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101.02

Section 101. TERMS, FORMAT, AND DEFINITIONS

101.01. General. The titles and headings of the sections, subsections,
and subparts are intended for reference and are not considered as
bearing on their interpretation.

When a publication is specified, the most recent issue including interim
publications prior to the date of the advertisement for proposals for the
Project is intended, unless otherwise specified.

Whenever the following abbreviations, terms or pronouns are used in the
specifications or in other contract documents they have the following
meaning.

101.02. Abbreviations.

Abbreviation Long Form
AAN ..o, American Association of Nurserymen
AAR .o Association of American Railroads
AASHTO ... American Association of State Highway and
Transportation Officials

ACH e American Concrete Institute
AGC .o, Associated General Contractors of America
AlA American Institute of Architects
AlS L American Iron and Steel Institute
ANSI ..o American National Standards Institute, Inc.
APA Authorized Public Agency
AP e American Petroleum Institute
ARA . American Railway Association
AREMA ... American Railway Engineering and
Maintenance of Way Association

ARTBA............. American Road and Transportation Builders' Association
ASCE ..o American Society of Civil Engineers
ASLA ... American Society of Landscape Architects
ASME ... American Society of Mechanical Engineers
ASNT ..o, American Society for Non Destructive Testing
ASTM .o, American Society for Testing and Materials
ATSSA . American Traffic Safety Services Association
AWPA ... American Wood Preservers' Association
AWS Lo s American Welding Society
AWWA e American Water Works Association
CFR e Code of Federal Regulations
ClA e Construction Influence Area



CRSHceeeeee e Concrete Reinforcing Steel Institute
DBE. ... Disadvantaged Business Enterprise
FHWA e Federal Highway Administration,

U.S. Department of Transportation
FSS o Federal Specifications and Standards
ICEA ..., Insulated Cable Engineers Association
IEEE .o Institute of Electrical and Electronics Engineers
IES oo llluminating Engineering Society
TS e Intelligent Transportation System
IMSA International Municipal Signal Association
ISSA . International Slurry Surface Association
ITE e Institute of Traffic Engineers
1Y PR Michigan Compiled Laws
MDELEG .. Michigan Department of Energy, Labor and Economic Growth
MDNRE..... Michigan Department of Natural Resources and Environment
MDOT..coiieieeieeeee e, Michigan Department of Transportation
MIOSHA ... Michigan Occupational Safety and Health Act
MMUTCD ................. Michigan Manual of Uniform Traffic Control Devices
MS A L Mine Safety Administration
MSA ... Michigan Statutes Annotated (number always follows)
MTM e Michigan Test Method
NEC . e National Electrical Code
NELMA. ... Northeastern Lumber Manufacturers' Association
NEMA........ooieeee e National Electrical Manufacturers' Association
NHPMA ........... Northern Hardwood and Pine Manufacturers' Association
NIST o National Institute of Standards and Technology
NPDES.......cccccoiiiiees National Pollutant Discharge Elimination System
NRMCA ..., National Ready Mix Concrete Association
RCRA ..., Federal Resource Conservation Recovery Act
SAE .. Society of Automotive Engineers
SPIB ... Southern Pine Inspection Bureau
SSPC Steel Structures Painting Council
USDA ... United States Department of Agriculture
0 | Underwriter's Laboratories, Inc.
WCLIB ... West Coast Lumber Inspection Bureau
WWPA ... Western Wood Products Association

101.03. Definitions.

Addendum. Revisions to the plans and/or proposal issued by the
Department after the advertisement but before the submission of the
bid.
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101.03

Adjustment. A monetary revision to a contract unit price or to the entire
contract.

Advertisement. The public announcement of a project inviting
Contractors to submit bids for work to be performed and materials to
be furnished.

Authorization. The Department's written approval of a contract
modification.

Average Daily Traffic (ADT). The total volume of traffic during a given
time period, greater than one day and less than one year, divided by
the number of days in the time period.

Award. The Department's formal execution of the contract.

Base Course. The layer or layers of specified material placed on a
subbase or subgrade to support a surface course.

Bid. A completed schedule of items submitted as an offer to perform
work at quoted prices.

Bid Appeal Committee. A MDOT committee that performs the
administrative review of appeals of low bid rejections.

Bid Document. An electronic document prepared using current
Department software, which includes the Schedule of Items,
Designated, and Specialty Items, if applicable, and Warranty
Obligations, if applicable.

Bid Guaranty. An amount the bidder agrees to pay to MDOT, at the
time of bid submission, if the bidder fails to execute the contract form
and file satisfactory bonds and other required documents necessary
for award of the contract within the 28-day period provided or within
Department approved extensions.

Bid Review Committee. A MDOT committee that reviews irregular bids
for adherence to standard bid procedures.

Bidder.

A. The individual or legal entity submitting a bid.
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B. An affiliated bidder is a bidder having a relationship where one
business concern or individual directly or indirectly controls or
can control the others.

Bridge. A structure, including supports, built over a depression,
watercourse, highway, railroad or other obstruction, with a clear span
of at least 20 feet, measured along the center of roadway.

Calendar Day. Every day shown on the calendar, beginning and ending
at midnight. Unless otherwise specified in the contract, the word
"day" means calendar day.

Calendar Date Contract. A contract where the project is required to be
physically complete or open to traffic on or before a designated date
on the calendar.

Calendar Day Contract. A contract where the time required to
physically complete the project, or open it to traffic, is designated by
the number of calendar days.

Certification of DBE Contractors. The process by which the
Department establishes that a Contractor meets the Federal
requirements as a DBE.

Change. Addition to or deletion from a pay item or condition.
Commission. The Michigan State Transportation Commission.

Construction Influence Area (CIA). The project and the area
surrounding the project, as shown in the contract, which defines the
limits of responsibility for traffic control.

Contract. The written agreement between the Department and the
Contractor setting forth the obligations of the parties for the
performance of and payment for the prescribed work. The contract
includes the advertisement for bids, bid document, progress
schedule, contract form, contract bonds, standard specifications,
special details, standard plans, plans, proposal, addenda, notice of
award, local agency agreements (when applicable), DBE
commitment forms (when applicable), and warranty forms and bonds
(when applicable).
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Contract Modification. The regulation form prepared as a
recommendation for changes in, adjustments or extras to the
contract. The contract modification becomes an authorization when
signed by the duly authorized MDOT representative.

Contract Time. The time assigned in the contract to perform and
complete all the work, including authorized extensions of time.

Contract Unit Price. The unit price of a pay item.

Contractor. The individual or legal entity contracting with the
Department for performance of prescribed construction work and
supplying materials.

Controlling Operation. An operation that, if the Contractor’s expected
rate of performance is not met or the scheduled start date is delayed,
would delay the opening to traffic or completion of the entire project.
The operation may be on or off the job site. The size of the
operation is not a factor.

Coordination Clause. A clause in the contract that requires the
Contractor to coordinate construction activities with other agencies,
utilities, or Contractors.

Culvert. A structure, including supports, built over a depression,
watercourse, highway, railroad, or other obstruction, with a clear
span of less than 20 feet measured along the center of roadway.

Department.

A. The Michigan Department of Transportation, when the State is
the awarding authority, or

B. The Board of County Road Commissioners or the County of
Wayne, when a County is the awarding authority, or

C. The City or Village or authorized representative, when the City or
Village is the awarding authority.

Designated Classifications. Work classifications that the Department
lists in the proposal as the major work classifications required to
construct the project, requiring appropriate prequalification to
perform the specified work.
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Determined Low Bidder. The bidder who is determined to have the
lowest total bid on a project that meets all necessary requirements.

Director. The person, as provided by law, to serve as the principal
executive officer of the Department and responsible for executing the
policy of the Commission.

Earth Grade. The elevation of the completely graded roadway before
placing the pavement structure.

Engineer.

A. The Director of the Department or the Engineer designated by
the Director, acting directly or through authorized
representatives, who is responsible for engineering supervision
of the construction, when the State is the awarding authority, or

B. The Engineer representing the County, when the County is the
awarding authority, or

C. The Engineer representing the City or Village, when the City or
Village is the awarding authority.

Estimate.

A. Final Estimate. The compilation of quantities showing work
performed; upon which final payment is made.

B. Progress Estimate. An estimate made as the work progresses
showing estimated work performed and materials furnished;
upon which periodic payments are made.

Extension of Time. Additional contract time authorized by the
Department.

Extra Work. All work determined to be essential to the satisfactory
completion of the contract. This work did not appear in the proposal
as a specific pay item and was not included in the price bid for other
items in the contract.

Falsework. Any temporary facility/device used to support the permanent

structure until it becomes self-supporting. Falsework would include,
but not be limited to, steel or timber beams, girders, columns, piles
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and foundations, and any propriety equipment including modular
shoring frames, post shores, and adjustable horizontal shoring.

Float. The total available time to complete a non-controlling operation or
sequence of non- controlling operations, as designated by the
Contractor in the progress schedule, minus the total planned
duration associated with the non-controlling operation or sequence of
non-controlling operations. Float within the schedule is not for the
exclusive use or benefit of the Department or the Contractor, but is a
resource available to both parties as needed until it expires.

Forms. A facility, device, or mold used to retain plastic or fluid concrete
in its designated shape until it hardens.

Grade Separation. A structure that provides for highway ftraffic,
pedestrian traffic, or utilities to pass over or under another highway
or the tracks of a railway.

Highway. A general term denoting a public way for purposes of
vehicular travel, including the entire area within the right of way.

Holidays. Recognized State holidays are: New Year's Day, Martin
Luther King Day, President's Day, Memorial Day, Independence
Day, Labor Day, Veteran's Day, Thanksgiving Day, the day after
Thanksgiving Day, Christmas Eve, Christmas Day, and New Year's
Eve.

Inspector. The representative of the Engineer assigned to test
materials, make inspections of contract performance, or both.

Laboratory. A testing laboratory operated by or designated by the
Department.

Labor Dispute. A controversy between the Contractor and the
Contractor's employees, union, bargaining agents, suppliers, or
suppliers' bargaining agents, or between unions that results in a work
stoppage.

Lien Bond. The security furnished by the Contractor and the

Contractor's Surety to guarantee payment of the debts covered by
the bond.
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Limits of Earth Disturbance. Area extending 10 feet outside the slope
stake line except adjacent to wetlands where the limits of earth
disturbance is at the slope stake line.

Liquidated Damages. Monetary damages paid at a specified rate by
the Contractor to the Department for work not completed by the
completion dates or within specified time frames.

Local Traffic. Traffic that has origin or destination within the CIA.

Major and Minor Pay Item. Pay items having an original item value that
meets any of the criteria herein are considered major pay items. All
other original pay items are considered minor. The original item
value is the product of the plan quantity of the pay item and the
contract unit price.

A. The original contract amount is less than or equal to $5,000,000
and the original item value is equal to or greater than 5 percent
of the original contract amount.

B. The original contract amount is greater than $5,000,000 but less
than or equal to $20,000,000 and the original item value is equal
to or greater than 4 percent of the original contract amount but
not less than $250,000.

C. The original contract amount is greater than $20,000,000 but
less than or equal to $30,000,000 and the original item value is
equal to or greater than 3 percent of the original contract amount
but not less than $800,000.

D. The original contract amount is greater than $30,000,000 and the
original item value is equal to or greater than 2 percent of the
original contract amount but not less than $900,000.

E. If no major pay items are identified using the criteria in A through
D above, then the major item or items are all of the original pay
items, in sequence from the greatest original item value to the
next lower item value and so on, until the total original value of
the items adds up to 60 percent of the original contract amount.

Materially Unbalanced Bid. A bid that generates a reasonable doubt

that award to the bidder submitting the mathematically unbalanced
bid will not result in the lowest ultimate cost to the Department.
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Mathematically Unbalanced Bid. A bid containing lump sum or unit
price bid items that do not reflect reasonable actual costs of labor,
equipment, materials, plus a reasonable proportionate share of the
bidder’s anticipated profit, overhead costs and other indirect costs.

Maximum Unit Weight or Maximum Density. The maximum value of
the weight per unit volume established for a material.

Median. The portion of a divided highway separating the traveled ways.

Net Prequalification. The current balance of the Bidder's established
prequalification rating. This is obtained by subtracting the
uncompleted work on hand from the established rating.

Non-Controlling Operation. An operation that, if the Contractor’s
expected rate of performance is not met or the scheduled start date
is delayed, would not delay the opening to traffic or completion of the
entire project. The operation may be on or off the project site. The
size of the operation is not a factor.

Notice of Award. Written notice to the Contractor that the contract has
been awarded.

Pay Item. An item of work in the contract.

Pavement Structure. All combinations of subbase, base course, and
surface course, including shoulders, placed on a subgrade.

Performance Bond. The security furnished by the Contractor and the
Contractor's Surety to guarantee performance of the work in
accordance with the contract.

Plan Grade. Vertical control grade shown on plans.

Plan Quantity. The original contract quantity of a pay item.

Plans. The contract drawings that show the location, character, and
dimensions of the prescribed work. Contract drawings also include
the following:

A. Standard Plans. Drawings approved for repetitive use, showing

details to be used where appropriate. The standard plans that
apply to the project will be designated in the contract.
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B. Working Drawings. Supplemental design sheets or similar data
that the Contractor may be required to submit to the Engineer.
Examples of these include, but are not limited to, stress sheets,
shop drawings, erection plans, falsework plans, framework
plans, cofferdam plans, and bending diagrams for reinforcing
steel.

Prequalification of Contractors. A process used by the Department to
determine the work classifications a Contractor is eligible to perform
and the maximum contract amount that the Contractor's resources
enables it to manage. This is done in accordance with the
"Administrative Rules Governing the Prequalification of Bidders for
Highway and Transportation Construction Work."

Progress Clause. A part of the proposal stating the starting date; all
intermediate and completion dates or the, number of work days, or
both; and other restrictions or conditions.

Progress Schedule. A sequential listing of all the controlling operations
and the estimated time the operations will remain controlling. The
progress schedule is submitted by the Contractor and approved by
the Department prior to award of the contract and becomes part of
the contract.

Project. A specific section of the highway or property on which the
construction operation is to be performed as described in the
contract.

Project Limits. The physical limits given in the contract showing the
points of beginning and ending of the work included in the project.

Proposal. A document containing information regarding the project
being advertised for bid. The information includes the location and
description of work, schedule of items, progress clause, bid guaranty
amount, date and time for electronic submission and downloading of
bids, special provisions, supplemental specifications or other
requirements that may vary from or are not contained in the standard
specifications or plans, and the applicable wage rates to be paid by
the bidder.

Qualified Products List. A listing of specific materials that have been
prequalified for use on projects.
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Right-of-Way. A general term denoting land, property or interest therein
acquired for or devoted to a highway, as shown on the plans.

Roadbed. The portion of the roadway between the outside edges of
finished shoulders, or the outside edges of berm immediately back of
curbs or gutters, when constructed.

Roadside. The portion of the right-of-way outside of the roadway.

Roadway. The portion of the right-of-way required for construction,
limited by the outside edges of slopes and including ditches,
channels, and all structures pertaining to the work.

Seasonal Limitation. The time during which construction of work items
will be suspended unless otherwise specified in the contract.

Seasonal Suspension. The period of time of November 15 through
April 15 unless otherwise specified in the contract.

Segregation. Areas of non-uniform distribution of material components
that are visually identifiable or can be determined by other methods.

Shoulder. The portion of the roadway adjacent to the traveled way for
accommodation of stopped vehicles, for emergency use, and for
lateral support of base and surface courses.

Sidewalk. That portion of the roadway primarily constructed for
pedestrian use.

Specialty Classifications. Work classifications that the Department
considers to require specialized equipment or crafts to an extent
warranting being listed separately from the Designated Classification
in the proposal.

Specifications. A general term applied to all written directions,
provisions, and requirements concerning the performance of the
work.

A. Standard Specifications. All requirements and provisions
contained in this book.

B. Supplemental Specifications. Detailed specifications that add
to or supersede the Standard Specifications.
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C. Special Provisions. Revisions and additions to the Standard
and Supplemental Specifications applicable to an individual
project.

State.

A. The State of Michigan or the Michigan Department of
Transportation Department, or both, when the State is the
awarding authority, or

B. The County, when a county is the awarding authority, or

C. The Municipality, when a city or village is the awarding authority.

Subbase. The layer of specified material placed on the subgrade as a
part of the pavement structure.

Subcontractor. The individual or legal entity that performs part of the
work through a contract agreement with the Contractor.

Subcontract. The written agreement between the Contractor and any
individual or legal entity to perform a part of the contract work.

Subgrade. The portion of the earth grade upon which the pavement
structure is placed.

Substructure. All of the structure below the bearings of simple and
continuous spans, the skewbacks of arches, and the tops of footings
of rigid frames, including backwalls, wing walls, and wing protection
railings; except backwalls designed integrally with the superstructure.

Superstructure. All of a structure not classified as substructure.

Surety. The legal entity or individual other than the Contractor,
executing a bond(s) furnished by the Contractor.

Surface Course. The top layer of a pavement structure.
Temporary Road. A roadway and appurtenances constructed to help

the movement of highway and pedestrian ftraffic around a
construction operation.
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Temporary Route. An existing road over which the traffic is temporarily
detoured around a construction operation.

Temporary Structure. A bridge, culvert, or grade separation
constructed to maintain traffic during the construction or
reconstruction of a bridge, grade separation, or culvert.

Traffic Control Devices. Signs, signals, lighting devices, barricades,
delineators, pavement markings, traffic regulators and all other
equipment for protecting and regulating traffic in accordance with the
MMUTCD, unless otherwise specified in the contract.

Traffic Lane. The portion of the traveled way used for the movement of
a single line of vehicles.

Traffic Regulator. A person assigned to direct traffic, dressed and
equipped as specified in the MMUTCD.

Traveled Way. The portion of the roadway designated for the
movement of vehicles, exclusive of shoulders and auxiliary lanes.

Utility. Properties of railway, telegraph, telephone, water, sewer,
electric, gas, petroleum, cable television, and similar companies.

Work. The furnishing of all labor, materials, equipment, and other items
necessary to complete the project according to the contract. This
includes all alterations, amendments or extensions thereto, made by
work order or other written orders of the Engineer.

