Crushed Stone Ton (Mg)

SECTION 170
GRADING

SECTION 170 GRADING
(page 78 English, page 11.30 Metric) Replace this Subsection with the following;

DESCRIPTION
170.20 General.

The shaping, trimming, compacting and finishing of the subgrade, the grading and finishing of all unpaved shoulders
and slopes and the preparation of all areas for topsoil, loam, riprap or slope paving as shown on the plans or as directed,
shall be constructed in accordance with these specifications and in close conformance with the lines, grades and typical
cross sections shown on the plans or established by the Engineer.
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SECTION 170 (continued)

CONSTRUCTION METHODS
170.60 General.

All soft or spongy material below the subgrade shall be removed to a depth to be determined by the Engineer and
backfilled with satisfactory material.

All material within a depth of 2 feet below the subgrade in embankment areas shall conform to the requirements of
Subsection M1.02.0 for Special Borrow Material except that it shall contain no stone larger than 6 inches in its greatest
dimension and shall be placed and compacted in layers not exceeding 8 inches in depth, compacted measurement.

In cut sections (excluding rock excavation) where existing soil within a depth of 2 feet below the subgrade, after testing,
is found to comply with the requirements of Subsection M1.02.0 for Special Borrow Material, it shall not be excavated.

In cut sections (excluding rock excavation) where the existing soil within a depth of 2 feet below the subgrade, after
testing for gradation requirements, is found to have greater than 14% material passing the no. 200 sieve, the material shall be
excavated.

The replacing material shall conform to the requirements of Subsection M1.02.0 for Special Borrow Material, except
that it shall contain no stone larger than 6 inches in its greatest dimension and shall be placed in layers not exceeding 8 inches
in depth, compacted measurement.

In the areas described above where Special Borrow is to be used, the plane of the base upon which the material is to be
placed shall be compacted and graded until the surface is smooth, without additional compensation. A tolerance of 1 inch
above or below the proposed grade will be allowed, provided that this 1 inch above or below grade is not maintained for a
distance longer than 50 feet and that the required crown is maintained.

In areas where the contract specifies the use of gravel borrow for subbase and the existing material, after testing, is found
to comply with the requirements of Subsection M1.03.0, the material shall remain in place if directed by the Engineer.

170.61 Fine Grading and Compacting.

The subgrade shall be shaped to a true surface conforming to the proposed cross section of the highway and compacted
in accordance with the provisions of Subsections 150.60 and 150.62. All depressions and high spots shall be filled with
suitable material or removed and such areas again compacted until the surface is smooth and satisfactorily compacted. A
tolerance of % inch above or below the finished subgrade will be allowed provided that this %2 inch above or below grade is
not maintained for a distance longer than 50 feet and that the required crown is maintained in the subgrade. Any portion of
the subgrade which is not accessible to a roller shall be thoroughly compacted with the mechanical tampers or by other
adequate methods approved as satisfactory by the Engineer.

COMPENSATION
170.80 Method of Measurement.

The grading and compaction of the subgrade will be measured by the square yard. Grading and finishing for the entire
project will include all grading work not included under Item 170. Fine Grading and Compacting — Subgrade Area.

170.81 Basis of Payment.

Payment for the shaping and compacting of the subgrade shall be included in Item 170. Fine Grading and Compacting —
Subgrade Area. The removal and disposal of material below subgrade will be paid for at the contract unit price per cubic
yard for the appropriate excavation items in Section 120.

Grading and finishing other than subgrade areas or existing gravel areas to remain in place will be included in the price
of the other respective items of work involved.

In areas where Special Borrow is required as stipulated in Subsection 170.60, the material shall be paid for as Special
Borrow. The provisions of Subsection 120.81 shall apply when the Special Borrow is obtained from excavation.

In areas where Gravel Borrow material is required as stipulated in Subsection 170.60, the material shall be paid for as
Gravel Borrow.

170.82 Payment Items.

150.1 Special Borrow Cubic Yard
151. Gravel Borrow Cubic Yard
170. Fine Grading and Compacting — Subgrade Areas Square Yard
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SECTION 190
BORINGS

SUBSECTION 190.21 Borings, Samples and Reports.
(page 80 English, page 11.32 Metric) Replace this subsection with the following:

All Borings including Trial Borings, Auger Borings, Wellpoints, Probes and Test Pits shall require boring logs
and/or records. Three copies of the final boring logs, one vellum and 2 paper copies, and 2 diskettes of the electronic
files in Autocad compatible format shall be submitted to the MassDOT Geotechnical Engineer within 10 calendar days
after completion of the last boring at each site. Abbreviations shall not be used on the final printed logs .

Boring samples, packaged, packed and labeled as required and described hereinafter under each type of boring and
sample, shall be delivered at the time the boring logs are submitted, transportation prepaid, to the MassDOT
Geotechnical Engineer.

A supply of Boring Record Cards for Department projects may be obtained upon request from the MassDOT
Geotechnical Engineer to be glued on both ends of each cardboard sample box.

Where Borings are specified, a legible copy of the Driller’s field log shall be forwarded to the MassDOT
Geotechnical Engineer the day after the Boring work at each site is completed.

The original drillers field log (copy) will be submitted to the MassDOT Geotechnical Engineer with the Driller’s
field description unaltered. Should the Contractor’s Office Engineer or Geologist after review find it necessary to change
a description it shall be done on a separate copy of the field log, dated, signed, and clipped to the original Driller’s log.
Copies of these logs shall be sent to the MassDOT Geotechnical Engineer no later than one day after the completion of
each borehole.

SUBSECTION 190.60 General.
(page 81 English) Under A. Starting Boring, Replace the first sentence with the following:

Every boring shall start as a Drive Sample Boring, except Hollow Stem Auger, Auger, Undisturbed Sample Preparatory,
and Vane Shear Test Preparatory Borings.
(page 81) Under B. Casing, Replace the first sentence with the following:

Casing shall be of a size that will permit the specified soil sample or rock core to be obtained, or groundwater

observation well to be installed, or to allow for telescoping and spinning of casing.

SUBSECTION 190.61 Drive Sample Borings.
(page 82 English) Replace the 6" and 7" paragraphs, which starts "In no event...", with the following:

In no event will washed, bucketed, or bobbed samples be accepted.

Before sampling, the driller shall mark the drill rods in three successive 6 inch (150 mm) increments so that the advance
of the sampler under the impact of the hammer can be easily observed for each 6 inch (150 mm) increment.

During the sampling operation, the driller of the boring crew shall count and record the number of blows required to
effect each 6 inch (150 mm) increment of penetration or fraction thereof for a distance of 18 (450 mm) inches using a 140 Ib.
weight (63.5 kg mass) free-falling 30 inches (760 mm).

The number of blows required to effect each 6 inches (150 mm) of penetration or fraction thereof for a distance of 18
inches (450 mm) shall be recorded on the field log and final log.

The first 6 inches (150 mm) shall be considered to be the seating drive. The summation of the number of blows for the
second and third 6 inch (150 mm) increment of penetration shall be the penetration resistance (N).

The blow counts shall be shown on the final boring log as recorded in 6 inch (150 mm) increments or fraction thereof, if
the sampler fails to penetrate the 6 inches (150 mm), with the corresponding sample depth.

SUBSECTION 190.68 Vane Shear Test.
(page 86 English, page 11.39 Metric) Replace the 4™ sentence of the 3" paragraph with the following:

Equipment shall be acceptable to the Engineer and in good working order.
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SECTION 201
BASINS, MANHOLES AND INLETS

SECTION 201 BASINS, MANHOLES AND INLETS
(page 91 English, page 11.44 Metric, SUPPLEMENT C2012-34) Replace this Section with the following:

DESCRIPTION
201.20 General.

This work shall consist of the construction of manholes, inlets and basins in accordance with the specifications, and in
close conformity with the lines and grades shown on the plans or established by the Engineer.

MATERIALS
201.40 General.

Concrete for these structures shall meet the requirements of Section 901 Cement Concrete. Other materials shall meet
the requirements specified in the following Subsections of Division 111, Materials.

(O -V = T SRS M4.05.2
Cement CONCIEte BIOCKS. .......ov et s M4.05.1
Precast DraiNage SrUCTUMES ..........eovieeieiriec oot esee e se e sa et stene e sa e sae e snens M4.02.16
CMENT IMIOTTAT ...ttt ettt et e et et e st be e be e b e nnne M4.02.15
11 0] (ol 1ol = S PP M8.01.1
IFON CASHINGS +.vvvvvverieseeieiese sttt se sttt s e et e st r e s et s e s stebe s e e eneserens M8.03.0
RS CET=] O T o RSP M8.03.2
DIy STONE IMASONIY ...ttt ettt ettt sttt et e ne et enens M9.04.9

CONSTRUCTION METHODS
201.60 General.

Basins, manholes and inlets shall be built to the lines, grades, dimensions and design shown on the plans and as directed
with the necessary frames, gratings, covers, hoods, etc., and in accordance with these specifications. Basins and inlet grates
other than Cascade type may be Type A-1 or A-3, but only one type may be used throughout the project.

Sanitary Sewer Manholes shall be constructed according to the specifications of the Municipality as designated in the
Contract.

201.61 Excavation.

Excavation shall conform to the applicable portions of Section 140.
201.62 Laying Brick and Blocks.

Brick and concrete blocks shall be soaked in water before laying. All joints in brick structures shall be thoroughly
flushed full of mortar and no joint on the inside face shall be greater than 1/8 inch. After the bricks are laid, the joints shall
be pointed on the outside. As brick walls are laid up, the outside of the structure shall be plastered with 1/2 inch thick mortar
coat. As circular concrete block walls are laid-up the horizontal joints and keyways shall be flushed full with mortar. As
rectangular blocks are laid up all horizontal and vertical joints shall be flushed full with mortar. Plastering of the outside of
block structures will not be required. The joints in precast units shall be wetted and completely mortared immediately prior
to settling a section. No structure shall be backfilled until all mortar has completely set. When the floors of structures are
made of concrete sectional plates the opening in the floor shall be filled with brick chips and mortar, cement concrete, or left
open, as directed.
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SECTION 201 (continued)
201.63 Placing Castings.

Frame castings for basins, manholes and inlets shall be set in full mortar beds true to the lines and grades as directed.

Where directed the castings shall be temporarily set at such grades as to provide drainage during the construction.

The castings of structures located within the pavement area shall not be completely set to the established grade until the
bottom course of pavement has been laid.

The final setting of all other castings shall be performed at the proper stage of construction as directed.

Cement concrete collars shall be placed around the castings after the final setting as shown on the plans and as directed.

Hoods shall be installed in catch basins only when required by Special Provisions.

201.64 Weep Holes.

Two weep holes shall be built into the walls of all new basins, precast units and in Types C, CF, D and DF drop inlets as
shown on the plans. Each weep hole shall consist of a section of 4 inch pipe or equivalent opening to carry water through the
wall of the structure.

The ends of the pipe, if used, shall be saw cut and left flush with the walls of the structure.

The outside end of the pipe or opening shall be covered with a ¥ inch mesh galvanized wire screen 23 gauge
satisfactorily fastened against the wall. The drain to the weep hole shall be excavated and backfilled with 2 cubic feet
crushed stone conforming to Material Section M2. The stone shall be placed against and over the end of the pipe or opening
to prevent the entrance of the finer filling material. Only one type of weep hole shall be used throughout the project.

201.65 Backfilling.
Backfilling requirements shall conform to the Provisions of Subsections 120.60B, 150.60 and 150.64.
COMPENSATION
201.80 Method of Measurement.

Measurement for catch basins, leaching basins, manholes and drop inlets (Types C and D), will be based on a standard
unit having a depth of 6% feet; for drop inlets (Types A and B) having a depth of 4 feet 10 inches, as measured vertically at
the center of the structure from the top of the grating or cover to the top of the floor in the case of basins and inlets and the
invert in the case of manholes. When the measured depth exceeds the standard unit, the number of units paid for will be in
the proportion of the measured depth to the standard depth down to 9 feet. Basins, manholes, or drop inlets having a depth
less than this standard unit will be counted as one unit. Each gutter inlet shall be counted as one unit. Measurement for
manholes more than 9 feet down to a depth of 14 feet will be based on a standard unit depth of 9 feet as measured vertically
at the center of the structure from the top of the cover to the invert. Measurement for manholes more than 14 feet down to a
depth of 18 feet will be based on a standard unit depth of 14 feet as measured vertically at the center of the structure from the
top of the cover to the invert.

When items for Manholes (9 to 14 feet Depth) or Manholes (14 to 18 feet Depth) do not appear in the Proposal the
standard unit of depth for all structures shall be 6 ¥ feet.

Special manholes will be measured as complete units regardless of depth.

Frames and grates or covers will be measured by each complete unit furnished and delivered to the site.

201.81 Basis of Payment.

The accepted quantities of manholes, inlets and basins will be paid for at the contract unit price each, complete in place,
which shall include crushed stone for weep holes and installation of the frame and grate or cover .

Payment for the concrete collars shall be included in the contract unit price of the structure involved.

Extra depth excavation below the proposed bottom of structure to obtain a stable foundation will be paid for as Class B
Trench Excavation.

When directed, the castings of drainage structures on roadways opened to traffic will be set to a temporary grade, and
the unit will be considered complete in place and paid for at the contract unit price for the type of structure involved. At such
time as the casting or structure and casting is adjusted to final grade the work shall be done and payment made under the
provisions of Section 220. Crushed stone for weep holes will be included in the price of the structure.

If the material for backfill is obtained from borrow it will be paid for at the contract unit price per cubic yard or ton for
the kind of borrow required.
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SECTION 201 (continued)

Frames and grates or covers will be paid for at the contract unit price each under the items for furnishing and delivering
new frames and grates or covers.

Hoods shall be paid at the contract unit price each and shall include furnishing and installation of the hood.

201.82 Payment of Items.
201. Catch Basin Each
202. Manhole Each
202.2 Manhole (9 to 14 Foot Depth) Each
202.3 Manhole (14 to 18 Foot Depth) Each
203. Special Manhole Each
204. Gutter Inlet Each
205. Leaching Basin Each
206. Drop Inlet, Type A Each
206.1 Drop Inlet, Type AF Each
207. Drop Inlet, Type B Each
207.1 Drop Inlet, Type BF Each
208. Drop Inlet, Type C Each
208.1 Drop Inlet, Type CF Each
2009. Drop Inlet, Type D Each
209.1 Drop Inlet, Type DF Each
220. Drainage Structure Adjusted Each
221. Frame and Cover Each
222. Frame and Grate - MassDOT Bar Type Each
222.1 Frame and Grate- MassDOT Cascade Type Each
222.2 Frame and Grate - MassDOT Drop Inlet Each
222.3 Frame and Grate (or Cover) Municipal Standard Each
224.* ____Inch Hood Each
142. Class B Trench Excavation Cubic Yard
144. Class B Rock Excavation Cubic Yard
151. Gravel Borrow Cubic Yard
156. Crushed Stone Ton

*Pipe or appurtenance size will be included as part of the item number to differentiate between the sizes.

SECTION 220
ADJUSTMENT, REBUILDING AND REMODELING
OF DRAINAGE STRUCTURES

SECTION 220 ADJUSTMENT, REBUILDING AND REMODELING OF DRAINAGE STRUCTURES
(page 93 English, page 11.47 Metric, SUPPLEMENT C2012-35) Replace this Subsection with the following:

DESCRIPTION
220.20 General.

The work shall consist of rebuilding, removing, replacing, discarding and adjusting the masonry and castings of present
structures, as required, to conform to newly proposed line and grade changes; to change in type of structure, or changes in
type of castings; all in accordance with these specifications and in close conformity with the lines and grades shown on the
plans or established by the Engineer.

MATERIALS
220.40 Materials.

Such materials as will be required shall conform to Subsection 201.40.
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SECTION 220 (continued)

CONSTRUCTION METHODS
220.60 General.

When the line or grade or both the line and grade of the structure changes by 6 inches or less, the structure shall be
adjusted to line and grade. The masonry shall be removed to such depth as directed by the Engineer and new masonry shall
be constructed to conform to the proposed design and in conformity with the requirements of the applicable parts of Section
201.

When the line or grade or both the line and grade of the structure changes by more than 6 inches the structure shall be
remodeled. The sloped masonry and the vertical masonry shall be removed to such depths as directed by the Engineer and
new masonry shall be constructed to conform to the proposed design and in conformity with the requirements of the
applicable parts of Section 201.

When a change in type of structure is required, as converting a basin to a manhole, the masonry shall be removed to such
a depth as directed by the Engineer and new masonry, including a brick invert, shall be constructed to conform to the
proposed design.

When in the judgment of the Engineer the masonry shows deterioration, the structure shall be rebuilt. The casting and
deteriorated masonry shall be removed in a neat manner until a clean sound base is obtained upon which concrete blocks and
clay bricks may be set to rebuild the structure. Gravel borrow shall be furnished for backfill where required when excavated
material is unsuitable. The casting shall be set to line and grade with a concrete collar and surfaced with a minimum of 3
inches of hot mix asphalt.

Frames and grates (or covers) determined to be unsatisfactory for reuse shall become the property of the Contractor and
shall be removed and discarded. All frames and grates or covers designated to be discarded shall be carefully removed,
transported and discarded in accordance with all applicable regulations.

The new masonry construction, replacing of castings, highly early strength concrete collars, backfilling around structures
and other incidental work shall be as specified in Section 201.

220.61 Protection of Work.

The Contractor will be held responsible for the protection of the castings. Any frames, grates, or covers damaged in any
manner during the progress of the construction shall be replaced with new castings by the Contractor, at his/her expense.

Prior to the actual removal of the present castings a count will be made and recorded of all castings which are in
satisfactory condition for reuse. The Contractor shall supply the number of castings recorded in the initial count, when they
are required for reuse or when they are to be removed from the project by the Owner.

COMPENSATION
220.80 Method of Measurement.

Drainage Structure Adjusted will be measured in place by the unit each, complete and approved.

Drainage Structure Remodeled will be measured in place by the unit each, complete and approved.

Drainage Structure Changed in Type will be measured in place by the unit each, complete and approved.

Drainage Structure Rebuilt shall be measured by the average height in feet, vertically to the nearest 1/10 of a foot, from
the bottom of rebuilt masonry to the bottom of the casting. The removal and resetting of the casting shall be incidental to the
work.

Frame and Grate (or Cover) Removed and Discarded shall be measured by each unit of frame and grate or frame and
cover removed and discarded.
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SECTION 220 (continued)

The chart below summarizes the items utilized on common types of work.

Items
Items Items
necessary | Items Items
necessary . necessary
. to Adjust | necessary necessary
Item o . to Build a : to do a
Item Description / Pay Unit a to Rebuild to
Number new structure
. Structure | a - Remodel a
Drainage . Change-in
(6 inches | Structure Structure
Structure Type
or less)

201 /202 | Catch Basin or Manhole / Ea 4
22?12’22 Frame and Grate or Cover / Ea v If required | If required | v/ If required
224.* Hood / Ea If required | If required | If required | If required | If required
220 Drainage Structure Adjusted / Ea 4
220.2 Rebuild / Foot v
220.3 Change-in-Type / Ea 4
220.5 Remodel / Ea v

220.81 Basis of Payment.

Drainage Structure Adjusted will be paid for at the contract unit price each.

Drainage Structure Change in Type will be paid for at the contract unit price each.

Drainage Structure Remodeled will be paid for at the contract unit price each.

Drainage Structure Rebuilt will be paid for at the contract unit price per vertical foot.

The work of removing, adjusting and resetting the casting and installation of new castings shall be incidental to the pay
items for adjust, rebuild, remodel, or change in type of the structure.

Frames and grates or covers furnished and delivered to the site will be paid for under the provisions of Section 201.

Frame and Grate (or Cover) Removed and Discarded shall include all labor, equipment and transportation necessary to
remove and discard the materials to the satisfaction of the Engineer.

Furnishing new hoods shall be paid for at the contract price each under the items for ___ Inch Hood.
220.82 Payment Items.

220. Drainage Structure Adjusted Each
220.2 Drainage Structure Rebuilt Foot
220.3 Drainage Structure Change in Type Each
220.5 Drainage Structure Remodeled Each
220.7 Sanitary Structures Adjusted Each
221. Frame and Cover Each
222. Frame and Grate - MassDOT Bar Type Each
222.1 Frame and Grate- MassDOT Cascade Type Each
222.2 Frame and Grate - MassDOT Drop Inlet Each
222.3 Frame and Grate (or Cover) Municipal Standard Each
223.2 Frame and Grate (or Cover) Removed and Discarded Each
224.* __Inch Hood Each

*Pipe or appurtenance size will be included as part of the item number to differentiate between the sizes.
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SECTION 227 DRAINAGE SYSTEM SEDIMENT
(page 95 English, page 11.48 Metric) Add the following Section in numerical order:

SECTION 227
DRAINAGE SYSTEM SEDIMENT

DESCRIPTION
227.10 General

The work shall consist of removal and disposal of accumulated sediment, which may contain refuse and other debris,
from designated drainage systems, including: drainage structures, pipes, the gutter mouth of curb inlets, and as directed
by the Engineer.

CONSTRUCTION METHODS
227.21 Regulatory Requirements

Drainage system sediment is classified as a solid waste by the DEP and must be handled and disposed in accordance
with Solid Waste Management Regulations 310 CMR 19.000, as well as all other applicable DEP policies and guidance.

Sediment must arrive at the disposal facility sufficiently dry since DEP regulations prohibit landfills from accepting
materials that contain free draining liquids. A permitted solid waste disposal facility may require characterization of the
material prior to accepting it for disposal at the facility. The Contractor shall provide copies of all material shipping
records to the Engineer.

227.23 Prosecution of Work

No casting shall be removed until immediately preceding the work and shall be replaced immediately after the
cleaning of the drainage structure and/or pipes is completed. Open catch basins shall not be left unattended. The
Contractor shall properly secure the grate locking device after cleaning.

The Contractor shall protect the cast iron hood of drainage structures so equipped, during the sediment removal
process. Equipment used to collect drainage system sediment shall be capable of decanting free flowing liquids back into
the drainage system. Conditions such as location, extraordinary shape due to conduits or public utility pipes, or off
pavement work, may require hand work. Drainage system sediment shall be transported to a disposal facility in trucks
that will not spill the material along the roadway. Any sediment falling on the roadway shall be removed by the
Contractor at his own expense.

COMPENSATION
227.30 Method of Measurement

Sediment removed from drainage structures will be measured by the cubic yard after decanting.
Sediment removed from drainage pipes will be measured by the foot of drainage pipe, regardless of the diameter of
pipe from which material is removed.

227.31 Basis of Payment

Removal and disposal of drainage structure sediment will be paid for at the contract unit price per cubic yard.

Removal and disposal of drainage pipe sediment will be paid for at the contract unit price per foot, regardless of the
volume of sediment removed.

The price of these items shall include all labor, equipment, approvals, permits, testing, transportation, disposal and
all other incidentals necessary to complete the work.

227.32 Payment Items
227.3 Removal of Drainage Structure Sediment Cubic Yard
227.31 Removal of Drainage Pipe Sediment Foot
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SECTION 230
CULVERTS, STORM DRAINS AND SEWER PIPES

SUBSECTION 230.40 General.

(page 95 English, page 11.49 Metric) Replace "Asphalt Coated Corrugated Metal Pipe" with "Corrugated Metal Pipe",
delete Asphalt Coated Corrugated Metal Pipe (Aluminum) M5.03.3, Corrugated Metal Pipe (Aluminum) M5.03.3, Cement
Concrete Pipe M5.02.0, Clay Pipe M5.01.0 and add the following material designations:

Corrugated Plastic (Polyethyleng) PIPe ........ccovvvieerirircieirese e M5.03.10
Corrugated Plastic Flared ENGS..........cococeiiiiiiiiieeeeeeeeereereeeerereneeesesenesenes M5.03.10

SUBSECTION 230.60 General.
(page 96 English, page 11.49 Metric) Replace this Subsection with the following:

Excavation and backfill shall conform to the applicable portions of Sections 140 and 150.

SUBSECTION 230.62 Pipe Joints.
(page 96 English) Delete the last sentence in the first paragraph and substitute the following:

Corrugated metal pipe and corrugated plastic (polyethylene) pipe shall be firmly joined with an approved coupling.

page 96 English, page 11.50 Metric) Replace the 4™ and 5 paragraphs with the following:
( lish ic) Replace the 4™ and 5 hs with the followi

Where water tight joints are required, reinforced cement concrete pipe shall be joined using flexible water tight rubber
gaskets conforming to ASTM C443. Any alternative joint design must be pre-approved by the Department’s Research and
Materials Engineer.

SUBSECTION 230.64 Field Testing of Corrugated Plastic Pipe.
(page 96 English, page 11.50 Metric) Add this new Subsection.

Installed pipe shall be tested to ensure the maximum vertical deflection of the thermoplastic pipe does not exceed
five percent of its base inside diameter. The base inside diameter is defined as the specified nominal diameter minus the
AASHTO allowable inside diameter tolerance of 1.5% but not more than % inch (12.5 mm).

A minimum of 20% of the total length of each size of Corrugated Plastic Pipe installed on the project shall be tested.
Only mandrel testing shall be used for pipe sizes of 24 inches (600 mm) or less. For pipe sizes greater than 24 inches
(600 mm), the Contractor shall have the option to video inspect, and (1) use a mandrel test if a deflection is noted or (2)
hand measure, for pipes with a diameter greater than 36 inches (900 mm), to the requirements listed below. Runs of pipe
to be tested shall be selected by the Engineer. The failure of any tested pipe shall subject all Corrugated Plastic Pipe of
every size to 100% testing, at the discretion of the Engineer.

Deflection tests shall be performed by the Contractor under the direction of the Engineer not sooner than 30 days
after completion of installation and compaction of backfill. The pipe shall be cleaned and inspected for offsets and
obstructions prior to testing.

Mandrel Test:
o Shall be used for all pipes up to 24 inches (600 mm) nominal inside diameter
e  The mandrel shall be pulled through the pipe by hand to ensure that maximum allowable deflections have not
been exceeded
e  The mandrel diameter shall be verified and approved by the Engineer prior to use
e  Use of an unapproved mandrel will invalidate the test
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SUBSECTION 230.64 (continued)
o If the mandrel fails to pass through the pipe, the pipe will be deemed to be over-deflected
e The mandrel shall be a rigid device, with odd numbered-legs (9 legs minimum) having an effective length not
less than its nominal diameter
e  The mandrel shall be fabricated of steel with pulling rings at each end
e The mandrel shall be stamped or engraved on some segment other than a runner indicating the nominal size, and
mandrel OD

Video Inspection:

e May be used to determine if a deflection is evident in pipes with a nominal inside diameter greater than 24
inches (600 mm).

o Verification of the actual deflection limits must be accomplished using the mandrel test method or the hand
measurement method

e Provide and use a mobile color video camera and light source to inspect pipes

e The video camera must be able to be moved inside the pipe barrel and be controlled remotely by the inspector

e The video camera must have a remote monitor and a recording apparatus to view and record the condition of the
installed pipes

e A copy of the pipe inspection video recording, in an approved format, shall be provided to the Engineer

Hand Measurement:
o Measure manually any deflections of pipe larger than 36 inches (900 mm) nominal inside diameter.
e  Must be done in the presence of the Engineer.

The minimum diameters, based on approximately 95% of base inside diameter at any point along the full length, are
as follows:

Nominal Size Allowable Deflected Diameter

(inches / mm) (inches / mm)
12 300 11.2 285
15 375 14.0 356
18 450 16.8 428
24 600 22.4 570
30 750 28.0 713
36 900 33.7 856
42 1050 39.4 1001
48 1200 45.1 1146
60 1500 56.5 1436

Any pipe deflected beyond acceptable limits shall be uncovered. If not damaged, as determined by the Engineer, the
pipe may be reinstalled. Damaged pipe shall not be reinstalled and shall be removed from the work site. No other
method or process to reduce or correct deflection shall be acceptable.

SUBSECTION 230.65 Strutting of Pipe.
(page 96 English, page 11.50 Metric) Add this new Subsection:

Strutting shall be used as required to ensure the integrity of the pipe and all costs associated are incidental to the
item.
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SUBSECTION 230.80 Method of Measurement.
(page 97 English, page 11.50 Metric) Replace the third paragraph with the following:

Pipe bends for Corrugated Metal pipe shall be in accordance with the standard drawings and the length of pipe sections
containing bends shall be measured along the centerline and shall be paid for as straight sections of pipe.

(page 97 English, page 11.51 Metric) Add the following paragraph to the end of this Subsection.
Corrugated Plastic Pipe includes testing and all other incidentals necessary to complete the work. All costs incurred

by the Contractor attributable to testing and corrective action, including any delays, shall be borne by the Contractor at no
cost to the Department.

SUBSECTION 230.81 Basis of Payment.
(page 97 English, page 11.51 Metric) Add the following to the first paragraph:

Corrugated plastic pipe shall include gravel borrow type d backfill material.

page 97 English, page 11.51 Metric) Replace the first sentence of the 4™ paragraph with the following:
( lish ic) | he fi f the 4" h with the followi

Trench excavation and backfill for trenches 5 feet (1.5 m) or less in depth for pipe arches, pipe culverts, pipe drains,
pipe sewers, and structural plate pipe arches shall be included in the various pipe items.