Work Day (Working Day). All days when, as determined by the
Engineer, it is possible for the Contractor to effectively carry out work
on the controlling operation.

Work Day Contract. A contract where the time required to physically
complete the project or open it to traffic is designated by the number
of work days.

Work Order. A written order by the Engineer requiring performance by
the Contractor.
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Section 102. BID SUBMISSION, AWARD, AND EXECUTION OF
CONTRACT

102.01. Prequalification of Bidders. Unless otherwise provided,
Bidders must be prequalified for the categories of work on which they
submit a bid. A Bidder's net prequalification must be equal to or greater
than that required for the proposed contract. When required in the
proposal, the Bidder must designate other prequalified Contractors to
whom they will subcontract those categories of work for which they lack
prequalification, in accordance with subsection 108.01.

102.02. Contents of Proposal. The Proposal will provide the following
information:

A. Location and description of the contemplated work;

B. Estimate of the various item quantities and kinds of work to be
performed and/or materials to be furnished;

C. Schedule of items for which proposed unit prices are invited;

D. Specified days or date in which the work must be completed;

E. Amount of the bid guaranty;

F. Date, time and place for the electronic submittal and downloading of
bids;

G. Special provisions, supplemental specifications or other
requirements that vary from or are not contained in the standard
specifications or on the plans.

H. Applicable wage rate schedules.

The plans, specifications, and other documents designated in the
Proposal are considered part of the Proposal whether attached or not.

102.03. Interpretation of Bid Items in the Proposal. The Department
will use estimated quantities in the Schedule of Items to compare bids.

102.04. Examination of Plans, Specifications, and Work Site. Prior to
submitting a bid, the Bidder must:

A. Examine the proposal, plans, and the work site to understand the
local conditions affecting the work and the detailed requirements of
construction.

B. Upon discovery of uncertainties, inconsistencies, errors, omissions,
or conflicts during the examination of the proposal, plans and work site,
notify the Department representative identified in the proposal using
Department-approved procedures.
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C. Be familiar with all requirements of federal, state, and local laws,
ordinances, and permits that may directly, or indirectly, affect
performance of the work.

The Department considers the submission of a bid proposal as prima
facie evidence that the Bidder examined the proposal, plans, and the
project site, and understands the requirements of the proposal package
and conditions at the project site.

The Bidder must not take advantage of errors or omissions in the
proposal that could make the bid mathematically or materially
unbalanced. Failure to notify the Department of errors and omissions
may result in the Department’'s rejection of the bid, reduction in or
suspension of the bidder’s prequalification, or both.

102.05. Preparation of Bid. The bid must be prepared using current
Department software and in accordance with current Department
procedures.

The Bidder must include, and will be deemed to have included, in its bid
and contract price all applicable taxes that have been enacted into law
as of the date the bid is submitted.

102.06. Irregular Bids. By submitting a bid, the Bidder agrees to the
Department’'s procedures and standards for accepting or rejecting
irregular bids. Unless the proposal modifies this subsection, the
Department will take the following actions for irregular bids.

A. The Department will consider a bid irregular and will reject it for any

of the following reasons:

1. The bid does not contain a unit price for each pay item listed in the
Unit Prices column or lump sum price in the bid amounts column, as
applicable.  While a blank space is unacceptable, the explicit
quotation of zero does constitute a price and, if awarded the
contract, the Bidder would be bound to perform that pay item for zero
payment and to do so to the same extent as if a positive humeric
price had been quoted.

2. All addenda issued for the project have not been incorporated into
the bid as submitted

3. The bid is not electronically submitted by an authorized
representative of the Bidder who has been designated in writing in
accordance with current Department procedures.
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4. The Bidder, except as otherwise provided in this section, is not
prequalified or has insufficient prequalification for the specified
category(s) of work required for the purposes of submitting a bid.

5. The Department finds evidence of collusion.

B. The Department will consider a bid irregular and may reject it for any

of the following reasons:

1. There is an unauthorized addition, deletion, or alteration to the bid.

2. There is an unauthorized alternate bid or conditional bid.

3. There is an irregularity of any kind that tends to make the bid
incomplete, indefinite, or ambiguous as to its meaning.

4. The bid fails to comply with any other bid requirement.

5. Any provision is added to the bid reserving the right, for the Bidder,
to accept or reject an award of the contract.

6. The bid is mathematically unbalanced as defined in subsection
101.03. The Department will perform further analysis to determine
whether the bid is also materially unbalanced as defined in
subsection 101.03. Decisions to accept or reject a materially
unbalanced bid will be made in accordance with Department
procedures and the Department’s best interest.

7. Affiliated Bidders submit bids on the same project.

C. The Department may waive irregularities in accordance with

subsection 102.06.B and accept the lowest qualified bid whenever the

considerations set forth in this subsection do not justify rejection of the
bid. In determining whether to waive an irregularity and accept a bid, the

Department will consider whether the nature or extent of the irregularity

is such that acceptance of the bid might:

1. Confer on the Bidder an unfair advantage or possibility for bid

manipulation;

2. Jeopardize funding for the project;

3. Impose unreasonable administrative burdens on the Department; or

otherwise

4. Undermine the integrity of a fair, open, and honest competitive

bidding process.

If the irregularity will not result in any of the conditions listed under
subsection 102.06.C, the Department may accept the bid and allow the
Bidder to remedy the irregularity. In remedying the irregularity, the
Bidder must not increase or decrease any unit price bid.

Only a Bidder whose bid has been rejected pursuant to this subsection
and who would otherwise be the lowest Bidder has an opportunity to
appeal a proposed rejection in accordance with subsection 102.11 and
subsection 102.12. Once all administrative appeals are exhausted under
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subsection 102.11 and subsection 102.12, the decision of the
Department or the Commission is final and binding on all Bidders.

102.07. Delivery of Bid. The Bidder must submit the bid using current
Department software and before the deadline specified in the proposal.

Only an authorized representative of the Bidder, with a digital ID, may
submit a bid to the Department. An authorized representative of the
Bidder is an individual identified on the MDOT Prequalification
Application form under "Person Authorized to Execute Contracts." This
form must be properly completed and submitted in accordance with the
Bureau of Finance and Administration’s Administrative Rules Governing
the Prequalification of Construction Contractors.

102.08. Withdrawal or Revision of Bid. The Bidder may withdraw or
revise a bid before the deadline for downloading or submission of bids.
The Department will consider only the last bid submitted by a Bidder,
identified by date and time.

102.09. Downloading of Bids. The Department will download the bids
and display the total bid amount of each bid on the Department’s website
as “As Submitted” bid results. If a Bidder has a system-generated
receipt of submission and the Department did not receive the bid, the
Department may accept a bid after the deadline in accordance with
Department procedures and pending an investigation. The Department
will handle these situations on a case-by-case basis.

102.10. Bid Review. The Department will review bids for mathematical
accuracy to determine the apparent low Bidder. The Department will
review the bid of the apparent low Bidder to verify compliance with the
bidding requirements. If the Department determines the apparent low
Bidder's bid is subject to rejection due to bidding irregularities, in
accordance with subsection 102.06, the Department will repeat the
verification process with the next apparent low Bidder until a bid meets
the bidding requirements. The Department will refer bids of apparent low
Bidders subject to rejection to the Bid Review Committee for review and
decision. After the Department determines an acceptable low bid, it will
publish the “As Checked” bids and bid prices.

102.11. Bid Rejection. If the Bid Review Committee rejects a Bidder's
bid, the Administrator of the Contract Services Division, or designee, will
notify the Bidder of the following:
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A. The rejection of its bid,

B. The reasons for the rejection,

C. The availability of an appeal to the Bid Appeal Committee, and
D. The appeal procedure.

If circumstances warrant and allow, the Administrator of the Contract
Services Division, or designee, may discuss with the Bidder, the problem
and the Bidder’s position. If the Bid Review Committee rejects an
apparent low bid in accordance with subsection 102.06, the Bidder may
file an appeal in accordance with subsection 102.12. If the Department
makes successive rejections of low bids, each apparent low Bidder may
file an appeal in accordance with subsection 102.12.

102.12. Bid Rejection Appeal. The Department will expedite the appeal
process so as not to delay the award of a contract. The Department
must receive a Bidder’s written appeal of a bid rejection at the office of
the Administrator of the Contract Services Division, within 5 calendar
days after the Department notifies the Bidder of the decision to reject the
bid.

The Administrator of the Contract Services Division, or designee, may
designate a shorter time period for the submission of an appeal. If the
Department deems circumstances warrant a time period of less than
5 calendar days for filing the appeal, the Administrator of the Contract
Services Division, or designee, will notify the Bidder of the shortened
period with the notice of rejection of the bid.

In the appeal, the Bidder must identify why it disputes the decision and
supply pertinent information.

A. Bid Appeal Committee. The Administrator, Contract Services
Division, or designee, will assemble and submit all relevant information,
including the decision of the Bid Review Committee, along with material
and information submitted by the Bidder, to the Bid Appeal Committee.

The Bid Appeal Committee will review the information provided by the
Administrator of the Contract Services Division, or designee, conduct any
further inquiry, and make a decision. The Bid Appeal Committee usually
makes a decision on the basis of written appeal, but the Bid Appeal
Committee may request the Bidder meet with the Committee to review
the issue.

The Deputy Director of the Bureau of Finance and Administration, or
designee, will notify the Bidder, and other relevant personnel, in writing,
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of the Bid Appeal Committee’s decision. If the Commission must
approve the contract, the Department will also notify the Bidder of its
right to file an appeal with the Commission and the appeal procedure. If
the contract does not require the Commission’s approval, the Bid Appeal
Committee’s decision is final and binding.

B. Appeal to the Commission. The Bidder must file a written appeal
of the Bid Appeal Committee’s decision on contracts that the
Commission must approve no later than 5 calendar days after the Bid
Appeal Committee renders its decision, or by 3:00 p.m. on the day
immediately preceding the date the Commission is scheduled to consider
approval of the contract, whichever is sooner. If the Bidder receives
verbal or written notice of the Bid Appeal Committee’s decision less than
24 hours before the appeal submission deadline, the Bidder may file the
written appeal no later than 9:00 a.m. on the day the Commission is
scheduled to consider approval of the contract.

The Commission will review the information provided by the Department
and the Bidder and make a decision. The Commission’s decision is final
and binding.

102.13. Consideration of Bids. To determine the low Bidder, the
Department will compare the bids on the basis of the total bid amounts
(the sum of lump sum amounts and the products of the estimated
quantities and unit prices). For a discrepancy between the calculated
total and the total shown in the bid, the Department will use the unit
prices entered in the bid and correct the errors found in the calculations.

The Department may consider a Bidder eligible for award, even though
its total bid amount exceeds the Bidder’s net prequalification, if the
Bidder was properly granted eligibility to bid and the Department
determines the Bidder to be the low Bidder on only one project. If the
Department determines a Bidder to be the low Bidder on more than
one project, and the total amount of the multiple low bid proposals
exceeds the Bidder’s net prequalification, the Department will award the
contract(s) in the Department’s best interest.

The Department may reject bids, waive irregularities in accordance with
subsection 102.06, advertise for new bids, or do the work in other ways
in the Department’s best interest. The decision by the Department to act
in its best interest will not entitle Bidders to payment for preparing bids or
anticipated profits.
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102.14. Construction Progress Schedule. In addition to any progress
clause in the proposal, the Department will require the determined low
Bidder to submit a progress schedule prior to award of the contract and
perform work per that schedule in accordance with subsection 108.05.
The Department may require a critical path method (CPM) schedule and,
upon approval by the Department, the CPM schedule will replace the
progress schedule. Upon Department approval, the progress schedule
or CPM schedule will become part of the contract.

102.15. Execution and Award of Contract. The Department will
provide the contract and bond forms to the determined low Bidder, at the
address on file with the Department. Within 28 calendar days of
transmittal, the Bidder must return, and the Department must receive the
fully executed contract, bond forms, and other documents required by
the Department. The Department may grant an extension of that
deadline, if the extension would not impair the Department’s interests. If
the Department executes a contract received after the deadline, an
extension will be deemed to have been granted.

If the Department does not receive the signed contract, bond forms, and
other documents required within 28 calendar days of transmittal, or an
extended deadline, the Department may award the contract to the next
low Bidder, or otherwise exercise its discretion in accordance with
subsection 102.13.

If the Department does not execute the contract within 49 calendar days
after the deadline for bid submission (including Department-approved
extensions), the determined low Bidder may withdraw its bid without
penalty. If the Department is responsible for the delay in award of the
contract, the determined low Bidder may agree to extend the deadline for
the execution of the contract for an agreed upon time period.

The Department considers the contract awarded and binding when
signed by the determined low Bidder and executed by the Department.

102.16. Requirements of Contract Bonds. The determined low Bidder
must furnish performance and lien bonds each for not less than 100
percent of the total contract price. The bonds must be on the forms
provided by the Department. The bonds must meet the requirements of
Michigan law and of the Department and include other items such as the
powers of Attorney and Endorsement as specified by the Department.
The same surety responsible for writing the performance bond must write
the lien bond. It is the determined low Bidder’s responsibility to ensure
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that the lien bond conforms with the terms of 1905 PA 187, supra, except
the lien bond must give the time within the notice of lien claim as follows,
and secure the payment of claims:

A. Lienable under the terms of 1905 PA 187, MCL 570.101 et seq;

B. Notice of which is not given by subcontractors within the statutory

period, but

1. Notice of which is given by subcontractors within 60 calendar days
after notice of the payment of the final estimate or post final estimate
having been made by the Department; or

2. In the case of a supplier to the contractor or a subcontractor, within
120 calendar days after the materials are last furnished.

102.17. Bid Guaranty Payment. The determined low Bidder’s failure to
sign the contract and submit satisfactory bonds and other required
documents for the award of the contract within the 28 calendar day
period provided, or within a Department-approved extension to that
period, will result in the payment of the bid guaranty to the awarding
authority.

Each Bidder has a positive duty to carefully prepare and check the
accuracy of its bid. The Department will return the bid guaranty only if
the Bidder clearly demonstrates the following:

A. The Bidder made a substantial error and signing the contract would
impose a substantial and unjustified hardship on the Bidder, given the
size and nature of the project, or

B. Extraordinary circumstances beyond the control of the Bidder exist in
which signing the contract would impose a substantial and unjustified
hardship on the Bidder, given the size and nature of the project.

A Bidder’s mistake in judgment in preparing the bid will not warrant non-
payment of the bid guaranty absent a compelling showing that enforcing
payment of the guaranty would be unconscionable under all
circumstances. The Bidder is responsible for clearly and convincingly
satisfying the criteria for non-payment of the bid guaranty.

The Bidder must make requests for the return of the bid guaranty in
writing to the Administrator of the Contract Services Division, or
designee. The Bid Appeal Committee will consider and render a
decision on the request for non-payment. The Bidder must file the
written request with the Department within 15 calendar days after the
Department mails notice that the Bidder must forfeit the bid guaranty.
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The Committee may require that the Bidder produce original bid
documentation and submit other information to enable the Committee to
decide if the Bidder is entitled to the return of the bid guaranty. The
Committee may also request that Department staff review the
documentation and other information and make a recommendation to the
Committee. Where the Committee, in its sole determination, finds the
documentation and other information provides a partial justification, the
Committee may make a correspondingly partial reduction of the bid
guaranty. The Committee’s decision is final and binding.

If the Committee makes an adverse decision, or the Bidder fails to file a
timely request for return, or cancellation, of the bid guaranty, the Bidder
must make the bid guaranty payment within 20 calendar days after the
Department mails a final demand for payment. If the Bidder does not
make the payment within 20 calendar days, the Department will withhold
the payment sum from money owed the Bidder, or may become due and
owing to the Bidder.

Bidding practices, competitive considerations and last minute price
changes commonly result in item prices that, in isolation, could be
mischaracterized as bid errors. The Department intends payment of the
bid guaranty to deter Bidders from manipulating the competitive process
by mischaracterizing such item prices as bid errors to justify withdrawal
of low bids, after the downloading of all bids. Payment of the bid
guaranty also constitutes liquidated damages for failure to sign the
contract, since it is difficult to determine the actual damages for the
breach, as they are uncertain in nature and impossible to estimate with
certainty. The damages include the various administrative costs as well
as other losses, damages, and costs resulting from the failure of the
Bidder to sign the contract.

102.18. Subletting Contract Work to Disadvantaged Business
Enterprises (DBEs). The DBE portion of work set for a project, as
specified in the notice of advertisement, must be made available to
certified Disadvantaged Business Enterprises (DBEs). Compliance with
the designated DBE participation goal must be met by the utilization of
DBEs to perform commercially useful functions as required by 49 CFR
26.55.

The names of the DBEs and the description of work to be performed by
each must be submitted by the apparent low Bidder to the Contract
Services Division of the Department after the furnishing of the contract
and bond forms to the apparent low Bidder. This information must be
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submitted on the forms provided by the Department. A Bidder who fails
to meet the DBE participation goal will be deemed ineligible for award of
the contract subject to the provisions of subsection 102.18.A.

A. Pre-Award Waivers or Modifications. If an apparent low Bidder is
unable to meet the DBE participation goal, a request for waiver or
modification of the DBE participation goal may be submitted in
accordance with current Department DBE Program Procedures. The
contract will not be awarded until a determination is made by the
Department.

B. Post-Award Waivers or Modifications. The Contractor may, after
award, request a waiver or modification of the DBE patrticipation goal in
accordance with current Department DBE Program Procedures. Prime
Contractors may not terminate for convenience an approved DBE
working on a federally-assisted contract, and then perform the work of
the terminated DBE. The Contractor must notify the Department
immediately of a DBE’s inability to perform any or all of its work and the
Contractor’s intent to obtain a substitute DBE.

C. Appeals. A Contractor receiving an adverse determination, related
to their request for waiver or modification of the DBE participation goal,
may appeal the determination in accordance with current Department
DBE Program Procedures.

The Department reserves the right to modify any requirement or shorten
any time period where the need to place the project under contract is
such that the public interest warrants such action and would be impaired
by further delay. If the Department waives any of these requirements,
except the length of a time period, it will assure that no Bidder is given a
material competitive advantage by these actions.

D. Reports. The prime Contractor is required to submit to the Engineer
a statement of DBE subcontractor payments in accordance with the
contract.

E. Penalties. Failure to fulfill the DBE subcontracting requirement may
result in the Department exercising the rights and remedies available in
accordance with the provisions of the contract and may be considered a
breach of contract. These may also include suspension, reduction, or
removal of the Contractor's prequalification as stated in the
Administrative Rules Governing the Prequalification of Construction
Contractors.
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Section 103. SCOPE OF THE WORK

103.01. Intent of the Contract. The intent of the contract is to provide
for the successful performance and completion of the work. The
Contractor must perform the work as specified in the contract.

103.02. Revisions to the Contract.

A. General. The Department reserves the right to revise the contract at
any time. Revisions to the contract neither invalidate the contract nor
release the surety, and the Contractor agrees to perform the work as
revised. The Contractor must not proceed with the revised work until
directed to do so by the Engineer, but must continue with all work
unaffected by the revision. The Engineer will provide a work order for the
revised work when requested by the Contractor.

The Department will pay the Contractor for revisions to the contract in
accordance with subsection 109.05, and grant time extensions for
revisions to the contract in accordance with section 108.

If the Contractor believes that one of the following subsections applies,
the Contractor must notify the Engineer in accordance with subsection
103.03.B. If the Engineer and the Contractor do not agree as to whether
one of the following subsections applies, the Contractor is directed to
follow the provisions of subsection 104.10.

B. Significant Changes in the Character of Work. If alterations or
changes in quantities significantly change the character of the work
under the contract, whether such alterations or changes are in
themselves significant changes to the character of the work, or by
affecting other work, cause such other work to become significantly
different in character, an adjustment, excluding anticipated profit, will be
made to the contract. The basis for the adjustment must be agreed upon
prior to the performance of the work in accordance with subsection
109.05.

The term significant change will be construed to apply only to the
following circumstances:

1. When the character of the work, as altered, differs materially in kind
or nature from that involved or included in the original proposed
construction; or

2. When a major pay item, as defined in subsection 101.03, is
increased in excess of 125 percent or decreased below 75 percent of
the original contract quantity. Any allowance for increase in quantity
will apply only to that portion in excess of 125 percent of original pay
item quantity, or in case of a decrease below 75 percent, to the
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actual amount of work performed. For decreases below 75 percent,
the maximum allowable adjustment will not exceed an amount equal
to 75 percent of the original contract quantity times the contract unit
price.

3. When the Engineer increases the quantity of a minor pay item such
that the revised quantity meets the criteria for a major pay item. The
Department will make an adjustment in the contract unit price that
applies only to the quantity of that pay item that exceeds the quantity
meeting the criteria for a major pay item.

C. Differing Site Condition. During the progress of the work, if
subsurface or latent physical conditions are encountered at the site
differing materially from those indicated in the contract or if unknown
physical conditions of an unusual nature, differing materially from those
ordinarily encountered and generally recognized as inherent in the work
provided for in the contract, are encountered at the site, the party
discovering such conditions must promptly notify the other party in
writing of the specific differing conditions before the site is disturbed and
before the affected work is performed.

Upon written notification from the Contractor, the Engineer will
investigate the conditions, and if it is determined that the conditions
materially differ and cause an increase or decrease in the cost or time
required for the performance of any work under the contract, an
adjustment, excluding anticipated profits, will be made and the contract
modified in writing accordingly. The Engineer will notify the Contractor of
the determination whether or not an adjustment of the contract is
warranted in accordance with subsection 103.03.C.

No contract adjustment which results in a benefit to the Contractor will be
allowed unless the Contractor has provided the required written notice.

No contract adjustment will be allowed under this clause for any effects
caused on unchanged work.

D. Suspension of Work Ordered by the Engineer. If the performance
of all or any portion of the work is suspended or delayed by the Engineer
in writing for an unreasonable period of time (not originally anticipated,
customary, or inherent to the construction industry) and the Contractor
believes that additional compensation or contract time is due as a result
of such suspension or delay, the Contractor must submit to the Engineer
in writing a request for adjustment within 7 calendar days of receipt of the
notice to resume work. The request must set forth the reasons and
support for the adjustment in accordance with subsection 103.03.B.
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Upon receipt, the Engineer will evaluate the Contractor's request. If the
Engineer agrees that the cost or time required for the performance of the
contract has increased as a result of the suspension and the suspension
was caused by conditions beyond the control of and not the fault of the
Contractor, its suppliers, or Subcontractors at any tier, and the
suspension was not caused by weather, the Engineer will make an
adjustment (excluding profit) and modify the contract in writing. The
Contractor will be notified of the Engineer's determination whether or not
an adjustment of the contract is warranted in accordance with subsection
103.03.C.

No contract adjustment will be allowed unless the contractor has
submitted a request for adjustment within the time prescribed.

No contract adjustment will be allowed under this clause to the extent
that performance would have been suspended or delayed by any other
cause, or for which an adjustment is provided for or excluded under any
other term or condition of this contract.

E. Extra Work. The Engineer may, at any time during the progress of
the contract, order extra work. The Engineer will provide the Contractor
with a work order stating the location, kind, and estimated quantity of the
extra work the Contractor is to perform.

F. Eliminated Work. The Engineer may eliminate all or a portion of
any pay item.

The Department will compensate the Contractor a fair and equitable
amount for all direct costs incurred on the item prior to the elimination of
the pay item.

103.03. Contractor-Engineer Communication.

A. General. The specified time limits may only be extended through a
written, jointly signed agreement between the Contractor and the
Engineer.

B. Written Notice, by Contractor. The written notice required by
subsection 103.02 should include the following:

1. A description of the situation;

2. The time and date the situation was first identified by the Contractor;

3. The location of the situation, if appropriate;

4. A clear explanation of why the situation requires a revision to the
contract, including appropriate references to the pertinent portions of
the contract;

5. A statement of the revisions deemed necessary in the contract
price(s), delivery schedule(s), phasing, time, etc. Because of its
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7.

C.

103.03

preliminary nature, the Department recognizes that this information
may rely on estimates;

An estimate of the time by which the Engineer must respond to
minimize cost or delay, and, if applicable;

Anything else that will help achieve timely resolution.

Written Response, by Engineer. Within 7 calendar days of

receiving the Contractor’s written notice, or sooner if possible, the
Engineer will provide a written response that includes one of the
following:

1.

D.

Confirmation of the need for a revision to the contract and a
statement of the applicable subsections of section 108 and
subsection 109.05 under which the revision is determined. If the
work covered by the revision is complete at the time of the response,
the Engineer will include the applicable contract modification in the
response. A time extension, if one is necessary, will be determined
in accordance with section 108 and the result included.
Compensation for the revision, if any is necessary, will be
determined in accordance with subsection 109.05 and the result
included.

Denial of the request for a revision to the contract, in which case the
Engineer will make clear, through reference to the contract, why the
issue does not require a revision to the contract.

A request for additional information, in which case the Engineer will
state clearly what is needed and by when; the Engineer will issue a
final response within 7 calendar days of receiving the additional
requested information, or sooner if possible.

Contractor’s Recourse. If the Contractor disagrees with the

Engineer’s final written response or the Engineer’s response is untimely,
the Contractor may pursue a claim in accordance with subsection
104.10.
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Section 104. CONTROL OF THE WORK

104.01. Authority of Department. The Contractor must not construe
approvals, reviews, or inspections by the Department or its officers,
agents, and employees as a warranty or assumption of liability on the
part of the Department. The Contractor understands and agrees that
approvals, reviews, and inspections are for the sole and exclusive
purposes of the Department, which is acting in a governmental capacity
under the contract. Department approvals, reviews, and inspections do
not relieve the Contractor of its contractual obligations. The Contractor
understands that approvals, reviews, and inspections are undertaken for
the sole use and information of the Department and will not act as a
warranty as to the propriety of the Contractor’s performance.

A. General Authority of the Engineer. The Engineer will decide
questions that arise concerning the interpretation of the contract, and its
acceptable fulfilment. The Engineer will also decide questions regarding
the quality and acceptability of materials provided, work performed,
manner of performance, and rate of progress of the work.

If either party discovers any errors, uncertainties, inconsistencies,
omissions, or conflicts in the contract, the Engineer will clarify and
determine the true intent of the contract.

B. Authority of the Engineer to Suspend Work. The Engineer may
suspend the work, or a portion of the work, for the following:

1. Failure by the Contractor to correct conditions that are unsafe for the
worker or the general public,

2. Unsuitable weather,

3. Conditions considered unfavorable for the prosecution of the work, or

4. Any other condition or reason deemed to be in the interest of the
public.

Upon written notice of a suspension, the Contractor must put the work in
a satisfactory condition and protect the work, as directed by the
Engineer. The suspended work will not adversely affect the safety or
mobility of the public. The Contractor must not resume the suspended
work until directed, in writing, by the Engineer.

C. Authority of the Engineer to Direct the Acceleration of the Work.
The Engineer may order the Contractor to accelerate the work or
portions of the work to avoid user delay costs or to complete the project
early.

D. Authority and Duties of Inspectors. The Department may appoint
Inspectors to inspect and test materials and work. These duties may
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extend to all parts of the work and preparation or manufacture of
materials for use in the work. The Department does not authorize an
Inspector to revoke or change the contract. If a dispute arises between
the Contractor and the Inspector regarding the materials provided or
performance of the work, the Inspector may, by written notice to the
Contractor, reject materials or suspend the work until the Engineer
makes a determination regarding the dispute. @ The Department
considers work performed contrary to the Inspector's directions or work
performed while suspended by the Inspector as unauthorized work. The
Engineer may direct the Contractor to remove and replace unauthorized
work at no additional cost to the Department in accordance with
subsection 104.05. Actions or omissions of the Inspector will not relieve
the Contractor of the responsibility of completing the work as required by
the contract.

E. Authority to Inspect. The Contractor must provide the Department
and its authorized representatives safe access to the work at all times.
The Contractor must provide the Department and its authorized
representatives with the information and assistance necessary for them
to make complete and detailed inspections. The Department may also
perform inspections at a mill, plant, laboratory, shop, or other locations
outside of the project limits. The Contractor is not entitled to a time
extension or compensation for reasonable delays, inconvenience, or any
other cause attributed to the Department's reasonable inspection of the
work.

F. Authority to Inspect Scales. The Department may inspect or verify
scale systems, private scale inspectors, and inspection agencies. The
Contractor must immediately correct any failure to meet the requirements
of this subsection.

The Contractor must ensure that scales are installed, maintained, and
used in accordance with 1964 PA 283 Michigan Weights and Measures
and the requirements of the NIST Handbook 44, Specifications,
Tolerances and Other Requirements.

The Contractor is responsible for all costs incurred for the inspection of
scale systems and no additional compensation will be allowed. The
Contractor is not entitled to a time extension or compensation for
reasonable delays, inconvenience, or any other cause attributed to the
Department's inspection of scale systems.

104.02. Plans and Working Drawings. The Department will provide
plans showing details of the work required by the contract. If the plans
omit dimensions necessary to complete the work, the Engineer will
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provide the Contractor with the omitted dimensions upon request. The
Contractor is responsible for all dimensions he scales from the plans.

The Contractor must submit for review all working drawings (including
shop drawings) not furnished by the Department for all parts of the work
as required by the contract.

At cofferdam locations where the combined depth of retained water and
soil below the water table is less than 6 feet, the Contractor must submit
working drawings for cofferdams that are not a part of the finished
structure for review. The Contractor must ensure an engineer(s),
competent in geotechnical and structural engineering, designs the
cofferdam. The Contractor is responsible for the correctness of the
working drawings and ensuring that the design complies with any permit
requirements.

At cofferdam locations where the combined depth of retained water and
soil below the water table is equal to or greater than 6 feet, the
Contractor must submit working drawings and design calculations for
cofferdams that are not part of the finished structure for review. The
Contractor must ensure that a professional engineer, licensed in the
State of Michigan, competent in geotechnical and structural engineering,
designs and seals the working drawings and design calculations for the
cofferdam. The Contractor is responsible for the correctness of the
working drawings and design calculations, and ensuring the design
complies with any permit requirements.

If the contract requires working drawings and design calculations for
falsework and forms that are not part of the finished structure, the
Contractor must submit these working drawings and design calculations
to the Engineer for Department review. If the contract does not require
these working drawings and design calculations, but the Engineer directs
the Contractor to submit them, the Department will pay for these working
drawings and design calculations as extra work in accordance with
subsection 103.02.E. The Contractor must ensure that a professional
engineer, licensed in the State of Michigan seals the working drawings
and design calculations submitted for falsework and forms. The
Contractor is responsible for the correctness of the working drawings and
design calculations, and ensuring the design complies with any permit
requirements.

The Contractor must submit to the Engineer as many copies of the
working drawings, and design calculations as needed for review and
distribution. The Department will require a reasonable time for review
and approval.
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The Department’s review and approval does not relieve the Contractor of
full responsibility for all negligence in the construction of the project
resulting from the working drawings. The Department’s review and
approval of the working drawings is not a warranty of the adequacy and
correctness of the design.

The Contractor may arrange for the Department to deal directly with the
fabricator or supplier to review the working drawings for the following or
similar items:

A. Fabricated structural elements,

B. Mechanical equipment,

C. Electrical equipment and circuitry, and
D. Water mains.

On existing structures, the Contractor must check the dimensions and
locations of the exposed features before starting construction to see that
its relationship to the proposed work is as shown on the plans. The
Contractor must notify the Engineer of differences between the actual
dimensions and locations of the existing structures and those shown on
the plans. The cost of verifying the dimensions and locations of existing
structures is included in the contract unit price for Mobilization in
accordance with subsection 150.

After completing the work, the Contractor must provide the Department
with one complete set of working drawings on a medium approved by the
Department. The Contractor must provide copies of catalogue cuts,
parts lists, operating procedures, and instructions as deemed necessary
for the project by the Engineer.

104.03. Deviations from the Plans. The Contractor must not deviate
from the plans or from Department-approved working drawings and
design calculations, unless the deviation is approved by the Engineer in
writing.

If the Engineer approves deviations from the plans or
Department-approved working drawings, the Contractor must submit to
the Engineer revised plans, working drawings, and design calculations,
sealed by a professional engineer, licensed in the State of Michigan, for
review by the Department. The Contractor is responsible for the
correctness of these revised plans, working drawings, and design
calculations, and ensuring that the revised design complies with any
permit requirements.

104.04. Conformity with the Contract. The Contractor must perform
the work as required by the contract. The Engineer may reject work that
does not meet the contract requirements. If the Engineer accepts work
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that does not meet the contract requirements, the Engineer will
document the basis of acceptance by contract modification. The
Engineer will determine whether a reduction in the contract unit price or a
guaranty bond is appropriate, and will document its determination with a
signed contract modification.

The Contractor must remove and replace or correct rejected work as
directed by the Engineer, at no additional cost to the Department.

104.05. Removal of Unauthorized Work. If the Contractor performs
unauthorized work as defined in subsection 101.03, the Engineer may
reject the unauthorized work.

104.06. Coordination of Drawing Dimensions and Contract
Document. In case of a conflict in the contract documents, the following
establishes the order of precedence:

A. All proposal material except those listed in subsections 104.06.B
through 104.06.F

B. Special provisions

C. Supplemental specifications

D. Project plans and drawings

E. Standard plans

F. Standard specifications

Plan dimensions take precedence over calculated dimensions;
calculated dimensions take precedence over scaled dimensions.

The Contractor must not take advantage of errors or omissions in the
contract. If any errors, uncertainties, inconsistencies, omissions, or
conflicts are discovered in the contract documents, the Engineer will
determine the true intent of the contract in accordance with subsection
104.01.A.

104.07. Contractor Obligations. The Contractor must obtain and
provide sufficient materials, equipment, tools, labor, and incidentals to
complete the project as required by the contract. The Contractor, its
suppliers, and its Subcontractors must allow the Department access to,
relevant records, accounts, other project-related documentation, and to
their facilities as necessary for the Department to determine compliance
with the contract requirements.

Except for safety issues or as required by the contract, the Contractor
must not suspend work unless approved by the Engineer in writing. The
Contractor must notify the Engineer within 24 hours of suspending the
work.
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A. Project Supervisor. The Contractor must provide a Project
Supervisor to manage the work. Before beginning the work, the
Contractor must submit to the Engineer the name of the Project
Supervisor in writing. As the primary representative of the Contractor on
the project, the Project Supervisor must be available at all times and
must:

1. Keep a copy of relevant contract documents for the project at the
project at all times;

2. Ensure each Subcontractor keeps a set of relevant contract
documents covering their work at the project at all times;

3. Communicate in English;

4. Be capable of reading, interpreting, and implementing the relevant
contract documents;

5. Communicate with subcontractors in a manner that ensures the
Department’s directions are carried out;

6. Be familiar with, and competent in the management of projects
involving, the type of work being performed;

7. Act as agent for the Contractor and be responsible for
subcontractors;

8. Anticipate construction impacts to property owners and businesses,
and work with these parties before the impacts occur to minimize
conflict;

9. Handle delays or quality issues for the Contractor; and

10. Receive and implement the direction of the Engineer.

When the Contractor or its Subcontractors are performing work, the
Project Supervisor must be present at the project, unless otherwise
approved by the Engineer. When the Contractor is not performing work,
the Contractor must designate a representative to receive and execute
directions from the Engineer at all times. The representative must be
available at all times to receive and sign work orders.

B. Safety and Health Requirements. The Contractor is responsible
for protecting the life and health of all personnel on the project; the safety
and health of the public; and property during the construction of the
project.

The Contractor must comply with all local, state, and federal laws and
regulations governing construction methods and the furnishing and use
of safeguards, safety devices, protective equipment, and environmental
and hazardous materials controls.

The Contractor must provide the following prior to the commencement of
construction:
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1.

Safety Supervisor. The Contractor must appoint a Safety
Supervisor, and an alternate, with the authority and responsibility to
administer the Construction Safety Program on the project. The
Contractor must provide written notification to the Engineer, State
Police, and local law enforcement agencies of the names,
addresses, and telephone numbers of the Safety Supervisor and the
alternate.