SUBSECTION 230.82 Payment Items.
(page 97 English) Delete payment items 233., 235., *231.-, *231.6. and *231.7-.; add payment items *252.- and *252.1 -
as shown below; and amend items *230, *230.7-, *231, *231.7-, *232, *234.- to read as follows:

*230. -Inch Corrugated Metal Pipe __Gage Foot
*230.7- -Inch Corrugated Metal Pipe End Section Each
*232. ___X___Inch ACCM Pipe-Arch __ Gage Foot
*234.- -Inch Drainage Pipe-Option Foot
*252.- -Inch Corrugated Plastic (Polyethylene) Pipe Foot
*252.1- -Inch Corrugated Plastic Pipe Flared End Each

(page 11.51 Metric) Delete payment items 233.* and 256.*, 231.-*, 231.6*.and *231.7-*; change pay items 241.1* to
245.1* to 242.*; change micrometer to micron in all locations; add payment item 252.1* as shown below, and replace
existing payment items 230.*, 230.7*, and 232.* with the following:

230.* _ Millimeter Corrugated Metal Pipe _ Microns Meter
230.7* _ Millimeter Corrugated Metal Pipe End Section Each
232.* _ X _ ACCM Pipe-Arch _ Microns Meter
252.1*- _ Millimeter Corrugated Plastic Pipe Flared End Each
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SECTION 260
SUBDRAINS

SUBSECTIONS 260.20, 260.40, and 260.61
(page 100 English, page 11.54 Metric) Replace these Subsections with the following:

260.20 General.

This work shall consist of constructing subdrains, using pipe, filter fabric and crushed stone filter material in
accordance with the plans and these specifications and in close conformity with the lines and grades shown on the plans
or established by the Engineer.

260.40 General.

Materials shall meet the requirements specified in the following subsection of Division Il1, Materials:

Perforated Corrugated Metal PIPE ....cccvccveveiiiieie st M5.03.1

POrOUS CONCIELE PIPE ..oueiviiiieiisteees ettt bbb M5.03.11

CrUSNEA SEONE.....eviitiiieieie et ettt ettt et seene b ene M2.01.5

Slot Perforated Corrugated PIastiC PIPe .........ccoeiiiriiiiiniiie e M5.03.9

Geotextile Fabric for Subsurface Drainage .........cccooevieeieeiieneere e M9.50.0
260.61 Laying Pipe.

Before any pipe is installed filter fabric shall be placed along the sides and bottom of the trench. The overlap
between any adjoining pieces of fabric shall be at least two feet (600 mm). Perforated subdrain pipe shall be laid with the
perforations facing up.

SUBSECTIONS 260.81 and 260.82
(page 101 English, page 11.55 Metric) Replace these Subsections with the following:

260.81 Basis of Payment.

Payment for the above work at the contract price per foot will include excavation, pipe, filter fabric, crushed stone
and installation complete in place and satisfactory to the Engineer.

Trench excavation greater than 5 feet (1.5 m) in depth and rock excavation will be paid for as specified in subsection
140.81 for Class B Trench Excavation and Class B Rock Excavation.

260.82 Payment Items.
English:
*261.- -Inch Perforated Corrugated Metal Pipe ...Gage (Subdrain) Foot
*265.- -Inch Pipe Subdrain - Option Foot
*266.- -Inch Porous Concrete Pipe (Subdrain) Foot
*269.- -Inch Slot-Perforated Corrugated Plastic Pipe (Subdrain) Foot
142. Class B Trench Excavation Cubic Yard
144. Class B Rock Excavation Cubic Yard
Metric:
261.* -Millimeter Perforated Corrugated Metal Pipe _Microns (Subdrain) Meter
265.* -Millimeter Pipe Subdrain - Option Meter
266.* -Millimeter Porous Concrete Pipe (Subdrain) Meter
269.* -Millimeter Slot-Perforated Corrugated Plastic Pipe (Subdrain) Meter
142. Class B Trench Excavation Cubic Meter
144. Class B Rock Excavation Cubic Meter

* Pipe size will be added to the item number and description.
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SECTION 270
PIPES REMOVED AND RELAID OR STACKED

SUBSECTION 270.20 General.
(page 101 English, page 11.55 Metric) Replace this Subsection with the following:

This work shall consist of removing present pipes, plugging the ends and relaying or stacking them in accordance with
these specifications and in close conformity with the lines and grades shown on the plans or established by the Engineer.

SUBSECTION 270.62 Stacking.
(page 102 English, page 11.56 Metric) Change the existing Subsection humber to 270.63 and add new subsection 270.62 in
numerical order as follows:

270.62 Masonry Plugs for Pipe Ends.
Masonry plugs shall consist of bricks and mortar to form a watertight seal at the end of the pipe being plugged. The

thickness of the plug shall at least be equal to the inside diameter of the pipe being plugged.

SUBSECTION 270.63 Backfilling Trenches.
(page 102 English, page 11.56 Metric) Change the Subsection number 270.64.

SUBSECTION 270.80 Method of Measurement.
(page 102 English, page 11.56 Metric): Add the following paragraph after the first paragraph:

Masonry plugs for pipe ends shall be measured in place by the cross sectional area of the inside of the pipe being
plugged.

SUBSECTION 270.81 Basis of Payment.
(page 102 English, page 11.565 Metric) Add the following paragraph after the first paragraph:

Masonry plugs will be paid for at the contract unit price per square yard complete in place.
(page 102 English, page 11.56 Metric) Replace the existing third paragraph with the following:
Field Stone Masonry in Cement Mortar and 3000 psi, 1.5 in., 470 (20 MPa - 40 mm - 280 kg) Cement Concrete will be

paid for at the contract unit price per cubic yard.

SUBSECTION 270.82 Payment Items.
(page 102 English, page 11.57 Metric) Delete the word Masonry in the description for item 903 and add the following
payment item in numerical order:

227.4 Masonry Plug Square Foot (m?)
SECTION 280

WATERWAYS

SUBSECTION 280.40 General.
(page 103 English) Delete Half Circle ACCMP Pipe M5.04.1

SUBSECTION 280.63 Half Circle ACCM Pipe.
(page 103 English) Delete this entire Subsection.
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SUBSECTION 280.80 Method of Measurement.
(page 103 English) Delete the last paragraph.

SUBSECTION 280.81 Basis of Payment.
(page 104 English) Delete the second paragraph.

SUBSECTION 280.82 Payment Items.
(page 104 English) Delete payment item *279. Half Circle ACCM Pipe (Waterway) Linear Foot.

SECTION 301
WATER SYSTEMS

SUBSECTION 301.40 General.
(page 105 English, page 11.59 Metric) Delete Cast Iron for Water Systems ,M5.05.1.

SUBSECTION 301.60 General.
(page 107 English, page 11.61 Metric) Delete paragraphs I. and J. and renumber headings K. through P. to I. through N.
respectively.

SUBSECTION 301.81 Basis of Payment.
(page 109 English, page 11.63 Metric) Change Item 308. to Item 309. in the first sentence of the second paragraph.

(page 109 English, page 11.63 Metric) Add the following paragraph after the 6™ paragraph of the subsection:

The prices shall also include all disinfection and testing of the water pipeline system.

SUBSECTION 301.82 Payment Items.

(page 109 English, page 11.64 Metric) Delete pay items 300.* Cast Iron Water Pipe (Rubber Gasket), 304.* Cast Iron
Water Pipe (Cement Lined), and 308. Cast Iron Fittings for Water Pipe. Delete Cast Iron from the descriptions of pay items
313.* and 315.*.

SECTION 401
GRAVEL SUB-BASE

SUBSECTION 401.40 General.
(page 111 English) Add the following material:

PrOCESSEA GIaAVEL.....c.eieei ettt ettt sttt ee st s st e st e et s st e s b e e sbssatesbeesbasaeasreas M1.03.1

SUBSECTION 401.60 Gravel Sub-base.
(page 111 English) Revise the wording within the parentheses of the first sentence to (conforming to M1.03.0 Type a or b,
or M1.03.1).

SUBSECTION 401.82 Payment ltems.
(page 112 English) Add the following:

152. Processed Gravel Cubic Yard (m?)
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SECTION 402
DENSE GRADED CRUSHED STONE FOR SUB-BASE

SUBSECTION 402.82 Payment ltems.
(page 113 English) Add the following:

402.1 Dense Graded Crushed Stone for Sub-base Ton (Mg)
SECTION 403
RECLAIMED BASE COURSE

SECTION 403 RECLAIMED BASE COURSE
(page 113 English, page 11.67 Metric) Replace the existing Section with the following:

SECTION 403
RECLAIMED PAVEMENT FOR BASE COURSE AND/OR SUB-BASE

DESCRIPTION
403.20 General.

The work shall consist of producing a stabilized base course and/or sub-base through the recycling of the existing
pavement structure and a specified depth of acceptable sub-base material. This combination of pavement and sub-base
material is to be uniformly crushed, pulverized and blended, then spread, graded, and compacted to the lines and grades
shown on the plans or established by the Engineer.

MATERIALS
403.40 General.

All reclaimed material shall conform to the requirements of Subsection M1.09.0 of Division |11, Materials.

Aggregate for Crushed Stone for Blending, used to correct gradation deficiencies, shall conform to the requirements of
Subsections M2.01.0 to M2.01.6 of Division |11, Materials.

Aggregate for Dense Graded Crushed Stone for Sub-Base shall conform to the requirements of Subsection M2.01.7 of
Division 11, Materials.

403.41 Sampling and Pretesting.

The Department will take and analyze test pits to the depth to be recycled and provide the following information in the
bid proposal for each:

1. The location of the test pit.
2. The depth of existing asphalt pavement material to be recycled.
3. The aggregate gradation of the underlying material to be recycled.

The information supplied is intended to be an indication of the existing conditions and in no way releases the Contractor
from the responsibility of fulfilling the requirements of this specification.

Any gradation deficiencies in the existing materials, as indicated by the test pits, shall be corrected by blending the
appropriate aggregate size(s) into the mixture.
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SECTION 403 (continued)

CONSTRUCTION METHODS
403.60 General.

Reclaiming operations shall not be permitted when the existing pavement or sub-base contains frost, when the sub-base
is excessively wet as determined by the Engineer, nor when the air or surface temperature is below 40°F.

Reclaiming operations shall not commence before April 15 and shall terminate on or before October 15.

Prior to the start of reclaiming operations, the Contractor shall locate and protect existing drainage and utility structures
and underground pipes, culverts, conduits and other appurtenances. The limit of each sequence of the reclamation process
shall be 1 mile (1.7 km) full width or as directed by the Engineer in order that the placing of pavement structure, up to the
binder course, will be completed before beginning the next sequence of roadway reclamation work.

403.61 Equipment.

The recycling equipment shall have a positive depth control to ensure a uniform depth of processing. This equipment
shall have the ability to process the complete design depth specified into a homogeneous mass. It shall also be capable of
crushing all oversize material encountered except ledge, or boulders larger than 8 inches (200 mm) in diameter.

A minimum of 14 calendar days prior to the proposed start of work, the Contractor shall submit in writing to the
Engineer for approval, a description of the specific equipment and construction methods to be used in performing the work.
The Contractor will be required to demonstrate to the Engineer the ability of the work crew and equipment to produce
reclaimed material conforming to specifications at a rate of production consistent with the time allowed under the Contract.
A test section shall be constructed approximately 500 feet (150 m) long and one lane wide and be located within the project
limits at a location determined by the Engineer. The forward speed and processing direction (e.g. up cutting vs. down
cutting) of the recycling equipment shall be recorded during construction of the test section. Representative samples of the
reclaimed material shall be taken from this test section for analysis by the Engineer. Full scale production will not be
allowed to commence until the Engineer has reviewed the test results and gives written approval of the equipment and
construction methods used in the construction of the test strip.

Failure to meet gradation requirements or an insufficient production rate may be considered cause for rejection of the
equipment, the construction methods, or both. The Contractor must then submit, in writing, the proposed changes in
equipment and/or construction methods and either construct another test section or reconstruct the original section, as
determined by the Engineer. This procedure may be repeated until acceptable results are obtained, at no additional
compensation.

Failure to meet gradation requirements due to improper equipment or construction methods, shall not constitute a reason
for any additional compensation for the import and blending of any aggregate to meet the deficiencies.

Approval of equipment includes the speed and processing direction it was operated at during construction of the test
section. Therefore, the same operating speed and processing direction must be maintained during normal production.
Changes in the equipment's operating speed and/or processing direction may only be made with the Engineer's written
approval.

At least one vibratory roller shall be used on each reclaimed surface, and shall have a compacting width of not less than
5 feet (1.5 m). Each roller shall have a gross weight of not less than 15 tons (14.6 Mg).

Approved equipment shall be maintained in satisfactory working condition at all times.

403.62 Structure Lowering and Raising.

All work shall be done in accordance with the applicable provisions of Section 220.

All drainage, utility, and municipality structures are to be referenced and lowered to a minimum depth 6 inches (150
mm) below the bottom of the proposed reclaimed base course. Lowered structures shall be covered with steel plates
conforming to the requirements specified in Subsection 7.09. The voids remaining after the structures have been lowered are
to be filled with a suitable material as determined by the Engineer. The Contractor will be responsible for the coordination
with the respective utility companies for the lowering and raising of privately owned structures and gate boxes. The
reclaiming operation shall not begin until all structures and boxes are lowered.

It shall be the Contractor's responsibility to maintain drainage functioning properly in the areas under construction up to
the time when the final system is put into use. All structures lowered will be raised to the binder grade elevation upon
placement of the binder course material for that section. Adjustment of the castings to final grade will not be allowed until
the Engineer approves the placement of hot mix asphalt top course material throughout the project.

Any drainage structure found to be deteriorated below the plated depth shall be rebuilt from the bottom of the
deterioration to the plated depth.
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SECTION 403 (continued)
403.63 Reclaiming Operations.

Prior to the start of reclamation, the existing pavement shall be swept with a power sweeper to remove all trash, sand,
dirt, organic matter, and other undesirable material, to the satisfaction of the Engineer.

Also, the existing pavement shall be sawcut full depth within the areas where the adjacent surface is to be protected
(curb, side streets, etc.) as shown on the plans and/or as directed by the Engineer.

The Contractor shall reclaim only that area of pavement that can be processed and compacted by the end of the same
working day, at which time it must be opened to traffic, with the Engineer's approval. In any section, reclamation work shall
be done on one-half the road width at a time. One-way traffic will be allowed only during working hours with traffic police
present. Two-way traffic shall be maintained at all other times. Suitable ramping shall be in place at the beginning and end
of each work zone to allow for smooth and safe travel. This shall be considered incidental to the work for this item. The
required density shall be maintained until the hot mix asphalt pavement has been placed. Any imperfections discovered prior
to the placement of hot mix asphalt shall be repaired, as directed by the Engineer, at no additional compensation.

The total thickness of the pavement structure and uppermost portion of the sub-base layer shall be recycled to the design
depth specified on the typical sections. The Engineer shall perform a sieve analysis of the reclaimed material for every 5,000
square yards (4,200 m?) of material processed or as often as conditions may require as determined by the Engineer. Test
results shall be made available to the Contractor. If conditions warrant, the Engineer may stop work until the required test
results become available. If the Engineer directs, due to grading deficiencies in the existing materials as indicated by the test
pits, the appropriate crushed stone aggregate sizes shall be blended with the recycled material to produce a uniform mixture
meeting the gradation requirements. Additionally, if the Engineer directs, dense graded crushed stone shall be added for
volume purposes.

Any required modifications to the remaining sub-base such as, but not limited to, cuts, fills, and grade realignment shall
be made. Existing unsuitable material shall be removed to the lines and grades established by the Engineer and replaced with
a suitable material, as determined by the Engineer. EXxisting surplus reclaimed material shall be used, when available, at no
additional compensation.

All unsuitable material and/or excess reclaimed material shall become the property of the Contractor to be properly
disposed of outside the project limits.

403.64 Compaction and Dust Control.

The reclaimed material shall be rolled, compacted and fine graded to the specified cross section(s) and/or grades as
shown or as established by the Engineer.

The reclaimed base course shall be tested for compaction and smoothness and accuracy of grade in accordance with the
applicable provisions of Subsection 401.60. The required density shall be measured by a Nuclear Density Gauge supplied by
the Department. If any portions are found to be unacceptable by the Engineer, such portions shall be reprocessed, regraded,
and recompacted until the required smoothness and accuracy are obtained.

At the end of each days progress, the Contractor shall apply Calcium Chloride in accordance with the applicable
provisions of Section 440. Water for roadway dust control shall be applied as directed.

A grader, roller, and water wagon shall be maintained on the project site during the reclamation process. The Contractor
shall submit to the Engineer, in writing, a 24 hour availability telephone number for any emergency maintenance dictated by
the weather conditions or as determined by the Engineer, for repair, compaction, and dust control.
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SECTION 403 (continued)

COMPENSATION
403.80 Method of Measurement.

Reclaimed Base Course shall be measured in place, to the limits specified on the plans or as directed by the Engineer.
No deductions will be made for surface structures. The lowering and the plating of gates and structures will be considered
incidental to this Item and no additional compensation will be allowed.

Structures raised from the plated depth to an intermediate depth of approximately 8 inches (200 mm) below finished
grade, as determined by the Engineer, shall be plated and shall be measured by the unit each as a Drainage Structure
Remodeled.

Structures adjusted from the intermediate depth to finished grade shall be measured by the unit each as a Drainage
Structure Adjusted.

Structures rebuilt shall be measured by the average height in feet and tenths of feet from the bottom of the deterioration
to the plated depth. Structures damaged below the plated depth, due to the Contractors negligence, shall be measured and
deducted from the depth measurement. Raising the structure from the plated depth will be measured as stated above for a
remodeled unit.

403.81 Basis of Payment.

The accepted quantity of reclamation as measured above shall be paid for at the contract unit price bid per square yard.
This unit price shall include all compensation for crushing, pulverizing, blending, spreading, grading, sawcutting the existing
asphalt pavement at the direction of the Engineer, compacting, test section construction, blending with aggregate, moving the
processed material to allow for modifications to the remaining sub-base and/or subgrade, moving reclaimed material from
one location to another within the project and any incurred costs resulting from the Contractor's decision to process off site.

The unit price bid shall also include compensation for all costs associated with the removal of the castings and the
referencing, lowering, and plating of the structures. It shall also include full compensation for all labor, tools, equipment,
materials, and all incidental work necessary to complete the work as specified.

Removal and disposal of unsuitable material, surplus reclaimed material, or any sub-base/subgrade material necessary
for grade changes shall be paid for at the contract unit price per cubic yard for Item 120.1, Unclassified Excavation.

Special borrow required to be placed under the reclaimed material shall be paid for at the contract unit price per cubic
yard for Item 150.1, Special Borrow.

Grading and compacting the sub-base and/or subgrade resulting from the removal of unsuitable material shall be paid for
at the contract unit price per square yard (m?) for Item 170., Fine Grading and Compacting.

Adjustment of drainage structures shall be paid for at the contract unit price each for Item 220., Drainage Structure
Adjusted.

Rebuilding of drainage structures shall be paid for vertically at the contract unit price per foot (m) for Item 220.2,
Drainage Structure Rebuilt.

Raising of lowered structures shall be paid for at the contract unit price each for Item 220.5 Drainage Structure
Remodeled.

Aggregate for providing added volume shall be paid for at the contract unit price per ton (Mg) or Item 402.1, Dense
Graded Crushed Stone for Sub-base.

Aggregate to correct gradation deficiencies shall be paid for at the contract unit price per ton (Mg) for Item 403.1,
Crushed Stone for Blending.

Calcium Chloride for dust control shall be paid for at the contract unit price per pound (kg) for Item 440., Calcium
Chloride for Roadway Dust Control.

Water for dust control shall be paid for at the contract unit price per 1,000 gallons (m®) for Item 443., Water for
Roadway Dust Control.
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SECTION 403 (continued)
403.82 Payment Items.

120.1 Unclassified Excavation Cubic Yard (m°)

150.1 Special Borrow Cubic Yard (m?)

170. Fine Grading and Compacting Square Yard (m?)

220. Drainage Structure Adjusted Each

220.2 Drainage Structure Rebuilt Feet (m)

220.5 Drainage Structure Remodeled Each

402.1 Dense Graded Crushed Stone for Sub-base Ton (Mg)

403. Reclaimed Pavement for Base Course and/or Sub-base Square Yard (m?

403.1 Crushed Stone for Blending Ton (Mg)

440. Calcium Chloride for Roadway Dust Control Pound (kg)

443. Water for Roadway Dust Control M. Gallons (m°)
SECTION 404

RECLAIMED PAVEMENT BORROW MATERIAL

SECTION 404 RECLAIMED PAVEMENT BORROW MATERIAL
(page 114 English, page 11.71 Metric) Add (English) the following Section / Replace this Section with the following
(Metric):

DESCRIPTION
404.20 General.

Reclaimed pavement borrow material shall be used for base course and sub-base areas. The material shall be pre-mixed
and placed on the sub-grade or sub-base in close conformity with the lines and grades established by the Engineer.

MATERIALS
404.40 General.
Material shall meet the requirements of Subsection M1.09.0 of Division 111, Materials.
CONSTRUCTION METHODS
404.60 General.

The reclaimed pavement borrow material shall be spread and compacted in layers not exceeding 8 inches (200 mm) in
depth, compacted measurement, except the last layer of reclaimed pavement borrow material (conforming to M1.09.0) will
be 4 inches (100 mm) in depth compacted measurement. The specified density of the Reclaimed Pavement Borrow Material
shall be maintained by determining the number of passes of a roller that are required to produce a constant and uniform

density, after conducting a series of tests either using the sand/volume method or the nuclear device. The Reclaimed
Pavement Borrow Material shall be placed to the tolerance as stipulated in Section 401, Gravel Sub-base.
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SECTION 404 (continued)

COMPENSATION
404.80 Method of Measurement.

Reclaimed Pavement Borrow Material shall be measured in place, to the limits specified on the plans or as directed by
the Engineer, with no percentage added.

404.81 Basis of Payment.
Reclaimed Pavement Borrow Material will be paid for at the contract unit price per cubic yard complete in place.
404.82 Payment Items.

404.5 Reclaimed Pavement Borrow Material Cubic Yard (m?)
SECTION 405
GRAVEL BASE COURSE

SECTION 405. GRAVEL BASE COURSE
(page 114 English, page 11.72 Metric) Delete this entire Section.
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SECTION 420
HOT MIX ASPHALT BASE COURSE

SECTION 420 HOT MIX ASPHALT BASE COURSE
(page 115 English, page 11.73 Metric) Delete this entire Section.

SECTION 430
CEMENT CONCRETE BASE COURSE

SUBSECTION 430.63 Joints.
(page 117 English) 460.63 should read 430.63. In the second paragraph M8.14.0 should read M9.14.0.

SECTION 450 HOT MIX ASPHALT PAVEMENT
(page 117 English) Add this new Section.

SECTION 450
HOT MIX ASPHALT PAVEMENT

DESCRIPTION
450.10 General.
This work shall consist of producing and placing Hot Mix Asphalt (HMA) pavement. The HMA pavement shall be
constructed as shown on the plans and as directed on the prepared or existing base in accordance with these specifications
and in close conformity with the lines, grades, compacted thickness and typical cross section as shown on the plans. Each

HMA pavement course placed shall be comprised of one of the mixture types listed in Table 450.1.

Table 450.1 - HMA Pavement Courses & Mixture Types

Pavement Mixture Type Mixture
Course Designation

Eriction Course | Open-Graded Fr!ct!on Course - 9.5 - Polymer OGFC-P

e  Open-Graded Friction Course - 9.5 - Asphalt Rubber OGFC-AR

e SUPERPAVE Surface Course - 4.75 SSC-4.75

e SUPERPAVE Surface Course - 4.75 - Polymer SSC-4.75-P

e SUPERPAVE Surface Course - 9.5 SSC-9.5

e SUPERPAVE Surface Course - 9.5 - Polymer SSC-95-P
Surface Course | ¢  SUPERPAVE Surface Course - 12.5 SSC-125

e SUPERPAVE Surface Course - 12.5 - Polymer SSC-125-P

e SUPERPAVE Surface Course - 19.0 SSC-19.0

e SUPERPAVE Surface Course - 19.0 - Polymer SSC-19.0-P

e Asphalt Rubber Gap Graded - 12.5 ARGG -125

e SUPERPAVE Intermediate Course - 12.5 SIC-125
Intermediate e SUPERPAVE Intermediate Course - 12.5 - Polymer SIC-125-P
Course e SUPERPAVE Intermediate Course - 19.0 SIC-19.0

e SUPERPAVE Intermediate Course - 19.0 - Polymer SIC-19.0-P
Base Course e SUPERPAVE Base Course - 25.0 SBC-25.0

e SUPERPAVE Base Course - 37.5 SBC-375
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SECTION 450 (continued)
Table 450.1 - HMA Pavement Courses & Mixture Types (Continued)

Pavement Mixture Type Mixture
Course Designation
e SUPERPAVE Leveling Course - 4.75 SLC-4.75
Leveling Course e SUPERPAVE Leveling Course - 9.5 SLC-95
e SUPERPAVE Leveling Course -12.5 SLC-125
e SUPERPAVE Bridge Surface Course - 9.5 SSC-B-9.5
Bridge Surface | ¢ SUPERPAVE Bridge Surface Course - 9.5 - Polymer SSC-B-9.5-P
Course e SUPERPAVE Bridge Surface Course - 12.5 SSC-B-125
e SUPERPAVE Bridge Surface Course - 12.5 - Polymer SSC-B-125-P
Bridge e SUPERPAVE Br!dge Protective Course - 9.5 SPC-B-9.5
Protective e SUPERPAVE Br!dge Protect!ve Course - 9.5 - Polymer SPC-B-95-P
Course e SUPERPAVE Bridge Protective Course - 12.5 SPC-B-125
e SUPERPAVE Bridge Protective Course - 12.5 - Polymer SPC-B-125-P

450.20 Quality Assurance.

A. Quality Assurance Responsibilities.

This is a Quality Assurance Specification wherein the Contractor is responsible for controlling the quality of materials
and workmanship and the Department is responsible for accepting the completed work based on the measured quality.
Quality Assurance is simply defined as “making sure the Quality of a product is what it should be.”

The core elements of Quality Assurance include: Contractor Quality Control (QC), Department Acceptance,
Department Independent Assurance (1A), Dispute Resolution, Qualified Laboratories, and Qualified Personnel. Although
Quality Assurance utilizes test results to control production and determine acceptance of the HMA, inspection remains as an
important element in controlling the process and accepting the product.

The Contractor is responsible for providing an appropriate Quality Control system to ensure that all materials and
workmanship meet the required quality levels for each specified Quality Characteristic. The Contractor will perform all
required Quality Control inspection, sampling, and testing in accordance with these specifications and the Contractor’s
Quality Control Plan.

The Department will monitor the adequacy of the Contractor’s QC activities and will perform Acceptance
inspection, sampling, and testing. The Department’s Acceptance information will be utilized in the acceptance
determination for each Lot of material produced and placed.

Independent Assurance is the responsibility of the Department’s Research & Materials Section (RMS). The function of
IA testing is to periodically provide an unbiased and independent evaluation of the sampling and testing procedures used in
the acceptance decision. Contractor QC and Department Acceptance testing procedures and equipment will be evaluated by
IA personnel using one or more of the following: observation, calibration checks, split sample comparison, or proficiency
samples (homogeneous samples distributed and tested by two or more laboratories). QC and Acceptance testing personnel
are evaluated by observation and split samples or proficiency samples.

B. Hot Mix Asphalt Lots & Sublots.

The quality of each HMA pavement course of the same mixture type produced and placed will be inspected, tested,
and evaluated on the basis of Lots and Sublots. A Lot is defined as “an isolated quantity of material from a single source
which is assumed to be produced or placed by the same controlled process”.

The Lot size and corresponding unit of measure is a function of the individual Quality Characteristic evaluated. Lot
sizes for Quality Characteristics subject to Department Acceptance are as shown in Table 450.2.

Changes in the target values, material sources, or JMF for an HMA mixture type will constitute a change in Lot,
requiring the establishment of a new Lot. All Lots will be properly identified for accurate evaluation and reporting of
HMA quality.
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Table 450.2 - HMA Lot Sizes

Quality Characteristic Lot Size & Unit of Measure

Total Tons of HMA from all JMFs using the same PGAB Grade (from same
PG Asphalt Binder Grading PGAB Supplier), produced by a single plant and placed within same
construction season.

PG Asphalt Binder Content Total quantity of an HMA mixture type with the same JMF for the same
individual pavement course, produced by a single plant using the same
source of materials and placed at a uniform plan thickness within the same

Volumetrics — Air Voids construction season, not to exceed 18,000 tons.
(See Table 450.3).
In-place Density Total quantity of an HMA mixture type with the same JMF for the same

individual pavement course, produced by a single plant using the same
source of materials and placed at a uniform plan thickness within the same

Thickness .
' construction season, not to exceed 18,000 tons. (See Table 450.3).

Total length (miles) of individual wheel paths (in all travel lanes and ramps)
of in-place HMA with same JMF for same individual pavement course,
Ride Quality (IRI) produced by a single plant and placed within same construction season, and
which is located within the same posted speed limit range as defined in
Tables 450.19a, 450.19b, and 450.19c.

C. HMA Quality Assurance Requirements.

These Specifications establish three categories under which Hot Mix Asphalt Lots will be produced, placed, evaluated
and accepted. Table 450.3 below defines each of the Lot categories and outlines the required Quality Assurance activities of
the Contractor and the Department. The division of the Lot categories is based on the total estimated contract quantity of
each individual HMA mixture type per each project location. For contracts containing multiple Hot Mix Asphalt items, it is
possible to have work performed under more than one HMA Lot category.

(1) Determination of Lot Size and Lot Category

When the total contract quantity of an HMA mixture type is < 2,100 tons, it shall be classified as a Minor Lot (Category
C Lot).