Construction Safety Program. The Contractor must submit a
written “Construction Safety Program” that outlines the plan and
procedures for preventing and mitigating accidents and fires on the
project and meeting all health and safety requirements of the
contract, including subsection 812.03. The Contractor must meet
with the Engineer to discuss the “Construction Safety Program” and
to develop mutual understandings to govern the administration and
enforcement of the program.

Emergency Control. The Safety Supervisor or alternate must
remain on-call for notification of emergencies that may arise during
periods when construction operations are not in progress.

The Safety Supervisor or alternate must periodically meet with the
Engineer as the work progresses to review the contract and the
“Construction Safety Program,” and to consider necessary changes
to the program for traffic protection and accident prevention.

If the Safety Supervisor or the alternate is not available to take
protective or corrective action, the Department will authorize others
to do the protective or corrective action. The Department considers
the cost associated with protective or corrective action, required for
traffic protection and accident prevention, and completed by others
at the Department’s direction to be the responsibility of the
Contractor.

Maintenance During Construction.

Routine Maintenance by the Department. Except as specified in
subsection 104.07.C.2 the Department will assume routine
maintenance of roads bridges or other facilities open to traffic or in
use by the public during periods of approved seasonal suspensions.
The Department defines routine maintenance as the repair of
damage to roads, bridges or other facilities from normal wear and
tear due to traffic and weather. Routine maintenance does not
include damage resulting from the Contractor's vehicles or
equipment. The Department will perform snow plowing and ice
control work on roads and facilities open to traffic.

1-34



104.07

The Contractor is not entitled to compensation for delays,
inconvenience, or any other cause attributed to the Department's
performance of routine maintenance.

2. Routine Maintenance by the Contractor. If the Contractor
maintains through traffic on the project, the Contractor must perform
necessary routine maintenance on that portion of the roadbed
surface on which construction operations have begun. The
Contractor must perform routine maintenance outside the area of
construction operations, but within project limits only if directed to do
so by the Engineer in writing. The Department will pay the
Contractor for the routine maintenance directed by the Engineer as
extra work in accordance with subsection 103.02.E.

The Contractor must perform routine maintenance on
Contractor-constructed temporary facilities not open to traffic or in
use by the public (including during periods of approved seasonal
suspensions) at no additional cost to the Department, unless
otherwise required by the contract. The Contractor must provide
access for local traffic to property along the project even during
seasonal suspension at no additional cost to the Department unless
otherwise provided for in the contract.

3. Damage Repair by the Contractor. Except as specified in
subsection 107.11, the Contractor must repair damage to highway
facilities caused by defective materials, faulty workmanship,
Contractor operations, and work not protected properly from naturally
occurring events at no additional cost to the Department. This
includes protection of traffic controls, removal of spilled materials
from the roadbed or drainage courses, and repair of damaged
facilities necessary for public travel and safety.

The Contractor must provide, install, and operate traffic control
devices required to warn traffic of and protect traffic from Contractor-
damaged facilities and repair operations at no additional cost to the
Department. If the Department determines that the Contractor is not
available to take protective or corrective actions, the Department will
authorize others to complete do the protective or corrective actions.
The cost associated with protective or corrective action, required due
to Contractor-damaged faciliies and repair operations, and
completed by others at the Department’s direction will be the
responsibility of the Contractor.

D. Final Clean Up. Unless otherwise required by the contract, the cost
of final clean up is included in the contact unit price for other pay items.
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Before final acceptance, the Contractor must complete all of the
following:

1. Remove the following from the project limits, unless otherwise
required by the contract or directed by the Engineer:

Falsework;

Unused materials;

Temporary erosion control devices;

Rubbish;

Temporary bridges, approaches, and buildings;

Equipment; and
g. Temporary traffic control devices.

2. Restore areas occupied during the project to a condition at least
equal to the condition existing before the Contractor began
performing work, as determined by the Engineer.

3. Replace or repair damaged fences.

4. Restore property that was used or damaged during the performance
of the work, including property outside of the project limits.

5. Provide the Department with written certification that all property that
was used or damaged during performance of the work, including
property outside of the project limits, has been restored in
accordance with applicable local, state and federal requirements.

6. Clean paved roadbeds within 5 working days before opening the
pavement surface to traffic taking precautions so as not to produce
airborne dust when cleaning roadbeds in residential and urban
areas.

~0oo0oT®

104.08. Cooperation by the Contractor. The Contractor must conduct
operations so as to cooperate with and interfere as little as possible with
activities of other contractors, the Department, utilities, or public
authorities on or near the project, and as directed by the Engineer. The
Department may perform other work and allow public utility companies
and others to do work on or near the project. The Contractor is not
entitled to compensation or time extension for delays or costs incurred as
a result of complying with this requirement, except as allowed in either
subsection 108.08 or subsection 109.05.

If a dispute arises between two or more Contractors or others as to the
respective rights of each under these specifications, the Engineer will
determine the matters at issue and will define the respective rights of the
various interests involved, in order to secure the completion of all parts of
the work in general harmony and with satisfactory results. The
Engineer’s decision will be final and binding on all parties concerned.
The Contractor, or any other party, is not entitled to a time extension or
compensation for delays, inconvenience, or any other cause attributed to
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the Engineer’s decision, except as allowed in either subsection 108.08 or
subsection 109.05.

104.09. Lines, Grades, and Elevations. The Contractor must provide,
place, protect, and maintain staking necessary for proper prosecution,
inspection, and final measurements of the work required by the contract.
The Contractor must determine and lay out detail dimensions and
elevations. The Engineer may check to ensure the Contractor's work
meets the contract requirements in accordance with subsection 104.01.

A. Engineer Staking. Before construction, the Engineer will establish
the original horizontal and vertical control points, if necessary. The
Engineer will perform the following staking:

1. On road projects, the Engineer will set stakes on construction
centerline or an offset line every 1,000 feet on tangent and at points
of curvature, tangent deflections, and spiral control. The Engineer
will loop and set benchmarks shown on the plans and temporary
benchmarks as necessary to establish points every 1,000 feet along
the project.

2. On bridge projects, the Engineer will provide a staked layout or a
base line so the structure can be staked radially. Before staking the
layout, the Engineer will discuss the staking method used with the
Contractor. The staked layout will include witnesses and two
benchmarks. The Engineer will provide a staked layout diagram
showing witnesses, angles, and coordinates.

3. If required for the installation of right-of-way fence or to delineate
right-of-way, the Engineer will set a right-of-way stake at no greater
than 100 foot intervals along the right-of-way line and at all corners
marking a change in width or direction.

The Engineer may eliminate points of intersection of curves and spirals if
they fall outside of the project limits. The Engineer will provide a list of
applicable coordinates for control points and benchmarks.

B. Contractor Staking. The Contractor must complete contractor
staking in accordance with section 824 and the following:

Supply stakes, survey equipment, personnel, and other devices to check,
mark, preserve, and maintain points, lines, and grades.

Set and mark stakes in a manner that will allow the Department to
inspect the work.

Perform the work in such a manner as to allow the proper verification of
all related work and pay items by the Engineer.
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Perform staking in such a manner as to allow the Engineer to exercise its
authority in accordance with subsection 104.01.

Two work days before moving benchmarks or control points, the
Contractor must notify and provide the Engineer with a list of points to be
moved, including calculations and descriptions of the new locations.

104.10. Claim for Extra Compensation or Time Extension. The
Contractor must sign and submit a claim for extra compensation or time
extension to the Department, whether on behalf of the contractor or any
tier subcontractor. If the Contractor fails to submit a claim in accordance
with the Department’s written claim procedure in effect at the time the
Contractor files the claim and this subsection, the Contractor waives its
rights to compensation or a time extension for the claim. This waiver
applies whether or not, as a result of the Contractor’s failure to comply
with these requirements, the Department’s rights were prejudiced. The
Contractor and Department will use the following procedure for claims:

A. Notice of Claim. The Contractor must sign all notices of intent to file
a claim and ensure the written notice includes a concise description of
the claim and identifies the contract requirement in dispute. If seeking
extra compensation for any reason not specifically covered elsewhere in
the contract, the Contractor must notify the Engineer in writing in
accordance with following time requirements:

1. Before beginning the work or upon encountering the circumstance
that is the basis of the claim.

2. Within 3 calendar days after the beginning of a delay, for which the
Contractor intends to seek compensation.

If the Contractor fails to provide written notice, the Contractor waives all
rights to a claim for compensation or a time extension except if the
Department prepared records that substantiate the claims with regard to
liabilty and amount, and claims are for extra costs that were
unforeseeable. If the Contractor fails to provide proper written notice for
extra compensation or if the Contractor fails to allow the Engineer to
record accounts of actual costs, the Department’'s claims process
decision regarding extra compensation will be considered final and
binding.

The Department will not consider the Contractor's refusal to sign a
written contract modification or work order, or the Contractor’s signing of
a contract modification or work order under protest, as the required
written notice.

B. Keeping Records. If submitting a written notice of intent to file a
claim, the Contractor must:
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Keep accurate records of the costs of the work or delay;

Allow the Engineer every facility for keeping records regarding the
costs of the work or delay related to the claim; and

Compare records with the Engineer and bring them into agreement
at the end of each day.

Validity of Claim. The notice of intent to file a claim or the

Engineer’s cost record keeping does not establish the validity of a claim.

D.

Timing for Filing of Claim. The Contractor must file a claim with

the Engineer within the following timeframes, whichever occurs first:

1.

No later than 60 calendar days after the work involved in the claim is
completed, or the delay, loss of efficiency, loss of productivity, or
similar event is terminated; or

No later than 60 calendar days after the final acceptance of all
contract work.

The Department may grant extensions of the above time requirements in
accordance with the Department’s current claim procedure.

E.

Claim Content and Certification. The Contractor’s claim must

include a completed Form 1953 Claim Content and Certification that
contains the following information, as applicable:

1.

2.

A detailed factual statement of the claim providing necessary dates,

locations, and items of work related to and included in the claim.

The date or dates on which actions resulting in the claim occurred or

conditions resulting in the claim became evident.

Identification of documents substantiating the Contractor’s claim.

Identification of the provisions of the contract that support the claim

and a statement of the reasons these provisions support the claim.

A detailed compilation and a breakdown of the amount of additional

compensation sought as follows:

a. Documented additional labor costs;

b. Documented additional material costs;

c. List of additional equipment costs, including each piece of
equipment and the rental rate claimed for each; and

d. Other additional direct costs or damages, and associated
supporting documentation.

For a claim related to an extension of time, a detailed compilation of

the specific dates and the exact number of calendar days sought for

the time extension, the basis for entitlement to time for each day, all

documentation of the delay, and all impacts of the delay to the

progress schedule and critical path.
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Subcontractors must document and certify their claim(s) as described in
subsection 104.10.E. If the Contractor has a claim item related to a
Subcontractor’s claim, the Contractor must document and certify their
claim as described in subsection 104.10.E.

F. Consistency of Claim and Exhaustion of Administrative
Remedies. If the Contractor’s claim in any administrative proceeding or
in the Court of Claims seeks relief greater than the amount sought at a
prior level, or if the claim is based on facts or issues that differ from those
presented at a prior level, the Contractor has failed to exhaust its
administrative remedies. If the Contractor fails to exhaust its
administrative remedies, the claim must be returned by the Department
to the preceding level for a new review and decision. The Department in
its sole discretion will determine whether the Contractor has exhausted
its administrative remedy at any level. The Department’s decision is final
and binding, and not subject to further review or consideration. Nothing
in this paragraph precludes the Contractor from withdrawing any portion
of its claim or reducing the amount sought at any time.

The Contractor’s written acceptance of an administrative proceeding
panel’s decision on claim item(s) constitutes a settlement of the claim
item(s) and bars the Contractor from pursuing further legal remedies
against the Department on the settled claim item(s).

104.11. Work Zone Safety and Mobility.

A. General Traffic Control. The Contractor must not close roads,
bridges, or sections of roads and bridges to traffic unless otherwise
required by the contract or directed by the Engineer. The Contractor
must provide, install, and maintain temporary traffic control devices in
accordance with section 812 or as required by the contract.

B. Contractor Operations. The Contractor must develop and provide
a work zone traffic control plan for the project in accordance with the
Work Zone Safety and Mobility Manual. The work zone traffic control
plan must outline the Contractor’s haul routes, work zone access points,
and the maintenance of the temporary traffic-control devices. The
Contractor must ensure the work zone traffic control plan minimizes
conflicts between construction vehicles and motorists, and maintains
overall safety and mobility within the work zone.

1. Limitations for Construction Equipment On or Crossing
Pavements and Structures. The Engineer will consider allowing
the Contractor to use construction equipment on pavements and
structures within project limits after the Contractor performs the
following:
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a. Saws ftransverse expansion joints and places temporary or
permanent seals,

b. Makes relief cuts for transverse contraction and longitudinal
joints,

c. Places applicable temporary or permanent seals in transverse
contraction joints that have been sawed full width;

d. Completes the transverse post tensioning of a bridge span, and

e. Ensures the concrete has gained sufficient strength for the
placement of the intended load.

The Department will not allow construction equipment traveling on
pavements to have tire loads greater than 850 pounds per inch of
nominal tire width.

The Contractor must not use equipment that will damage the surface
without protective devices, such as planks or timbers. The
Contractor cannot use an earth cushion on a bridge structure.

Permission to use construction equipment on pavements and
structures will neither constitute a waiver of applicable provisions of
subsection 107.11 nor waive the Contractor’s legal responsibility to
observe weight restrictions on highway sections that the Department
has approved for traffic in accordance with subsection 107.21.

The Department defines overweight loads as loads with maximum
gross axle loadings greater than the limits specified in 1949 PA 300
Michigan Vehicle Code. The Department defines legal load limits, as
the term is used in this section, as loads carried by vehicles with axle
loading as specified in 1949 PA 300.

The Contractor must determine concrete strength as specified for
applicable work progress specimens in Division 6 or Division 7.

Construction Equipment Crossing Structures Which Have Not
Attained 100 Percent of Class Design Strength. The Engineer will
consider requests to cross concrete bridges, grade separations, and
box and slab culverts based on the gross vehicle load and the
concrete strength as specified in Table 104-1. The Contractor must
ensure the maximum axle loading is no greater than the loadings
permitted under 1949 PA 300 for the axle spacing indicated therein.
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Table 104-1
Loads Permitted to Cross Structures as Concrete Gains Strength
Minimum Class Design Maximum Total Gross Vehicle Weight or
Compressive Strength, % Maximum Allowable Number of Axles (a)
60 30,000 lbs
67 37,500 lbs
75 5 axles
80 No limit on axle number
a.  The Department will evaluate crawler-mounted equipment on an individual
basis.

Construction Equipment Crossing Structures Which Have

Attained 100 Percent of Class Design Strength. If the Contractor
requests permission to cross structures within the project limits with
vehicles that weigh more than the legal load limit, the Engineer will
make a design analysis of the structure and the proposed loading
based on established criteria. If the Engineer approves, the
Contractor must cross structures with vehicles that weigh more than
the legal load limit as follows:

a.

General Requirements. The Contractor must grade and
maintain structure approaches flush with the bridge deck at least
50 feet from each end of the structure.

The Contractor must place a temporary concrete or structural
timber header on the pavement seat at each end of the structure.
The Contractor must use a Y-inch wood divider, two thicknesses
of heavy building paper, or 6 mil polyethylene to separate a
temporary concrete header from the pavement seat. The
Contractor must remove and dispose of the temporary header
and divider board at the time of paving.

The Contractor must ensure equipment comes to a complete
stop before crossing a structure. The Contractor must only allow
one loaded vehicle on the structure at one time. The Contractor
must ensure equipment does not travel on the structure at
speeds greater than 5 miles per hour, unless otherwise required
by the contract.

Specific Requirements. If allowing crossings, the Department
will state the following specific conditions in the authorization:

i. Material to be used to cover and protect joints from
infiltration and damage,

ii. Axle weights loaded and unloaded,

iii. Spacing of axles,

iv. Spacing of wheels on each axle,

v. Tire size, and
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vi. Estimated number of vehicle crossings to be made.

c. Damage to the Structure. The Contractor must inspect the
structure for damage with the Engineer before and after hauling.
The Contractor must repair damage to the structure, including
joints, resulting from hauling operations at no additional cost to
the Department.

d. Violation of Requirements. If the Contractor violates any of
these requirements or any conditions specified by the
Department, the Engineer will immediately revoke the authorized
permission. The Contractor must not consider the authorization
to haul across a structure or the withdrawal of authorization to
haul across a structure as the basis for compensation or for a
revision to the contract unit price for any item or entitlement to a
time extension.

Overloads Not Exceeding Legal Limits by 50 Percent on or
Crossing Pavements. The Department will consider loads on
concrete pavements, other than temporary concrete pavements, that
do not exceed legal limits by 50 percent in accordance with
Table 104-2.

Table 104-2
Required Pavement Strength Before Crossing New and Existing Pavements
within Project Limits

Flexural Strength all Maximum Load Type Allowed
Mixes, psi
450 Slip-form pavers and finishing equipment
550 Load within legal limits

Loads up to 25 percent over legal limits (for batch-
hauling and shoulder operations only)

Occasional loads up to 50 percent over legal limits
(to complete construction activities)

600

650

The Engineer may allow occasional loads that exceed the legal limit
by not more than 50 percent on hot mix asphalt pavements after
rolling is complete and the mat has cooled to ambient temperatures.
The Contractor must protect pavement, including edges, to prevent
damage to the pavement. If the Contractor's hauling operations
cause damage, the Contractor must repair the damage at no
additional cost to the Department.

Overloads Exceeding Legal Limits by 50 Percent On or
Crossing Pavements. The Engineer may allow loads that exceed
the legal load limit by 50 percent or more to cross existing portland
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cement concrete pavements at designated locations under the
following conditions:

a. The Contractor places transverse joint saw cuts in the pavement
and uses painted lines to define the crossing area
(approximately 50 feet wide).

b. The Contractor maintains traffic on the pavement during hauling
and reconstruction, as approved by the Engineer.

c. After completing hauling with overloads, the Contractor must
remove the pavement between the two saw cuts and replace the
pavement with new pavement of the same type and design as
the original pavement.

If traveling across existing or new hot mix asphalt pavements with
loads that exceed the legal load limit by 50 percent or more, the
Contractor must remove and replace the crossing area to the
required surface tolerances, as directed by the Engineer.

If the Contractor crosses existing pavements while hauling material
from sources other than Department-designated sources, the
Contractor must perform repair and restoration work as consideration
for permission to haul with overloaded wheels or axles at no
additional cost to the Department.

If the Contractor crosses existing pavements while hauling material
from a Department-designated borrow area, the Department will pay
for the removal and replacement of pavement, if directed by the
Engineer, at the contract unit price for required items of work.

104.12. Approval for the Use of the Right-of-Way. The Contractor
may use Department-owned right-of-way to perform the work if approved
in writing by the Engineer. The Department may designate portions of
the right-of-way or other Department property for possible use in the
contract. The proposed right-of-way use must be directly related to the
operations of the project under contract. Additional restrictions regarding
the use of right-of-way may exist in other sections of the contract.

To use Department right-of-way, the Contractor must submit to the
Engineer a written request including a “Right-of-Way Use Plan.” The
Contractor must include the following in the plan:

Tmoow>

Site location and layout,

General intended use,

Site access plan,

Identification of materials and method of storage as applicable,
Soil erosion control plan,

Site restoration requirements,
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G. Drainage and environmental protection plan,
H. Acquisition of necessary permits, and
I.  Commitment to follow all local laws and ordinances.

The Engineer may direct the Contractor to include additional information
in the plan.

The Department will review the written request and provide a written
response to the request indicating approval, approval with conditions or
modifications, or denial with reason.

1-45



105.01

Section 105. CONTROL OF MATERIALS

105.01. Quality and Source of Supply. Unless otherwise required by
the contract, the Contractor must:

A. Provide new materials and fabricated items that meet the
requirements of the specifications and are certified by the supplier in
writing or approved by the Engineer in writing before use in the work.

B. Upon award of the contract, provide the information requested on the
Department’s Form 0501 Materials Source List for the materials to be
used in the work.

C. Notify the Engineer in writing, at least 7 days prior to when materials
are required on site, that materials are ready for sampling, testing or
inspection by the Department, including materials obtained from
Department-approved certifiers or selected from the Department’s
Qualified Products List.

D. Change the source of supply only after providing the Department
with a reasonable time to perform the required sampling, testing or
inspection.

E. Provide the required documentation and obtain written approval from
the Engineer before transferring materials that the Department has
accepted, for use on another Department contract.

If the Department determines that a source of supply does not provide an
acceptable product as required by the contract, the Engineer may require
the Contractor to provide acceptable material from other sources. The
Contractor is not entitled to a time extension or compensation for delays,
inconvenience, or any other cause attributed to the Contractor providing
acceptable material from other sources.

105.02. Natural Material Sources Found within the Excavation
Limits. The Contractor may use natural material found within the
excavation limits if the material meets the contract requirements of the
work for which it is used, as determined by the Engineer. The
Department will pay the Contractor for excavating this material at the
corresponding contract unit price and for the pay item for which the
excavated material is used.

105.03. Borrow Material. The Department defines borrow material as
material found outside the excavation limits. Unless otherwise required
by the contract, the Contractor must provide borrow material. The cost
of excavating borrow material is included in the contract unit price of the
pay items for which the borrow material is used.
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The Contractor may not remove borrow material from the project limits
unless approved by the Engineer in writing. If approved by the Engineer,
the Contractor must reimburse the Department for the materials removed
from the project limits at a rate of $1.00 per cubic yard, in-place volume.

The contract may identify a source of Department-provided borrow
material for the Contractor's use on the project. After removing the
borrow material, the Contractor must not waste other material in the
borrow area until approved by the Engineer in writing.

If the contract identifies a source of borrow materials, it is the
Contractor’s responsibility to determine the equipment and work required
to produce acceptable material from that source. Variations in the
quantity and quality of borrow materials from a Department-provided
source are normal. Based on material test results, the Engineer may
limit removal of material from a source and may reject portions of the
material from the source in accordance with subsection 105.08.

Before using material from sources other than those identified in the
contract, the Contractor must provide written certification to the Engineer
that the material is environmentally acceptable, acquire required rights
and permits, and submit a copy of any permits to the Engineer. The cost
of acquiring these sources, obtaining necessary permits, and using the
material from these sources is included in the contract unit price of the
pay item for which the material is used.

Granular material excavated from underwater must be stockpiled and
drained so it is free of water before placement on a prepared subgrade.
If the Contractor chooses to dewater borrow material by temporarily
lowering the water table, the Contractor is responsible for damages
caused by this method.

After completing the work, the Contractor must restore sources of borrow
material in accordance with subsection 205.03.H

The Contractor is responsible for necessary construction, maintenance,
and rehabilitation of routes used to haul borrow material, unless
otherwise required by the contract. The cost to build and maintain routes
to haul borrow material is included in the contract unit price for the
relevant pay items. The Contractor is responsible for damages caused
by hauling operations in accordance with section 107.
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The Contractor must make provisions for haul routes involving a private
railroad crossing in accordance with subsection 107.20.

105.04. Miscellaneous Quantities. If it is not possible to determine the
location and quantity of a pay item until after construction has begun, the
plans will reflect a miscellaneous quantity. If the pay item with the
miscellaneous quantity involves the purchase of materials, the
Contractor must not order those materials until the Engineer has
determined the actual quantity of those materials.

105.05. Approval of Materials Incorporated into the Work. The
Engineer may inspect materials that the Contractor will incorporate into
the work at any time and at any place during the preparation, storage,
and use of the materials. The Engineer will perform inspections of the
materials, including sampling and testing, in accordance with the
methods required by the contract to determine if the material meets the
contract requirements. References within the contract to the
Department’s procedures for inspection, sampling, testing, and
certification of materials refer to the edition of the relevant manuals,
MTMs, standard plans and standard specifications that are current as of
the advertisement date, unless otherwise required by the contract.

If the Engineer inspects the materials at the plant, the Contractor must
ensure the producer, supplier, or manufacturer provides and maintains
accommodations, for the exclusive use of the Engineer in performing
tests, in accordance with section 809.

A. Approval by Certification or Qualified Products List. A materials
certification or inclusion on the Qualified Products List is not to be
construed as Department acceptance, warranty, or guarantee that the
material provided by the Contractor meets the requirements of the
contract. If the Contractor chooses to obtain materials under certification
by the supplier or from the Qualified Products List, the Contractor must
ensure the supplier provides materials that meet the contract
requirements.

If the Department approves the use of materials from a certified supplier
or from the Qualified Products List, the Contractor is responsible for
removal and replacement of nonconforming materials, even after final
acceptance, unless the Contractor can prove all of the following:

1. The Contractor provided the notice required by subsection 105.01.C,
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2. The Contractor provided the Department a reasonable time to
sample, test or inspect the material prior to incorporation into the
work,

3. The Contractor did not know, and had no reason to know through
reasonable inquiry, that substandard materials had been supplied,

4. The materials provided matched the material described in the
certification statement or Qualified Products List, and

5. The material described in the certification statement or Qualified
Products List corresponded to the description in the specification.

The Contractor must notify the Engineer if the Contractor has, or by
reasonable inquiry should have, reason to believe that a material
supplier, producer, or manufacturer’s circumstances have changed so
that the quality of the materials certified for use on the project or
materials on the Qualified Products List might not meet the contract
requirements. The Contractor must notify the Engineer if the Contractor
has any doubt about the approval of materials certified for use on the
project or materials from the Qualified Products List.

B. Approval by Test. The Contractor must provide such facilities as
may be required by the contract for the Engineer to collect samples of
materials and forward the samples to the testing laboratory. The
materials represented by the samples being tested are not to be used
until the Engineer determines that the materials meet the contract
requirements. The Contractor must provide required samples to the
Engineer at no additional cost to the Department. The Contractor must
prepay transportation charges for shipment of samples to the testing
laboratory designated by the Department. The Department will test
these samples at its own expense.

105.06. Storage of Materials. The Department may designate portions
of the right-of-way or other Department property on the plans as possible
locations for storing materials, in accordance with subsection 104.12.
The Contractor must restore locations used for storage in accordance
with section 205.

The Contractor must store materials:

A. In a manner that will preserve the quality of the materials and
prevent damage to existing woody vegetation not identified for removal;
B. Using shelters to protect items susceptible to damage;

C. In a location that does not prohibit or delay the Engineer’s
inspections; and

1-49



105.06

D. On private property only if approved by the owner and lessee in
writing. If storing materials on private property, the Contractor must
provide a copy of the written permission to the Engineer.

If the Engineer approved materials before the Contractor stored them,
the Engineer may inspect the materials again before the Contractor
incorporates them into the work.

105.07. Handling and Transporting Materials. The Contractor must
handle materials in a manner that will preserve the quality of the
materials.

The Contractor must transport materials from a storage location to the
location that the Contractor will incorporate the materials into the work
using vehicles constructed and maintained to prevent loss or segregation
of materials after loading and measuring.

105.08. Nonconforming Materials.

A. Nonconforming Materials Identified before Incorporation into
the Work. The Engineer will take one of the following actions for
nonconforming materials identified before incorporation into the work:

1. The Engineer will reject the nonconforming materials and direct the
Contractor to correct the rejected materials or remove the rejected
materials from the project and replace with materials that meet the
contract requirements. The Contractor must correct or remove and
replace the rejected materials at no additional cost to the
Department. Before incorporating corrected materials into the work,
the Contractor must obtain the Engineer’s approval.

2. The Engineer will accept the nonconforming materials and make a
reduction in the contract unit price for the relevant pay item or accept
a guaranty bond in accordance with subsection 104.04.

B. Nonconforming Materials Identified after Incorporation into the
Work. The Engineer will take one of the following actions for
nonconforming materials identified after incorporation into the work:

1. The Engineer will reject the nonconforming materials in accordance
with subsection 104.04.

2. The Engineer will accept the nonconforming materials and make a
reduction in the contract unit price for the relevant pay item or accept
a guaranty bond in accordance with subsection 104.04.

105.09. Materials not Incorporated into the Work. Before the
Engineer will grant final acceptance, the Contractor must remove
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materials not incorporated into the work from the project in accordance
with subsection 205.03.P, except for materials specially produced for the
project.

The Department may purchase the materials specifically produced for
the project but not incorporated into the work. If the Department decides
to purchase these materials, the Department will only purchase the
surplus quantity of these materials not incorporated into the work. The
surplus quantity is the difference between the quantity of the material
shown on the plans and the actual quantity of materials incorporated into
the work. The Department will only pay the Contractor for the cost to
produce, deliver, and handle these materials in accordance with
subsection 109.05.C, excluding overhead and profit.

105.10. Source of Steel and Iron. The Contractor must provide steel
and iron materials, for permanent incorporation into the work, that were
produced only in the United States. FHWA may grant a waiver for steel
and iron materials if they are not produced in sufficient and reasonably
available quantities that are of satisfactory quality. Steel and iron
materials include steel, steel products, and products that include steel
components.

The Contractor must ensure that the manufacturing processes, including
the application of coatings, for these materials and products occur in the
United States. The application of coatings includes processes that
protect or enhance the value of the material to which the coating is
applied.

The Contractor may provide a minimal amount of foreign steel materials
on the project, if the total invoice cost of the foreign steel materials
permanently incorporated in the project does not exceed 0.1 percent of
the original contract amount or $2,500, whichever is greater. The
Department defines the total invoice cost as the total value of the foreign
steel materials delivered to the project.

The Contractor must submit written certification of compliance with the
requirements of this subsection to the Engineer.
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Section 106. QUALITY ASSURANCE ACCEPTANCE PROGRAM

106.01. Quality Assurance Acceptance Program. The Department’s
Quality Assurance Acceptance Program uses a statistical evaluation of
test results to estimate the percent of a lot that meets the limits or
tolerances established for each quality index parameter. The limits or
tolerances for each quality index parameter are specified in the relevant
section of the specifications. The Department will use the percent within
limits (PWL) to calculate a pay adjustment for each lot tested. The
Department will base acceptance and payment on the quality index
parameters established in the contract for each pay item covered by this
acceptance program. Refer to the contract and the Materials Quality
Assurance Procedures Manual for details.
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Section 107. LEGAL RELATIONS AND RESPONSIBILITIES TO THE
PUBLIC

107.01. Laws to be Observed. The Contractor must be familiar with all
state and federal laws, rules, executive orders, regulations, agricultural
quarantines, local ordinances, and State Administrative Board
resolutions that are current at the date of the advertisement and that
supplement the contract or affect the equipment and materials used in
the proposed construction, those employed on the work, and the conduct
of the work. The Contractor must hold harmless and indemnify the
Department and its representatives against any claim arising from any
violation.

It is the Contractor’'s responsibility to determine what the laws require
and then, at the sole expense of the Contractor, to perform the work
required by the contract in whatever manner may be necessary to
comply with all applicable laws. The Contractor is liable to the
Department for fines, remediation, or environmental response costs
incurred by the Department because of the Contractor’s failure to comply
with federal, state, and local laws.

It is the Engineer's right to shut down affected operations if the
Contractor does not comply with the applicable laws. The Engineer also
has the right to direct the Contractor to implement immediate remedial
action to bring the affected operations into compliance. The Contractor
is not entitled to a time extension or compensation for delays,
inconvenience, or any other cause attributed to the Engineer suspending
the work or directing remedial actions to bring the affected operations
into compliance with the applicable laws.

Pursuant to 1976 PA 453 Elliot-Larsen Civil Rights Act, the Contractor
agrees not to discriminate against an employee or applicant for
employment with respect to hire, tenure, terms, conditions, or privileges
of employment, or a matter directly or indirectly related to employment,
because of race, color, religion, national origin, age, sex, height, weight,
or marital status. The Contractor further agrees that every subcontract
entered for the performance of the contract will contain a provision
requiring nondiscrimination in employment binding upon each
subcontractor. Breach of this covenant may be regarded as a material
breach of the contract.

Pursuant to 1976 PA 220 Persons with Disabilities Civil Rights Act, the
Contractor agrees not to discriminate against an employee or applicant
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for employment with respect to hire, tenure, terms, conditions, or
privileges of employment, or a matter directly or indirectly related to
employment, because of a disability unrelated to the individual’s ability to
perform the duties of a particular job or position. The Contractor further
agrees that every subcontract entered for the performance of the
contract will contain a provision requiring nondiscrimination in
employment binding upon each subcontractor. Breach of this covenant
will be regarded as a material breach of the contract.

Pursuant to the Davis-Bacon and Related Acts contained in 29 CFR,
Parts 1, 3 and 5 and 1965 PA 166 Prevailing Wages on State Projects,
the Contractor must comply with all labor compliance provisions in the
contract and as specified in the current written Department procedures
for prevailing wage compliance oversight.

107.02. Permits and Licenses. The Contractor must obtain and pay for
permits and licenses required by the contract and necessary for the
lawful prosecution of the work, unless otherwise issued to or by the
Department.

A. Reimbursement of Fees. The Department will reimburse the
Contractor for the following:

1. Permit fees required by local government agencies to construct work
as required by the contract; and

2. That portion of deposits or cash bonds required by local government
agencies charged for inspection fees.

B. Environmental Permits. The Contractor must follow the
requirements outlined in the permits issued to the Department. If the
proposed work or work methods necessitate a change in conditions for
permits issued under the following provisions, the Contractor must
provide a written request to the Engineer to change the permits issued
under the following:

1. 1994 PA 451 Natural Resources and Environmental Protection Act:
a. Part 31, Water Resources Protection,
b. Part 31, National Pollutant Discharge Elimination System
(NPDES),
c. Part 301, Inland Lakes and Streams, and
d. Part 303, Wetland Protection, or
2. U.S. Army Corps of Engineers’ Section 404, Dredge and Fill.

The Contractor must not proceed with the change until the Department
provides written approval. The Department’s approval of the change will
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require internal coordination and the Contractor should therefore
anticipate some delay. If the Department determines the requested
change is detrimental to the environment, the Department will not submit
a permit revision request to MDNRE. The Contractor is not entitled to a
time extension or compensation for delays, inconvenience, or any other
cause attributed to obtaining, or the inability to obtain, the permit
changes, unless the need for the permit change was the result of a
contract revision in accordance with subsection 103.02.

107.03. Patented Processes and Materials. The Contractor must
defend all patent infringement suits resulting from the use of designs,
devices, material, or processes employed to construct the work as
required by the contract. The Contractor must hold harmless and
indemnify the Department against suits or claims for royalties, damages,
and costs.

The Contractor is responsible for submitting to the Engineer a written
statement from the patentee or licensee for plans, not supplied by the
Department, that embody the use of any patented process, device, or
design. The statement must set forth the exact terms under which the
plans are to be used and the fixed price for which the Contractor may
use the plans, processes, devices, or designs without further liability.

107.04. Federal Aid Participation. If any federal laws, rules, or
regulations conflict with any provisions of a federally assisted contract,
the federal requirements must prevail, take precedence, and be in force
over and against such provisions.

If the cost of the contract work includes federal participation, the work will
be under the supervision of the Department, but is subject to the
inspection and approval of the proper officials of the United States
Government. Inspections made by authorized federal representatives
will not make the United States Government a party to the contract and
will not interfere with the rights of the contract parties.

The making or use of false statements by the Contractor relating to
documentation is a felony punishable by a fine of no more than $10,000,
imprisonment for no more than 5 years, or both. Making or using false
claims for obtaining payment against federal funds subjects violators to
forfeiture of $2,000 for each violation. This is in accordance with the
anti-fraud statute originating from the Federal-Aid Road Act of 1916.
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107.05. Sanitary Provisions. The Contractor must provide and
maintain, in a neat and sanitary condition, facilities for the Contractor’s
employees to comply with the requirements and regulations of the
federal, state, and local health authorities, and must take precautions to
avoid creating unsanitary conditions.

The Contractor must remove temporary sanitary facilities from the project
limits before final acceptance. The Contractor must construct, maintain,
and remove temporary sanitary facilities at no additional cost to the
Department.