When the total contract quantity of an HMA mixture type is > 2,100 tons, but < 7,500 tons, it shall be classified as a
Small Lot (Category B Lot).

When the total contract quantity of an HMA mixture type is > 7,500 tons, but < 15,000 tons, it shall be classified as a
Large Lot (Category A Lot).

When the total contract quantity of an HMA mixture type is > 15,000 tons, each 15,000 tons will represent a Category A
Lot. If the quantity remaining after all 15,000 ton Category A Lots is < 3,000 tons, it shall be added to the final Lot
providing a final Lot quantity not to exceed 18,000 tons. If the quantity remaining after all 15,000 ton Category A Lots is >
3,000 tons, it shall constitute a separate Category A Lot.

If a Category A Lot extends into the subsequent year, the Lot will be ended and a new Lot will be established for the
next year. The Lot category for the subsequent year shall be categorized based on the remaining tonnage to be placed as
designated above.

Category A and B Lots shall not be divided to produce multiple smaller category Lots without the prior approval of the
District Quality Engineer and RMS.

(2) Determination of Sublot Size

Each HMA Lot will be divided into Sublots. The size of each HMA Sublot shall be as listed in Table 450.11 and Table
450.17. If the quantity of HMA at the end of a Lot is equal to or greater than one half of a full Sublot, then such quantity
shall be identified and evaluated as a separate Sublot. If the HMA quantity at the end of a Lot is less than one half of a full
Sublot, then such quantity shall be combined with the previous full Sublot quantity and shall be identified and evaluated as
the final Sublot.
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Table 450.3 - HMA Lot Categories & Quality Assurance Requirements

Inspection Performed:

(Subsection 450.73)

But Minimum 3 Sublots
(Subsection 450.73)

Quality Assurance Category A Category B Category C
Requirements (Large Lot) (Small Lot) (Minor Lot)
> 7,500 tons,
Total Quantity for but = 2’183tt0ns’ <2100 tons
individual Lot of HMA: < 15,000 tons <7500 tons '
(See Note 1) '
QC Plan Required: YES YES (See Notes 2 and 3)
Contractor QC Inspection YES YES YES
Required: (Subsection 450.64) (Subsection 450.64) (Subsection 450.64)
Contractor QC Testing YES YES YES
Required: (Subsection 450.65) (Subsection 450.65) (Subsection 450.65)
Control Strip Required: YES NO NO
Control Charts Required: YES NO NO
Quality Levgl Analysw YES YES NO
Required:
Minimum Minimum
MassDOT Acceptance 2506 of Sublots 50% of Sublots), 100% of Sublots
0 (Subsection 450.73)

MassDOT Acceptance
Testing Performed:

Minimum
25% of Sublots
(Subsection 450.74)

Minimum
50% of Sublots),
But Minimum 3 Sublots
(Subsection 450.74)

100% of Sublots
(Subsection 450.74)

QC Test Results included

in YES YES NO
MassDOT Acceptance (If Validated) (If Validated)
Determination:
YES YES NO

Pay Adjustment Applied:

(Subsection 450.92)

(Subsection 450.92)

Note 1: Category A Lots shall not exceed 18,000 tons as specified in Subsection 450.20C(1)
Note 2: If all HMA Lots fall under Category C then a QC Plan is not required. However, if any Lots on the project fall

under Category A or Category B, then any Category C Lots must be addressed in the QC Plan.
Note 3: If a QC Plan is not required, it is still the responsibility of the Contractor to provide to the Engineer any information

that is designated as “Per QC Plan” as found in this specification.

SUPPLEMENT C2019 - 62



SECTION 450 (continued)

MATERIALS
450.30 General.

Materials shall meet the requirements in the following Subsections of Division 111, Materials and as otherwise specified
herein:

Performance Graded Asphalt BiNGer.........ccco e M3.01.0
Warm MiX ASPRAIT. ..o M3.01.4
Asphalt Anti-Stripping AAAITIVE ..........ceiiiieeisse e M3.01.5
ASPhalt REIEASE AGENTS.....c.cuiiiiiiiiiiiiiiirtiiee ettt M3.01.6
Asphalt EmulsSion for TACK COaL..........ccccviiriiieiiiriseeiine s ses e eressssssssenssnnnns M3.03.0
HOt POUred JOINE SEAIEN ..ot M3.05.0
HOE MIX ASPRNAIL......c.oviciiiccees e e e st nsn e es M3.11.0
AGGIBALE ...t M3.11.2
Hot Mix Asphalt MiXtUre DESIGN .......ecveiieeiieiceis et sa e snens M3.11.4
Verification of Laboratory Trial MiX FOrMUIA............cooiiiiiiiis M3.11.5
Hot Mix Asphalt Production FaCHity..........cccceevieriiirsiirec e M3.11.7
Contractor Quality CoNntrol LAbOratory ...........cccceeeieieieieierereeieieieieieeieieeeieeereresererereresenas M3.12.1
Department Acceptance LabOratory ..........cccvveviereiinisieses et M3.12.2

450.32 Hot Mix Asphalt Mix Design.

HMA mixtures shall be composed of the following: Mineral aggregate, mineral filler (if required), Performance Graded
Asphalt Binder (PGAB), and as permitted, recycled materials. The Contractor shall be responsible for development of an
HMA Laboratory Trial Mix Formula (LTMF) for each HMA mixture type specified for the contract in accordance with the
requirements of Subsection 450.30.

CONSTRUCTION PROCEDURES
450.40 General.

Prior to the start of any work activity addressed in Subsections 450.43 thru 450.52 below, a Construction Quality
Meeting shall be held to review the Contractor’s Quality Control system. The Contractor shall present and discuss with
the Engineer in sufficient detail the specific Quality Control information and activities contained in each section of their
QC Plan as outlined in Subsection 450.61. The meeting is intended to ensure that the Contractor has an adequate Quality
Control system in place and that the Contractor’s personnel are fully knowledgeable of the roles and activities for which
they are responsible to achieve the specified level of quality. Contractor personnel required to attend the Construction
Quality Meeting include the Construction QC Manager and all Superintendents. The Contractor shall provide a copy of
the approved QC Plan for each Contractor and Department attendee of the meeting.

450.41 Control of Grade and Cross-Section.

The Contractor will provide a longitudinal and transverse reference system, with a maximum spacing of 100 ft, for the
purpose of locating and documenting sampling and testing locations and related uses. It is the Contractor’s responsibility to
clearly mark this reference system in the field. Work related to this reference system is incidental and will be included as part
of the Contractor’s Quality Control system. The Department shall provide information tying in the Contractor’s reference
system to the State Mile Marker System.

The Contractor shall furnish, set and maintain all line and grade stakes necessary to guide the automated grade
control equipment. Where required these control stakes shall be maintained by the Contractor and used throughout the
operations, from the grading of the subbase material up to and including the final course of the pavement.

Under normal conditions, where more than one course of HMA is to be constructed, the use of the string line for
grade control may be eliminated or discontinued after the construction of the initial course of HMA. For resurfacing
projects, where only one course of HMA is to be constructed, the use of the string line for grade control may be
eliminated. The use of approved automation may then be substituted for the string line where lines and grades are found
to be satisfactory by the Engineer.
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450.42 Weather Limitations.

HMA shall only be placed on dry, unfrozen surfaces and only when the temperature requirements contained in Table
450.4 below are met. If the temperature requirements contained in Table 450.4 are not met at any point throughout the
paving shift, HMA placement shall cease, except as determined and directed in writing by the Engineer depending upon
the necessity and emergency of attendant conditions, and weather conditions.

The Contractor may continue HMA placement when overtaken by sudden rain, but only with material which is in transit
from the HMA production facility at the time, and then only when the temperature of the HMA mixture is within the
temperature limits specified and when the existing surface on the roadway is free of standing moisture. The Engineer is not
obligated to accept any material that was not already in transit prior to the onset of rain and the Contractor shall suspend
operations for the day when the requirements of this specification cannot be met.

The construction of HMA pavement shall terminate November 15 and shall not be resumed prior to April 1 except as
determined and directed in writing by the Engineer depending upon the necessity and emergency of attendant conditions,
weather conditions, and location of the project. Only in extreme cases will the placement of Surface Courses be
permitted between November 15 and April 1. Regardless of any temperature requirements, OGFC mixtures shall not be
placed after October 31 or before May 1 without the written permission of the Engineer.

Table 450.4 - Temperature Limitations for HMA Placement

. . Minimum Air Minimum Surface
HI\(/I:,:ulrevement Llft(l'lr'lfg;]zlg ess Temperature Temperature
(°F) (°F)
Friction Course 1 50 55
Surface Course <1% 45 50
Surface Course > 1% 350 40
Intermediate Course All 350 40
Base Course All 350 40
Leveling Course As Specified 45 50

When the air temperature falls below 50°F, extra precautions shall be taken in drying the aggregates, controlling the
temperatures of the materials, and in placing and compacting the mixtures.

The Contractor shall supply the Engineer with two (2) approved dial type thermometers with a temperature range of -
50° to 500°F and two (2) infrared pistol thermometer for each paving machine in operation on the project. The infrared
pistol thermometers shall read in Fahrenheit and conform to the following requirements:

e Portable and battery operated
LCD Display to nearest 1°F
Temperature operating range of 0° to 750°F
Accuracy of + 2%

Repeatability of +/- 5°F
Emissivity preset at 0.95

The thermometers will remain the property of the Contractor upon completion of the project.
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450.43 Preparation of Underlying Surface.

HMA mixtures shall be placed only upon properly prepared surfaces that are clean from foreign materials. The
underlying surface shall be prepared in accordance with the requirements below, prior to the placement of HMA pavement
COUrses.

A. Subbase or Reclaimed Base.

Prior to the placement of HMA Base Course mixtures, the Contractor shall inspect the prepared subbase or reclaimed
base material to ensure that it is in conformance with the required grade, cross-section, and in-place density. Subbase or
reclaimed base material that is not in accordance with the plans or specifications shall be reworked or replaced to meet the
applicable requirements of Sections 401, 402, or 403 before the start of HMA placement. The compacted subbase or
reclaimed base shall not be frozen or have standing water when placing HMA.

B. Milling Existing HMA Pavement.

When specified on the plans, existing HMA pavement courses shall be milled and removed from the project by the
Contractor. Milling shall be performed in conformity with the limits, line, grade, and typical cross-section shown on the
plans and in accordance with the applicable milling specification required by the contract. All Quality Control activities
for milling shall be addressed in the Contractor’s HMA QC Plan. The Contractor shall adjust equipment speed and
milling depth for Quality Control of the milled surface and to ensure the smoothest possible surface for paving.
Adjustments to milling depth shall be approved by the Engineer and shall be used for consideration of the HMA
pavement thickness measurements. Whenever the milling operations are being conducted between the hours of sunset
and sunrise, the Contractor shall provide mobile lighting system(s) in accordance with Subsection 450.47C.

C. Patching Existing Pavement Courses.

Areas of existing HMA pavement courses that are significantly distressed or unsound shall be removed and replaced
with patches using new Hot Mix Asphalt. The location and limits of patching will be as identified in the plans or as directed
by the Engineer.

Each existing pavement course determined to be unsound shall be removed to the full depth of the pavement course
within a rectangular area. For each patch location equal to or greater than 50 square feet in area (and having a minimum
dimension of 4 feet) where the existing pavement courses are removed down to subbase, the subbase shall be compacted by
mechanical means to not less than 95% of the maximum dry density of the subbase material as determined by AASHTO T 99
Method C at optimum moisture content. Each edge of the patch area shall be sawcut or otherwise neatly cut by mechanical
means to provide a clean and sound vertical face. The vertical face of each edge shall be thoroughly coated with a hot
poured rubberized asphalt sealant meeting the requirements of Subsection 450.30 immediately prior to placing the HMA
patching mixture.

Delaminated areas of existing pavement courses resulting from pavement milling shall be cut back neatly by mechanical
means to the limits of any unsound material. After removing all unsound material, the underlying pavement surface within
the patch limits shall receive a thorough tack coat at a rate of application in accordance with Subsection 450.43G(2) prior to
placing the HMA patching mixture.

HMA patching mixture shall be the same mixture type as the existing pavement course being patched or as specified on
the plans or as directed by the Engineer. The lift thickness of the patching mixture shall not exceed four times the nominal
maximum aggregate size of the mixture. The patching mixture will be placed by hand or by mechanical means and shall
match the thickness, grade, and cross-slope of the surrounding pavement. The HMA patching mixture shall be compacted
using a steel wheel roller. For patch areas not large enough to permit use of a roller, compaction shall be accomplished using
a mechanical tamper capable of achieving the required in-place density. The Contractor shall test the in-place density of each
patched area using a calibrated density gauge and record the test data for each patched area on NETTCP Test Report
Forms. The in-place density of the HMA patching mixture shall be not less than 90% of the maximum theoretical density of
the mixture as determined by AASHTO T 209 (Method A).

D. Leveling Courses.
HMA Leveling Courses shall only be used when specified in the Contract. The HMA mixture used for a Leveling
Course shall be as specified in the Contract and shall conform to the relevant materials requirements of this specification.
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E. Preparation of Curbs, Edging, and Utilities.

All curbs or edging shall be installed or reset to the line and grade established on the plans. The surface elevation of all
catch basin frames and grates, manholes, utility valve boxes, or other utility structures located in the pavement shall
uniformly match the grade and cross-slope of the final pavement riding surface. Adjustment of all curbs, edging, and utilities
shall be completed prior to the placement of the HMA Surface Course. When OGFC is specified to be placed over the
Surface Course, all curbs, edging, and utilities shall be adjusted prior to placement of the HMA Surface Course mixture.
Hand placement of HMA along curbs and edging or around utilities after placement and compaction of the Surface Course
shall not be permitted.

F. Sweeping Underlying Surface.

The Contractor shall provide a mechanical sweeper equipped with a water tank, spray assembly to control dust, a
pick-up broom, a dual gutter broom, and a dirt hopper. The sweeper shall be capable of removing millings and loose
debris from the underlying surface.

Prior to opening a milled area to traffic, all milled pavement surfaces shall be thoroughly swept in accordance with
the applicable milling specification required by the contract to remove all remaining millings and dust. All pavement
surfaces shall be swept clean, free of dust, fines, and slurry immediately prior to application of the tack coat. Any new
HMA pavement course that has been open to traffic, or that was placed 30 days prior to placement of the subsequent
pavement course, shall also be swept immediately prior to application of the tack coat.

G. Asphalt Emulsion for Tack Coat.

A tack coat of asphalt emulsion, meeting the requirements of Subsection 450.30 shall be uniformly applied to existing or
new pavement surfaces prior to placing pavement courses as specified below. The existing surface shall be swept clean of all
foreign matter and loose material using a mechanical sweeper and shall be dry before the tack coat is applied.

(1) Tack Distributor System.
A pressure distributor shall be used to apply the tack coat. The tack distributor system shall be equipped with the
following to control and monitor the application:

System for heating the asphalt emulsion uniformly to specified temperature.
Thermometer for measuring the asphalt emulsion temperature.

Adjustable full circulation spray bar.

Positive controls including tachometer, pressure gauge, and volume measuring device.

At least once every 12 months the application rate of the tack distributor system shall be calibrated by the Contractor
using the appropriate spray bar nozzle size(s). The calibration shall be in the transverse and longitudinal directions following
ASTM D2995. The calibration shall address the spray bar height, nozzle angle, spray bar pressure, thermometers, and
strapping stick. Documentation of the annual calibration shall be kept with the tack distributor system and shall be provided
to the Engineer when requested.

The use of tack wagonsi/trailers shall only be allowed for patching under Item 451 or when the Engineer agrees that the
area is inaccessible to the distributor. Regardless of application method the tack application rates shall meet the requirements
below. The use of gravity distributors is not allowed.

(2) Tack Application Requirements.

The tack coat material shall be applied by a pressure distributor. All nozzles on the distributor shall be open and
functioning. All nozzles shall be turned at the same angle to the spray bar. The nozzles shall be offset at an angle from the
spray bar to prevent the fan from one nozzle from interfering with the fan from another. Proper nozzle angle shall be as
determined by the manufacturer of the distributor spray bar. The spray bar shall be adjusted so that it is at the proper height
above the pavement surface to provide a triple overlap spray for a uniform coverage of the pavement surface. A triple lap
application requires that the nozzle spray patterns overlap one another such that every portion of the pavement receives spray
from exactly three nozzles. Tack coat application rates for specific surface conditions shall be in accordance with the
following:
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On a new HMA surface, not opened to traffic, the emulsion application rate shall equal 0.06 to 0.08 gal/yd?

On an existing tight smooth pavement the emulsion application rate shall equal 0.06 to 0.08 gal/yd?

On a milled surface the emulsion application rate shall equal 0.07 to 0.09 gal/yd?

On cement concrete base course the emulsion application rate shall be equal to spray application for adjacent
surface

e On new HMA patches the emulsion application rate shall equal 0.06 to 0.09 gal/yd?

Specified application rates are based on a 57/43 residual to water ratio. The residual amount of tack is defined as the
remaining asphalt after the tack coat has set and all water has evaporated. The application rate of the tack coat emulsion shall
be set at a rate that achieves the specified residual amount. Tack coat shall be applied to cover a minimum of 95% of the
pavement surface.

In addition to the requirements above, all vertical surfaces of curbs, edging, utilities, and drainage structures that will be
abutted by new pavement shall receive a thorough tack coat application immediately prior to placing each HMA pavement
course.

(3) Tack Inspection.

The asphalt emulsion temperature and application rate shall be periodically measured and properly recorded by the
Contractor on NETTCP Inspection Report Forms. If the temperature or application rate is determined to not be in
conformance with the specification requirements above, the Contractor shall make appropriate adjustments to the tack
application operations.

450.44 Zero Tolerance for Use of Petroleum Products as Release Agents.

MassDOT has a zero tolerance for the use of petroleum products (e.g. diesel, kerosene, etc.) as a release or cleaning
agent in the manufacture, loading, transporting, and placement of HMA materials. The Contractor’s Quality Control
Manager shall ensure the conformance of this requirement. Equipment to be used for transferring, hauling, or placing HMA
materials shall be inspected by QC personnel per the approved QC Plan and will ensure that no petroleum products are used.
Contaminated equipment shall not be used most especially haul units. Haul units and truck companies with repeated
violations will not be used to haul HMA materials for MassDOT projects. Any violations of this policy shall be reported to
the Engineer and subject to the following actions:

A. Haul Unit Violations During Loading at the Plant and Transportation to the Project.

Haul units identified by the Contractor to have contaminated beds during initial inspection prior to loading will not be
used during that day’s placement operations. If a haul unit is found to violate this policy after the initial inspection, the
Engineer shall issue a Deficiency Report (DR) and the haul unit and driver shall be suspended from the project until a written
corrective action is proposed and approved by the Engineer.

If a haul unit is found to be contaminated with an unapproved release agent after it has been loaded, the HMA shall be
rejected by the Engineer. The Engineer shall issue a DR and the haul unit and driver shall be suspended from the project
until a written corrective action is proposed and approved by the Engineer.

B. Field Equipment Violations.

All equipment used for the placement and compaction of HMA shall not be treated with an unapproved release agent.
This includes the paver, material transfer vehicle, rollers, plate compactors, and tools.

Any use of an unapproved release agent will result in the termination of placement operations and the removal of
contaminated materials. The Engineer shall issue a DR and paving operations will not be allowed to resume until a written
corrective action is submitted and approved by the Engineer.

C. Repeated Violations.

If a Contractor or any of their Subcontractors is found to repeatedly violate this policy it may result in further actions
taken by the Engineer including filing a report with the Department of Environmental Protection.
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450.45 Hot Mix Asphalt Production.

HMA production shall conform to the requirements of Subsection 450.30.
450.46 Hot Mix Asphalt Transportation and Delivery.

A. Haul Unit Equipment.

The trucks used to transport HMA to the field placement site shall have tight, clean, smooth metal beds. When
necessary to maintain the required HMA temperature, trucks shall be equipped with insulated beds. The truck beds shall be
evenly and lightly coated with an approved release agent found on the MassDOT Qualified Construction Materials List to
prevent HMA mixture adherence. Truck beds shall be kept free of kerosene, gasoline, fuel oil, solvents, or other materials
that could adversely affect the HMA mixture in accordance with Subsection 450.44. Excess lubricant shall not be allowed to
accumulate in low spots in the body. The Contractor shall employ sufficient procedures and QC inspection to ensure that all
truck beds are free of contaminants, residual HMA, or excess release agent.

B. HMA Protection During Transport.

The HMA shall be transported from the plant to the field placement site in trucks previously cleaned of all foreign
materials. During transportation of the HMA from the plant to the placement equipment at the site, each load shall be fully
covered at all times, without exception, with canvas or other suitable material of sufficient size and thickness, which is tightly
secured to furnish complete protection. Mesh tarps will not be allowed. The HMA shall not be transported such a distance
that temperature segregation of the mixture takes place or that excessive crusting is formed on the surface, bottom or sides of
the HMA.

C. Coordination and Inspection of HMA Delivery.

The dispatching of trucks from the plant shall be continuously coordinated to ensure that all of the HMA mixture
planned to be delivered to the field placement site may be placed and compacted before the end of the scheduled work day.
During paving operations, the Contractor shall provide for ongoing two-way radio or cellular phone communication between
the field placement site and the HMA plant.

The target temperature and allowable range of the HMA when delivered at the field placement site will be established in
the Contractor’s Quality Control Plan. The Contractor shall measure the temperature of the HMA, either from the trucks
prior to discharge or from the paver hopper, using an infrared pistol type thermometer at the minimum frequency indicated
in the approved QC Plan. All QC temperature measurement results of the delivered HMA mixture shall be recorded on
NETTCP Inspection Report Forms. The Contractor shall also visually inspect the delivered HMA for crusting or
material (physical) segregation. The Contractor shall reject any loads of HMA with material which is crusted, segregated,
or which is not within the delivery temperature range established in the Contractor’s Quality Control Plan.

450.47 Hot Mix Asphalt Placement.

A. Material Transfer Vehicles.

For projects on all controlled access highways with HMA Category A Lots, a Material Transfer Vehicle (MTV) will be
required. An MTV shall also be required for all pavement courses requiring Ride Quality testing (IRI). The MTV shall be
used to place each pavement course, with the exception of base and leveling courses, on the mainline of the traveled way
including all travel lanes, auxiliary lanes, and collector/distributor (C/D) lanes.
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(1) MTV Equipment Requirements.

The MTV shall be self-propelled and capable of remixing and transferring the HMA mixture to the paver so that the
HMA mat behind the paver has a uniform homogeneous temperature and appearance. The MTV shall be equipped with
the following:

(@) A truck unloading system, capable of maintaining the planned paving production rate, which shall receive HMA

from the trucks and independently deliver the mixture from the trucks to the paver.

(b) A paver hopper insert with a minimum capacity of 14 tons shall be installed in the hopper of conventional

paving equipment. The paver hopper insert shall be marked to identify the point at which the insert is 50% full.

(c) An internal storage bin with a minimum capacity of 25 tons of mixture and a remixing system in the bottom of

the storage bin to continuously blend the mixture as it discharges to a conveyor system; or a dual pugmill system
located in the paver hopper insert with two full length longitudinally mounted counter-rotating screw augers to
continuously blend and feed the mixture through the paver to the screed.

(2) MTV Operations.

The Contractor shall ensure that the MTV is loaded continuously to keep the paver moving. The volume of HMA in
the paver hopper insert shall remain above the 25% capacity mark during all paving operations. In the event the MTV
malfunctions during HMA placement operations, the Contractor shall continue placement of material until such time
there is sufficient HMA placed to maintain traffic in a safe manner. The Contractor may continue placement of HMA
until any additional mixture in transit has been placed. Paving Operations may resume only after the MTV has been
repaired and is fully operational.

The MTYV shall operate in the adjacent lane and not travel on the tack coat when the Engineer and Construction QC
Manager determine that the project conditions and safety allow. In these instances, only the paver will be allowed on the
tack coat.

(3) Bridge Loading Restrictions.

The MTYV shall be subject to all bridge load restrictions. The Contractor shall verify the sufficiency of the current
bridge ratings with the Engineer. In the event that the MTV exceeds the maximum allowable bridge load, the MTV shall
be empty when crossing the bridge and shall be moved across without any other Contractor vehicles or equipment being
on the bridge. The MTV shall be moved across the bridge in a travel lane and shall not be moved across the bridge on
the shoulder. The MTYV shall be moved at a speed no greater than five (5) miles per hour without any acceleration or
deceleration.

B. Pavers.
Each HMA pavement course shall be placed with one or more pavers at the specified grade, cross-slope, and lift
thicknesses.

(1) Paver Equipment Requirements.

Each paver shall be a self-contained, power propelled unit and shall produce a finished surface of smooth and
uniform texture without segregating, tearing, shoving or gouging the HMA. The pavers shall be equipped with the
following:

(@) A receiving hopper having sufficient capacity to ensure a uniform and continuous placement operation.

(b) Automatic feed controls, which are properly adjusted to maintain a uniform depth of material ahead of the screed.

(c) Automatic screed controls with sensors capable of sensing the transverse slope of the screed, and providing the

automatic signals that operate the screed to maintain grade and transverse slope.

(d) An adjustable vibratory screed with full-width screw augers and heated for the full width of the screed.

(e) Capable of spreading and finishing HMA pavement courses in widths at least 12 inches more than the width of one

travel lane.

(f) Capable of being operated at forward speeds to satisfactorily place the HMA.
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(9) For nighttime paving operations, lighting fixtures shall be adjustable and tilt toward the work area. Illumination
shall be provided at the guide line, the auger area, and for the full width of the screed, including fifteen (15) feet
immediately behind the screed where manual raking operations are taking place. Care shall be taken in the
placement of these floodlights to avoid aiming of the lights into oncoming traffic. The number of lighting fixtures
shall meet the following requirements:

a. Single width pavers (< 12 feet) shall have three (3) fixtures illuminating the screed area and two (2) fixtures for
the auger and guide line area.

b. Double width pavers (> 12 feet) shall have six (6) fixtures illuminating the screed area and two (2) fixtures for
the auger and guide line area.

(2) Paver Operations.

The Contractor shall ensure that the paver is loaded continuously to keep the placement operation moving. The
volume of HMA in the paver receiving hopper shall remain above the paver tunnel during all paving operations. Proper
practices shall be utilized to ensure that HMA is not dumped or spilled onto the prepared underlying surface in front of
the paver by trucks unloading into the receiving hopper. Any material that falls in front of the paver shall be removed
before the paver passes over it. The screed vibrator shall be operated at all times.

When the use of an MTV s required the paving operations shall be coordinated in such a manner as to allow the
paver to operate at a consistent speed without stopping. If the Construction QC Manager or the Engineer determines that
the paver excessively changes speed or stops, then stoppage of the paving operation may be required until such time the
Contractor is able to correct the deficiency.

C. Mobile Lighting for Milling and Paving Equipment.

Whenever milling or paving operations are being conducted between the hours of sunset and sunrise, the Contractor
shall provide mobile lighting system(s) attached to each piece of mobile milling and paving equipment, including milling
machines, mechanical sweepers, material transfer devices, paver machines, and rollers, but shall not include trucks used
to transport materials and/or personnel to the work zone or other vehicles that are continually moving in and out of the
work zone.

Mobile lighting systems attached to milling and paving equipment shall be in addition to work zone lighting
requirements specified in Section 850.

Lighting attached to each machine shall be capable of providing a minimum of 1 foot-candle measured 60 feet in
front of and behind the equipment (1 foot candle is defined as1 lumen/ft?). Lighting measurements shall be per Section
850. Light fixtures shall be balloon-style or otherwise diffused to minimize glare. Flood lights without diffusers shall not
be permitted.

No part of the mobile lighting system shall exceed a height 13 feet above the pavement except in areas with
constrained vertical clearances where the height may further be limited by the Engineer.

Existing street or highway lighting shall not eliminate the requirement for the Contractor to provide lighting.

D. HMA Placement Inspection.

The HMA shall be free of identifiable material (physical) segregation or temperature related segregation. The HMA
placed shall be a homogeneous mixture that is of uniform temperature. The Contractor shall inspect the mixture in the
paver receiving hopper for material (physical) segregation. The Contractor will also inspect the uncompacted HMA mat
behind the paver for longitudinal streaks, end-of-load segregation or other irregularities.

The Contractor shall also measure the temperature differential in the uncompacted mat behind the paver. Each HMA
pavement course behind the paver shall be divided into longitudinal Sublots of 500 feet. The mat temperature differential of
the uncompacted HMA shall be measured at a minimum of one location in each Sublot along a straight transverse line
behind the paver at a minimum frequency of once per Sublot. The transverse line for mat temperature measurement shall
be established at a distance within 10 feet behind the paver screed. Temperature measurements shall be obtained by the
Contractor using an infrared pistol thermometer at two (2) foot intervals along the transverse line across the width of the
mat and recorded on NETTCP Inspection Report Forms. The difference between the highest and lowest temperature
measurement shall not exceed 20°F.

If the maximum mat temperature differential is exceeded, or if material segregation or irregularities in the HMA mat
behind the paver are noted, the Contractor shall review the production, transportation, and placement operations and take
corrective action. The Contractor shall make every effort to prevent or correct any irregularities in the HMA, such as
changing pavers or using different and additional equipment. The Contractor’s Quality Control Plan shall fully outline
procedures for inspecting the HMA mat during placement, identifying and troubleshooting material segregation or
temperature related segregation, and implementing corrective action.
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450.48 Hot Mix Asphalt Compaction.

A. Compaction Equipment Requirements.

The Contractor shall employ compaction equipment as outlined in the approved Quality Control Plan. Equipment
used for compaction of HMA Base Courses, Intermediate Courses and Surface Courses may include steel wheeled
rollers, vibratory rollers, oscillation rollers, or pneumatic-tired (rubber tired) rollers as determined appropriate by the
Contractor for the particular mixture type being placed. The number and type of rollers used for breakdown,
intermediate, and finish rolling shall be sufficient to achieve the target in-place density and specified course thickness.

For nighttime paving operations, each roller shall be equipped with floodlights on both the front and back. Two
floodlights (one wide beam and one narrow beam) shall be aimed towards the front and two floodlights (one wide beam
and one narrow beam) shall be aimed towards the back. All floodlights shall be securely mounted to minimize vibrations
during roller operations. Floodlights shall be mounted above the top platform surface of the roller but less than fifteen
(15) feet above ground level. Mounting height and placement shall be designed to allow the operator to run the roller
without blocking the lighting beams onto the roadway.

B. Compaction Operations.

The rollers shall not crush the aggregate in the HMA mixture and shall be capable of reversing without shoving or
tearing the mixture. Rollers shall not be permitted to stop on the mat except to reverse direction. Rollers may also stop
on the mat to refill water when the Construction QC Manager and Engineer determine that the project conditions and
safety do not allow for removing the roller from the pavement mat. In these instances the Contractor shall ensure that the
pavement is sufficiently cool to prevent the roller from leaving mat deficiencies. The Contractor shall outline in the
Quality Control Plan the proposed rolling sequence for each HMA pavement course to be placed. For HMA Category A
Lots, the initial rolling pattern for each pavement course will be confirmed or adjusted during placement of the Control
Strip in accordance with the requirements of Subsection 450.51B. As the Lot placement progresses during the
construction season, the rolling pattern shall be adjusted as necessary to achieve the specified HMA in-place density.
The rolling pattern shall be noted in the Quality Control Daily Diary. If there is a major change to the rolling pattern,
such as the addition or subtraction of a roller and the subsequent individual pavement mat quality characteristic test
results fall below the Specification Limits, then a new Control Strip shall be performed.

C. Compaction of Open-Graded Friction Course.

Rubber tire rollers will not be permitted on Open Graded Friction Course (OGFC) mixtures. Vibratory and
oscillatory rollers shall be operated in static mode. Initial rolling of OGFC should be accomplished with the breakdown
roller within a short distance of the paver. Any subsequent rolling shall be accomplished without over-rolling the
mixture. Breakdown and intermediate rolling of OGFC shall be completed before the material has cooled to 195°F.

D. Inspection & Testing of Compacted HMA.

The compacted HMA pavement course shall be free of mat deficiencies listed below and shall meet the requirements for
in-place density, thickness, and ride quality specified in Subsection 450.65F. The Contractor shall inspect each Sublot of
HMA throughout the compaction operation and shall further inspect the in-place HMA after Sublot completion and
identify any areas of visible material (physical) segregation. The Contractor shall reject any in-place Sublot of HMA
which is determined to be segregated through procedures established in the Quality Control Plan. The Contractor will
also test each Sublot for in-place density, thickness, and ride quality as specified in Subsection 450.65F. Mat deficiencies
include, but are not limited to:

Material (physical) segregation
Wavy surface

Tearing of the mat
Non-uniform mat texture
Screed marks

Poor pre-compaction

Poor mix compaction

Poor Joints

Transverse (check) cracking
Mat shoving under roller
Bleeding or fat spots in the mat
Roller marks
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450.49 Hot Mix Asphalt Joints.

The Contractor shall plan the sequence of HMA placement to minimize transverse and longitudinal joints in each
pavement course. Paving operations should employ long pulls or tandem pavers, whenever practicable, to reduce the number
and length of joints. Finished joint surfaces, including joints in the roadway and bridge joints, shall be uniform and true to
the required grade and cross-slope without deviations exceeding 0.25 inches, both transversely and parallel to the joint, when
measured with a 10 foot standard straightedge.

A. Transverse Joints.

Where the start or end of a new HMA pavement course meets existing HMA pavement, the existing pavement shall be
sawcut to form a transverse butt joint for the full depth of all new pavement courses. The sawcut shall follow a straight line
and provide a clean and sound vertical face. Material at any intermediate transverse joint resulting from suspension of
placement of a new HMA pavement course shall also be sawcut and removed to provide a clean vertical face before
continuing placement of the pavement course.

When traffic is to be carried over any transverse joint before completion of an HMA pavement course, the Contractor
shall provide a temporary tapered joint with a maximum 12:1 slope. The HMA mixture forming the taper shall be placed on
heavy wrapping paper or other suitable material to serve as a bond breaker. The temporary tapered joint shall be sawcut to
reveal the full depth of the pavement course and form a transverse butt joint with a clean vertical face. The temporary
tapered joint material shall be completely removed before resuming placement of the HMA pavement course.

Prior to the start of HMA placement at each transverse joint, the vertical joint face shall be thoroughly coated with a hot
poured rubberized asphalt sealant meeting the requirements of Subsection 450.30. The asphalt sealant temperature and
application rate for each pavement course shall be established in the Contractor’s Quality Control Plan and shall follow the
Manufacturer’s recommendation. No reheating of the joint face shall be permitted. Equipment used to apply the hot poured
rubberized asphalt sealant shall be capable of maintaining the sealant at the established temperature and application rate
sufficient to uniformly coat the vertical joint face without runoff or accumulation of the asphalt sealant.

B. Longitudinal Joints.

All longitudinal joints in HMA Surface Courses shall be located on the roadway centerline or on a lane line or edge
line of the traveled way. The longitudinal joints in each pavement course below the Surface Course shall be successively
offset from the joint in the Surface Course by no more than twelve (12) inches and no less than six (6) inches. Joints
shall be straight and parallel to the lane line of the roadway.

(1) Vertical Joints.

When an HMA pavement course is placed using single paver pulls, the Contractor shall employ suitable equipment to
confine the longitudinal edge of the HMA mixture to establish an edge that is near vertical. For all HMA Surface Course
mixtures placed, when the Contractor’s placement operations do not provide a confined and near vertical edge, the
longitudinal edge of the Surface Course shall be sawcut full depth and removed to provide a clean vertical face before
placement of the adjacent course of HMA.

All longitudinal joint edges of HMA Surface Courses, regardless of whether the joint edge is required to be sawcut, shall
be treated prior to placing the adjacent pull of HMA. The vertical joint shall be coated with a hot poured rubberized asphalt
sealant meeting the requirements of Subsection 450.30. The asphalt sealant shall be applied at a sufficient temperature and
application rate for each pavement course sufficient to uniformly coat the vertical joint face without runoff or accumulation
of the sealant. The asphalt sealant temperature and application rate shall be established in the Contractor’s Quality Control
Plan and shall follow the manufacturer’s recommendation. No reheating of the joint shall be permitted.

When placing an HMA Surface Course with pavers in tandem, the use of the hot poured rubberized asphalt sealant will
be omitted, provided the temperature of the mixture at the longitudinal joint does not fall below 200°F prior to the placement
of the adjacent mat.

When the longitudinal edge of any HMA pavement course is placed against an adjoining edge such as existing
pavement, curb, gutter, drainage or utility structure, or any metal surface, a tack coat shall be uniformly applied to the entire
vertical joint surface in accordance with Subsection 450.43 prior to placement of the HMA.
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(2) Wedge Joints.

The Contractor may use a longitudinal wedge joint when placing HMA pavement courses at a thickness of 1.25 inches
to 3.75 inches as shown in Figure 1 below. In instances where the joint will not be subjected to traffic prior to the adjacent
pass being placed the maximum thickness may be increased to 5 inches.

When a wedge joint is proposed for use, the joint detail shall be included in the Contractor’s QC Plan. The wedge joint
shall include a notched vertical edge with a minimum depth equal to the nominal maximum aggregate size (NMAS) at the
top and bottom of the wedge. The sloped surface of the wedge joint shall not exceed a 6:1 slope. The width of the wedge
shall not exceed 6 times the pavement depth. The Contractor shall use a commercially manufactured wedge joint attachment
to the paver, or other attachment approved by the Engineer, to form the wedge joint.

Hot poured rubberized asphalt sealant shall not be applied to wedge joints. A tack coat shall be applied to the entire
surface of the wedge joint in accordance with Subsection 450.43 prior to placement of the adjacent pull of HMA.

) NMAS minimum

Pavement

Depth o
NMAS minimum

N
Ll |

-

Maximum of 6 times depth

Figure 1 - Notched Wedge Joint

C. Inspection & Testing of HMA Joints.

The hot poured rubberized asphalt sealant temperature and application rate shall be measured and properly recorded by
the Contractor on NETTCP Inspection Report Forms a minimum of once per transverse joint and once per 1,000 feet of
longitudinal joint. If the temperature or application rate is determined to not be in conformance with the requirements
established in the Contractor’s Quality Control Plan, the Contractor shall make appropriate adjustments to the asphalt
sealant application operations.

The placement and compaction of HMA at each transverse joint or longitudinal joint shall provide a tight bond between
the existing pavement and the new pavement course. The Contractor shall visually inspect each transverse joint and
longitudinal joint throughout the placement and compaction operations and shall further inspect the joints after Sublot
completion and identify any bumps, depressions, openings, or other visible defects. The Contractor shall reject any in-
place Sublot of HMA which is determined to have defective joints through procedures established in the Quality Control
Plan.

Finished joint surfaces, including joints in the roadway and bridge joints, shall be uniform and true to the required grade
and cross-slope without deviations exceeding 0.25 inches, both transversely and parallel to the joint, when measured with a
10 foot standard straightedge. The in-place density of the completed HMA pavement course, within 1 foot of either side of
the finished joint, shall be not less than 90% of the maximum theoretical density of the mixture as determined by AASHTO T
209 (Method A). The Contractor will measure the surface smoothness and test the in-place density of each transverse
joint and longitudinal joint of each Sublot of HMA as specified in Subsection 450.65F. All joint inspection and testing data
shall be recorded on NETTCP Inspection Report Forms and Test Report Forms.
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450.50 HMA Pavement on Bridges.

A. Bridge Course Mixture Requirements.

HMA pavement courses for bridge decks shall consist of a Bridge Protective Course, placed first, followed by a Bridge
Surface Course. The maximum amount of RAP used in HMA pavement courses for bridge decks shall not exceed 15%. All
Bridge Protective Course mixtures shall be treated with an approved anti-stripping compound as specified under Subsection
450.30. The addition of anti-strip incorporated in the HMA mixture shall be in accordance with the anti-strip Manufacturer’s
recommendation.

The Bridge Protective Course and Bridge Surface Course shall be placed only after all curbing and edging, when
included in the work, are in place. The Bridge Protective Course shall be placed within 24 hours after the membrane
waterproofing has been placed. No vehicular traffic shall be permitted over any bare membrane waterproofing except as
provided for under Subsection 965. Equipment used for placement and compaction of the Bridge Protective Course and
Bridge Surface Course shall be sufficient to place the HMA mixture at the required grade, cross-slope, thickness, and in-
place density without damaging the underlying membrane waterproofing. Rollers will not be allowed to use the vibratory
function when compacting the mat. Rollers operated in oscillatory mode may be permitted.

B. Inspection & Testing of Bridge Course Mixtures.

The Contractor shall inspect and test each Sublot of Bridge Protective Course HMA mixture and Bridge Surface
Course HMA mixture in accordance with the requirements for mixture temperature, mat temperature, segregation, and
joint quality as specified in Subsections 450.43 through 450.52. QC sampling and testing of each Sublot shall be
performed for all HMA loose mix Quality Characteristics specified in Subsection 450.65F. The in-place density of the
Bridge Protective Course and Bridge Surface Course shall be randomly tested using a calibrated density gauge and the test
data recorded on NETTCP Test Report Forms. The in-place density of the Bridge Protective Course and Bridge Surface
Course shall be not less than 90% of the maximum theoretical density of the mixture as determined by AASHTO T 209
Method A and tested per AASHTOT 343 or T 355. Cores shall only be allowed for Dispute Resolution. When the HMA
Bridge Surface Course is placed in conjunction with mainline pavement, QC testing for ride quality shall be performed as
specified in Subsection 450.65F(11).

450.51 HMA Mix Design Verification and Control Strip Requirements.

For all pavement courses with HMA Lots falling under Lot Category A (Large Lots), the HMA mix design
Verification and Control Strip procedures outlined below shall apply.

A. Laboratory Verification of HMA Mix Design.

The Contractor shall develop and submit a Laboratory Trial Mix Formula (LTMF) for each HMA mixture type,
which is to be proposed as a Job Mix Formula, a minimum of sixty (60) days prior to the start of HMA production in
accordance with the requirements of Subsection 450.30 and MassDOT’s Asphalt Mix Design approval process. The
Contractor shall not proceed to HMA production for the Control Strip as outlined below until the LTMF is verified by the
Department.

B. HMA Control Strip.

For all HMA pavement courses with Lots falling under Category A (Large Lots), with the exception of Leveling
Courses, the Contractor shall produce and place a Control Strip Lot on the first day of HMA production.

The Control Strip will be used to verify that the HMA can be produced per the LTMF, to establish compaction
patterns, and to verify that the equipment and processes for lay-down and compaction are capable of providing the HMA
pavement course in conformance with these specifications. The Control Strip Lot shall be placed in the same manner
planned for the full production Lot. This shall include paving with the same equipment and personnel, at the same speed,
and using the same number of rollers as will be used during full production. If the paving operation is significantly
changed after the Control Strip then the Engineer may require that another Control Strip be performed.

The Control Strip Lot shall consist of a minimum of 600 tons of HMA, but not more than 1,800 tons. Each Control
Strip will be divided into three (3) equal Sublots. The Contractor and the Department will both perform inspection,
sampling, and testing on the Control Strip and evaluate the corresponding data as outlined below.

The Engineer may waive the requirement for a Control Strip in its entirety or for evaluation of the plant production
Quality Characteristics, if all of the following requirements are met:
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e The Contractor has placed a passing (i.e. Verified) Control Strip in the same calendar year.

e The Verified Control Strip was for an HMA pavement course with the same LTMF produced by the same HMA
plant.

e The Verified Control Strip was for a pavement course with the same lift thickness (+ 15%).

e The Contractor’s most recent Category A Lot represented by the Verified Control Strip has a Quality Level of
90 PWL or better (for each Quality Characteristic) in the same calendar year.

(1) Control Strip Inspection.

The Contractor’s QC personnel shall perform inspection of each Control Strip Sublot at both the HMA production
facility and at the site of HMA field placement. The specific items to be inspected for the Control Strip shall include the
four primary inspection components (Equipment, Materials, Environmental Conditions, Workmanship) in accordance with
the requirements of Table 450.8, Table 450.9, and as specified in the Contractor’s approved QC Plan. The Department will
also inspect each Control Strip Sublot for the inspection components of Materials and Workmanship.

(2) Control Strip Sampling and Testing.

The Contractor and the Department shall independently sample and test the Control Strip Lot for the Quality
Characteristics identified in Table 450.5. The Contractor and the Department shall independently sample and test each
Sublot produced and placed. Each Contractor QC sample and each Agency Acceptance sample shall be randomly
obtained from each Sublot in accordance with Subsection 450.65A and the prescribed sampling protocols for each
Quality Characteristic as outlined in Subsection 450.65F. Split samples shall be retained for each Sublot by both the
Contractor and the Department in accordance with Subsection 450.65D.

(3) Evaluation of Control Strip Inspection Data.
The Contractor and the Department shall each evaluate their respective Control Strip inspection data against the
requirements for Materials and Workmanship specified in Subsection 450.43 thru Subsection 450.52.

(4) Evaluation of Control Strip Sampling and Testing Data.

The Contractor and the Department shall each evaluate their respective individual Sublot test results against the
Control Strip Quality Limits in Table 450.5. The Contractor and the Department shall also evaluate the Control Strip Lot
Quality Level (PWL) using the Specification Limits in Table 450.5 for those Quality Characteristics subject to Quality
Level Analysis. The Contractor’s QC test data shall be subject to Validation against the Agency’s Acceptance test data in
accordance with Subsection 450.77 and, if Validated, shall be combined with the Acceptance test data to determine the
Lot Quality. The Control Strip Lot Quality Level must be 70 PWL or greater.
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Table 450.5 - Control Strip Quality Limits

Quality S Specification Limits Engineering Limits Acceptance
Characteristic LSL USL LEL UEL Limit
. Per Binder Per Per
PG Aéﬁzg'if'”der Grade N/A N/A AASHTO | AASHTO N/A
9 specified M 320 M 320
PG Asphalt Binder Target Target Target Target
Content PrLTMF | 539 +0.3% -0.4% +0.4% =70 PWL
Volumetrics: 4% 27% 5.3 % 2% 6% >70 PWL
Air Voids
Combined
Gradation: Passing Target Target
#4 (4.75mm) and Per LTMF N/A N/A 7% 7% N/A
Larger Sieves
Combined Target Target
Gradation: Passing | Per LTMF N/A N/A g g N/A
- -5% +5%
#8 (2.36mm) Sieve
Combined
Gradation: Passing Target Target
#16 (1.18mm) to Per LTMF N/A N/A 4% 4% N/A
#50 (300um) Sieve
Combined
Gradation: Passing Target Target
#100 (150um) Per LTMF N/A N/A - 3% + 3% N/A
Sieve
Combined Target Target
Gradation: Passing | Per LTMF N/A N/A 1 5?% ‘1 g% N/A
#200 (75um) Sieve ' '
In-Place HMA
0 0, 0, 0
Mat Density 95 % of Gy, 92.5 % of 97.5 % of 91.5 % of 98.5 % of > 70 PWL
(COI’ES) Gmm Gmm Gmm Gmm
F @.
(Txl'fgejfses' -20%o0f | +20%of | -30%of | +30%of
1inch Per Plans Target Target Target Target >70 PWL
Thickness Thickness Thickness Thickness
or greater)
Ride Quality®®:
Posted Speed 50 in/mile N/A 70 in/mile N/A 80 in/mile >70 PWL
Limit > 55 mph
Ride Quality®®:
Posted Speed
Limit > 40 mph, 70 in/mile N/A 100 in/mile N/A 110 in/mile >70 PWL
but
<55 mph

(1) To be evaluated for applicable pavement courses subject to testing per Subsection 450.65F. The Quality Limits for
Ride in Table 450.5 shall only apply to Control Strips for the final pavement course (HMA Surface Course or
Friction Course). For pavement courses below the final pavement course that are subject to Ride Quality testing, the
Mean IRI for the Control Strip Sublots shall be less than or equal to the Maximum Mean IRI values in Table 450.13.
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(5) Verification of Control Strip Lot and LTMF.
In order for a Control Strip Lot and corresponding LTMF to be Verified, the following criteria must be met:

a)
b)

c)

d)

All Attributes inspected for each Sublot must meet the specification requirements in Table 450.16.
All individual Sublot test results for the Quality Characteristics tested on the Control Strip must be within the
Engineering Limits in Table 450.5.
If the evaluation of all inspection data and testing data for the Control Strip indicates that the individual Sublots are
in conformance with the requirements outlined in Subsection 450.51B paragraphs (3) and (4) above and the Lot
Quality for each applicable Quality Characteristic in Table 450.5 is > 70 PWL, the Control Strip Lot and LTMF
shall be declared “Verified”. In such event, the LTMF shall become the Job Mix Formula (JMF) for the Lot and
the Contractor may proceed with production and placement of the first HMA Lot.
If the Control Strip is not Verified, the Contractor shall reassess the LTMF, the production process, and the
placement process to determine the apparent cause(s) of non-conformance. The Contractor must submit proposed
adjustment(s) to the LTMF and/or the production process and/or placement process. If adjustments to the LTMF
are “major” (as defined in Table 1 of AASHTO R 42), the Contractor will be required to submit a new LTMF for
laboratory verification by the Engineer per the requirements of Subsection 450.51A. If proposed adjustment(s) are
accepted by the Engineer, the Contractor may proceed with a subsequent Control Strip.
If a 2" or any subsequent Control Strip does not pass all of the inspection and testing requirements, the
Contractor must submit proposed adjustment(s) to the LTMF and/or the production process and/or placement
process,
If the computed PWL for any Quality Characteristic, with the exception of thickness, is < 60 PWL, the Control
Strip Lot will be determined rejected and shall be removed. If the mean thickness of the Lot is greater than the
target, it may remain in place, but payment will be based upon the HMA tonnage calculated at the target
thickness.
For any Control Strip that is not Verified, the Contractor shall prepare a Corrective Action Plan for the
nonconforming Control Strip Lot. The corrective method(s) proposed by the Contractor shall be subject to the
approval of the Department and shall be performed at the Contractor's expense.
When a Control Strip is not Verified, all subsequent Control Strips shall be tested for all applicable Quality
Characteristics. For these subsequent Control Strips, no waivers will be allowed for evaluation of either plant
production or field Quality Characteristics.

(6) Acceptance and Payment of Control Strips

(@)

For

1% and 2™ Control Strip
each Control Strip Lot that has been Verified, payment shall be determined for each individual Quality

Characteristic in accordance with the pay adjustment provisions of Subsection 450.92.

If the Lot Quality Level for an individual Quality Characteristic is 90 PWL, payment for the Quality
Characteristic shall be 100% of the Contractor’s bid price for the pay item quantity placed on the Control Strip.
If the Lot Quality Level for an individual Quality Characteristic is > 90 PWL, payment for the Quality
Characteristic shall be an incentive amount determined in accordance with Subsection 450.92.

If the Lot Quality Level for an individual Quality Characteristic is > 60 PWL, but < 90 PWL, payment for the
Quality Characteristic shall be a disincentive amount determined in accordance with Subsection 450.92.

If the computed Quality Level for an individual Quality Characteristic is < 60 PWL, the Control Strip Lot will
be determined rejected and removed in accordance with Subsection 450.51B(5) and shall receive no payment.
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(b) 3™ Control Strip

If a 3" Control Strip Lot is placed and is Verified, payment shall be limited to a maximum of 75% of the Contractor’s
bid price for the entire pay item quantity placed on the Control Strip, regardless of the actual calculated Quality Level for the
Lot.

If a 3 Control Strip Lot is placed and is not Verified, payment shall be limited to a maximum of 70% of the
Contractor’s bid price for the entire pay item quantity placed on the Control Strip, regardless of the actual calculated Quality
Level for the Lot.

If the computed Quality Level for an individual Quality Characteristic is < 60 PWL, the Control Strip Lot will be
determined rejected and removed in accordance with Subsection 450.51B(5) and shall receive no payment.

(c) 4™ or Subsequent Control Strip

If a 4™ or subsequent Control Strip Lot is placed and is Verified, payment shall be limited to a maximum of 65% of the
Contractor’s bid price for the entire pay item quantity placed on the Control Strip, regardless of the actual calculated Quality
Level for the Lot.

If a 4™ or subsequent Control Strip Lot is placed and is not \Verified, payment shall be limited to a maximum of 60% of
the Contractor’s bid price for the entire pay item quantity placed on the Control Strip, regardless of the actual calculated
Quality Level for the Lot.

If the computed Quality Level for an individual Quality Characteristic is < 60 PWL, the Control Strip Lot will be
determined rejected and removed in accordance with Subsection 450.51B(5) and shall receive no payment.

450.52 Opening to Traffic.

No vehicular traffic or loads shall be permitted on the newly completed HMA pavement until adequate stability has been
attained and the material has cooled sufficiently to a temperature of 140° F or less as indicated by an infrared thermometer.
The Contractor shall clearly outline, in the Quality Control Plan, the specific criteria related to opening new pavement to
traffic. The final determination to open the pavement to traffic shall be made by the Engineer and the Construction QC
Manager.

HMA cores shall be obtained by the Contractor for all Sublots placed each day in accordance with the approved Quality
Control Plan prior to opening to traffic. At the discretion of the Engineer, based on climactic or other conditions, obtaining
of cores may be delayed for a period up to, but not to exceed, 48 hours.

In the event of force majeure resulting from direction by the Engineer, the Contractor shall document the event and may
submit a claim in accordance with current Department procedures. In such event, the Engineer and Construction QC
Manager will determine if the affected Sublots must be isolated from the relevant HMA Lot and the HMA quality be
evaluated as a separate Lot.

CONTRACTOR QUALITY CONTROL
450.60 General.

The Contractor shall provide a Quality Control (QC) system and, when required, a Quality Control Plan, adequate to
ensure that all materials and workmanship meet the required quality levels for each specified Quality Characteristic. The
Contractor shall provide qualified QC personnel and QC laboratory facilities and perform Quality Control inspection,
sampling, testing, data analysis, corrective action (when necessary), and documentation as outlined further below.

450.61 Contractor Quality Control Plan.

For projects with HMA Category A Lots (Large Lot) or Category B Lots (Small Lot), the Contractor shall provide and
maintain a detailed Quality Control Plan, hereinafter referred to as the “QC Plan”. If all HMA Lots fall under Lot Category
C (Minor Lot) then a QC Plan is not required. However, if any Lots on the project fall under Lot Category A or Category B,
then any Category C Lots must be addressed in the 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.
The QC Plan is not intended to be a generic document, but rather must be project specific. 1f a QC Plan is not required, it is
still the responsibility of the Contractor to provide to the Engineer any information that is designated as “Per QC Plan” as
found in this specification.
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A. QC Plan Submittal Requirements.

At the pre-construction conference, the Contractor shall be prepared to discuss the Quality Control Plan.
Information to be discussed shall include the proposed QC Plan submittal date, QC organization, and sources of
materials. The Contractor shall submit one (1) hard copy and one (1) electronic copy of the QC Plan to the Engineer for
approval not less than thirty (30) days prior to the start of any work activities related to HMA pavement construction
(including preparation of underlying surface) addressed in Subsections 450.43 thru 450.52. The Contractor shall not start
work on the subject work items without an approved QC Plan.

B. QC Plan Format and Contents.

The QC Plan shall be structured to follow the format and section headings outlined in the MassDOT Model QC Plan.
The pages of the QC Plan shall be sequentially numbered. The QC Plan shall address, in sufficient detail, the specific
information requested under each section and subsection contained in the MassDOT Model QC Plan.

C. QC Plan Approval and Modifications.

Approval of the QC Plan will be based on the inclusion of the required information. Revisions to the QC Plan may
be required prior to approval for any part of the QC Plan that is determined by the Department to be insufficient.
Approval of the QC Plan does not imply any warranty by the Engineer that the QC Plan will result in completed work
that complies with the specifications. It remains the responsibility of the Contractor to demonstrate such compliance.
The Contractor may modify the QC Plan as work progresses when circumstances necessitate changes in Quality Control
personnel, laboratories, or procedures. In such case, the Contractor shall submit an amended QC Plan to the Department
for approval a minimum of three calendar days prior to the proposed changes being implemented.

450.62 Quality Control Personnel Requirements.

The Contractor’s Quality Control organization shall, at a minimum, consist of the personnel outlined below that meet
the described minimum qualifications. Every effort should be made to maintain consistency in the Quality Control
organization, however substitution of qualified personnel shall be allowed. When circumstances necessitate substitution
of QC personnel not originally listed in the approved QC Plan, the Contractor shall submit an amended QC Plan for
approval in accordance with Subsection 450.61C.

A. Construction Quality Control Manager.

The Contractor’s Quality Control system and QC Plan shall be administered by a qualified project assigned
Construction Quality Control Manager (QC Manager). The QC Manager must be a full-time employee of the Contractor
or a Quality Control consultant engaged by the Contractor. The QC Manager (or their assistant in the QC Manager’s
absence) shall have full authority to institute any and all actions necessary for the successful implementation of this
specification and the QC Plan. The QC Manager (or their assistant in the QC Manager’s absence) shall be available to
communicate with the Engineer at all times.

Principal responsibilities of the QC Manager shall include preparation and submittal of the Contractor’s QC Plan,
managing the activities of all QC personnel, communicating on quality issues within the Contractor’s organization, and
ensuring that all requirements outlined in the approved QC Plan are met.

The QC Manager shall be certified by the NETTCP as a Quality Assurance Technologist. For projects having only
HMA Category C Lots, the Contractor may submit alternate qualifications for the QC Manager acceptable to the
Department.

B. Production Facility Quality Control Technician(s).

All Contractor Quality Control sampling, testing, and inspection conducted at the HMA production facility shall be
performed by qualified Production Facility Quality Control Technicians (Plant QCTs). The Contractor shall provide a
sufficient number of Plant QCTs to adequately implement the minimum Quality Control requirements contained in this
specification and as outlined in the approved QC Plan. A minimum of one (1) qualified Plant QCT shall be present at
each production facility location. HMA will not be accepted by the Department unless the Plant QCT is physically
present at the plant during production and correctly performs the required Quality Control inspection, testing and
documentation.

All Plant QCTs shall be certified as a HMA Plant Technician by the NETTCP.
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C. Laboratory Quality Control Technician(s).

Any QC testing that is performed at off-site laboratories (i.e. other than at the production facility or field site) shall
be performed by qualified Laboratory Quality Control Technicians (Laboratory QCTs). The Contractor shall provide a
sufficient number of Laboratory QCTs to adequately implement the minimum Quality Control requirements contained in
this specification and as outlined in the approved QC Plan.

All Laboratory QCTs shall be certified as a HMA Plant Technician by the NETTCP.

D. Field Quality Control Technician(s).

All Contractor Quality Control sampling, testing, and inspection conducted at the HMA field placement site shall be
performed by qualified Field Quality Control Technicians (Field QCTs). The Contractor shall provide a sufficient number
of Field QCTs to adequately implement the minimum Quality Control requirements contained in this specification and as
outlined in the approved QC Plan. A minimum of one (1) qualified Field QCT will be present at each field placement site.
HMA will not be accepted by the Department unless the Field QCTs is physically present at the site during pre-placement
and placement operations and correctly performs the required Quality Control inspection, testing and documentation.