107.06. Furnishing Right-of-Way. The Department will be responsible
for the following:

A. Securing right-of-way necessary for the project before construction,
and

B. Identifying in the contract any right-of-way that the Department has
not secured.

107.07. Protection and Restoration of Property. The Contractor must
restore, at no additional cost to the Department, public and private
property damaged because of acts or omissions by the Contractor and
the employees and agents of the Contractor, to a condition similar and
equal to that existing before the damage occurred. If the Contractor
neglects to make restoration within 7 days of receiving written notice
from the Engineer, or as otherwise required by applicable laws or
regulations, the Engineer may proceed to make the restoration. The
Engineer will deduct the cost of the restoration from monies that are or
may become due the Contractor.

107.08. Land Monuments and Property Corners. The Contractor must
locate and preserve existing public land survey corners, property-
controlling corners, and alignment control points as shown on the plans
or as directed by the Engineer. The Contractor must provide a
professional surveyor, licensed in the State of Michigan, to perform work
necessary to maintain the corners. This work must be completed, and
will be paid for, in accordance with section 821.

107.09. Archaeological and Historical Findings. If the Contractor
finds what appear to be items of potentially archaeological or historical
significance (such as bones, artifacts, or buried foundations), the
Contractor must immediately stop operations in that location and notify
the Engineer. The Engineer will investigate and will direct the Contractor
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either to resume operations or to continue the suspension of operations,
in accordance with subsection 104.01.B.

The Contractor must cooperate in the recovery of archeological and
historical items, as directed by the Engineer. The Department will pay
the Contractor and grant a time extension for any delay related to the
recovery of archeological and historical items as extra work in
accordance with subsection 103.02.

107.10. Indemnification, Damage Liability, and Insurance.

A. Indemnification. The Contractor must hold harmless, indemnify,
and defend in litigation the State, the Commission, the Department, and
their agents and employees against claims for damage to public or
private property and for injuries to persons arising out of the performance
of the work until the Contractor achieves satisfactory final inspection in
accordance with subsection 109.07.C.1. The Contractor will not be
responsible for claims that result from the sole negligence or willful acts
or omissions of said indemnitee.

B. Workers’ Compensation Insurance. The Contractor must carry
the necessary Workers’ Compensation Insurance and must submit a
certification that it carries Workers’ Compensation Insurance to the
Department in accordance with subsection 102.15.

C. Bodily Injury and Property Damage. The Contractor must carry
adequate insurance, satisfactory to the Department, to afford protection
against claims for damage to public or private property and injuries to
persons arising out of the performance of the work until the Contractor
achieves satisfactory final inspection in accordance with subsection
109.07.C.1. If required by the contract, the Contractor must also carry
adequate insurance to protect the owner of premises on or near which
construction operations are to be performed. Copies of completed
certificates of insurance must be submitted to the Department, in
accordance with subsection 102.15.

1. Bodily Injury and Property Damage Other Than Automobile.
Unless otherwise required by the contract, the Contractor must
provide the following minimum limits of property damage and bodily
injury liability:
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Bodily Injury and Property Damage Liability:
Each Occurrence $1,000,000
Aggregate $2,000,000

This insurance must include coverage for the following:

a. Underground damage to facilities due to drilling and excavating
with mechanical equipment, and

b. Collapse or structural damage to structures due to blasting or
explosion, excavation, tunneling, pile driving, cofferdam work, or
the moving or demolition of buildings.

2. Bodily Injury Liability and Property Damage Liability
Automobile. Unless otherwise required by the contract, the
Contractor must provide the following minimum limits of bodily injury
liability and property damage liability:

Bodily Injury Liability:

Each Person $500,000

Each Occurrence $1,000,000
Property Damage Liability:

Each Occurrence $1,000,000
Combined Single Limit for Bodily Injury and Property Damage
Liability:

Each Occurrence $2,000,000

3. Umbrella Policy. The Contractor may meet the requirements of
subsection 107.10.C.1 and subsection 107.10.C.2 through an
umbrella policy.

4. Owners Protective Liability. The Contractor must ensure that the
insurer extends bodily injury and property damage protection,
including general supervision of work performed, to the State, the
Commission, the Department, and their agents and employees and,
as indicated by the identity of the contracting parties, to participating
political subdivisions and public corporations. The minimum limit will
be $1,000,000.

In lieu of the Owners Protective Liability, the Contractor must add to
their Bodily Injury and Property Damage Policy:

a. Additional Insured. The Bodily Injury and Property Damage
Policy must name as additional insured the State, the
Department, and the Commission and all agents and employees
thereof and, where indicated by the identity of the contracting
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parties, the protection must be extended to all participating
political subdivisions and public corporations.

b. Per Project Aggregate. The Bodily Injury and Property
Damage Policy must be endorsed with an endorsement that
provides the General Aggregate Limit to each designated
construction project.

c. Umbrella Policy. An umbrella policy with a $2,000,000 limit
must be provided.

D. Notice. The Contractor must ensure that all insurance policies and
binders include an endorsement by which the insurer agrees to notify the
Department in writing at least 30 days before there is a cancellation or
material change in coverage. The Contractor must stop operations if any
insurance is canceled or reduced, and must not resume operations until
new insurance is in force.

E. Damage Claims. The Contractor is responsible for acting on
damage claims that occur from execution of the contract until the
Contractor achieves satisfactory final inspection in accordance with
subsection 109.07.C.1. The Contractor may act directly with the
claimant or through the claimants’ insurance carrier.

1. Damage Claim Program. Before beginning construction on the
project, the Contractor must submit a written damage claim program
for approval by the Engineer. The damage claim program must
outline the Contractor’'s plan for the investigation and disposition of
damage claims. The Contractor must meet with the Engineer to
discuss the damage claim program and develop a mutual
understanding of how the Contractor will govern, administer, and
enforce the program.

2. Damage Claim Officer. The Contractor must provide written
notification to the Engineer of the name and contact information for
the Contractor's Damage Claim Officer. The Damage Claim Officer
is the person with the authority and responsibility to administer the
Contractor's damage claim program.

3. Damage Claim Process. The Engineer will submit damage claims
forms received by the Department to the Contractor within 14 days
from the first contact with the claimant. The Contractor must act on
damage claims within the time frames specified in this subsection,
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and must submit to the Engineer a report on damage claims received
that includes information as specified in subsection 107.10.E.5.

a. Claims Less Than or Equal To $1,500. The Contractor must
reach final disposition and notify the claimant within 60 calendar
days of receipt of the damage claim form from the Engineer. |If
the Contractor fails to reach final disposition and notify the
claimant within 60 calendar days, the Engineer will enforce
subsection 107.07. In this circumstance, the Department defines
restoration as payment to the claimant for alleged damages as
documented on the original damage claim form. If payment is
made based on failure to meet the time requirement, the
claimant must sign a waiver indicating that payment was made
because of a failure to meet the time requirement not because of
the merit of the damage claim. Before the 60 calendar days
expires, the Contractor may request an extension of no more
than 30 calendar days for documented circumstances beyond
the Contractor’s control. The Contractor must make this request
in writing to the Engineer.

b. Claims Greater Than $1,500. The Contractor must reach final
disposition and notify the claimant within 120 calendar days of
receipt of the damage claim form from the Engineer. If the
120 calendar days expire prior to final acceptance of the project,
the Engineer will withhold the amount of the damage claim from
payments to the Contractor until the Contractor reaches final
disposition and notifies the claimant.

4. Final Disposition. The Department will withhold from the final
estimate or monies due or to become due the Contractor an amount
not exceeding the aggregate amount of all outstanding and
unresolved damage claims until final disposition of all damage
claims. Final disposition for damage claims $1,500 or less must
include payment, settlement, or denial of the damage claim by the
Contractor’s insurer or the Contractor. Final disposition for damage
claims over $1,500 must include payment, settlement, or denial of
the damage claim by the Contractor's insurer, or settlement or
payment by the Contractor.

5. Documentation Requirements. The Contractor must use the

Department’s standard forms for processing damage claims, unless
otherwise approved by the Engineer. The Contractor must submit to
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the Engineer a report upon final disposition of each damage claim.
The report must include the following information:

Location of the incident;

Specific work activities for day and time of damage claim;
Detailed weather and road conditions;

Traffic movements, signing, equipment in use;

Any unusual occurrences;

Measurements taken at the time or location of the incident;
Records of all contact with Engineer or claimant to discuss
disposition;

h. Other documentation pertinent to the damage claim; and

i. Report of final disposition of damage claim.

@ eoooTw

107.11. Contractor’s Responsibility for the Work. Until the Contractor
achieves satisfactory final inspection in accordance with subsection
109.07.C.1, the Contractor is responsible for the work and must take
every precaution against injury to the public or otherwise, or damage to
public or private property due to the elements or other causes. The
Contractor is responsible for any expense resulting from and of the
aforementioned injuries or damages. The Contractor must rebuild,
repair, restore, and make good any injury or damage to the work before
the Contractor achieves satisfactory final inspection in accordance with
subsection 109.07.C.1, and at no additional cost to the Department,
except for injury or damage that is beyond the Contractor’s control and
not the fault of the Contractor, including, but not limited to, the following:

A. Acts of God or of the public enemy,

B. Acts of the Government,

C. Slides found by the Engineer to have been unavoidable,

D. Ordinary wear and tear on sections of the road opened to traffic as
required by the contract or ordered by the Engineer, and

E. Maintenance and third party damage responsibility for portions of the
work that have been granted partial acceptance, or designated for
delayed acceptance, by the Department in accordance with subsection
109.07.

The Contractor must obtain approval from the Engineer for use of
drainage facilities (existing or per the contract), belonging to the
Department or another state or local government agency. The Engineer
and the Contractor must determine the condition of the facilities and
make arrangements to allow use. Before the Contractor achieves
satisfactory final inspection in accordance with subsection 109.07.C.1,
the Contractor must restore drainage facilities used or affected by the
Contractor’s operations to a condition that is equal to or better than the
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condition of the facilities before the Contractor’'s use. Drainage facilities
include catch basins, manholes, inlets, sumps, sewers, lift stations,
outlets, and open drainage systems.

In case of suspension of work, the Contractor is responsible for the
proper storage of materials and providing suitable drainage of the
project.

107.12. Contractor’s Responsibility for Utility Property and
Services. For protection of underground utilities and in accordance
with 1974 PA 53, the Contractor must notify Miss Dig at least 3 work
days, excluding Saturdays, Sundays, and holidays, before beginning
each excavation in areas where public utilities have not been previously
located. Utility members will thus be routinely notified. This does not
relieve the Contractor of its responsibility to notify utility owners identified
in the contract that are not part of the Miss Dig alert system.

The Department’'s freeway lighting system, the ITS, and other
miscellaneous electrical systems are not a part of Miss Dig. The
Contractor must contact the maintenance representative at the MDOT
Region Office before starting work near lighting systems, the ITS, and
traffic systems. The Contractor must not start this work until the
Department has staked the lighting systems, the ITS, and traffic systems.

The Contractor must not start work until arrangements are made for the
protection of adjacent utilities, or other property where damage might
result in expenses, loss, or inconvenience.

The Contractor must cooperate with the utility owner in the removal,
relocation, and reinstallation work.

107.13. Personal Liability of Public Officials. The Commission,
Director, Engineer, and their authorized representatives are not liable,
either personally or as officials of the State, for exercising the authorities
granted to them by the contract. It is understood that they act solely as
agents and representatives of the State.

107.14. No Waiver of Legal Rights. The Department and the
Commission are not precluded or estopped by measurements,
estimates, or certificates made before or after the completion,
acceptance, and payment for the work, from showing the true amount
and character of the work performed and materials provided by the
Contractor, nor from showing that these measurements, estimates, or
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certificates are untrue or incorrectly made, or that the work or materials
do not conform to the contract. The Department and the Commission
are not precluded or estopped, notwithstanding measurements,
estimates, or certificates and payments from recovering from the
Contractor and the Surety overpayment that may have been caused by
the erroneous measurement, estimate or certification and damages it
may have sustained by reason of the Contractor’s failure to comply with
the terms of the contract. Neither the acceptance by the Director or by
the Director’s representative, nor payment for or acceptance of the whole
or part of the work, nor extensions of time, nor possessions taken by the
Department will operate as a waiver of portions of the contract or of
power reserved, or right to damages provided. A waiver of any breach of
the contract is not a waiver of any other or subsequent breach.

107.15. Compliance with Laws; Environmental Protection. The
Contractor must take the measures during the performance of the work
that are necessary to comply with federal, state, and local laws and
regulations for the protection of the public health, safety, welfare, and
environment. Unless the contract provides otherwise, the costs related
to complying with these laws and regulations are included in the contract
unit prices for related items of work.

The following are specific requirements with regard to environmental
protection matters.

A. Control of Air Pollution.

1. Dust Control. During the construction of a project, the Contractor
must maintain adequate dust control measures to prevent any
detriment to the safety, health, welfare, or comfort of any person or
damage to property, residence, or business. If the contract does not
contain a pay item for dust control, the cost of the dust control is
included in the contract unit price for other pay items.

2. Hot Mix Asphalt Plants, Concrete Plants, and Crushing Plants.
All hot mix asphalt (HMA) plants, portland cement concrete
proportioning plants, and crushing plants must be in compliance with
the rules of the MDNRE.

For portable HMA plants, portland cement concrete proportioning
plants, or crushing plants, the Contractor must obtain a permit-to-
install from the MDNRE Permit Section, Air Quality Division (AQD).
Application for this permit must be made at least 30 calendar days
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before installing plants with an active MDNRE permit, or at least
60 calendar days before installing plants without an active MDNRE
permit.

3. Open Burning. The Contractor must obtain the Engineer’s approval
before burning trees, brush, or stumps at the site of land clearing
operations within the project limits. The Contractor must burn at
least 1,400 feet from the limits of any incorporated municipality and
must comply with any local ordinances or state regulations.
Adequate control measures must be maintained to prevent any
detriment to the safety, health, welfare, or comfort of any person or
damage to property, residence, or business.

4. Demolition or Renovation Notification. The Contractor must not
begin demolition of any building or structure without first submitting
the appropriate notifications as required by the contract.

The Contractor must provide copies of all notifications to the
Engineer prior to beginning demolition or before the removal of any
regulated asbestos containing material.

B. Construction Site Storm Water Runoff. The Contractor must
perform the work in a manner that will prevent sediment from entering
watercourses, streams, lakes, and wetlands. In addition to the SESC
requirements of section 208, the Contractor must employ good
housekeeping and pollution prevention practices to prevent construction
related pollutants from entering the storm water drainage system or
being carried outside of the project limits by storm water runoff. Potential
sources of storm water pollutants include, but are not limited to, the
following:

Materials storage areas,

Equipment maintenance and refueling areas,
Construction waste receptacles,

Concrete washout areas,

Sanitary facilities, and

Field office sites.

O oukrubd=

Control of Hazardous and Polluting Materials. The Contractor
must use, store, and dispose of hazardous materials, hazardous waste,
toxic materials, or polluting materials in accordance with applicable
federal, state, and local laws and regulations.
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1. Fueling and Equipment Maintenance Area. The Contractor must
store fuel, perform equipment maintenance, and clean or wash
vehicles and equipment, including concrete trucks, in an area
equipped as follows:

a.

b.

C.
d.

Located at least 50 feet from storm drainage systems, wetlands
or watercourses,

Paved or lined with a surface that will protect the soil, ground
water, and surface water,

Surrounded by a containment berm, and

Equipped with a sump to collect and properly dispose of waste
material.

The Contractor may propose a written plan to provide alternate
protective measures for fueling and equipment maintenance areas to
the Engineer for approval.

The Contractor must restore these areas in accordance with the
project clean-up requirements in section 209.

2. Equipment Cleaning and Washing. The Contractor must:

a.

b.

f.

g.

Limit vehicle and equipment cleaning or washing within the
project limits to that necessary to control vehicle tracking;

Notify the Engineer before cleaning or washing vehicles or
equipment within the project limits with soap, solvents, or steam;
Contain any resulting waste and recycle or dispose of the waste
in accordance with state and federal regulations;

Not use materials containing petroleum distillates to clean
vehicles or equipment and must minimize the use of solvents for
this purpose;

Inspect sumps regularly and remove liquids and sediments as
necessary;

Use as little water as possible If washing vehicles or equipment
with water; and

Equip hoses with positive shutoff valves.

107.16. Forest Protection. If performing work within or adjacent to
State or National Forests, the Contractor must comply with relevant
regulations of the State and Federal agencies. In National Forests, the
Contractor must contact the United States Forest Service Forest
Supervisor for the appropriate section of the State of the work the
Contractor will be performing within or adjacent to the forest land. In
State Forests, the Contractor must contact the State Forester, Forest
Management Division, MDNRE, Lansing, of the work the to be performed
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within or adjacent to the forest land. The Contractor must contact the
Forest Protection Section Leader, Forest Management Division,
MDNRE, Lansing, to obtain burning permits.

The Contractor must observe sanitary laws and regulations with respect
to the performance of work in forest areas. The Contractor must keep
the forest areas in an orderly condition, dispose of refuse, and obtain
permits for the construction and maintenance of construction camps,
stores, warehouses, residences, latrines, cesspools, septic tanks, and
other structures according to the requirements of the Forest Supervisor
or State Forester.

The Contractor must obtain permits before burning refuse from clearing
and grubbing operations, and require that employees and subcontractors
take all precautions reasonably within their power to prevent and
suppress forest fires including:

A. Assist in preventing and suppressing forest fires at the request of
Forest officials.

B. Make every possible effort to notify a Forest official at the earliest
possible moment of the location and extent of any fire observed in the
area.

107.17. Use of Explosives. Before using explosives on the project, the
Contractor must obtain prior written approval from the Engineer. Such
approval does not relieve the Contractor of liability or responsibility for
damages resulting from the use of explosives. The Contractor must
comply with all laws, regulations, and ordinances and exercise the
utmost care not to endanger life or property, including new work.

107.18. Work Over Navigable Waters. The Contractor must perform
work on or over navigable waters in accordance with any permits issued
by the controlling authority.