All Field QCTs shall be certified as a HMA Paving Inspector as certified by the NETTCP.

450.63 Quality Control Laboratory Facility Requirements.

All Contractor Quality Control testing shall be performed in laboratories qualified through the NETTCP Laboratory
Qualification Program (LQP) or accredited through the AASHTO Accreditation Program (AAP). The Quality Control
laboratory shall conform to Subsection 450.30.

450.64 Quality Control Inspection.

The Contractor shall perform Quality Control inspection of all work items addressed under this specification.
Inspection activities during HMA production and placement may be performed by qualified Production personnel (e.g.
Skilled Laborers, Foremen, and Superintendents). However, the Contractor’s QC personnel shall have overall
responsibility for QC inspection. The Contractor shall not rely on the results of Department Acceptance inspection for
Quality Control purposes. The Engineer shall be provided the opportunity to monitor and witness all QC inspection.

Quality Control inspection activities must address the following four primary components:

Equipment

Materials

Environmental Conditions
Workmanship

The minimum frequency of Quality Control inspection activity shall be in accordance with the requirements below
and as outlined in the approved QC Plan. The results and findings of QC inspection shall be documented on NETTCP
Inspection Report Forms (IRFs).

A. QC Inspection for Preparation of Underlying Surface.

The Contractor’s personnel will perform Quality Control inspection during preparation of the underlying surface in
accordance with the requirements of Subsection 450.43. The minimum items to be inspected shall be as outlined in Table
450.6 and Table 450.7. The Contractor shall identify in the QC Plan the specific inspection activities necessary to ensure the
quality of the work, including any additional inspection activities not specifically listed in Table 450.6 and Table 450.7.
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Table 450.6 - Minimum QC Inspection of HMA Patching Operations

Minimum
Inspection Inspection Inspection
Component Attribute Frequency Point of Inspection | Inspection Method
Equipment As spec;;;e: inQC Per QC Plan Per QC Plan Per QC Plan
Aggregates . .
& PG Binder Per QC Plan HMA Pr_onuctlon Visual Check &
Facility Manufacturer COC
(Correct Type)
HMA Mixture Per QC Plan From Haul Vehicle Visual Check &
) (Correct Type) at Patching Site Delivery Ticket
Materials -
Rubberized Asphalt Check Manufacturer
Sealant (Correct Per QC Plan Per QC Plan
cocC
Type)
Temperature of ) From Haul Vehicle
HMA Mix 4 per Day at Patching Site Check Measurement
Underlying Surface
Soundness & Per QC Plan Underlying Surface Visual Check
Environmental Moisture
Conditions Temperature of Air
& Underlying 1 per Day® At Patching Site Check Measurement
Surface
SaW(.:Ut Limit Per QC Plan Sawecut Limits Visual Check
Vertical Face
Rubberized Asphalt
Sealant Application Per QC Plan Sawcut Limits Check Measurement
Workmanship Rate
HMA Lift Thickness Per QC Plan HMA Lift Check Measurement
Cross-Slope & Per QC Plan Compacted HMA Check Measurement

Profile

(1)
)

The initial temperature measurements will be taken from haul vehicles on the first or second load.

At a minimum, the temperature measurements of the air and underlying surface shall be obtained prior to starting

the HMA patching placement.
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Table 450.7 - Minimum QC Inspection of Tack Coat Operations

Minimum
Inspection Inspection Inspection
Component Attribute Frequency Point of Inspection | Inspection Method
Equipment As spec;;;e: inQC Per QC Plan Per QC Plan Per QC Plan
Asphalt Emulsion Check Manufacturer
. (Correct Type) Per QC Plan Per QC Plan COC
Materials Aoralt Emulsi Erom Tack
sphalt Emulsion rom Tac
Temperature (See Note 1) Distributor System Check Measurement
Underlying Surface
Cleanliness & Per QC Plan Underlying Surface Visual Check
Environmental Moisture
Conditions Temperature of Air
& Underlying 1 per Day® At Paving Site Check Measurement
Surface
. Asphalt Emulsion From Tack
Workmanship Application Rate (See Note 1) Distributor System Check Measurement

(1) The Asphalt Emulsion Temperature and Application Rate shall be checked as follows:
o  After application of the first 1,000 lane-feet per HMA pavement course.
o  After application of the next 1,500 lane-feet per HMA pavement course.
e  After application of the next 2,500 lane-feet per HMA pavement course.
e  Thereafter, a minimum of once per 5,000 lane-feet each day.
(2) As a minimum, the temperature measurements of the air and underlying surface shall be obtained prior to starting the
tack coat placement.

B. QC Inspection for Production & Placement of HMA Lots.

The Contractor’s QC personnel will perform Quality Control inspection at both the HMA production facility and at the
site of HMA field placement to ensure that the production and placement processes are providing work conforming to the
contract requirements. The minimum items to be inspected for each HMA Lot shall be in accordance with the requirements
of Subsection 450.43 thru Subsection 450.52 and as outlined in Table 450.8 and Table 450.9. The Contractor shall identify
in the QC Plan the specific inspection activities necessary to ensure the quality of the work, including any additional
inspection activities not specifically listed in Table 450.8 and Table 450.9.

(1) Wheel Path Deviations.

A wheel path is defined as three (3) feet from and parallel to each longitudinal edge of a travel lane. Each wheel path for
all HMA pavement course Lots shall be inspected for Wheel Path Deviations (high points or low points). All Transverse
joints, Bridge joints, and structures that are within three (3) feet of a wheel path shall be inspected for Wheel Path
Deviations.

Inspection shall be performed using a 10-foot standard straightedge in the longitudinal direction on each wheel path.
The Sublot size and minimum frequency of QC inspection for Wheel Path Deviations shall be as specified in Table 450.9,
and in the approved Contractor Quality Control Plan. Each random inspection location shall be established by determining
a randomly selected distance along the wheel path in accordance with Subsection 450.65A. Additional selective QC
inspection for Wheel Path Deviations within each Sublot of compacted HMA pavement courses shall be as determined
necessary by the Field QCT and as specified in the Contractor’s approved QC Plan.

The variation from the edge of the 10-foot straightedge to the top of the wheel path surface between any two contact
points in the wheel path shall not exceed 0.25 inches. The Contractor shall correct any location in a pavement course
wheel path not meeting this requirement. The corrective method(s) proposed by the Contractor shall be subject to the
approval of the Department and shall be performed at the Contractor's expense. The Contractor shall re-inspect any Sublots
where corrections are made and provide the Department with a copy of the inspection data for the corrected Sublots.
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Table 450.8 - Minimum QC Inspection at HMA Production Facility

Minimum
Inspection Inspection Inspection
Component Attribute Frequency Point of Inspection | Inspection Method
Equipment Qsénspemfled in QC Per QC Plan Per QC Plan Per QC Plan
PG Binder Per QC Plan HMA  Production | Visual Check &
(Correct Type) Facility Manufacturer COC
Aggregates HMA  Production | , .
(Correct Type) Per QC Plan Facility Visual Check
RAP Per QC Plan HMA Production Visual Check
Facility
Materials HMA  Production | Visual Check &
MAS Per QC Plan Facility Manufacturer COC
Check QCML
Haul Vehicle Bed at | & Visual Check
Release Agent Per QC Plan Plant & Manufacturer
CcoC
Temperature of .
HMA Mix | 4 per Day® From Haul Vehicle |~ Measurement
at Plant
at Plant
Stockpile Moisture Per QC Plan HMA Production Visual Check
. Facility
Environmental T 2
Precipitation 1 per Day® HMA — Production | ~po i Measurement
Facility
Forecast
Uncoated Mixture Per QC Plan HMA Froduction Visual Check
Facility
Exces§ Blue Smoke Per QC Plan HMA Production Visual Check
) or Moisture Facility
Workmanship -
Burnt Mix Per QC Plan HMA Production Visual Check
Facility
Physical Segregation | Per QC Plan Iljal\(:li'loi\ty Production Visual Check

(1) The initial temperature measurements shall be taken from the first or second load.

(2) As a minimum, the air temperature measurements and precipitation forecast shall obtained prior to starting the HMA

Plant operation.
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Table 450.9 - Minimum QC Inspection at HMA Placement Location

Minimum
Inspection Inspection Inspection
Component Attribute Frequency Point of Inspection | Inspection Method
Equipment gsanspe0|fled in QC Per QC Plan Per QC Plan Per QC Plan
Rubberized Asphalt
Sealant (Correct | Per QC Plan Per QC Plan ghoec(::k Manufacturer
Materials Type)
Temperature of o) From Haul Vehicle
Delivered HMA Mix 4 per Day or Paver Hopper Check Measurement
Underlying  Surface
Soundness & | Per QC Plan Underlying Surface | Visual Check
Environmental Moisture
Conditions Temperature of Air
& Underlying | 1 per Day® At Paving Site Check Measurement
Surface
Joint Location & .
Alignment Per QC Plan Per QC Plan Visual Check
ﬁg\é\;cut Joint Vertical Per QC Plan Joint Vertical Face Visual Check
Rubberized Asphalt
Sealant  Application Onge per 1,000t Joint Vertical Face Check Measurement
per joint
Rate
T(_emperat_ure_ Once per 500 ft per | HMA Mat Per Subsection
Differential in avement course Behind Paver 450.45C
HMA Mat P '
HMA Mat
. Physical Segregation | Per QC Plan Behind Paver & | Visual Check
Workmanship Compacted HMA
HMA Lift Thickness | Per QC Plan HMA Lift Check Measurement
Cross-Slope Per QC Plan Compacted HMA Check Measurement
Jo_int Per QC Plan Compacted HMA Visual Check
Tightness
JomF _ Surface Onc_e per 500 ft At Einished Joint 10 _ foot standard
Deviations per joint straightedge
Wheel Path | Once per 2,000 ft 10 foot standard
Deviations per Wheel Path Wheel Path straightedge

(1) The initial temperature measurements will be taken from the first or second load.

(2) As a minimum, the temperature measurements of the air and underlying surface shall be obtained prior to starting the

HMA placement.
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450.65 Quality Control Sampling and Testing Requirements.

The Contractor’s QC personnel will perform Quality Control sampling and testing at both the HMA production facility
and at the site of HMA field placement to ensure that the production and placement processes are providing work
conforming to the contract requirements. The Engineer will not sample or test for Quality Control or assist in controlling
the Contractor’s operations. All QC sampling and testing shall be in accordance with the current AASHTO, ASTM,
NETTCP, or Department procedures specified in Table 450.10 and Table 450.11. When a test method has been updated or
superseded, the superseding specification shall be used. If a test method has been removed from circulation with no
replacement then that test method shall be used until otherwise noted. The Contractor shall furnish approved containers for
all material samples. The Engineer shall be provided the opportunity to monitor and witness all QC sampling and testing.

A. Random Sampling.

The Contractor’s Quality Control system shall utilize stratified random sampling of each Lot produced and placed to
assure that all material within the Lot has an equal probability of being selected for testing. The Contractor’s qualified QC
personnel shall obtain random QC samples at the minimum frequencies specified in Table 450.10 and Table 450.11. In
all cases, application of the specified QC sampling frequencies shall result in a minimum of one random sample per
Sublot.

Random sample locations shall be determined using the random number tables and procedures contained in ASTM
D3665 or an electronic random number generator, as presented by the NETTCP. The determination of all random
sample locations shall be documented on NETTCP Standard Test Report Form D3665RNG. The Contractor will provide
the Engineer with the random QC sampling locations selected and documented for each Sublot prior to production and
placement of the relevant Sublots.

B. Selective Sampling.

The Contractor’s Quality Control system will also utilize selective sampling (i.e. non-random samples), as needed, to
provide supplemental information to assist in maintaining all production and placement processes in control. The
Contractor’s qualified QC personnel shall obtain selective QC samples from any Sublot as determined necessary and in
accordance with the guidelines established in the approved QC Plan. Selective QC core samples shall not be obtained within
a ten (10) foot radius of a Department random Acceptance sample. Selective QC samples shall not be used as a basis to
dispute Department Acceptance test results.

C. QC Sample Identification System.
The Contractor shall establish a reliable system for the identification of all QC samples obtained. All PG Asphalt Binder
samples, HMA loose mixture samples, and core samples shall be correctly labeled with the following minimum information:

(a) Contract No.

(b) Date of Sample.

(c) Bid Item Number

(d) Mixture Type.

(e) Mixture ID Number

(f) Lot & Sublot No.

(g) Sample No.

(h) Sample Type (i.e. Random or Selective).
(i) Sample Location (e.g. Station & Offset).

All QC sampling data for Ride Quality and Wheel Path Deviations will be identified by the Contractor as directed by the
Engineer. The Contractor’s system and procedures for identification of QC samples shall be outlined in the approved QC
Plan.

D. Retention of Split Samples.

The Contractor’s qualified QC personnel shall obtain all material samples (PGAB samples, HMA loose mix samples,
and cores) for QC testing. The Contractor will retain split samples from each PGAB sample and HMA loose mix sample.
If requested, these split samples will be provided to the Engineer. The Contractor shall retain the original core samples
after testing to serve as “split samples” and protect them from damage. All split samples shall be properly labeled and
stored for a period of thirty (30) days, or until tested. These split samples (PGAB samples, HMA loose mix samples, and
cores) will only be utilized if necessary, in the Dispute Resolution process. The retained split samples may be discarded
prior to the required thirty (30) days when agreed upon by the Contractor and the Department.
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E. Quality Control Testing of Prepared Underlying Surface.

The Contractor’s QC personnel will perform Quality Control testing during preparation of the underlying surface. All
QC testing shall be in accordance with the current AASHTO, ASTM, NETTCP, or Department procedures specified in
Table 450.10. The Engineer shall be provided the opportunity to monitor and witness all QC testing.

Table 450.10 - Minimum QC Sampling & Testing of Prepared Underlying Surface

Minimum
ualit Test Point of
Quality
Characteristic Test Method(s) Sublot Size Frequency Sampling Sampling Method
HMA Patching
Mixture: From Haul Random AASHTO
PG Asphalt AASHTO T 308 150 tons 1 per Sublot Vehicle at Plant T 168
Binder Content
HMA Patching
Mixture: From Haul Random AASHTO
Combined Agg. AASHTOT 30 150 tons 1 per Sublot Vehicle at Plant T 168
Gradation
HMA Patching
Mixture: AASHTO T 209 150 tons 1 ver Sublot From Haul Random AASHTO
Maximum Theo. (Method A) P Vehicle at Plant T 168
Specific Gravity
HMA Patching 100 sq. ft per Random
Mixture: AASHTO%E 343orT each Patch 1 per Sublot Fr%mMi)rQ;i%ted AASHTO
In-place Density Area T 343 or T 355

F. Quality Control Testing of HMA Lots.

The Contractor’s QC personnel will perform Quality Control testing at both the HMA production facility and at the
site of HMA field placement to ensure that the production and placement processes are providing work conforming to the
contract requirements. The Engineer shall be provided the opportunity to monitor and witness all QC testing of HMA. All
QC testing of HMA Lots shall be in accordance with the current AASHTO, ASTM, NETTCP, or Department test methods
specified in Table 450.11 and the procedures outlined below.
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Table 450.11 - Minimum Quality Control Sampling & Testing of HMA Lots

Quality Minimum Test Point of
Characteristic Test Method(s) Sublot Size Frequency Sampling Sampling Method
Per Supplier
QCPlanor
PG Asphalt Binder 24,000 tons of | See Subsection | See Subsection Random
Grading AASHTO M 320 HMA per 450.65F(1) 450.65F(1) AASHTO R66
Subsection
450.65F"
RAP Asphalt At HMA Plant Random
Binder Content AASHTOT308 | PerQCPlan | PerQC Plan Per QC Plan AASHTO T 2
. At HMA Plant Random
RAP Gradation AASHTO T 30 Per QC Plan Per QC Plan Per QC Plan AASHTO T 2
Aggregate At HMA Plant Random
Gradation AASHTO T 27 Per QC Plan Per QC Plan Per QC Plan AASHTO T 2
. Random
PG Asphalt Binder | - A astiTo T 308 600 tons 1 per Sublot® From Haul AASHTO T 168
Content Vehicle at Plant
and R 47
Combined From Haul Random
Aggregate AASHTO T 30 600 tons 1 per Sublot® : AASHTO T 168
. Vehicle at Plant
Gradation and R 47
. Random
Maximum Theo. [ AASHTO T 209 @ From Haul
Specific Gravity (Method A) 600 tons 1 per Sublot Vehicle at Plant AASHTOT 168
and R 47
o Random
Bulk Specific | AASHTO T 166 @ From Haul
Gravity (Method A) 600 tons 1 per Sublot Vehicle at Plant AASHTOT 168
and R 47
Volumetrics: Random
Air Voids, VMA, AAZ'?JS ;5312 600 tons 1 per Sublot® Ve';rl‘;{;‘ g"ﬁgm AASHTO T 168
VEA and R 47
Selective &
géﬁ!s?f; HMA Mat AASHTO T 343 150 tons 1 ver Sublot® From Compacted Random
(Density Gauge) or T 355 P HMA Course AASHTO T 343 or
y alg T 355
In-place HMA Mat
. @ | From Compacted Random
(Dg(;lrselg AASHTO T 269 600 tons 1 per Sublot HMA Course AASHTO R 67
. @ | From Compacted Random
Thickness ASTM D3549 600 tons 1 per Sublot HMA AASHTO R 67
Random
}gfn'lsé‘;r;;t AA?)':IO?,EL 343 | Eachuoint | 1perSublot® | AtFinished Joint | AASHTO T 343 or
y T 355
- Random
JL;’;?'SJ:”';?' AA?)':IO?,EL 343 500J29i‘|f]ttper 1 per Sublot® | At Finished Joint | AASHTO T 343 or
y T 355
AASHTORS4 | Oimilesper | oo Eac%zz‘:seg'em Random
Ride Quality (IRI) Per Subsection each Wheel SubIoFtJ Per Subsection Per Subsection
450.65F(11) Path 450.65F(11) 450.65F(11)

(1) In the event that the total daily HMA production is less than one Sublot, a minimum of one random QC sample shall
be obtained for the day’s production.
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(1) PG Asphalt Binder Grading.

QC testing of PG Asphalt Binder shall be performed by the PGAB Supplier in accordance with AASHTO R 26 and
the Supplier’s approved PGAB Quality Control Plan. The Contractor shall submit to the Engineer the Supplier’s
Certificate of Compliance (COC) along with copies of the Certificate of Analysis (COA) showing the certified AASHTO
M 320 test results for each Supplier Lot of PGAB from which the HMA Producer’s PGAB was obtained. A copy of the
COA and a copy of all Bill of Ladings for the Lot of PGAB being used shall be kept in the Contractor’s QC laboratory.

If the Contractor adds to or modifies the PGAB at the HMA production facility through blending or introduction of
an asphalt binder additive or modifier, the Contractor (i.e. HMA Producer) shall assume responsibility as the PGAB
Supplier per AASHTO R 26. In such case, the Contractor shall obtain and test a minimum of one random sample of the
modified PGAB for each 24,000 ton HMA Sublot, as defined in Table 450.11, to determine conformance with AASHTO
M 320.

A minimum of two (2) 1-quart containers of PGAB shall be obtained for each PGAB sample in accordance with
AASHTO R 66. All QC samples shall be split prior to testing and the un-tested portion of the sample shall be retained
for a minimum of thirty (30) days.

For HMA Category A Lots incorporating greater than 25% RAP by weight of the mix in the job-mix formula, the
Contractor shall perform full asphalt binder grade testing on a minimum of one random sample from the Control Strip
and from each Sublot as specified in Table 450.11 during HMA Lot production. The QC testing shall follow the
procedures for developing a blending chart as provided in AASHTO M 323 Appendices X1 to X3. The PG Asphalt
Binder Grade test results, as depicted by the blending chart, shall conform to the specified PGAB grade for the HMA
pavement course mixture.

(2) Aggregate Gradation.

The virgin aggregates utilized in each HMA Lot shall be tested for Gradation in accordance with AASHTO T 27. The
Sublot size and minimum frequency of QC testing for Aggregate Gradation shall be as specified in the Contractor’s approved
QC Plan. Aggregate samples shall be obtained at the HMA plant from aggregate bins or stockpiles in accordance with
AASHTOT 2.

(3) PG Asphalt Binder Content.

Each HMA Lot produced and placed shall be tested for PG Asphalt Binder Content in accordance with AASHTO T
308. The Sublot size and minimum frequency of QC testing for PG Asphalt Binder Content shall be as specified in Table
450.11. Each material sample for PG Asphalt Binder Content shall be obtained at the HMA plant from a randomly selected
quadrant from the haul vehicle in accordance with Subsection 450.65A and AASHTO T 168 and R 47.

(4) Combined Aggregate Gradation.

Each HMA Lot produced and placed shall be tested for Combined Aggregate Gradation in accordance with AASHTO T
30. The Sublot size and minimum frequency of QC testing for Combined Aggregate Gradation shall be as specified in Table
450.11. Each material sample for Combined Aggregate Gradation shall be obtained at the HMA plant from a randomly
selected quadrant from the haul vehicle in accordance with Subsection 450.65A and AASHTO T 168 and R 47.

The QC test results of Combined Aggregate Gradation must be plotted on Control Charts with Action Limits.
Minimum Action Limits are provided in Table 450.12, however, the Action Limits to be used for each HMA Lot shall be
as specified in the Contractor’s approved QC Plan. If the QC test results for an individual Sublot fall outside of the
established Action Limits, the Contractor shall evaluate the HMA production process and determine any adjustments
necessary to bring the Combined Aggregate Gradation back within the Action Limits. If the subsequent Sublot test result
falls outside of the Action Limits, the Contractor shall suspend Lot production until it can be demonstrated that the HMA
mixture can be produced within the Action Limits. The Contractor’s QC personnel shall document all action(s) taken to
bring the HMA production process into control.
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Table 450.12 - Minimum Action limits for Combined Aggregate Gradation

Sieve Size Action Limit

Passing No. 4 Sieve and larger sieve sizes JMF Target +/-6 percent

Passing No. 8 sieves JMF Target +/-5 percent

Passing No. 16 to No. 50 sieves (inclusive) JMF Target +/-3 percent

Passing No. 100 sieve JMF Target +/-2 percent
Passing No. 200 sieve JMF Target +/-1 percent

(5) Maximum Theoretical Specific Gravity.

Each HMA Lot produced and placed shall be tested for Maximum Theoretical Specific Gravity in accordance with
AASHTO T 209 Method A. The Sublot size and minimum frequency of QC testing for Maximum Theoretical Specific
Gravity shall be as specified in Table 450.11. Each material sample for Maximum Theoretical Specific Gravity shall be
obtained at the HMA plant from a randomly selected quadrant from the haul vehicle in accordance with Subsection
450.65A and AASHTO T 168 and R 47.

(6) Bulk Specific Gravity.

Each HMA Lot produced and placed shall be tested for Bulk Specific Gravity in accordance with AASHTO T 166
(Method A). The Sublot size and minimum frequency of QC testing for Bulk Specific Gravity shall be as specified in Table
450.11. Each material sample for Bulk Specific Gravity shall be obtained at the HMA plant from a randomly selected
guadrant from the haul vehicle in accordance with Subsection 450.65A and AASHTO T 168 and R 47.

(7) Volumetrics (Air Voids, VMA, VFA).

Each HMA Lot produced and placed shall be tested for Volumetrics (Air Voids, VMA, VFA) in accordance with
AASHTO T 312 and R 35. The requirement for VVolumetric testing of laboratory compacted specimens applies to all HMA
mixtures designed by the Superpave volumetric method. The Sublot size and minimum frequency of QC testing for
Volumetrics shall be as specified in Table 450.11. Each material sample for Volumetrics shall be obtained at the HMA
plant from a randomly selected quadrant from the haul vehicle in accordance with Subsection 450.65A and AASHTO T 168
and R 47.

(8) In-place HMA Mat Density.

Each HMA Lot produced and placed shall be tested for In-place Density using a density gauge or cores as specified
below. The requirement for In-Place Density testing applies to all pavement courses, with the exception of Open Graded
Friction Courses and Leveling Courses. The Sublot size and minimum frequency of random QC testing for In-place Density
by either density gauge or core shall be as specified in Table 450.11.

(a) Testing In-Place Density by Density Gauge. Initial QC testing of In-Place Density during compaction of HMA
pavement courses shall be performed selectively (or randomly when determined appropriate by QC personnel) using a
density gauge in accordance with AASHTO T 343 or T 355. QC testing of In-Place Density for all HMA Bridge Protective
Courses and Bridge Surface Courses shall be performed randomly using a density gauge. Each random sampling and testing
location for HMA bridge courses shall be established by determining a randomly selected tonnage and corresponding
approximate longitudinal distance within the Sublot, along with a randomly selected offset distance in accordance with
Subsection 450.65A. Additional selective QC sampling and testing within each Sublot of compacted HMA Bridge
Protective Courses or Bridge Surface Courses shall be as determined necessary by the Contractor’s QC personnel and as
specified in the Contractor’s approved QC Plan.

The density gauge shall be calibrated at least once every twelve (12) months in accordance with the applicable test
method and Manufacturer’s recommendations. Calibration certificates shall be kept with the gauge and a copy shall be
provided to the Engineer upon request. This calibration does not include calibration of the gauge to the specific HMA
pavement placed.
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(b) Testing In-Place Density by Cores. Final QC testing of In-Place Density of all applicable HMA pavement
courses shall be performed using 6-inch diameter cores in accordance with AASHTO T 269. Cores shall not be obtained
from Bridge Protective Courses and Bridge Surface Courses. In-Place Density shall be determined from each core by
comparing the Bulk Specific Gravity of the core to the average Maximum Theoretical Specific Gravity for all HMA mixture
Sublots produced for the pavement course on the same day’s production. Each core location shall be established by
determining a randomly selected tonnage and corresponding approximate longitudinal distance within the Sublot, along with
a randomly selected offset distance in accordance with Subsection 450.65A. If the randomly determined sampling location
coincides with one of the following conditions, the sampling location shall be relocated immediately beyond the boundary
distance as indicated below for the specific condition:

Within one (1) foot from an edge of pavement course to be left unconfined upon project completion.

Within one (1) foot of any longitudinal joint or transverse joint.

Within three (3) feet of any drainage structure.

For shoulders less than or equal to three (3) feet, the shoulder width shall be excluded from random sampling.

el Y.

Core samples shall be obtained in accordance with AASHTO R 67 prior to opening the pavement course to traffic. To
protect the integrity of the core, when the target lift thickness is less than 1.50 inches, the Contractor shall drill so that the
sampled core is comprised of at least the lift to be tested as well as the lift immediately below. At the discretion of the
Engineer, based on climactic or other conditions, sampling of cores may be delayed for a period up to, but not to exceed, 48
hours. All cores shall be protected against damage and tested within 24 hours after they have been obtained. The Contractor
shall fill all core holes, whether from QC sampling or Department Acceptance sampling, with fresh HMA mixture from the
same Lot. The filled core holes shall be thoroughly compacted as outlined in the Contractor’s approved QC Plan.

(9) Thickness.
Each HMA pavement course specified to be placed at a compacted thickness of one (1) inch or greater shall be tested
for Thickness using cores, with the exception of the following courses:

Open Graded Friction Course.

Bridge Surface Course.

Bridge Protective Course.

Leveling Course.

In the absence of a Leveling Course, the first pavement course placed over existing pavement. A milled surface is
not considered an existing pavement. HMA placed on top of a milled surface shall be subject to thickness testing
unless it is one of the previous four (4) courses listed above, or if the milling operation, approved by the Engineer,
caused the pavement thickness to vary.

agrwOdDE

The aforementioned pavement courses are exempt only from determination of Thickness using cores and the
corresponding statistical evaluation of Lot quality. The Contractor is still responsible for ensuring the minimum required
thickness of these pavement courses using an appropriate sampling and testing protocol as outlined in the Contractor’s
approved QC Plan. If the mean thickness of the Lot is greater than the target, it may remain in place, but payment will be
based upon the HMA tonnage calculated at the target thickness.

All sampling and testing for Thickness of the applicable pavement courses using cores shall be in accordance with
AASHTO R 67 and ASTM D3549, respectively. The Sublot size and minimum frequency of random QC testing for
Thickness shall be as specified in Table 450.11.

(10) Joint Density.

Each transverse joint and longitudinal joint formed during placement of a pavement course shall be tested for Joint
Density using a density gauge in accordance with AASHTO T 343 or T 355. The requirement for Joint Density testing
applies to all pavement courses, with the exception of Open Graded Friction Courses and Leveling Courses. The Sublot size
and minimum frequency of random QC testing for Joint Density shall be as specified in Table 450.11.

Each random sampling and testing location shall be established by determining a randomly selected distance along the
joint, along with a randomly selected offset distance within one (1) foot of either side of the finished joint, in accordance with
Subsection 450.65A. Additional selective QC sampling and testing of Joint Density within each Sublot of compacted
HMA pavement courses or Bridge Protective Surface Courses shall be as determined necessary by the Field QCT and as
specified in the Contractor’s approved QC Plan.
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(11) Ride Quality.

The finished surface of the pavement shall be uniform in appearance, free from irregularities in contour and texture and
shall present a smooth riding surface. Ride Quality testing shall be performed for Quality Control on a periodic basis during
construction of the HMA pavement courses specified below. QC testing shall be performed for HMA Category A Lots, at a
minimum, within 48 hours after each 8 lane-miles of an individual pavement course have been placed. QC testing of HMA
Category B Lots shall be performed, at a minimum, every other paving day. In addition, the Contractor shall perform QC
testing of the entire final pavement course placed upon completion.

(a) Pavement Courses Subject to Ride Quality Testing. For projects having a posted speed equal to or greater than
40 mph with HMA Lots falling under Lot Category A (Large Lots) or Category B (Small Lots), QC testing shall be
performed with an inertial profiler to determine the Ride Quality of the following pavement courses:
Friction Course
Surface Course
Intermediate Course (lift immediately beneath Surface Course only)
Leveling Course (when placed immediately beneath Surface Course)
Bridge Surface Course (when asphaltic bridge joints are used and when placed on the same contract with the
mainline Surface Course)

At a minimum, the finished surface of these pavement courses will be tested for all mainline travel lanes, auxiliary lanes,
ramps, and side road travel lanes. The Contractor may also elect to perform Ride Quality testing of the pavement courses
beneath the courses indicated above in order to provide adequate Quality Control.

(b) Pavement Courses Excluded from Ride Quality Testing. The following pavement courses and surfaces are
specifically excluded from Ride Quality testing:

1. All exposed concrete bridge decks and any Bridge Surface Course without asphaltic bridge joints (including fifteen
(15) feet before the approach joint and fifteen (15) feet after the departure joint).

2. Mainline pavement courses less than one half (%) mile in total length (excluding bridge lengths).

3. Side road pavement courses less than one Sublot (0.1 mile) in total length.

4. Single resurfacing pavement courses placed in one lift at a total plan (compacted) thickness less than 1.50 inches
when not placed over a milled surface.

5. Pavement courses on horizontal curves having a centerline radius of curvature of 500 feet or less, including the
length of pavement within the super-elevation transition of such curves.

6. Pavement courses for shoulders.

7. Pavement segments with manholes or catch basins in the travel lane (the Ride Quality testing data for such
pavement segments shall be excluded, including fifteen (15) feet before and after these manholes or catch basins).

(c) Inertial Profiler Equipment Requirements. All inertial profilers used for Contractor QC testing shall conform to
the equipment specifications contained in AASHTO M 328. The inertial profiler shall be equipped with a system of
transducers (height sensor, accelerometer, distance sensor) to measure the longitudinal pavement profile. An automated
triggering system shall be provided that detects a reference mark to start, stop, and event mark the data collection process.
The profiler equipment shall include an onboard computer system capable of storing all profile measurement data,
calculating the real time International Roughness Index (IRI) per ASTM E1926 (independent of speed), and displaying
profile plots.

(d) Certification and Correlation of Inertial Profilers. All inertial profilers used for Contractor QC testing must be
certified for precision and accuracy in accordance with the requirements of AASHTO R 56. In addition, all Contractor QC
profilers must be correlated against the Department’s reference profiling device in accordance with the Department’s
correlation procedures. The certification and correlation of all profilers shall be conducted at MassDOT’s designated
Profiler Correlation Center. The certification and initial correlation of the Contractor’s inertial profiler shall be completed
prior to the start of Ride Quality testing on the project. After the initial correlation is successfully completed, the same
inertial profiler can be used on any Department project without re-correlation for the remainder of the construction season.
Equipment that does not pass the Department’s correlation procedure shall not be used. The Contractor’s use of inertial
profiler equipment that has not been successfully correlated is sufficient grounds for withholding payment for QC testing of
Ride Quality. The Contractor’s inertial profiler equipment may be required to undergo re-correlation at any time during the
construction season if significant variations are found within the Contractor’s QC test data or between the QC test data and
the Department’s Acceptance test data.
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(e) Ride Quality Testing Procedures. Ride Quality testing shall be performed in accordance with the procedures
outlined in AASHTO R 57, as clarified or amended herein.

The Ride Quality will be measured for each wheel path [a wheel path is defined as three (3) feet from and parallel to
each longitudinal edge of the lane to be measured]. Each wheel path will be divided into 0.1 mile Sublots starting at the
project limits in the direction of traffic. Partial Sublots may result at either end of the project or as a result of interruptions of
the continuous pavement surface (i.e. bridge approaches, railroad crossing, cessation of daily paving operations, etc.).

Just prior to testing, the Contractor shall sweep the pavement and remove all foreign objects or materials on the
pavement course surface. Testing will begin fifteen (15) feet after the transverse approach joint and end fifteen (15) feet
before the transverse departure joint. A minimum of three (3) and up to a maximum of five (5) test runs will be performed on
each wheel path. The final test result for each Sublot will be the average of the three best test runs.

(f) Data Format and Reporting Requirements. All Ride Quality QC testing data shall be collected and saved in
electronic format in an ASCII data file. A copy of the raw data file shall be provided to the Engineer on site immediately
following testing of completed Sublots. A longitudinal profile shall be determined for all Sublots tested and an average IRI
value shall be determined and reported for each Sublot (i.e. each 0.1 mile segment of each wheel path). The Contractor shall
summarize the results for all Sublots, by corresponding Ride Quality Lot, in an electronic spreadsheet file (MS Excel)
consistent with the format of the Department’s QA Spreadsheets. The summary spreadsheet of QC testing data shall be
submitted to the Department, electronically and in hardcopy, within two days after the testing is completed.

(9) Ride Quality Monitoring & Corrective Action. The Contractor shall evaluate and monitor the test data for each
pavement course requiring Ride Quality testing for conformance with the applicable Quality Limits specified in Tables
450.19a, 450.19b, or 450.19c. If the running Quality Level for all Sublots placed and tested falls below the Suspension
Quality Level (70 PWL), the Contractor shall suspend further placement of the corresponding pavement course and evaluate
the Sublots placed for appropriate corrective action. If the running Mean IRI of all Sublots placed and tested for the
pavement course immediately below the final course is greater than the Action Limits specified in Table 450.13, corrective
action will be required prior to placement of the final pavement course.

When Ride Quality correction is required, the Contractor shall use one or more of the following corrective methods:

1. Removal and replacement of the entire pavement course.

2. Partial depth removal of the pavement course by milling and placement of new pavement course(s) of the same

mixture type.

3. Overlaying (not patching) with the specified pavement course.

4. Diamond grinding or use of other surface profiling devices.

The corrective method(s) chosen by the Contractor shall be subject to the approval of the Department and shall be
performed at the Contractor's expense. The Contractor shall retest any Sublots where corrections are made and provide the
Department with a copy of the raw data file, the profile plot, and the IRI summary spreadsheet data for the corrected
Sublots.

Table 450.13 - Action Limits for Pavement Course Below Final Pavement Course

Posted Speed Limit® Target IRI Maximum Running Mean IRI of All Sublots Tested
> 55 mph 60 in/mile < 85 in/mile
s mgﬁ but 80 in/mile <105 in/mile
Not subject to
<40 mph Ride Quality testing N/A

(1) Note that projects with posted speed limits that fall into more than one of the Posted Speed Limit ranges above will
be divided into multiple Lots and evaluated separately.
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450.66 Quality Control Documentation and Data Evaluation.

A. QC Inspection Documentation & Evaluation.

The Contractor shall document all QC inspection activity for each HMA Lot Category (Category A, B, or C)
produced and placed. All inspection results shall be recorded within 24 hours of inspection on current NETTCP standard
Inspection Report Forms (IRFs). The QC Manager shall evaluate inspection results in a timely manner to confirm that
production and placement processes are in control. The Contractor shall submit hard copies of all IRFs to the Engineer at
the completion of each Lot.

B. QC Sampling and Testing Documentation & Data Analysis.

The Contractor shall document all QC sampling and testing data for each HMA Lot Category (Category A, B, or C)
produced and placed. All sampling and testing data shall be recorded within 24 hours of sampling and testing on current
NETTCP standard Test Report Forms (TRFs). The QC Manager shall evaluate sampling and testing results in a timely
manner, as further outlined below, to confirm that production and placement processes are in control. All QC testing data
shall be entered into the Department’s QA Data Spreadsheets via the MassDOT QA SharePoint site (massdotga.com)
within two (2) days after completion of testing. The Contractor shall submit hard copies of all TRFs to the Engineer at
the completion of each Lot.

(1) Control Charts.

For each HMA Category A Lot produced and placed, the Contractor shall use Control Charts as part of the QC
system to assist in identifying assignable causes affecting the HMA production and placement processes. Control Charts
shall be prepared for the Quality Characteristics subject to QC sampling and testing listed in Table 450.11. As a
minimum, the Contractor shall plot all QC test results of each Lot on Control Charts for individual Sublot measurements
or test values (Run Charts). It is also recommended practice for the Contractor to use Control Charts that plot Subgroups
of data (e.g. X-Bar Charts, R Charts). The Contractor shall submit examples of the Control Charts to be used in the QC
Plan. As a minimum, the Control Charts shall identify the Contract number, the Payment Item number, the Lot number, the
Quality Characteristic, the Control Chart Target, the Upper and Lower Control Chart Limits, and Sublot or Subgroup
numbers.

All Control Charts should be updated within 24 hours after the corresponding testing is completed and documented.
Quality Control personnel should use the Control Chart data to monitor and adjust the production and placement
processes or suspend operations as determined necessary. Control Charts for Quality Characteristics related to HMA
production should be maintained at the HMA production facility. Control Charts for Quality Characteristics related to
HMA field placement should be maintained at the project field site. Current Control Charts shall be posted in an
accessible location. The Engineer shall be provided access to all Control Charts as part of the Department’s monitoring of
Contractor QC activity.

(2) Evaluation of Individual Sublot QC Test Results.

The Contractor shall evaluate the individual QC test results for each HMA Lot Category (Category A, B, or C)
produced and placed. Each random QC test result shall be evaluated against the applicable Quality Limits within 24
hours of testing. Each Sublot test value shall be within the applicable Engineering Limits specified in Tables 450.19a,
450.19b, or 450.19c.

If the evaluation of the QC testing data indicates that an individual Sublot is not in conformance with the applicable
Engineering Limits, the Contractor shall follow the requirements of Subsection 450.67.

(3) Evaluation of Lot Quality Level.

For HMA Category A Lots and Category B Lots, the Contractor shall use all random QC test results to continuously
evaluate the running quality level and determine the percent within limits (PWL) for each Lot during production and
placement. The PWL shall be determined through Quality Level Analysis (QLA) for each of the applicable Quality
Characteristics listed in Tables 450.19a, 450.19b, or 450.19c¢ using the corresponding Specification Limits therein. The
Contractor shall perform a running QLA using random QC data only after a minimum of five (5) Sublots have been tested
and shall plot the cumulative PWL after each five (5) Sublot interval. The Engineer shall be provided access to all
records documenting the running QLA for each Lot as part of the Department’s monitoring of Contractor QC activity.
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If the running QLA shows the PWL falling below the Acceptable Quality Level (AQL) of 90 PWL, the Contractor
shall initiate appropriate adjustments to the production or placement process or initiate corrective action in accordance
with procedures outlined in the approved QC Plan. If the PWL falls below the Suspension Quality Level (SQL) of 70
PWL, the Contractor shall suspend production and placement of the Lot prior to any subsequent Sublots being placed.
The Contractor shall prepare a plan of corrective action for any nonconforming Lot, as further outlined below.

a) If the corrective action requires a significant adjustment to the JMF or the production or placement process, a
new Lot will be established. If any of the JMF target values are changed, creating a new DMF according to
AASHTO R 42, then a new Lot will be established. For Category A Lots, a Control Strip will be required upon
the establishment of a new Lot. After resuming production and placement, the PWL for the new Lot must be
back at or above the AQL of 90 PWL once the Lot PWL can be calculated.

b) If the corrective action does not require a new Lot to be established, then the PWL must return to 70 or above
within three (3) Sublots.

c) If the Lot PWL falls below 70 for more than six (6) Sublots, then any material that is placed from the time that
the PWL falls below 70 to when the PWL returns to 70 or above will be determined rejected and removed and
shall receive no payment.

450.67 Corrective Action.

As part of the Contractor’s Quality Control system, the Contractor shall implement corrective action for any part of a Lot
that is determined by inspection or testing to not be in conformance with the quality requirements specified in this
specification. If the results of QC inspection identify nonconforming material or workmanship within one or more Sublots,
or if the evaluation of the QC testing data indicates that any Sublot is not in conformance with the applicable Quality Limits
for the particular HMA Lot Category, the Contractor shall isolate the Sublot(s) and perform additional inspection or testing
to further assess the quality of the Sublot. Selective inspection or testing should be used to determine the limits of non-
conformance. If a Sublot test result is outside of the Engineering Limits, the QC Manager and the Engineer will further
assess the Sublot quality to determine whether the material in the Sublot can remain in place in accordance with Subsection
450.77A(2).

Based on the results of additional inspection or testing, the Contractor shall prepare a plan of corrective action for the
nonconforming Sublot(s). The Corrective action plan shall be submitted to and approved by the Engineer prior to initiating
corrective action. All corrective action shall be performed at the Contractor’s expense.

450.68 Quality Control Records System.

A. Quality Control Daily Diary.

The QC Manager should maintain a Quality Control Daily Diary (QC Daily Diary) to document all major activities
or actions related to the Contractor’s QC system. The QC Daily Diary serves as a summary record of key actions taken
by QC personnel each day. Recommended Information which should be recorded in the QC Daily Diary includes:

The day’s weather or environmental conditions.

A summary of production or placement activities completed.

Any non-conforming material or workmanship identified.

Any corrective actions recommended or taken by QC personnel.
Discussions held with other Contractor personnel or Department personnel.
Visitors to the production facility or field placement operation.

B. Quality Control Record Books.

The Contractor shall maintain one or more ringed binders referred to as “Quality Control Record Books” (QC
Record Books) to store all required QC documents. Separate QC Record Books shall be kept at each HMA production
facility and at the project field site. Either a separate QC Record Book shall be established for each HMA pavement
course or the data for each pavement course may be included in a single QC Record Book provided the data is separated
according to pavement course. QC data for each pavement course shall be organized into separate sections by Quality
Characteristic and by Lot number.
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QC documents to be stored in the QC Record Book(s) include:

A signed copy of the current approved QC Plan.

The original signed copies of all completed Inspection Report Forms.

The original signed copies of all completed Random Sampling location forms.
The original signed copies of all completed Test Report Forms.

A current copy or printout of all Control Charts.

A current copy or printout of all running QLA performed.

Current summaries of all individual QC test results to date (by Lot & Sublot).
Summary sheets of material quantities produced or placed (by Lot & Sublot).

Each required record shall be inserted into the corresponding QC Record Book within 24 hours after the document has
been completed. All QC Record Books shall be maintained in a suitable location. The Engineer shall be provided access to
all QC Record Books as part of the Department’s monitoring of Contractor QC activity.

In addition to entering all QC test results to the QA Data Spreadsheets, QC personnel shall also upload, to the MassDOT
QA SharePoint site, all QC Inspection Report Forms and Test Report Forms for each day of production within two (2) days
after completion of testing and inspection. QC personnel shall also track the daily tonnage of HMA which leaves the
production facility and the quantity that is actually placed on the project site.

C. Quality Control Records Retention.

All Contractor QC records identified above shall be retained for a minimum of seven (7) years. The records shall be
protected from damage or alteration. When requested by any State or Federal Agency for audit or similar purposes, the
Contractor shall provide complete access to all QC records.

D. Failure to Provide Quality Control Records

The Contractor shall provide the Engineer with requested QC records within 48 hours of the request. Failure to
provide the documentation in the required timeframe will result in the removal of all Validated QC test results from the
Analysis of the Lot Quality Level as specified in Subsection 450.77 and no incentive will be paid for any of the Quality
Characteristics.

DEPARTMENT ACCEPTANCE
450.70 General.

The Department is responsible for performing all Acceptance activities and making the final acceptance
determination for each HMA Lot produced and placed. The Department’s Acceptance system will include monitoring
the Contractor’s QC activity and performing Acceptance inspection, sampling and testing in order to determine the
Quality and corresponding payment for each Lot. These activities will be performed for each HMA Lot Category (Lot
Category A, B, and C) as outlined further below.

450.71 Acceptance System Approach.

A. Acceptance of Category A Lots.

The Engineer’s Acceptance determination for each HMA Category A Lot will be based on an evaluation of the
Department’s Acceptance inspection information and testing data. The Engineer will perform Acceptance sampling and
testing on a minimum of 25% and a maximum of 100% of the Sublots produced and placed. Contractor QC test data will
be included in the Department’s Acceptance determination for each Category A Lot provided the following requirements
are met:

Split Sample Correlation testing requirements are satisfied.

The Contractor provides adequate Quality Control per the approved QC Plan.

All QC test results included are from random samples.

The QC test results are Validated against the Department’s Acceptance test results.
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B. Acceptance of Category B Lots.

The Engineer’s Acceptance determination for each HMA Category B Lot will also be based on an evaluation of the
Department’s Acceptance inspection information and Acceptance testing data. The Engineer will perform Acceptance
sampling and testing on a minimum of 50% and a maximum of 100% of the Sublots produced and placed, but not less
than three (3) Sublots. Contractor QC test data will be included in the Department’s Acceptance determination for each
Category B Lot provided the requirements outlined in paragraph A above are satisfied.

C. Acceptance of Category C Lots.

For all HMA Category C Lots, the Engineer’s Acceptance determination will be based only on the Department’s
Acceptance inspection information and Acceptance testing data. The Engineer will perform Acceptance sampling and
testing on 100% of the Sublots produced and placed. Contractor QC test data will not be included in the Department’s
Acceptance determination for Category C Lots.

450.72 Department Monitoring of Contractor Quality Control.

The Department will monitor the Contractor’s Quality Control system to confirm that QC activities are being
performed for each Lot in compliance with this specification and the approved QC Plan. Department monitoring of the
Contractor’s QC system is not intended to evaluate the quality of the work. The Engineer will not perform the QC
responsibilities of the Contractor or provide constant direction to the Contractor on how to perform Quality Control. The
Engineer’s monitoring of QC activity will include the following:

e Periodic visual observation of QC inspection, sampling, and testing.
¢ Reviewing QC documentation and records.
e Providing feedback based on monitoring findings.

When deficiencies in the Contractor’s QC system are identified and documented by the Engineer, the Contractor
shall take immediate action to address the deficiencies. Deficiencies related to HMA Quality Characteristics where a
Quality Level Analysis is performed shall not be considered under this subsection. If the material in an HMA Lot where
deficiencies in the Contractor’s QC System were identified is removed and replaced, and the replacement HMA complies
with the Specification requirements, the actions listed below will not apply. If the Contractor fails to acknowledge the
deficiency and take appropriate action, the Contractor shall suspend production and placement of the corresponding
Lot(s). Failure by the Contractor to comply with the Quality Control Requirements in either this specification or the
approved QC Plan will result in the following actions:

e st Incident: A Non-conformance Report (NCR) will be issued by the District Quality Engineer. A follow-up

Construction Quality Meeting will be held in accordance with Subsection 450.40.

e 2nd Incident: An NCR will be issued by the District Quality Engineer and work shall be immediately suspended
until compliance with the specification and approved QC Plan is established. The Engineer shall issue a
Deficiency Report (DR) with a deduction of 1% of the awarded contract Bid Price amount for all tonnage placed
for the HMA Lot(s) where the violations were documented. Work shall not resume until a follow-up
Construction Quality Meeting is held in accordance with Subsection 450.40.

e 3rd Incident: An NCR will be issued by the District Quality Engineer and work shall be immediately suspended
until compliance with the specification and approved QC Plan is established. The Engineer shall issue a
Deficiency Report (DR) with a deduction of 2% of the awarded contract Bid Price amount for all tonnage placed
for the HMA Lot(s) where the violations were documented. The deduction will be in addition to the deduction
amount from the second incident. Work shall not resume until a follow-up Construction Quality Meeting is held
in accordance with Subsection 450.40.

e 4th and Subsequent Incidents: An NCR will be issued by the District Quality Engineer and work shall be
immediately suspended until compliance with the specification and approved QC Plan is established. The
Engineer shall issue a Deficiency Report (DR) with a deduction of 3% of the awarded contract Bid Price amount
for all tonnage placed for the HMA Lot(s) where the violations were documented. The deduction will be in
addition to the deduction amount from the previous incidents. An additional deduction of 1% of the awarded
contract Bid Price amount for all tonnage placed for the HMA Lot(s) where the violations were documented will
be added for each additional occurrence beyond the 4th. Work shall not resume until a follow-up Construction
Quality Meeting is held in accordance with Subsection 450.40. The Contractor may also be required to replace
the Construction QC Manager.
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Failures in the Contractor QC system shall result in taking the actions listed above as well as any corrective action to the
HMA pavement deemed necessary by the Engineer.

450.73 Acceptance Inspection.

The Engineer will perform Acceptance inspection of all work items addressed under this specification to ensure that all
materials and completed work are in conformance with the contract requirements. Acceptance inspection is intended to
visually assess the quality of each HMA Lot produced and placed and will address only the inspection components of
Materials and Workmanship in support of the Department’s final acceptance determination.

All Acceptance inspection activity by the Department will be performed independent of the Contractor’s QC inspection
at both the HMA production facility and at the site of HMA field placement. The Engineer will document the results and
findings of Acceptance inspection on NETTCP Inspection Report Forms (IRFs). The Engineer will furnish a copy of all
Department Acceptance inspection results to the Contractor within five (5) days following the inspection.

A. Acceptance Inspection of Prepared Underlying Surface.

The Department will perform Acceptance inspection of the prepared underlying surface prior to placement of HMA.
The items to be inspected and minimum frequency of inspection will be in accordance with the requirements outlined in
Table 450.14 and Table 450.15.

Table 450.14 - Department Acceptance Inspection of HMA Patching

Minimum
Inspection Inspection
Component Inspection Attribute | Frequency Point of Inspection | Inspection Method
Mixture Type & . .
PG Binder Grade | 1 per Day HM_A Production | Visual Check &
Facility Manufacturer COC
. (Correct Type)
Materials -
Rubberized  Asphalt Check Manufacturer
Sealant (Correct | 1 per Day At Paving Site
cocC
Type)
imi 1 0
Sawcut Limit Vertical | 25% of  Patched Saweut Limits Visual Check
Face Areas
. Rubberized A.‘Sphalt 25% of Patched - Visual Check &
Workmanship Sealant  Application Sawcut Limits
Rate Areas Check Measurement
0
Cross-Slope & Profile ,26\5:6-/;5 of  Patched Compacted HMA Check Measurement

Table 450.15 - Department Acceptance Inspection of Tack Coat

Minimum
Inspection Inspection
Component Inspection Attribute | Frequency Point of Inspection | Inspection Method
. Asphalt Emulsion . . Check Manufacturer
Materials (Correct Type) 1 per Day At Paving Site coc
. Asphalt Emulsion | Once per 5,000 lane- Tacked S”Tfac.e & Visual Check &
Workmanship S Tack Distributor
Application Rate feet System Check Measurement
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B. Acceptance Inspection of HMA Lots.

The Department will perform Acceptance inspection at both the HMA production facility and at the site of HMA field
placement. For purposes of Acceptance inspection, the total quantity of each HMA pavement course produced and
placed during the same construction season will constitute a Lot. Each in-place HMA Lot will be divided into 500 lane-
feet Sublots. The items to be inspected and minimum frequency of inspection will be in accordance with the
requirements outlined in Table 450.16.

(1) Wheel Path Deviations.

Each HMA Lot produced and placed will be inspected by the Engineer for Wheel Path Deviations (high points or low
points) using a 10 foot standard straightedge in accordance with the procedures outlined in Subsection 450.64B.
Acceptance inspection for Wheel Path Deviations applies to all pavement courses (including Bridge Protective Courses and
Bridge Surface Courses). The finished surface of each required pavement course will be inspected for all mainline travel
lanes, auxiliary lanes, ramps, and side road travel lanes. The Sublot size and minimum frequency of Acceptance inspection
for Wheel Path Deviations will be as specified in Table 450.16.

Table 450.16 - Department Acceptance Inspection of HMA Lots

Minimum
Inspection Inspection
Component Inspection Attribute Frequency Point of Inspection Inspection Method
HMA Mixture Type,
Aggregates 1 ver Da HMA Production Visual Check &
& PG Binder P Y Facility Manufacturer COC
Materials (Correct Type)
Rubberized Asphalt
Sealant (Correct 1 per Day At Paving Site Check Manufacturer COC
Type)
- - )
Joint !.OCB.'[IOH & 50% of SUbI(.)tS’ At Finished Joint Visual Check
Alignment Once per Joint
I 1 0
Sawcut Joint Vertical 50% of Sublc_)ts, Joint Vertical Eace Visual Check
Face Once per Joint
Rubberized A.‘Sphalt 50% of Sublots, . . Visual Check & Check
Sealant Application - Joint Vertical Face
Once per Joint Measurement
Rate
0
Physical Segregation 5(())n/?::f S:JEL?Z’ Compacted HMA Visual Check
Workmanship P
0
Cross-Slope 50% of Sublots, Compacted HMA Check Measurement
Once per Lane
0
Joint Tightness 50% of SUbI(.)tS’ Compacted HMA Visual Check
Once per Joint
i 0
Joint _Su_rface 50% of Sublgts, At Einished Joint 10 f0(_)t standard
Deviations Once per Joint straightedge
Wheel Path 50% of Sublots, per 10 foot standard
Deviations Wheel Path Wheel Path straightedge
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450.74 Acceptance Sampling & Testing.

A. Random Sampling.

The Department will utilize stratified random sampling to determine the overall quality of each HMA Lot produced and
placed. Random Acceptance sample locations will be determined by the Engineer in accordance with ASTM D 3665 or
by electronic random number generator, as presented by NETTCP. All random Acceptance sample locations will be
documented on the most current version of MassDOT Test Report Form RMS100.

The Contractor shall furnish the Engineer with approved containers for all Acceptance samples. The Engineer will
obtain all random Acceptance samples independent of the Contractor’s QC samples at the frequencies outlined below.

(1) Sampling HMA Category A Lots.

The Engineer will obtain Acceptance samples from a minimum of 25% and a maximum of 100% of all Sublots in
each HMA Category A Lot for all Quality Characteristics specified in Table 450.17, other than PG Asphalt Binder
Grading and Ride Quality. Acceptance samples for PG Asphalt Binder Grading and Ride Quality will be obtained from
each Sublot as defined in Table 450.17.

(2) Sampling HMA Category B Lots.

The Engineer will obtain Acceptance samples from a minimum of 50% and a maximum of 100% of all Sublots, but
not less than three (3) Sublots, in each HMA Category B Lot for all Quality Characteristics specified in Table 450.17,
other than PG Asphalt Binder Grading and Ride Quality. Acceptance samples for PG Asphalt Binder Grading and Ride
Quality will be obtained from each Sublot as defined in Table 450.17.

(3) Sampling HMA Category C Lots.

The Engineer will obtain Acceptance samples from 100% of all Sublots in each HMA Category C Lot for all Quality
Characteristics specified in Table 450.17, other than Ride Quality. Acceptance sampling and testing for Ride Quality
will not be performed on Category C Lots.

B. Selective Sampling.

The Department will utilize selective sampling (i.e. non-random samples) as needed to provide supplemental
information to assist in quantifying the quality of apparent nonconforming material. The test results of selective Acceptance
samples will not be combined with random Acceptance sample data in the determination of Lot acceptance using Quality
Level Analysis as outlined in Subsection 450.78.

C. Contractor Assistance in Obtaining Acceptance Samples.

The Engineer will obtain all material samples for Acceptance testing by the Department. When requested by the
Department, the Contractor shall assist the Engineer in obtaining Acceptance samples in accordance with the following
requirements:

e The Acceptance sample location and time will be randomly selected by the Engineer and provided to the

Contractor immediately prior to sampling.
e The Contractor’s qualified QC personnel will only provide the physical labor to assist the Engineer in obtaining
the Acceptance sample.
The Engineer will be present to direct and monitor the taking of the sample.
The Engineer will take immediate possession of the Acceptance sample.

Contractor assistance may be requested in obtaining Acceptance samples (random or selective) for PG Asphalt
Binder Grading and for In-Place Density and Thickness (HMA cores). The Contractor shall provide adequate traffic
control for the Department to obtain cores, regardless of whether the Contractor assists the Engineer in obtaining the
Acceptance core samples.

D. Acceptance Sample ldentification System.

The Department will use a standard system for the identification of all Acceptance samples. All PG Asphalt Binder
samples, HMA loose mixture samples, and core samples will be labeled by the Engineer with the minimum information
indicated under Subsection 450.65C. Acceptance sampling data for Ride Quality and Wheel Path Deviations will be
identified by the Engineer in accordance with the Department’s Standard Operating Procedure (SOP) CSD QA-6.
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E. Retention of Split Samples.

Qualified Department personnel will obtain all material samples (PGAB samples, HMA loose mix samples, and
cores) for Acceptance testing. The Department will retain Acceptance split samples from each PGAB sample and HMA
loose mix sample and provide a split sample to the Contractor if requested. The Department will retain the original core
samples after testing to serve as “split samples” and protect them from damage. All split samples will be stored by the
Department for a period of (30) days, or until tested. These split samples will be utilized if necessary, in the Dispute
Resolution process. The retained split samples may be discarded prior to the required thirty (30) days when agreed upon
by the Contractor and the Department.

F. Acceptance Testing of HMA Lots.

The Department will perform Acceptance testing using the random samples obtained in accordance with Subsection
450.74A from the HMA production facility and at the site of HMA field placement. The specific Quality Characteristics
subject to Department Acceptance testing are identified in Table 450.17. All Acceptance testing of HMA Lots will be
performed by the Engineer in accordance with the AASHTO, ASTM, NETTCP, or Department test methods specified in
Table 450.17 and the procedures outlined below. The Engineer will furnish a copy of all Department Acceptance test
results/data to the Contractor within five (5) days following completion of testing.