107.19. Hauling on Local Roads and Streets. Before hauling materials
on local roads and streets, the Contractor is responsible for obtaining
approval from the respective local government agency with jurisdiction
over the proposed haul routes. The Contractor must ensure haul loads
are within the legal load limits established by the local government
agency. The Contractor is responsible for preventing the tracking of
material onto local roads and streets, and must remove such material at
no additional cost to the Department.
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107.20. Private Railroad Crossing for Haul Purposes. If a temporary
railroad crossing is necessary, the Contractor is responsible for the
following:

A. Requesting the railroad company to construct the temporary

crossings and notifying the railroad company in advance of Contractor’s

use of the temporary crossings. This is subject to the Contractor

meeting the railroad company’s requirements, including executing

agreements and providing insurance coverage.

B. Determining and complying with the requirements of the railroad

company covering the location, installation, protection, maintenance,

use, and removal of the temporary crossing. Unless otherwise required

by the contract, the costs related to the temporary crossing, including but

not limited to the following, are included in the contract unit prices for

other pay items:

1. Installation, protection, maintenance, and removal of the temporary
crossing;

2. Flaggers;

3. Construction engineering inspection by the railroad company;

4. Contractual liability insurance for the temporary crossing and any
other insurance required by the railroad company; and

5. Incidental work, such as drainage facilities and the removal,
alteration, and replacement of railroad fences.

107.21. Approved for Traffic. The Contractor must not open the project
or sections thereof to traffic until approved by the Engineer. Whenever
the project or section thereof is in a condition suitable for traffic as
determined by the Engineer, the Engineer may designate it “Approved
for Traffic” before project completion and the Contractor must open the
project or section thereof to traffic as directed by the Engineer. To
determine whether the project or section thereof is suitable for traffic, the
Engineer will verify that the surfacing material, shoulders, guardrails,
signs, and other appurtenances are completed as required by the
contract. The Engineer’s approval of the project or section thereof for
traffic does not constitute partial or final acceptance of the project or any
part of it, or a waiver of any provision of the contract. The Contractor is
not responsible for the costs of maintaining the section of the project
opened for traffic.

If the Engineer designates the entire project or any section of it as
“Approved for Traffic’ and the Contractor opens it to traffic before final
acceptance and final payment, the Contractor must perform the
remainder of the work in a manner that causes the least obstruction to
traffic. The Contractor must make provisions for the safety of traffic as
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required by the contract. Legal weight restrictions, established by 1949
PA 300 as amended, local ordinances, or legal posting, must apply to
sections of the project designated as “Approved for Traffic.”

Before the seasonal suspension, the Engineer will determine the work
the Contractor must complete to bring the project to an acceptable
condition for traffic and winter maintenance, including necessary traffic
and erosion control measures. Until the Contractor completes this work,
the Engineer will not designate the project “Approved for Traffic.”

On sections of the project opened to traffic, the Contractor must correct
damage due to defective materials, to faulty workmanship, to operations
of the Contractor, and to natural causes (except as provided in
subsection 107.11), at no additional cost to the Department.
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Section 108. PROSECUTION AND PROGRESS

108.01. Subcontracting of Contract Work. No portion of the contract
may be subcontracted, other than the providing of necessary materials,
except as provided for in the Department's procedures for
subcontracting. Subcontracting any portion of the work does not relieve
the Contractor of full responsibility for the performance of the contract.
Written consent of the Department is required to sell or assign any
portion of the contract.

The Contractor must use its own organization to perform work amounting
to at least 40 percent of the original contract amount. The phrase “its
own organization” includes only workers employed and paid directly,
inclusive of employees who are employed by a lease agreement
acceptable to the Department, and equipment owned or rented with or
without operators; and does not include employees or equipment of a
subcontractor, assignee, or agent of the Contractor. All items identified
as Designated or as Specialty Classifications may be performed by
subcontract. The amount of Specialty Classification work performed may
be deducted from the original total contract price before computing the
amount of work required to be performed by the Contractor's own
organization. The 60 percent available for subcontracting must include
work identified in the contract as designated classifications and all other
work, except specialty classifications.

The Department will determine the value of subcontracted work by
multiplying the number of units of a subcontracted pay item by the
contract unit price for that pay item. If any portion of a pay item is
subcontracted, only that portion of the work to be performed by a
subcontractor will be used for determining the percentage of the total
work subcontracted. The Department will determine if the subdivision of
the subcontracted pay item and the unit price is reasonable.

Bonds furnished by the subcontractor do not reduce the Contractor’s
bonding requirements.

The Contractor must only issue subcontracts to subcontractors that are
prequalified by the Department to perform the classification of work
proposed, if applicable. The Contractor must submit the subcontract
cover page and pay items to the Engineer responsible for the
administration of the contract, before the start of the work associated
with the subcontract. The Department’s prequalification of the
subcontractor is for the benefit of the Department and is not for the
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benefit of the Contractor or any other person. The Department’s
prequalification is not a guarantee or warranty of the subcontractor’s
ability to perform or complete the subcontracted work. Before final
acceptance, the Contractor must certify that the Contractor has met the
subcontracting requirements using Form 1386 Post Certification of
Subcontract Compliance. The Contractor must itemize the name of each
subcontractor, the amount of each subcontract, and the amount paid for
each subcontract.

No subcontractor or supplier may maintain an action against the
Department for payment relating to the work; any such action must be
brought against the Contractor or other responsible party.

A subcontractor must perform not less than 50 percent of the total value
of the subcontracted work with the subcontractor's own organization.
This requirement is also applicable to and binding upon successive
subcontracts.

If any subcontractor is working or subcontractor’'s equipment is being
operated in violation of this subsection, the Engineer may direct the
immediate removal of the subcontractor or the subcontractor’s
equipment. The Contractor is responsible for any costs or damages
resulting from such removal. The Contractor's responsibilities in the
performance of the work, in case of a subcontract, are the same as if the
Contractor performed the subcontracted work with its own organization.

108.02. Limitations of Operations. Unless the contract requires or the
Engineer approves otherwise, the Contractor must not perform
construction operations on Sunday. The Contractor may perform
emergency repairs or install proper protection of the work on Sundays.

The Engineer may require the Contractor to cease construction
operations during holiday periods or at other times as may be
determined to be in the interest of the public.

108.03. Competence of Workers. The Contractor must provide the
labor to perform the work as required by the contract. The Contractor’s
workers must possess the skill and experience to perform the assigned
work in accordance with the contract.

If the Engineer determines that any worker employed by the Contractor

or by any subcontractor does not perform the work in a proper and skillful
manner, or is intemperate or disorderly, the Engineer will issue a written
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direction for removal of the worker. The Engineer’s written direction will
state in detail the reasons for the removal of the worker including specific
reference to the worker's offending conduct and the affected work
operation(s). The Contractor may appeal the Engineer’s direction, during
which appeal the Engineer’s direction will be suspended. The Contractor
may not employ the removed worker again in any portion of the work
without the Engineer’s approval.

If the Engineer’s direction stands and the Contractor fails to do either of
the following, the Engineer may suspend the work by written notice,
withhold partial payment, or both until the Contractor complies with the
contract requirements:

A. Remove such worker or workers as required above, or
B. Provide the labor for the proper prosecution of the work.

108.04. Adequacy of Methods and Equipment. The Contractor must
use equipment of sufficient size and in a mechanical condition necessary
to perform the work required by the contract.

If the contract does not require specific methods and types of equipment
to perform an item of the work, the Contractor may use any method or
type of equipment that will accomplish the work in accordance with the
contract.

If the contract requires specific methods and types of equipment to
perform an item of the work and the Contractor wants to use another
method or type of equipment, the Contractor must obtain the Engineer’s
approval before using the other method or type of equipment. The
Contractor must submit a written request to the Engineer that includes a
full description of the proposed methods and types of equipment and the
reasons for requesting the substitution. If the Engineer approves the
request, the Contractor remains fully responsible for performing the work
in accordance with the contract. If, after a reasonable trial, the Engineer
determines that the work performed is not in accordance with the
contract, the Contractor must stop using the substitute method or type of
equipment. The Contractor must remove and replace the non-
conforming work, or take other corrective actions approved by the
Engineer. The Contractor is not entitled to a time extension or
compensation for delays, inconvenience, or any other cause attributed to
the failure of the Contractor’s substituted method or type of equipment to
accomplish the work in accordance with the contract, even if the
Engineer approved of the substitution.
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108.05. Progress of the Work. The Contractor must develop and
maintain a detailed progress schedule in accordance with subsection
108.05.A. When approved, the progress schedule, or updated progress
schedule, will become part of the contract.

The Department may require a critical path network schedule that will,
upon approval, replace the progress schedule. The “critical path” is the
longest continuous path of activities through the schedule that
establishes the scheduled completion date. The critical path is typically
the path of activities with the least total float. The critical path may follow
different paths of activities at different times during the performance of
the work due to the progress of the work or revisions made to the
schedule.

A. Progress Schedule.

1. General. The Department’s approval of any schedule does not
relieve the Contractor of its responsibilities to adjust labor and
equipment forces or work schedules and provide sufficient materials
to complete the work within the contract time.

2. Progress Schedule Format and Content. Unless the contract
requires otherwise, the Contractor may submit the progress schedule
on Form 1130 Progress Schedule or may use a diagramming
method describing the work activities with the associated
relationships. If submitting a diagramming method as the progress
schedule, the Contractor must attach Form 1130 for signatures and
approvals.

The progress schedule must reflect the scope of work and sequence
of operations required by the contract, and must include the
following:

a. Controlling operations for the completion of the project and the
planned dates or days (for workday projects) for these controlling
operations,

b. Non-controlling operations to detail the work necessary to
complete the project, if directed by the Engineer, and

c. Controlling dates specified in the proposal including open-to-
traffic dates or project completion dates.

The Department may allow overlapping or concurrent controlling
operations if the Contractor provides a written explanation of the
associated overlap or concurrent controlling operation for each
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occurrence. The Contractor must submit the explanation with the
progress schedule.

3. Progress Schedule Updates. The Contractor must update the
progress schedule within 14 calendar days of the occurrence of any
of the following events:

a. The Contractor’s rate of progress falls behind that represented in
the latest progress schedule,

b. A contract revision affects a controlling operation,

c. The Contractor revises its sequence of operations from that
represented in the latest progress schedule, or

d. There is a change to the reasons for overlapping or concurrent
controlling operations.

The Engineer will approve or reject the updated progress schedule,
in writing, within 14 calendar days of the Contractor’s submittal.

If the Contractor fails to update the progress schedule the Engineer
may withhold biweekly pay estimates. The cost of preparing and
updating the schedule is included in the contract unit prices for other
pay items.

B. Prosecution of the Work. The Contractor must not begin work until
after the award of the contract. After the Department notifies the
Contractor of the award of the contract, the Contractor must perform the
work according to the approved progress schedule and with sufficient
resources to adequately complete the work within the contract time.

If the Contractor fails to perform the work in accordance with the
approved progress schedule, the Department may prevent the
Contractor from bidding future projects until the Contractor establishes a
satisfactory rate of progress.

If the Contractor fails to perform the work in accordance with the
approved progress schedule or the Department believes that the
Contractor is not performing the work to ensure completion within the
contract time, the Engineer may require the Contractor to provide an
updated progress schedule, within 48 hours of notice, detailing the
efforts required to meet the requirements of the progress schedule. This
requirement will not qualify as directed acceleration as stated in
subsection 109.05.F. If the Contractor fails to perform as directed, the
Engineer may place the Contractor in default in accordance with
subsection 108.11.
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108.06. Determination of Contract Time for Work Day Contracts.
Starting no earlier than on the 10th day after the Contractor receives the
notice of award or on the date agreed upon between the Engineer and
the Contractor, the Engineer will determine and charge work days in
accordance with subsections 108.06.A, 108.06.B, and 108.06.C.

The Engineer will provide the Contractor with a written report of the
number of work days charged to the project each week within 6 days
after the last day of the week covered by the report. If the Contractor
disagrees with the number of work days charged in a report, the
Contractor must notify the Engineer in writing and set forth the reasons
for disagreement within 21 days after the last day of the week covered by
the report. The Contractor’s failure to notify the Engineer of
disagreement within the times established in this paragraph constitutes
acceptance of the Engineer’s determination of the number of work days
for that time period.

A. Full Work Days. The Engineer will charge full work days for the
following days:

1. Every day the Contractor is able to perform work for six or more
consecutive hours, beginning at the scheduled starting time, on a
controlling operation with full and normal efficiency within seasonal
limitations, except as listed in subsections 108.06.B or 108.06.C or
as required by the contract.

2. Every day the Contractor elects to work for 6 or more consecutive
hours, beginning at the scheduled starting time, or, on a controlling
operation with full and normal efficiency within seasonal limitations,
except as listed in subsections 108.06.B or 108.06.C or as required
by the contract.

3. Sundays or holidays on which the Contractor performs work, if
Sunday or holiday work is approved by the Engineer.

4. Days that the Contractor is unable to perform work on a controlling
operation due to delayed delivery of materials, unless the Contractor
identifies and the Department verifies that the delayed delivery is the
result of an industry-wide shortage.

5. Days that the Contractor is performing required work, designated by
the Engineer, to make the project acceptable for traffic and winter
maintenance including emergency work or erosion control
maintenance before or during the seasonal suspension.

6. Days on which a delay to or suspension of the work is the fault of the
Contractor.

1-74



108.07

B. Half Work Days. The Engineer will charge half work days for the
following days:

1. Days the Contractor is only able to perform work on a controlling
operation for between 3 and 6 consecutive hours beginning at the
scheduled starting time, for reasons beyond the Contractor’s control
and not the Contractor’s fault or responsibility.

2. Days the Contractor elects to, perform work on a controlling
operation for between 3 and 6 consecutive hours beginning at the
scheduled starting time, for reasons beyond the Contractor’s control
and not the Contractor’s fault or responsibility.

3. Days the Contractor is unable to perform work on a controlling
operation with full and normal efficiency, for reasons beyond the
Contractor’s control and not the Contractor’'s fault or responsibility,
including work stoppages due to a labor dispute.

C. No Work Day. The Engineer will not charge work days for the
following days:

1. Saturdays, unless provided for in the contract.

2. Any day the Contractor is unable to perform work on a controlling
operation for more than 3 consecutive hours beginning at the
scheduled starting time, for reasons beyond the Contractor’s control
and not the Contractor's fault or responsibility, including work
stoppages due to a labor dispute.

3. If work is performed on the controlling operation during the seasonal
suspension, unless otherwise specified in the contract or in
subsection 108.06.A.4.

4. When suspension of work on the controlling operation is required,
through no fault of the Contractor, for reasons including but not
limited to the following:

a. Right-of-way or right-of-entry was not available when a
controlling operation was required to start.

b. Delays resulting from utilities not moved out of the Contractor’s
work area.

c. Work on an adjacent project prevented the Contractor from
performing work.

108.07. Extension of Time on Work Day Contracts. If the contract
time is specified in work days, the Engineer will grant time extensions for
the following excusable delays without liquidated damages for opening to
traffic and completing within the contract time on the following basis:

A. If, on a controlling operation, there is an increase in the quantities set
forth in the contract and this is not offset by decreases in similar pay
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items, the Engineer will base the time extension on Formula 108-1, not to
exceed the actual number of days required to perform the additional
quantities of work.

Twx 1

0

Ew=

Formula 108-1

where:

Ew = Extension of time in work days,

Tw = Work days assigned to the pay item on the progress schedule,
I = Increased quantity of the pay item, and

O = Contract quantity of the pay item.

B. If there is extra work that delays a controlling operation, as shown on
the progress schedule, the time extension will be the time the extra work
delayed the controlling operation.

108.08. Extension Of Time On Calendar Day Or Calendar Date
Contracts. If the contract time is specified in calendar days or by a
calendar date, the Engineer will grant time extensions for the following
excusable delays without liquidated damages for opening to traffic and
completing within the contract time on each of the following bases:

A. If the Department fails to award the contract within 28 calendar days
after the Department receives all required documents specified in
subsection 102.15 from the Bidder, the time extension will be the
duration of that delay.

B. If there are delays due to suspension of work ordered by the
Engineer in accordance with subsection 103.02.D that affect the
controlling operation or the suspension changes the controlling
operation(s) required for completion of the project, the time extension will
be the duration of the delay. The suspension must be for causes other
than negligence, faulty work, failure or refusal of the Contractor to carry
out the provisions of the contract or the orders of the Engineer.

C. If there are delays due to unforeseen causes beyond the control and
without the fault or negligence of the Contractor, including but not limited
to the following, the time extension will be the duration of the delay to the
controlling operation:

Acts of God,

Acts of the public enemy,

Acts of Government,

Acts of State or any political subdivision,

Fires, floods, and epidemics,

Labor disputes, or

oA~ LN =
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7. Delayed delivery of the materials specified and approved for the

D.

project when the Contractor identifies and the Department verifies
that the delay is an industry-wide shortage of materials.
If there are delays due to unusual weather conditions, the time

extension will be the duration of the delay to the controlling operation.
The Department may analyze unusual weather conditions for each
calendar month or portion of it during the normal construction season
(April 16 through November 14) each year for the following types of
projects:

1.

For standard projects, the contract completion date is based on a
progress schedule using a 4 work day week, which assumes the
Contractor will lose 1 work day per week because of weather. On
standard projects, work days are considered to be Monday through
Friday. If, during a calendar month, the Contractor is prevented from
working on the controlling operation because of unusual weather
conditions in excess of the average of 1 work day per week, the
Contractor may request a time extension based on the difference
between the actual work days lost that month compared to the
normal work days lost per month. The Department will consider
normal work days lost per month to be 4.5 workdays for May through
October and 2.25 workdays for the partial months of April and
November. The Department will convert work days to calendar days
for projects with completion dates prior to September 15 by
multiplying by 1.75 and, for projects with completion dates on or later
than September 15, by multiplying by 2.0.

For expedited projects, the contract completion date is based on a
progress schedule using a 5-work day week, which assumes the
Contractor will lose 1 workday per week because of weather. On
expedited projects, work days are considered to be Monday through
Saturday. If, during a calendar month, the Contractor is prevented
from working on the controlling operation because of unusual
weather conditions in excess of the average of 1 work day per week,
the Contractor may request a time extension based on the difference
between the actual work days lost that month compared to the
normal work days lost per month. The Department will consider
normal work days lost per month to be 4.5 work days for May
through October and 2.25 work days for the partial months of April
and November. The Department will convert the work days to
calendar days for projects with completion dates prior to September
15 by multiplying by 1.4 and, for projects with completion dates on or
later than September 15, by multiplying by 1.75.