(1) PG Asphalt Binder Grading.

The Department will review the Supplier’s Bill of Lading (BOL) submitted by the Contractor along with the
Certificate of Compliance (COC) and Certificate of Analysis (COA) showing the corresponding certified test results for
each Supplier Lot of PGAB from which the HMA Producer’s PGAB was obtained. The Engineer will also obtain and
test a minimum of one random Acceptance sample of PGAB for each 12,000 ton HMA Sublot, as defined in Table
450.17, to determine conformance with AASHTO M 320. A minimum of one (1) 1-quart container of PGAB will be
obtained for each Acceptance sample from the HMA Producer’s tanks in accordance with Subsection 450.30. All PGAB
Acceptance samples will be split prior to testing and the un-tested portion of the sample will be retained for a minimum
of thirty (30) days.

(2) PG Asphalt Binder Content.

The Engineer will test each HMA Lot produced and placed for PG Asphalt Binder Content in accordance with either
AASHTO T 308. The test results will be reported with all correction factors. The Sublot size and minimum frequency of
Acceptance testing for PG Asphalt Binder Content will be as specified in Table 450.17. Each material sample for PG
Asphalt Binder Content will be obtained at the HMA plant from a randomly selected quadrant from the haul vehicle in
accordance with Subsection 450.65A and AASHTO T 168 and R 47.

(3) Volumetrics (Air Voids).

The Engineer will test each HMA Lot produced and placed for Volumetrics (Air Voids) in accordance with AASHTO T
312 and R 35. The requirement for Volumetric testing of laboratory compacted specimens applies to HMA mixtures for all
pavement courses, with the exception of Open Graded Friction Courses. The Sublot size and minimum frequency of
Acceptance testing for VVolumetrics will be as specified in Table 450.17. Each material sample for VVolumetrics will be
obtained at the HMA plant from a randomly selected quadrant from the haul vehicle in accordance with Subsection 450.65A
and AASHTO T 168 and R 47.

(4) Combined Aggregate Gradation.

Each HMA Lot produced and placed shall be tested for Combined Aggregate Gradation in accordance with
AASHTO T 30. The Sublot size and minimum frequency of Acceptance testing for Combined Aggregate Gradation shall
be as specified in Table 450.17. Each material sample for Combined Aggregate Gradation shall be obtained at the HMA
plant from a randomly selected quadrant from the haul vehicle in accordance with Subsection 450.65A and AASHTO T
168 and R 47.

If the Acceptance test results for an individual Sublot fall outside of the Action Limits specified in Table 450.12, the
Engineer shall inform the Contractor so that they may evaluate the HMA production process and determine any
adjustments necessary to bring the Combined Aggregate Gradation back within the Action Limits. If the subsequent
Sublot test result falls outside of the Action Limits, the Contractor shall suspend Lot production until it can be
demonstrated that the HMA mixture can be produced within the Action Limits.
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Table 450.17 - Department Acceptance Sampling and Testing of HMA Lots

Quality Minimum Point of Sampling
Characteristic Test Method(s) Sublot Size Test Frequency Sampling Method
12,000 tons
PG Asphalt Binder of HMA From In-line Random
Grading AASHTO M 320 using same 1 per Sublot sample Valve AASHTO
PG Grade at HMA Plant R 66
PG Asphalt Bind g SlljboiOt From Haul Random
sphalt Binder sample i AASHTO
Content AASHTO T 308 600 tons per Subsection Vehicle at
T168 &
450.74A% HMA Plant
R 47
1 per Sublot Random
Combined sampled From Haul
Aggregate AASHTO T 30 600 tons per Subsection Vehicle at AASHTO
) T168 &
Gradation 450.74A® HMA Plant R 47
_ 1 per Sublot Random
Volumetrics: AASHTO T 312 sampled From Haul
. . . - AASHTO
Air Voids and R 35 600 tons per Subsection Vehicle at
T168 &
450.74A% HMA Plant
R 47
1 per Sublot
In-place HMA Mat sampled From Random
Density AASHTO T 269 600 tons per Subsection Compacted AASHTO
(Cores) 450.74A® HMA Course R 67
) 1 per Sublot Random
nplace HMAT AASHTO T 343 0 sampled From AASHTO
Mat Density 150 . c d
X T 355 tons per Subsection ompacte T 343 0r
(Bridge Courses) 450 74AD HMA Course
: T 355
1 per Sublot
. sampled From Random
Thickness ASTM D3549 600 tons per Subsection Compacted AASHTO
450.74A® HMA Course R 67
AASHTO R54 per _ Fach Paverment | Random
Ride Quality (IRI) Subsection 0.1 miles per 1 Per Sublot per Subsection | P¢" Subsection
each Wheel Path
450.65F(11) 450.65F(11) 450.65F(11)

(1) Inthe event that the total daily HMA production is less than one Sublot but greater than 150 tons, a minimum of one
random Acceptance sample shall be obtained for the day’s production.
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(5) In-Place HMA Mat Density.

The Engineer will test each HMA Lot produced and placed for In-place HMA Mat Density. The requirement for In-
Place Density testing applies to all pavement courses, with the exception of Open Graded Friction Courses and Leveling
Courses, as outlined below.

(a) Testing In-Place Density by Cores. Acceptance testing of HMA pavement courses (other than bridge courses) for
In-place Density will be performed using cores in accordance with the procedures outlined in Subsection 450.65F(8)(b). The
Sublot size and minimum frequency of Acceptance testing for In-place Density of HMA pavement courses by core will be as
specified in Table 450.17. In order to ensure that the correct maximum specific gravity is utilized to determine the In-
Place Density of a core, the Engineer reserves the right to determine the maximum specific gravity of the core itself after
its bulk specific gravity has been determined and verified.

(b) Testing In-Place Density by Density Gauge. Acceptance testing of all HMA Bridge Protective Courses and
Bridge Surface Courses for In-place Density will be performed using a density gauge in accordance with the procedures
outlined in Subsection 450.65F(8)(a). The Sublot size and minimum frequency of Acceptance testing for In-place
Density of HMA bridge courses by density gauge will be as specified in Table 450.17.

(6) Thickness.

Each HMA pavement course specified to be placed at a compacted thickness of 1 inch or greater, with the exception of
the HMA pavement courses identified in Subsection 450.65F(9), will be tested by the Engineer for Thickness using cores.
Acceptance sampling and testing for Thickness of the applicable pavement courses shall be in accordance with AASHTO R
67 and ASTM D3549, respectively. The Sublot size and minimum frequency of Acceptance testing for Thickness will be as
specified in Table 450.17. If the mean thickness of the Lot is greater than the target, it may remain in place presuming
that the final pavement elevation is within project requirements, but payment will be based upon the HMA tonnage
calculated at the target thickness.

(7) Ride Quality.

Department Acceptance testing for Ride Quality will be required for all projects having a posted speed equal to or
greater than 40 mph with HMA Lots falling under Lot Category A or Category B. The Engineer will perform Ride Quality
testing on the final HMA pavement course placed (either Surface Course or OGFC, when specified) for all mainline travel
lanes, auxiliary lanes, ramps, and side road travel lanes using an inertial profiler in accordance with the procedures outlined
in Subsection 450.65F(11). Pavement courses and surfaces that are specifically excluded from Acceptance testing for Ride
Quality are as specified in Subsection 450.65F(11)(b). The Sublot size and minimum frequency of Acceptance testing for
Ride Quality will be as specified in Table 450.17.

The inertial profiler equipment used to perform Acceptance testing will be certified and correlated by the Department in
accordance with the requirements and procedures outlined in Subsection 450.65F(11). The Department Acceptance data
and Contractor QC data will be correlated and normalized using statistical procedures. The normalization of data will be
based on the measurement difference/bias from the Department Reference Profiling Device determined during the device
correlation conducted at MassDOT’s designated Profiler Correlation Center. The Department will provide software and
procedures to perform the data normalization. The normalized Acceptance Ride Quality data and QC Ride Quality data
will be used to determine the quality level (PWL) and corresponding pay for each Lot.

450.75 Split Sample Correlation.

Split Sample Correlation is an important part of the Department acceptance system for HMA Category A Lots and
Category B Lots. Split Sample Correlation shall be performed when Validated Contractor QC test data is to be included
in the acceptance determination. The purpose of Split Sample Correlation testing is to identify and eliminate any
discrepancies in testing procedures or equipment that could result in significant differences between the Contractor’s QC
testing results and the Engineer's Acceptance testing results. The Engineer may waive the requirement for Split Sample
Correlation if the following requirements are met:

e The Contractor and the Department have successfully completed correlation on another project within the same

calendar year in accordance with the Split Sample Correlation procedures below.

e The Contractor’s most recent Category A Lot(s) or Category B Lot(s) on the other project(s) during the same

calendar year have a Quality Level of 90 PWL or better (for each Quality Characteristic).

Either prior to or on the first day of production and placement of any HMA Category A or B Lot, the Contractor and
the Department will conduct Split Sample Correlation. The Engineer or the Contractor may also request that Split
Sample Correlation be performed at any time during HMA Lot production and placement. Department 1A personnel may
also test a split of the Correlation samples.
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Split Sample Correlation will be performed on split material samples for those Quality Characteristics identified in
Table 450.18. Correlation samples for HMA mixture testing shall be either laboratory prepared specimens or plant
produced HMA specimens. Samples for HMA Category A Lots may be obtained from the Control Strip Lot. The
Contractor’s QC personnel shall test one portion of the split sample using the equipment in their qualified QC laboratory.
The Engineer shall test the other portion using the Department’s equipment. Both parties shall not perform testing using
the same equipment.

Correlation testing for In-place HMA Mat Density and Thickness shall be performed by both parties using the same
sample. Correlation testing of the Contractor’s QC ride quality testing equipment and the Department’s Acceptance ride
quality testing equipment will be performed in accordance with Subsection 450.65F(11)(d).

Table 450.18 Split Sample Correlation Allowable Differences

Allowable Difference Between
Quality Characteristic Test Method(s) Contractor and Department
Split Samples (d2s)
PG Asphalt Binder Content AASHTO T 308 +/-0.35
Maximum Theoretical Specific Gravity (Gmm) A'?,\S/E;LSJAZ)OQ +/- 0.020
Bulk Specific Gravity (G) AA(‘,\SEJ]S dTA1)66 +/- 0.020
Volumetrics - Air Voids AASHTO T 269 +/-1.20
In-Place Mat Density (Cores) AASHTO T 269 +/-1.20
Thickness ASTM D3549 +/-0.125
Ride Quality (IRI) AASHTO R 56 Per Subsection 450.65F(11)(d)

If the Contractor’s Split Sample Correlation results differ from the Department’s results by more than the allowable
differences specified in Table 450.18, then the Contractor and the Department shall determine and resolve the reasons for
the differences prior to the start or continuation of HMA Lot production and placement.

450.76 Lot Acceptance Determination Based on Inspection Results.

The Department’s Acceptance Inspection results will be used in the final acceptance determination for all HMA Lots
(Lot Category A, B, and C). Prior to final acceptance of each HMA Lot produced and placed, the Department will
periodically evaluate all Acceptance inspection information for the prepared underlying surface and the Lot. The
materials and product workmanship for the completed work will be evaluated for conformance with the plans and the
requirements specified in Subsections 450.43 thru 450.52.

When the Acceptance information identifies deficiencies in either material quality or product workmanship for any
underlying surface location or HMA Sublot(s), the location or Sublot(s) will be isolated and further evaluated by the
Engineer through additional Acceptance inspection (or sampling and testing, if relevant or possible). Depending upon
the findings of the additional Acceptance inspection activity, the Engineer will determine the disposition of the
nonconforming work in accordance with Division I, Subsection 5.03, Conformity with Plans and Specifications.

After each HMA Lot (and corresponding prepared underlying surface) is complete, including any corrective action,
the Engineer will evaluate all Acceptance inspection information for the Work. The Department will accept the subject
Work if the Engineer’s evaluation of all inspection information for the completed Lot (and underlying surface) indicates
that the corresponding materials and product workmanship meet the specified requirements (provided the evaluation of
all Acceptance testing data for the subject work per Subsection 450.77 also finds the work to be acceptable).

450.77 Lot Acceptance Determination Based on Testing Data.
A. Evaluation of Lot Category A Testing Data.

Prior to final acceptance of each HMA Category A Lot produced and placed, the Engineer will periodically evaluate
all available Department Acceptance testing data for the Lot.
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The Contractor’s random QC testing data for each Lot will be included with the Department’s random Acceptance
testing data in the acceptance determination, provided that the QC data has been Validated in accordance with paragraph
(1) below. The Department’s Acceptance data and all Validated Contractor QC data will be evaluated using the Quality
Limits specified in Table 450.19 and as further outlined below.

(1) Validation of Contractor QC Test Results.

Validation is defined as the mathematical comparison of two independently obtained sets of data to determine
whether it can be assumed they came from the same Population. The Validation of each HMA Lot will be performed
through a statistical comparison of the Engineer’s random Acceptance testing data and the Contractor’s random QC
testing data for the Lot.

The statistical comparison of testing data will be made using the test result Variances (F-test) and the test result
Means (t-test) at a significance level of 0.01 and in accordance with the procedures contained in Appendix F of the
AASHTO Implementation Manual For Quality Assurance (February 1996). The Validation worksheet in the
Department’s QA Data Spreadsheets will be used to perform the Validation of each Lot.

If the Validation results indicate that the Contractor’s QC test results and the Department’s Acceptance test results
can be assumed to be from the same Population, then the Contractor’s QC test results will be included with the
Department’s Acceptance test results in the final acceptance determination for each Lot. If Validation results indicate
that the Contractor’s QC test results and the Department’s Acceptance test results cannot be assumed to be from the same
Population, then the Contractor’s QC test results will be excluded from the final acceptance determination for the Lot and
no incentive will be paid for any of the Quality Characteristics.

If the Validation results indicate that the Contractor’s QC test results and the Department’s Acceptance test results
cannot be assumed to be from the same Population, then the Department will endeavor to determine the reason for the
difference between the two data sets. If a reason for the difference cannot be determined, then only the Department’s
Acceptance test results will be used in the final acceptance determination for each Lot.

(2) Conformance with Engineering Limits.

The Engineer will evaluate all Department Acceptance testing data and Validated Contractor QC testing data for each
Category A Lot to determine conformance with the Engineering Limits in Table 450.19. Each Sublot test value for the
Acceptance Quality Characteristics identified in Table 450.19 shall be within the Engineering Limits.

If a Sublot test result is outside of the Engineering Limits, the QC Manager and Engineer will further assess the Sublot
quality to determine whether the material in the Sublot can remain in place as follows:

1. When it is possible to obtain additional samples, the Sublot will be isolated and divided into three equal Sublots. A
random sample shall be obtained from each Sublot.
a. If any of the additional samples are outside of the Engineering Limits the Sublot will be rejected and the
Contractor will be required to submit a corrective action plan for review by the Engineer.
b. Ifall three (3) samples are within Engineering Limits then the average of the original value along with the three
additional values will be determined.

i. If the average of the four (4) results is found to be within the Engineering Limits, the Sublot will be
considered acceptable and the average of all four values will replace the original value in the Quality Level
Analysis for the Sublot.

ii. If the average of the four (4) results is found to not be within the Engineering Limits, the Sublot will be
considered rejected and the Contractor will be required to submit a corrective action plan for review by the
Engineer.

2. If it is not possible to obtain additional samples, the Engineer will determine the disposition of the Sublot in
accordance with Division |, Subsection 5.03, Conformity with Plans and Specifications. If the Engineer’s
assessment determines that the material quality is sufficient to permit the Sublot to remain in place without
corrective action, the Engineer shall request a credit for that Sublot. In addition, the original out of Engineering
Limits test result will be included in the Quality Level Analysis for the Lot in accordance with Subsection
450.77A(3) below.
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If the Engineer’s assessment determines that the material quality is not sufficient to permit the Sublot to remain in
place the Sublot shall be removed and replaced. When a nonconforming Sublot is corrected or replaced, the Engineer
will perform Acceptance testing of the Sublot and evaluate the test results for conformance with the Engineering Limits.
The Acceptance test data for the corrected Sublot will replace the original Acceptance test result and will be included in
the Quality Level Analysis for the Lot in accordance with paragraph (3) below. Once the above requirements have been
met, the Department will accept all completed Sublots, provided that the overall Lot quality is above the Acceptance
Limit as further outlined below.

(3) Analysis of Lot Quality Level.

For each HMA Category A Lot, the Engineer will determine the Lot Quality Level, for the applicable Quality
Characteristics in Table 450.19, using the Quality Level Analysis (QLA) procedures outlined in Subsection 450.78. The
QLA procedure will evaluate all Department Acceptance testing data and Validated Contractor QC testing data using the
applicable Specification Limits in Tables 450.19a, 450.19b, or 450.19c. The Department’s QA Data Spreadsheets will be
used to perform the QLA for each Lot.

All random test results that are within the Engineering Limits will be included in the Quality Level Analysis.
Individual Sublot test results that are beyond the Engineering Limits, but for which the corresponding Sublot is permitted
to remain in place per paragraph (2) above, will also be included in the Quality Level Analysis.

The QLA procedure will determine the Percent Within Limits (PWL) for each Lot. The Acceptance Limit
(Rejectable Quality Level) for each completed Lot is 60 PWL. Each Lot must achieve a final Quality Level of at least 60
PWL in order to be accepted by the Department. The payment for the Lot will be as follows:

1. If the final computed Lot Quality Level for each of the applicable Quality Characteristics in Tables 450.19a,
450.19b, or 450.19c is at 90 PWL, the Contractor will receive full payment at the unit bid price for the Lot.

2. If the Lot Quality Level for an individual Quality Characteristic is greater than 90 PWL, the Contractor will
receive an incentive pay adjustment for the Lot in accordance with Subsection 450.92.

3. If the Lot Quality Level for an individual Quality Characteristic is less than 90 PWL but greater than or equal to
60 PWL, the Contractor will receive a disincentive pay adjustment for the Lot.

4. If the Lot Quality Level for any Quality Characteristic in Tables 450.19a, 450.19b, or 450.19c is below 80
PWL, the Contractor will receive no incentive pay adjustments for any Quality Characteristics with a PWL over
90. The Contractor, however, will receive any disincentive pay adjustments for the Lot.

5. If the final computed Lot Quality Level for an individual Quality Characteristic is below 60 PWL, the Lot will
not be accepted. Payment for the Lot will be withheld and the Contractor shall submit a corrective action plan
within fourteen (14) days following determination of the Lot PWL. The Engineer will review the corrective
action plan and render a decision within fourteen (14) days of receipt of the corrective action plan. If the
Engineer determines that the Lot or some of the Sublots cannot remain in place, the Contractor shall remove and
replace the affected Lot or Sublots. If the Engineer allows the Lot to remain in place, payment will be limited to
a maximum of 75% of the bid price for the item.

(4) Final Lot Acceptance Determination.

After each HMA Category A Lot is complete, including any corrective action, the Engineer will perform a final
evaluation of all Department Acceptance data and Validated Contractor QC data for the Lot. The Department will accept
the subject Lot if the Engineer’s evaluation of all testing data for the Lot is in conformance with the applicable Quality
Limits as outlined in Subsections 450.77A(2) and 450.77A(3) above.
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Table 450.19a - Quality Limits for Acceptance of HMA Lots

Quality Target Specification Limits Engineering Limits Acceptance
Characteristic g LSL USL LEL UEL Limit
. Per Binder Per Per
PG Aéﬁzg'izg'”der Grade N/A N/A AASHTO M | AASHTO M N/A
specified 320 320
PG Asphalt Binder Target Target Target Target
Content Per IMF -03% +03% -0.4% +0.4% 60 PWL
Volumetrics: 4% 2.7% 5.3 % 2% 6% 60 PWL
Air Voids
'r:\;lzltag‘*ei'i\t"f 059 0f G, | 925%0f | 975%0f | O15%of | 98.5%of 60 PWL
(Cores) Grmm G‘mm G‘mm Gmm
In-Place HMA
Mat Density 95 % of Gy N/A N/A 90 % of Gy N/A N/A
(Bridge Courses)
Thickness: -20 % of +20 % of -30 % of +30 % of
(All Courses Per Plans Target Target Target Target 60 PWL
1 inch or greater) Thickness Thickness Thickness Thickness
Ride Quality:
Posted Speed 50 in/mile N/A 70 in/mile N/A 80 in/mile 60 PWL
Limit > 55 mph®®)
Ride Quality:
Posted Speed
Limit 70 in/mile N/A 100 in/mile N/A 110 in/mile 60 PWL
> 40 mph, but
< 55 mph®
Ride Quality:
Posted Speed Not subject to Ride Quality testing
Limit < 40 mph

(1) Note that projects with posted speed limits that fall into more than one of the Posted Speed Limit ranges above will be
divided into multiple Lots and evaluated separately.
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Table 450.19b - Quality Limits for Acceptance of ARGG Lots

Quality S Specification Limits Engineering Limits Acceptance
Characteristic LSL USL LEL UEL Limit
. Per Binder
PG Asphalt Binder Per ASTM Per ASTM
Grading Crade NIA NIA D6114 D6114 NIA
specified
PG Asphalt Binder Target Target Target Target
Content Per IMF -0.4% +0.4% -0.6% +0.6% 60 PWL
. For
Volumetrics: Target Target Target Target .
Air Voids Per JMF -13% +13% -20% +2.0% '”fo(;'r:'li‘/“o”
In-Place HMA
0, 0 0 0,
Mat Density 95 % of G,y 92.5 % of 97.5 % of 91.5 % of 98.5 % of 60 PWL
(COI’ES) Gmm Gmm Gmm Gmm
In-Place HMA
Mat Density 95 % of Gy N/A N/A 90 % of Gy N/A N/A
(Bridge Courses)
Thickness: -20 % of +20 % of -30 % of +30 % of
(All Courses Per Plans Target Target Target Target 60 PWL
1 inch or greater) Thickness Thickness Thickness Thickness
Ride Quality:
Posted Speed 50 in/mile N/A 70 in/mile N/A 80 in/mile 60 PWL
Limit > 55 mph®”
Ride Quality:
Posted Speed
Limit 70 in/mile N/A 100 in/mile N/A 110 in/mile 60 PWL
> 40 mph, but
< 55 mph®
Ride Quality:
Posted Speed Not subject to Ride Quality testing
Limit < 40 mph

(1) Note that projects with posted speed limits that fall into more than one of the Posted Speed Limit ranges above will be
divided into multiple Lots and evaluated separately.
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Table 450.19c¢ - Quality Limits for Acceptance of OGFC Lots

Quality - Specification Limits Engineering Limits Acceptance
Characteristic LSL USL LEL UEL Limit
. Per Binder
PG Asphalt Binder Per ASTM Per ASTM
Grading Grade NIA NIA D6114 D6114 NIA
specified
PG Asphalt Binder Target Target Target Target
Content (OGFC-p) | PerIMF -0.3 % +0.3 % -0.4% +0.4 % 60 PWL
PG Asphalt Binder
Target Target Target Target
Content Per JIMF e 0 neo 0 60 PWL
(OGFC-AR) 0.4 % +0.4% 0.6 % +0.6%
. For
Volumetrics: Target Target Target Target .
Air Voids Per JMF -2% +2% -3% +3% Information
Only
Ride Quality:
Posted Speed 50 in/mile N/A 70 in/mile N/A 80 in/mile 60 PWL
Limit > 55 mph®
Ride Quality:
Posted Speed
Limit 70 in/mile N/A 100 in/mile N/A 110 in/mile 60 PWL
> 40 mph, but
< 55 mph®
Ride Quality:
Posted Speed Not subject to Ride Quality testing
Limit < 40 mph
D) Note that projects with posted speed limits that fall into more than one of the Posted Speed Limit ranges above will

be divided into multiple Lots and evaluated separately.

B. Evaluation of Lot Category B Testing Data.

Prior to final acceptance of each HMA Category B Lot produced and placed, the Engineer will periodically evaluate
all available Department Acceptance testing data for the Lot.

The Contractor’s random QC testing data for each Lot will be included with the Department’s random Acceptance
testing data in the acceptance determination, provided that the QC data has been Validated. The Department’s
Acceptance data and all Validated Contractor QC data will be evaluated for conformance with Engineering Limits and
for Lot Quality Level in accordance with the requirements of Subsection 450.77A above using the applicable Quality
Limits specified in Tables 450.19, 450.19b, or 450.19c.

After each HMA Category B Lot is complete, including any corrective action, the Engineer will perform a final
evaluation of all Department Acceptance data and Validated Contractor QC data for the Lot. The Department will accept
the subject Lot if the Engineer’s evaluation of all testing data for the Lot is in conformance with the applicable Quality
Limits.

C. Evaluation of Lot Category C Testing Data.

For each HMA Category C Lot produced and placed, the Engineer will evaluate all Department Acceptance testing
data for the Lot entered into the Department’s QA Data Spreadsheets after all HMA Sublots are complete in-place. The
Contractor’s random QC testing data for each Lot will not be included with the Department’s random Acceptance testing
data in the Acceptance determination. Work under HMA Lot Category C will not be subject to an evaluation of Lot Quality
Level using QLA procedures.

The individual Sublot test results for each HMA Category C Lot will be evaluated against the applicable
Specification Limits contained in Tables 450.19, 450.19b, or 450.19c. (Note: The Engineering Limits are not applied
since the inherent variability for Minor Lot quantities is expected to be within the Specification Limits). For Sublots
which are outside of the Specification Limits a credit shall be calculated using the following formula:
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SECTION 450 (continued)
When below LSL: Disincentive Value = (LSL - x;) X 0.05 x Q x P
When above USL.: Disincentive Value = (x; - USL) x 0.05x Q x P

where: LSL = Lower Specification Limit for the particular Quality Characteristic
USL = Upper Specification Limit for the particular Quality Characteristic

X; = Individual Sublot test result
Q= Sublot quantity
P= Item bid price per ton

If a Sublot test result is outside of the Engineering Limits, the Engineer will further assess the Sublot quality in
accordance with the requirements of Subsection 450.77A(2). The Engineer will determine the disposition of the Sublot
in accordance with Division I, Subsection 5.03, Conformity with Plans and Specifications.

After each HMA Category C Lot is complete, including any corrective action, the Engineer will perform a final
evaluation of all Department Acceptance data. The Department will accept the subject Lot if the Engineer’s evaluation of
the testing data for each Sublot is in conformance with the Engineering Limits.

450.78 Quality Level Analysis Procedures.

For each Quality Characteristic subject to analysis of Lot Quality Level, the Quality Level Analysis (QLA) - Standard
Deviation Method will be used to determine the percentage of the Lot that is within the Specification Limits. The number of
significant figures retained in each step of the QLA calculations and the rounding of all reported values will be as established
in the Department’s QA Data Spreadsheets. The estimated percentage of work that is within the Specification Limits for a
given Lot will be determined as follows:

A. Step 1 - Determine Lot Mean.

The Mean (X) will be determined for each Lot using all random Department Acceptance sample test values and all
random Contractor QC sample test values (provided they have been Validated). The Mean is calculated using the following
equation:

X
X=—
n
Where: Y= summation of
X= individual test value of each material sample
n= total number of material samples tested

B. Step 2 — Determine Lot Standard Deviation.

The Standard Deviation (s) will be determined for each Lot using all random Department Acceptance sample test values
and all random Contractor QC sample test values (provided they have been Validated). The Standard Deviation is calculated
using the following equation:

n2(x?)-(Zx )
n(n-1)

Where: ¥(x’) = summation of the squares of individual test values
(=x)? = summation of the individual test values squared
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C. Step 3 — Determine Upper Quality Index for Lot.

The Upper Quality Index (Qu) will be determined for each Lot using the Lot Mean and Lot Standard Deviation
calculated in Step 1 and Step 2 above. The Upper Quality Index is calculated using the following equation:

USL - X
Qu =_--
S
Where: USL = Upper Specification Limit from Table 450.19
X= Lot Mean
s= Lot Standard Deviation

D. Step 4 — Determine Lower Quality Index for Lot.
The Lower Quality Index (Q.) will be determined for each Lot using the Lot Mean and Lot Standard Deviation
calculated in Step 1 and Step 2 above. The Upper Quality Index is calculated using the following equation:

X -LSL
QL = -
S
Where: LSL = Lower Specification Limit from Table 450.19
X= Lot Mean
s= Lot Standard Deviation

E. Step 5 - Determine Percentage of Lot Below Upper Specification Limit.

The estimated percentage of the Lot falling below the Upper Specification Limit (Py) will be determined using Table
450.20. The Py value is determined from the table by entering the column for the number of material samples (n)
representing the Lot and locating the row that corresponds to the Q, value determined in Step 3 above. If no USL is
specified in Table 450.20, the Py value is equal to 100.

F. Step 6 — Determine Percentage of Lot Above Lower Specification Limit.

The estimated percentage of the Lot falling above the Lower Specification Limit (P,) will be determined using Table
450.20. The P_ value is determined from the table by entering the column for the number of material samples (n)
representing the Lot and locating the row that corresponds to the Q, value determined in Step 4 above. If no LSL is specified
in Table 450.20, the P, value is equal to 100.

G. Step 7 — Determine Estimated Percent Within Limits for Lot.

The Lot Quality Level will be determined by estimating the Percent Within Limits (PWL). The PWL is determined
using the Py value from Step 5 and the P, value from Step 6 above. The Percent Within Limits is calculated using the
following equation:

PWL = (Py + Py) - 100
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Table 450.20 - Values for Estimating Percent of Lot Within Specification Limits

Upper Quality Index (Qy) or Lower Quality Index (Q,)

Pu n= n= n= n= n= n= n= n=
Or 10 12 15 19 26 38 70 201
PL to to to to to to to to

(@)® | n=3 n=4 n=5 n=6 n=7 n=8 n=9 n= n= n= n= n= n= n= n=

11 14 18 25 37 69 200 )
100 1.16 1.50 1.79 2.03 2.23 2.39 2.53 2.65 2.83 3.03 3.20 3.38 3.54 3.70 3.83
99 1.47 1.67 1.80 1.89 1.95 2.00 2.04 2.09 2.14 2.18 2.22 2.26 2.29 2.31
98 1.15 1.44 1.60 1.70 1.76 181 1.84 1.86 1.91 1.93 1.96 1.99 2.01 2.03 2.05
97 141 154 1.62 1.67 1.70 1.72 1.74 1.77 1.79 1.81 1.83 1.85 1.86 1.87
96 1.14 1.38 1.49 1.55 1.59 1.61 1.63 1.65 1.67 1.68 1.70 1.71 1.73 1.74 1.75
95 1.35 1.44 1.49 1.52 1.54 1.55 1.56 1.58 1.59 1.61 1.62 1.63 1.63 1.64
94 1.13 1.32 1.39 1.43 1.46 1.47 1.48 1.49 1.50 151 1.52 1.53 1.54 1.55 1.55
93 1.29 1.35 1.38 1.40 141 1.42 1.43 1.44 1.44 1.45 1.46 1.46 1.47 1.47
92 1.12 1.26 131 1.33 1.35 1.36 1.36 1.37 1.37 1.38 1.39 1.39 1.40 1.40 1.40
91 1.11 1.23 1.27 1.29 1.30 1.30 1.31 1.31 1.32 1.32 1.33 1.33 1.33 1.34 1.34
90 1.10 1.20 1.23 1.24 1.25 1.25 1.26 1.26 1.26 1.27 1.27 1.27 1.28 1.28 1.28
89 1.09 117 1.19 1.20 1.20 121 121 1.21 121 1.22 1.22 1.22 1.22 1.22 1.23
88 1.07 1.14 1.15 1.16 1.16 1.16 1.17 1.17 1.17 1.17 1.17 1.17 1.17 1.17 1.17
87 1.06 111 1.12 112 1.12 1.12 1.12 1.12 1.12 1.12 1.12 1.12 1.12 1.13 1.13
86 1.04 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08
85 1.03 1.05 1.05 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04
84 1.01 1.02 1.01 1.01 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99 0.99 0.99
83 1.00 0.99 0.98 0.97 0.97 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.95 0.95 0.95
82 0.97 0.96 0.95 0.94 0.93 0.93 0.93 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
81 0.96 0.93 0.91 0.90 0.90 0.89 0.89 0.89 0.89 0.88 0.88 0.88 0.88 0.88 0.88
80 0.93 0.90 0.88 0.87 0.86 0.86 0.86 0.85 0.85 0.85 0.85 0.84 0.84 0.84 0.84
79 0.91 0.87 0.85 0.84 0.83 0.82 0.82 0.82 0.82 0.81 0.81 0.81 0.81 0.81 0.81
78 0.89 0.84 0.82 0.80 0.80 0.79 0.79 0.79 0.78 0.78 0.78 0.78 0.77 0.77 0.77
77 0.87 0.81 0.78 0.77 0.76 0.76 0.76 0.75 0.75 0.75 0.75 0.74 0.74 0.74 0.74
76 0.84 0.78 0.75 0.74 0.73 0.73 0.72 0.72 0.72 0.71 0.71 0.71 0.71 0.71 0.71
75 0.82 0.75 0.72 0.71 0.70 0.70 0.69 0.69 0.69 0.68 0.68 0.68 0.68 0.68 0.67
74 0.79 0.72 0.69 0.68 0.67 0.66 0.66 0.66 0.66 0.65 0.65 0.65 0.65 0.64 0.64
73 0.76 0.69 0.66 0.65 0.64 0.63 0.63 0.63 0.62 0.62 0.62 0.62 0.62 0.61 0.61
72 0.74 0.66 0.63 0.62 0.61 0.60 0.60 0.60 0.59 0.59 0.59 0.59 0.59 0.58 0.58
71 0.71 0.63 0.60 0.59 0.58 0.57 0.57 0.57 0.57 0.56 0.56 0.56 0.56 0.55 0.55
70 0.68 0.60 0.57 0.56 0.55 0.55 0.54 0.54 0.54 0.53 0.53 0.53 0.53 0.53 0.52
69 0.65 0.57 0.54 0.53 0.52 0.52 0.51 0.51 0.51 0.50 0.50 0.50 0.50 0.50 0.50
68 0.62 0.54 0.51 0.50 0.49 0.49 0.48 0.48 0.48 0.48 0.47 0.47 0.47 0.47 0.47
67 0.59 0.51 0.47 0.47 0.46 0.46 0.46 0.45 0.45 0.45 0.45 0.44 0.44 0.44 0.44
66 0.56 0.48 0.45 0.44 0.44 0.43 0.43 0.43 0.42 0.42 0.42 0.42 0.41 0.41 0.41
65 0.52 0.45 0.43 0.41 0.41 0.40 0.40 0.40 0.40 0.39 0.39 0.39 0.39 0.39 0.39
64 0.49 0.42 0.40 0.39 0.38 0.38 0.37 0.37 0.37 0.37 0.36 0.36 0.36 0.36 0.36
63 0.46 0.39 0.37 0.36 0.35 0.35 0.35 0.34 0.34 0.34 0.34 0.34 0.33 0.33 0.33
62 0.43 0.36 0.34 0.33 0.32 0.32 0.32 0.32 0.31 0.31 0.31 0.31 0.31 0.31 0.31
61 0.39 0.33 0.31 0.30 0.30 0.29 0.29 0.29 0.29 0.29 0.28 0.28 0.28 0.28 0.28
60 0.36 0.30 0.28 0.27 0.27 0.27 0.26 0.26 0.26 0.26 0.26 0.26 0.26 0.25 0.25
59 0.32 0.27 0.25 0.25 0.24 0.24 0.24 0.24 0.23 0.23 0.23 0.23 0.23 0.23 0.23
58 0.29 0.24 0.23 0.22 0.21 0.21 0.21 0.21 0.21 0.21 0.20 0.20 0.20 0.20 0.20
57 0.25 0.21 0.20 0.19 0.19 0.19 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18
56 0.22 0.18 0.17 0.16 0.16 0.16 0.16 0.16 0.16 0.15 0.15 0.15 0.15 0.15 0.15
55 0.18 0.15 0.14 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13
54 0.14 0.12 0.11 0.11 0.11 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
53 0.11 0.09 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.08
52 0.07 0.06 0.06 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
51 0.04 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.02
50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Note: If the calculated value of Qy or Q, does not correspond exactly to a value in the table, use the next lower value.

If Qu or Q_ are negative values, Py or P_is equal to 100 minus the table value for P or P..
(1) Py or P, = Percent Within limits for positive values of Q or Q_
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DISPUTE RESOLUTION
450.80 Disputable items

The Contractor or the Department may dispute any of the test values that are utilized in the acceptance determination
for a given Lot. The specific Quality Characteristics which may be disputed are as listed in Table 450.21 below. All
disputes shall be initiated within the 30 day split sample retention time limit as specified in Subsection 450.82 below.

450.81 Basis for Dispute

Differences from one individual Contractor QC test value to another (or from one individual Department Acceptance
test value to another) within a Lot are expected due to inherent variability. Differences are also expected between the QC test
values and the Acceptance values for a given Lot as a result of inherent variability. An individual QC test value cannot be
directly compared to an individual Acceptance test value since the samples are randomly obtained independent of one
another. However, if one or more of either the Contractor’s random QC test values or Department’s random Acceptance test
values for a Lot significantly differs from the rest of the test values for the same Lot, either party may dispute the validity of
an individual test value.

450.82 Dispute Resolution Samples

Samples used for Dispute Resolution testing shall be the split samples required to be retained for thirty (30) days by
the Contractor and the Department in accordance with Subsection 450.65D and Subsection 450.74E. Original cores are
to be retained and shall be protected from damage. If In-place density or thickness is disputed, then the original core,
unless damaged, will be used in the Dispute Resolution process. If the original disputed core is damaged, then a new
core shall be obtained from within a 2-foot radius of the location of the original core by the party whose data is being
disputed in the presence of the other party. If ride quality smoothness test data is disputed, then the disputed Sublot(s)
shall be re-sampled/retested by the party whose data is being disputed in the presence of the other party.

450.83 Dispute Resolution Process

The Contractor may dispute the Department’s Acceptance results and the Department may dispute the Contractor’s
Quality Control results by requesting that the dispute resolution split sample be tested. Such a request, either from the
Contractor or the Department, must be made in writing within five (5) days after the original sample was tested. The
following shall be provided in the written request:

e  Sample reference number, including Lot and Sublot
e The specific Quality Characteristic and test result(s) being disputed
e The complete NETTCP test report form containing the disputed results

MassDOT’s Research and Materials Section (RMS) shall act as the Arbitrator in all disputes related to the specific
Quality Characteristics listed in Table 450.21. Once RMS receives the written request, they shall review the dispute and
determine the Final Disposition. RMS will perform Dispute Resolution testing or evaluation to resolve the dispute.
RMS’s decision will be final. RMS will determine which of the following steps will be completed as part of the Dispute
Resolution Process.

A. Step 1 - Split Sample Correlation.

Immediately prior to conducting testing for Dispute Resolution, the Contractor’s QC testing personnel, the
Department’s Acceptance testing personnel (from the District), and a Department Independent Assurance (1A) technician
will conduct Split Sample Correlation testing as detailed in Subsection 450.75. Split Sample Correlation testing will be
conducted on a separate material sample obtained independent from the original sample and the Dispute Resolution
sample.

The purpose of the Split Sample Correlation testing is to determine if testing procedures or equipment utilized by the
Contractor or the Department might be the cause of the disputed result(s).
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B. Step 2 - Dispute Resolution Sample Testing.

RMS will test the Dispute Resolution split sample obtained per Subsection 450.82. Testing of the Dispute
Resolution split sample shall be performed in the presence of both the Contractor and the Department.

C. Step 3 - Additional Dispute Resolution Testing.

If either the Contractor or the Department believes that the results of the Dispute Resolution split sample testing in
Step 2 above do not conclusively resolve the dispute, additional sampling and testing within the disputed Sublot may be
requested. In such case, RMS will obtain and test three (3) random samples from the disputed Sublot. The Mean of the
three test results will be used as the Dispute Resolution test value.

450.84 Final Disposition.

If the difference between the original test value and the Dispute Resolution test value (as determined under either
Step 2 or Step 3 above) is within the maximum test difference values listed in Table 450.21, then the original test value
will be used in the Acceptance determination for the Lot. If the difference between the original test value and the Dispute
Resolution test value exceeds the maximum difference values in Table 450.21, then the Dispute Resolution test value will
be used in the Acceptance determination. In such case, the record of the original test value will be retained (with notation
of the outcome of Dispute Resolution); however, it will not be used in calculating the Lot quality level.

Table 450.21 - Dispute Resolution Maximum Test Difference Values

Quality Characteristic Test Method(s) Maximum Test Difference (d2s)
PG Asphalt Binder Content AASHTO T 308 +/- 0.35
Maximum Theoretical Specific Gravity | AASHTO T 209 (Method A)
+/-0.020
(Grom)
Bulk Specific Gravity (Gpy) AASHTO T 166 (Method A) +/- 0.020
Volumetrics - Air Voids AASHTO T 269 +/-1.20
In-Place Mat Density (Cores) AASHTO T 269 +/-1.20
Thickness ASTM D3549 +/- 0.125
Ride Quality (IRI) AASHTO R 56 Per Subsection 450.65F(11)(d)

COMPENSATION
450.90 Method of Measurement.

A. Patching.
HMA for Patching will be measured for payment by the ton and shall be the actual quantity complete, in place and
accepted by the Engineer.

B. Tack Coat.
Asphalt Emulsion for Tack Coat, as required by the plans or these specifications, will be measured by the gallon.

C. Joint Sealer.
HMA Joint Sealant used for sealing all longitudinal joints and transverse joints in HMA pavement courses will be
measured by the foot.
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D. Hot Mix Asphalt.

Hot Mix Asphalt pavement course mixtures will be measured by the ton and shall be the actual pavement course
quantity complete, in place and accepted by the Engineer. The quantity shall be determined only by weight slips that have
been properly countersigned by the Engineer at the time of delivery.

450.91 Basis of Payment.

A. Patching.

HMA for Patching will be paid for at the contract unit price per ton of the HMA mixture type specified under Pay
Item 451. Payment shall include all sawcutting, removal of existing distressed or unsound pavement, applying hot
poured rubberized asphalt sealant to vertical faces, applying the tack coat to all required surfaces at the specified rate in
accordance with Subsection 450.43G, and transportation, delivery, placement, and compaction of HMA for Patching in
accordance with Subsection 450.43C.

B. Tack Coat.

Asphalt Emulsion for Tack Coat will be paid for at the contract unit price per gallon of applied tack coat under Pay
Item 452. Payment shall include sweeping existing surfaces and applying the tack coat to all required surfaces at the
specified rate in accordance with Subsection 450.43G.

C. Joint Sealer.
HMA Joint Sealant will be paid for at the contract unit price per foot of joint sealed under Pay Item 453.
Payment shall include application of the joint sealer to all longitudinal joints and transverse joints in HMA pavement
courses as required and in accordance with Subsection 450.49.

D. Hot Mix Asphalt.

Each HMA pavement course will be paid for at the contract unit price per ton of in-place mixture under the HMA
Pay Items specified (Pay Items 450.10 through 450.70). Payment shall include sweeping the underlying surface,
transportation, delivery, placement (including providing an MTV when required), and compaction of each HMA
pavement course in accordance with Subsection 450.43 through Subsection 450.52. Mobile lighting for nighttime
milling and paving, in accordance with Subsection 450.47C, is considered incidental to the cost of each HMA pavement
course placed.

All sawcutting required for transverse joints or longitudinal joints in accordance with Subsection 450.49 shall also be
included in the contract unit price for each HMA pavement course. All required sawcutting in the existing pavement in
accordance with this specification will be included in the contract unit price for each HMA pavement course, except
sawcutting pavement for box widening, which will be paid under Item 482.5.

E. Contractor Quality Control.

The Contractor's Quality Control system will be considered incidental to the work and shall be included in the
Contract unit price for each HMA pavement course. No separate payment will be made for any assistance provided by
the Contractor to the Engineer in obtaining Department Acceptance samples. Failure of the Contractor to perform
adequate Quality Control in accordance with the specifications and the Contractor’s approved QC Plan will be justification
for withholding payment.
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450.92 Pay Adjustment (PA).

Payment for each HMA Category A Lot and Category B Lot will be determined based on the final Lot Quality Level
(PWL) computed in accordance with the QLA procedures contained in Subsection 450.78. Pay adjustments will be
determined for each of the Acceptance Quality Characteristics identified in Table 450.22. The relative pay adjustment
weight assigned to each of the HMA Quality Characteristics is indicated in Table 450.22.

Table 450.22 - Pay Adjustment Weight Assigned to HMA Quality Characteristics
HMA Quality Characteristics Pay Adjustment Weight
PG Asphalt Binder Content 10 percent
Volumetrics - Air Voids 15 percent
In-Place HMA Mat Density 35 percent
Thickness 10 percent
Ride Quality (IRI) 30 percent

A. Lot Pay Factor.
A Pay Factor (PF) will be determined for each HMA Lot using the Quality Level (PWL) computed for the Lot and the

equation below:

55 + 0.5(QualityLevel)
100

PayFactor(PF) =
The Lot Pay Factor will be used to determine the pay adjustment for each Quality Characteristic as further outlined
below.
B. Pay Adjustment for PG Asphalt Binder Content.

Pay adjustment for PG Asphalt Binder Content shall be applied to Pay Item 999.490 at the completion of the HMA Lot.
The total Lot pay adjustment for PG Asphalt Binder Content will be determined as follows:

PApcag = JPFi - 1) (Qi) (Pi) (PAWpcag)

Where: PApgag =  Pay adjustment in dollars for PG Asphalt Binder Content.

PF; = Pay factor based on Quality Level (PWL) of PG Asphalt Binder Content for individual Lot (i).

Qi= Quantity represented by individual Lot (i) in tons.

Pi= Contract unit price per ton for individual Lot (i).

PAW;gag = Weight given to PG Asphalt Binder Content pay adjustment, from Table 450.22, expressed as a
decimal.

C. Pay Adjustment for Volumetrics (Air Voids).
Pay adjustment for Volumetrics (Air Voids) shall be applied to Pay Item 999.491 at the completion of the HMA Lot.
The total Lot pay adjustment for Volumetrics (Air Voids) will be determined as follows:

PAnir voigs = 2{PFi - 1) (Qi) (Pi) (PAW air voics)

Where: PAairvoiss = Pay adjustment in dollars for Volumetrics (Air Voids).

PF; = Pay factor based on Quality Level (PWL) of VVolumetrics (Air Voids) for individual Lot (i).

Qi = Quantity represented by individual Lot (i) in tons.

P; = Contract unit price per ton for individual Lot (i).

PAW 4ir voigs = Weight given to Volumetrics (Air Voids) pay adjustment, from Table 450.22, expressed as a
decimal.
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D. Pay Adjustment for In-Place HMA Mat Density.

Pay adjustment for In-Place HMA Mat Density shall be applied to Pay Item 999.492 at the completion of the HMA Lot.
The total Lot pay adjustment for In-Place HMA Mat Density will be determined as follows:

I:’Aln-PIace Density — Z(PFi - 1) (QI) (Pi) (PAWIn—PIace Density)

Where:  PA\piace Density = Pay adjustment in dollars for In-Place HMA Mat Density.
PF; = Pay factor based on Quality Level (PWL) of In-Place HMA Mat Density for individual Lot (i).
Qi= Quantity represented by individual Lot (i) in tons.
Pi= Contract unit price per ton for individual Lot (i).
PAW n.piace pensity = Weight given to In-Place HMA Mat Density pay adjustment, from Table 450.22, expressed
as a decimal.

E. Pay Adjustment for Thickness.
Pay adjustment for Thickness shall be applied to Pay Item 999.493 at the completion of the HMA Lot. The total Lot
pay adjustment for Thickness will be determined as follows:

PAthickness =2 (PFi - 1) (Q)(Pi) (PAW-hickness)

Where: PAmickness = Pay adjustment in dollars for Thickness.

PF; = Pay factor based on Quality Level (PWL) of Thickness for individual Lot (i).
Qi= Quantity represented by individual Lot (i) in tons.
Pi= Contract unit price per ton for individual Lot (i).

PAW-ickness = Weight given to Thickness pay adjustment, from Table 450.22, expressed as a decimal.

F. Pay Adjustment for Ride Quality.

Pay adjustment for Ride Quality shall be applied to Pay Item 999.494 at the completion of all HMA Lots. Although
Ride Quality Acceptance testing will be performed only on the final pavement course, the pay adjustment will be applied to
the total quantity of all HMA pavement courses placed. Since each wheel path of the final pavement course represents a Lot
for Ride Quality, the quantity for each Lot shall be computed by dividing the total quantity of all pavement courses placed by
the number of wheel paths for all lanes tested in the final pavement course. The total Lot pay adjustment for Ride Quality
will be determined as follows:

PARide quality = 2 (PFi - 1) (X' (Qpe) (Ppc))/Nup (PARige Quality))

Where: PARgig quaity = Pay adjustment in dollars for Ride Quality.

PF; = Pay factor based on Quality Level (PWL) of Ride Quality for individual Lot (i).

Qpc = Quantity represented by individual pavement course (pc) in tons.

Poc = Contract unit price per ton for individual pavement course (pc).

Nup = Total number of wheel paths for all lanes tested.

PAWRide quality = Weight given to Ride Quality pay adjustment, from Table 450.22, expressed as a
decimal.
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450.93 Payment Items.

450.10
450.11
450.21
450.211
450.22
450.221
450.23
450.231
450.24
450.241
450.31
450.311
450.32
450.321
450.41
450.42
450.51
450.52
450.53
450.60
450.601
450.61
450.611
450.70
450.701
450.71
450.711
450.80
451.
452,
453.
999.490
999.491
999.492
999.494

! Not a bid item

Open Graded Friction Course - 9.5 - Polymer (OGFC - P)

Open Graded Friction Course - 9.5 - Asphalt Rubber (OGFC - AR)
SUPERPAVE Surface Course - 4.75 (SSC - 4.75)

SUPERPAVE Surface Course - 9.5 - Polymer (SSC - 9.5 - P)
SUPERPAVE Surface Course - 9.5 (SSC - 9.5)

SUPERPAVE Surface Course - 9.5 - Polymer (SSC - 9.5 - P)
SUPERPAVE Surface Course - 12.5 (SSC - 12.5)

SUPERPAVE Surface Course - 12.5 - Polymer (SSC - 12.5 - P)
SUPERPAVE Surface Course - 19.0 (SSC - 19.0)

SUPERPAVE Surface Course - 19.0 - Polymer (SSC - 19.0 - P)
SUPERPAVE Intermediate Course - 12.5 (SIC - 12.5)

SUPERPAVE Intermediate Course - 12.5 - Polymer (SIC - 12.5 - P)
SUPERPAVE Intermediate Course — 19.0 (SIC — 19.0)

SUPERPAVE Intermediate Course — 19.0 - Polymer (SIC — 19.0 - P)
SUPERPAVE Base Course - 25.0 (SBC - 25.0)

SUPERPAVE Base Course — 37.5 (SBC - 37.5)

SUPERPAVE Leveling Course - 4.75 (SLC - 4.75)

SUPERPAVE Leveling Course — 9.5 (SLC —9.5)

SUPERPAVE Leveling Course — 12.5 (SLC - 12.5)

SUPERPAVE Bridge Surface Course - 9.5 (SSC-B - 9.5)
SUPERPAVE Bridge Surface Course — 9.5 - Polymer (SSC-B —9.5 - P)
SUPERPAVE Bridge Surface Course - 12.5 (SSC-B - 12.5)
SUPERPAVE Bridge Surface Course - 12.5 - Polymer (SSC-B - 12.5 - P)
SUPERPAVE Bridge Protective Course - 9.5 (SPC-B - 9.5)
SUPERPAVE Bridge Protective Course - 9.5 - Polymer (SPC-B - 9.5 - P)
SUPERPAVE Bridge Protective Course — 12.5 (SPC-B — 12.5)

SUPERPAVE Bridge Protective Course — 12.5 - Polymer (SPC-B — 12.5 - P)

Asphalt Rubber Gap Graded - 12.5 (ARGG - 12.5)
HMA for Patching

Asphalt Emulsion for Tack Coat

HMA Joint Sealant

HMA Pay Adjustment — PG Asphalt Binder Content®
HMA Pay Adjustment — Volumetrics (Air Voids)*
HMA Pay Adjustment — Thickness

HMA Pay Adjustment —Ride Quality"

Ton
Ton
Ton
Ton
Ton
Ton
Ton
Ton
Ton
Ton
Ton
Ton
Ton
Ton
Ton
Ton
Ton
Ton
Ton
Ton
Ton
Ton
Ton
Ton
Ton
Ton
Ton
Ton
Ton
Ton
Ton
Dollar
Dollar
Dollar
Dollar
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SECTION 460
HOT MIX ASPHALT PAVEMENT

SUBSECTION 460.21 Composition and Compaction Acceptance Tests.
(page 121 English, page 11.79 Metric) Delete this Subsection.

SUBSECTION 460.40 General.
(page 121 English, page 11.80 Metric) Add the following materials requirement to the end of this Subsection.

Composition and Compaction Acceptance Tests M3.11.09

SUBSECTION 460.60 General.
(page 122 English, page 11.80 Metric) Replace the fifth paragraph of the Subsection with the following:

The Contractor will supply an approved dial type thermometer with a temperature range of 50° to 500°F (10°-260°C)
and an infrared pistol thermometer for each paving machine in operation on the project. The Infrared pistol thermometer
shall be Fahrenheit or Celsius selectable and conform to the following requirements:

Portable and battery operated Accuracy of £2%
Repeatability of +5°F (3°C) Emissivity preset at 0.95
LCD display to nearest 1° Temperature operating range 0° to 750° F (-18° to 400°C)

The thermometers will remain the property of the Contractor upon completion of the project.

(page 122 English, page 11.80 Metric) Add the following paragraph above the last paragraph of the Subsection:
For night time paving operations the temporary illumination of the paving area shall be in accordance with the

requirements of Section 850, and shall require an approved lighting plan before any paving work begins.

SUBSECTION 460.61 Transportation and Delivery of Mixtures.
(page 122 English) Add this paragraph beneath the second paragraph.

During paving operations, the Contractor shall provide continuous radio communication between the plant and the
project to ensure immediate response due to breakdowns, emergencies such as accidents, and to insure the best quality results
possible.

SUBSECTION 460.62 Tack Coat.
(page 122 English, 11.81 Metric) Replace this Subsection with the following:

All pavement surfaces shall be tack coated immediately prior to placing each HMA lift. HMA placed over milled
surfaces shall be tack coated at an application rate of 0.07 gallon per square yard (0.28 L/m?). HMA placed over smooth
pavements (unmilled) shall be tack coated at an application rate of 0.05 gallons per square yard (0.2 L/m?).

Tack coat shall meet the requirements of M3.11.06.

The existing surface shall be cleaned of all foreign matter and loose material and shall be dry before the tack coat is
placed.
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SUBSECTION 460.63 Spreading and Finishing.
(pages 123 English, page 11.82 Metric ) Replace the 3 paragraphs beginning with ““The construction of bituminous concrete
pavement shall ...”” with the following:

Hot mix asphalt shall not be placed after November 15 or before April 1 without the written permission of the
Engineer.

When the air temperature falls below 50°F (10°C), extra precautions shall be taken in drying the aggregates,
controlling the temperatures of the materials, placing, and compacting the mixtures.

No HMA mixture shall be placed unless the breakdown and intermediate rolling can be completed by the time the
material has cooled to 175°F (75°C), and provided that the density of the completed pavement attains at least 92.5% of
the maximum theoretical density as determined by AASHTO T 2009.

No mix shall be placed on wet or damp surfaces.

OGFC mixtures shall only be placed when both the surface and ambient temperatures are at least 50°F (10°C) and
rising when measured in the shade and away from artificial heat. Regardless of any temperature requirements, OGFC
mixtures shall not be placed after October 31 or before May 1 without the written permission of the Engineer.

SUBSECTION 460.64 Compaction.
(page 125 English, page 11.84 Metric) Add the following paragraph before the 4™ paragraph from the bottom of the
Subsection:

For Open Graded Friction Course, OGFC, initial rolling may be accomplished with the breakdown roller within a
short distance of the paver, allowing earlier compaction. Any subsequent rolling shall be adjusted in order not to over-
roll the mixture. No mixture shall be placed unless the breakdown and intermediate rolling can be completed by the time
the material has cooled to 195°F (90°C). Vibratory rollers or rubber tire rollers will NOT be permitted on OGFC
mixtures.

(page 125 English, page 11.85 Metric) Replace the last paragraph of this Subsection with the following:

The Engineer will obtain all core samples with the Contractor’s assistance. The cost of all labor and equipment
provided to assist the Engineer in obtaining core samples and all material required for filling all core holes shall be
considered incidental to the HMA pay items. The in place density shall be 95% +2.5% of the maximum theoretical density
as determined by AASHTO T 209.

SUBSECTION 460.65 Joints.
(page 126 English, page 11.84 Metric) Replace this Subsection with the following:

Placing of the mixture shall be as nearly continuous as possible and the roller shall pass over the unprotected end of the
newly placed mixture only when the placing of the course is to be discontinued for such length of time as would permit the
mixture to attain initial stability. In all such cases, including the formation of joints as here specified, provision shall be made
for proper bond with the new surface for the full specified depths of the courses.

All transverse joints, all longitudinal joints of the surface course and all longitudinal joints in the Dense Binder Course
under Open Graded Friction Course or Open Graded Friction Course-Modified shall be treated prior to laying the next lane
of hot mix asphalt as follows:

The joint shall be coated with a hot poured rubberized asphalt sealant meeting the requirements of M3.05.0.

When using pavers in tandem, the use of the hot poured rubberized asphalt sealer may be omitted at the discretion of the
Engineer, if the temperature of the mixture at the longitudinal joint does not fall below 200°F (95°C) prior to the placement
of the adjacent mat. No re-heating of the joint shall be permitted.

The hot poured rubberized asphalt shall be applied to the joints from a double jacketed heating kettle with a positive
drive gear pump that is connected to a suitable applicator. The nozzle of the applicator shall be set to deliver sufficient
sealant to effectively bond and seal the transverse and longitudinal paving joint between two adjacent lanes of hot mix
asphalt.

Longitudinal and transverse joints shall be made in a careful manner, well bonded and sealed, and true to line and grade.
Where and as directed, transverse joints for all courses and longitudinal joints for the top course placed under this or
previous contracts shall be cut back to expose the full depth of the course and, when the laying of the course is resumed, the
exposed edge of the joint shall be treated as above.
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SUBSECTION 460.65 (continued)

In making joints along any adjoining edge such as curb, gutter or an adjoining pavement, and after the mixture is placed
by the mechanical spreader, just enough of the hot material shall be placed by hand method to fill any space left open. These
joints shall be properly "set-up" with the back of a rake at the proper height and level to receive the maximum compaction.
The work of "se