For any project, whether standard or expedited, a time extension
granted for unusual weather conditions will not reduce the time or
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work days originally allowed for the Contractor to complete the work

operations.
E. If, on a controlling operation, there is an increase in the quantities set
forth in the contract and this is not offset by decreases in similar
controlling items of work, the Engineer will base the time extension on
Formula 108-2, not to exceed the actual number of days required to
perform the additional quantities of work.

Tex1

0

Ec= Formula 108-2

where:

Ec = Extension of time in calendar days,

Tc = Contract time assigned to the pay item on the progress
schedule,

I = Increased quantity of the pay item, and

Q = Contract quantity of the pay item.

F. If there is extra work that delays a controlling operation, as shown on
the progress schedule, the time extension will be the time the extra work
delayed the controlling operation.

The Contractor may propose and the Engineer may approve another
equitable method, supported by an acceptable rationale to determine
time extensions.

108.09. Request For Time Extensions On Work Day, Calendar Day,
And Calendar Date Contracts.

A. General. The Contractor must submit written requests for time
extensions to the Engineer. The request must state the reasons for the
time extension. In case of delays due to unusual weather, the Contractor
must submit requests for time extension within 14 days after the last day
of the calendar month in which the delay occurred. The Contractor must
submit requests for time extensions for all other delays within 14 days
after the last day of the delay. Failure to notify the Engineer will
constitute a waiver of claim for a time extension. The Engineer will
respond with a written decision within 14 days of receipt of the request
for the time extension.

The Engineer may grant time extensions, either with or without liquidated
damages, and the Engineer will state the time extension using the same
terms as the original contract time is stated. An extension of time to a
contract date subject to liquidated damages will apply equally to all
contract dates subject to liquidated damages that are impacted by the
extension of time. The Engineer will record the number of work days or
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calendar days granted for each time extension by authorization. The
time for opening to traffic and the contract time as extended will
thereafter be binding upon the Contractor and Surety as if they appeared
in the contract originally.

If the Contractor disagrees with the Engineer’s denial of a request for
time extension for any reason not specifically covered elsewhere in the
contract, the Contractor must notify the Engineer in writing within 7 days
after receipt of the Engineer’s denial and must proceed in accordance
with subsection 104.10.

The Engineer will review claims for time extensions in accordance with
the Department’s written claim procedures.

If the Engineer allows the Contractor or the Surety to continue and
complete all or any part of the work after the original or extended
contract time, the Department will not have waived any rights under the
contract.

B. Compensable Delays. Compensable delays are delays that are
caused by the Department and could not have been reasonably foreseen
or anticipated by the Contractor. The Contractor will be entitled to
compensation for the delay computed in accordance with 109.05.E only
if the delay is caused by one or more of the following:

1. Contract revisions as defined in subsections 103.02.B, 103.02.C,
103.02.E, or 103.02.F;

2. Utility or railroad interference within the project limits;

3. An Engineer-ordered suspension as defined in subsection 103.02.D;
or

4. The actions or neglect of the Department or its failure to act in a
timely manner, including, but not limited to, unavailable right-of-way
or right-of-entry, incomplete adjacent projects, and lack of
Department-obtained permits.

C. Non-Excusable Delays. Non-excusable delays are delays that are
the Contractor’s fault or responsibility. All non-excusable delays are non-
compensable. The Engineer will not grant time extensions for non-
excusable delays.

108.10. Liquidated Damages. If the contract requires the Contractor to
maintain through traffic while the Contractor is performing the work or if
the contract does not contain a time requirement for opening to traffic,
the provisions herein will apply to the contract time only.
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The Department will not assess simultaneous liquidated damages for
failure to open to traffic on time and for failure to complete within the
contract time.

A. Failure to Open To Traffic Within the Contract Time. The
Contractor must substantially complete the work so that the project, or
portion of the project, can be safely opened to traffic in accordance with
subsection 107.21, on or before the date the contract time expires.
Unless the contract requires otherwise, the Department will assess
liquidated damages in accordance with subsection 108.10.C for each
calendar day that the project or portion of the project remains unopened
to traffic, including time within the seasonal suspension. The Contractor
must continue work on the project until the Engineer designates that the
project is “Approved for Traffic” and the work is suspended, except as
otherwise provided in the contract. This may include the work necessary
to make the project ready for seasonal suspension. For seasonal
suspension, the Engineer will not designate the project “Approved for
Traffic” until the project is in an acceptable condition for travel and winter
maintenance, including necessary traffic control devices and erosion
control measures.

Unless the contract requires otherwise, when the Department has
determined that the project or a portion of the project is “Approved for
Traffic” in accordance with subsection 107.21, the Department will
discontinue the assessment of liquidated damages for failure to open to
traffic.

B. Failure to Complete Within the Contract Time. The Contractor
must complete the project on or before the date the contract time expires
without liquidated damages. The Department will assess liquidated
damages in accordance with subsection 108.10.C for each calendar day
that the work remains incomplete. For periods of seasonal suspension,
the Department will not assess liquidated damages, except as provided
in subsection 108.10.A, or as otherwise required by the contract.

C. Assessment of Liquidated Damages. Sums assessed as
liquidated damages are not penalties, but are fixed and agreed upon
liquidated damages due to the Department from the Contractor. The
liquidated damages may contain two or more components of damages
added together.

1. Liquidated Damages for Department Oversight Costs. This
component of liquidated damages represent the Department’s
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added cost of engineering and supervision due to the Contractor’s
failure to open to traffic or complete the work within the contract time.
The amount of these liquidated damages will be based on
Table 108-1.

Table 108-1
Schedule of Liquidated Damages for Oversight
Original Contract Amount, $ Amount per Calendar Day, $
<49,999 200
50,000 — 99,999 400
100,000 — 499,999 600
500,000 — 999,999 900
1,000,000 — 1,999,999 1,300
2,000,000 — 4,999,999 1,550
5,000,000 — 9,999,999 2,650
10,000,000 — 19,999,999 3,000
20,000,000 — 49,999,999
>50,000000

Liquidated Damages for Other Department Costs. This
component of liquidated damages represent the inconvenience to
the public, maintenance of detours, and other items that have
caused an expenditure of public funds due to the Contractor’s failure
to open to traffic or complete the work within the contract time. The
contract will specify the amount of these liquidated damages.

108.11. Default of Contract.

A.

Notice of Default. If the Contractor is responsible for any of the

following, the Engineer may give the Contractor and Surety written notice
of default and the action required to be taken by the Contractor and

Surety:

1. Failing to prosecute the work with the labor, equipment, or materials
sufficient to complete the work within the contract time and according
to the progress schedule;

2. Performing the work improperly;

3. Neglecting or refusing to remove material or to reconstruct work that
has been rejected as defective and unsuitable; or

4. Failing to perform the work as required by the contract for any other
reason.

B. Department Completion of Work. If any of the following occurs,

the Department will have full power and authority to take the work out of
the hands of the Contractor and Surety, including appropriation and use
of any materials on the project, and use of a contract or any other
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method that the Department determines may be necessary to complete
the work:

1. The Contractor or Surety, within a period of 10 days after the notice
of default, does not proceed satisfactorily.

2. The Contractor commits any act of bankruptcy, becomes insolvent,
or is declared bankrupt.

3. The Contractor allows a final judgment against the Contractor to
remain unsatisfied for 5 days.

4. The Contractor makes an assignment for the benefit of the
Contractor’s creditors.

5. The Contractor files proceedings for reorganization in accordance
with the Bankruptcy Act, or such proceedings are filed against the
Contractor.

If the Department takes over the uncompleted work, the Department will
deduct all additional costs and damages, and the costs and charges of
completing the same, from monies due or to become due the Contractor.
If the total of the damages, costs, and charges exceeds the balance of
the contract amount that would have been payable to the Contractor had
the Contractor completed the work, the Contractor and Surety must pay
the amount of the overage to the Department upon request.

108.12. Termination of Contract. If the Department determines that
termination is in the Department’s best interest, the Department may
terminate the contract or any portion of the contract. If the Department
orders termination of a contract effective on a certain date, the
Department will pay the Contractor for completed or partially completed
work as of that date at the contract unit prices or on a force account
basis, as determined by the Engineer. If the Department terminates a
portion of the contract, the Department may stop delivery and payment
for materials made unnecessary. The Department will pay for pay items
eliminated in their entirety by the termination in accordance with
subsection 103.02.F.

The Department may choose to purchase from the Contractor
acceptable materials obtained for the work but not used at actual cost
delivered to a prescribed location plus 15 percent, or otherwise disposed
of as mutually agreed.

The Contractor must submit any claim for additional compensation not
covered in the contract within 60 days after the effective termination
date, or as otherwise authorized by the Department. The Contractor
must make records available to support the validity and amount of

1-82



108.12

compensation sought. The Contractor is not entitled to loss of
anticipated profits due to the Department’s termination of the contract or
any portion of the contract.

The Department’s decision to terminate the contract or a portion of the
contract will neither relieve the Contractor of its contractual
responsibilities for the completed work, nor will it relieve the Surety of its
obligation for any just claim arising out of the work performed.

A. Reasons for Termination. The Department may terminate the
contract after determining that, for reasons beyond either the
Department’s or the Contractor’'s control, the Contractor is prevented
from proceeding with or completing the contract work. Reasons for
termination may include, but are not limited to, the following:

1. Executive orders by the President of the United States relating to war
or national defense.

2. A national emergency that creates a serious shortage of materials.

3. Orders from duly constituted authorities relating to energy
conservation, preservation of archaeological and historical findings,
funding problems, or a change in project priorities.

4. Restraining orders or injunctions obtained by third-party citizen
action resulting from national or local environmental protection laws,
or where the issuance of the order or injunction is primarily caused
by acts or omissions of persons or agencies other than the
Contractor.

5. A differing site condition or altered character of work amounting to
significant additional contract costs.

B. Immediate Obligations. The Engineer will deliver a Notice of
Termination to the Contractor that specifies the extent of termination and
the effective date. After receipt of a Notice of Termination, the
Contractor must immediately proceed with the following obligations:

1. Stop work as specified in the notice.

2. Place no further subcontracts or orders for materials, services, or
facilities, except as necessary to complete the remaining portion of
the contract.

3. Terminate all subcontracts to the extent they relate to the work
terminated.

4. Transfer title and deliver to the Department the following:

a. For the fabricated, partially fabricated, or unfabricated parts, all
work in progress, completed work, supplies and other material
produced or acquired for the terminated work, and
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b. The completed or partially completed plans, drawings,
information, and other property that, if the contract had been
completed, the Contractor would have been required to provide
to the Department.

5. Complete the performance of the non-terminated work.

6. With the Engineer, on a date identified by the Engineer, take
inventory of acceptable materials obtained for the project that has
not been incorporated into the work.

7. Take any action necessary, or directed by the Engineer, for the
protection and preservation of the property related to the contract
that is in the possession of the Contractor and in which the
Department has or may acquire an interest.
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Section 109. MEASUREMENT AND PAYMENT

109.01. Measurement of Quantities. The Engineer will measure
quantities of work completed under the contract according to United
States standard measures, unless required otherwise.

The Engineer will determine quantities of materials furnished and of work
performed under the contract by methods of measurement and
computations that are generally recognized as conforming to good
engineering practice.

Unless required in the contract, manufacturing tolerances established by
the industries involved will be accepted.

When required by the Engineer, the Contractor must file copies of paid
freight bills, trucking slips, bills of lading, and paid invoices for any
material used in the work. It is the expectation of the Department that
the Contractor and the Engineer will routinely review quantities during
the life of the project.

A. Payments Based on Plan Quantities. If the contract requires
payment of an item or part of an item on a plan quantity basis, the
payments will be those quantities shown on the plans. Any changes to
the quantities will result from an authorized revision to the plans.

For earthwork, the basis for changes in quantities will include any of the
following:

1. Changes in original ground topography after the original survey was
made;

2.  Any demonstrated errors discovered in plan quantities;

3. Any changes required by the Engineer during construction, such as
grade changes, changing of cut or fill slopes, and for excavation of
peat, muck, marl, and underlying very soft clay.

If a Contractor believes that a payment based on a plan quantity basis is
incorrect, the Contractor may request, in writing, that the Department
check the identified quantity. The request must be accompanied by the
Contractor’s calculations, drawings, or other evidence indicating why the
plan quantity is believed to be in error. If the plan quantity is in error, the
Department will pay according to the corrected plan quantity, except as
otherwise provided in subsection 103.02.
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If the Department believes that the plan quantity is inaccurate, the
Department may check the plan quantity. If the quantity is in error, the
Department will pay according to the corrected plan quantity. If during
construction, the Department finds that conditions have changed from
those anticipated in design to the extent that actual measurement of a
plan quantity item is warranted, the Department will measure the quantity
and will base payment on the measured quantity.

B. Payments Based on Actual Quantities. Unless specified
otherwise, the basis of payment for a pay item will be the actual quantity.
The Engineer will measure and calculate the actual quantity of work
performed, using quantities from measurements taken from the work
complete and in-place or from measurements taken from delivery
vehicles in accordance with the “Measurement and Payment” subsection
for the relevant pay item.

The Engineer will measure the actual quantity of pay items using the
following methods:

1. Linear and Area Measurements. A station, when used as a
definition or term of measurement, will be 100 feet.

When the method of measurement specifies measurements in
stations, miles or acres, the measurements will be horizontal
measurements, unless specified otherwise.

When the method of measurement for a particular item specifies that
it will be measured in place, linear or area measurements will be
taken at the surface of the completed item, parallel to the base.

2. Volume and Weight Measurements. All materials specified to be
measured as compacted-in-place (CIP) will be measured in the field
according to the subsection that applies to that material.

All materials specified to be measured by the cubic yard, loose
measure (LM) will be measured in the hauling vehicle at the point of
delivery, unless specified otherwise. The Engineer’s approval is
required for all vehicles used for this purpose. The shape of the
hauling unit must be such that the volume of the unit may be readily
and accurately determined.
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When material is measured by weight in tons, the unit is
2,000 pounds.

a.

Aggregates. The Engineer will make moisture determinations
on aggregates on the dry basis using Formula 109-1.

(X -Y)x100
Y

Z Formula 109-1

where:

X = Wet weight,

Y = Dry weight, and
Z = Percent moisture.

Measurement of pay quantities of aggregates on a ton basis
where a maximum specified amount of moisture is allowed will
be calculated as follows:

i. Where the actual moisture, including liquid admixtures,
present at time of weighing does not exceed the maximum
moisture content permitted, the actual scale weights will be
used as pay quantities.

i. Where the actual moisture present at time of weighing is
more than the maximum moisture content permitted, the pay
quantities will be calculated using Formula 109-2.

A= plo0+C Formula 109-2
100+ D

where:

A = Pay quantity of aggregate (tons),
B = Weight of wet aggregate (tons),
C = Allowable moisture (percent), and
D = Actual moisture (percent).

Asphaltic Materials. The Engineer will measure asphaltic
materials for payment in gallons of material at 60 °F. Material
measured at temperatures other than 60 °F will be corrected to
volumes at 60 °F by means of the Formula 109-3 for the
calculation of volume at 60 °F from volume at observed
temperature or by use of ASTM D 1250.
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y-__ N Formula 109-3
[K(T-60)+1]

where:

V' =Volume at 60 °F,

¥, =Volume at observed temperature,

T = Observed temperature in °F, and
K = Coefficient of expansion of HMA material from Table
109-1.

Table 109-1
Coefficients of Expansion to Be Used in Making Volume
Corrections

Material Specific Gravity 60/60 °F Coefficient (K)
Asphaltic Products 0.850 — 0.966 0.00040
Asphaltic Products >0.966 0.00035

If the Contractor furnishes asphaltic material in tank cars, the
number of gallons will be determined by the Department’s
laboratory and this information will be supplied on the laboratory
reports.

If the Contractor furnishes asphaltic material from bulk plants or
from partly used tank cars, the number of gallons will be
calculated by weighing each load and converting to volume in
gallons at 60 °F. This measurement will be based on the weight
per gallon at 60 °F as recorded on the laboratory test report for
the particular material involved. If the units are equipped with a
plate or chart showing the calibration of the tank equating depth
to gallons, the number of gallons may be measured by the depth
of the liquid in the hauling units or distributor. The plate or chart
must be provided by the manufacturer or certified by a
responsible testing agency. It must also be mounted in a
conspicuous location on the tank and show the calibration of the
tank, equating inches of depth to gallons. When the quantity is
computed by weight and converted to gallons, the calculation will
be based on Formula 109-4.

Go_ "
5.G.(8.328)

where:
G =Volume in gallons at 60 °F,

Formula 109-4
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W = Weight of asphaltic material in pounds, and
S.G. = Specific gravity of asphaltic material at 60 °F.

Measuring Wire and Steel Sheets and Plates. The size of wire for
electrical conductors will be measured according to ASTM B 258.

When the term gage refers to the measurement of steel wire, it will
mean the wire gage specified in ASTM A 510.

The term gage, when used concerning the measurement of steel
sheets and light plates, will mean the gage referenced in
ASTM A 568 for uncoated sheet and in ASTM A 525 for a galvanized
sheet.

Measuring Depth of Reinforcement and Thickness of Concrete
Pavement and Concrete Base Course. The Engineer will core
concrete pavements and concrete base courses to determine
thickness of concrete. The Department will determine the depth of
reinforcement in accordance with section 602 and MTM 201.

Measuring Thickness of Miscellaneous Concrete Construction.
The Engineer may core to verify the thickness of concrete
construction for other than pavement or structural concrete when
evidence shows the thickness is not within the tolerances of the
contract. The Engineer may core concrete construction on any
portion or all of the work involved. Concrete pours 6 inches or more
in thickness and more than 300 square yards in area will be cored
according to MTM 201 and price adjustments will be as specified in
subsection 602.04. The thickness of concrete pours suspected as
deficient, but less than 6 inches thick or less than 300 square yards,
will be determined by suitable methods, and deficiencies treated
according to subsection 104.04.

Measuring Weight on Scales. Platform, belt conveyor, and surge
bin scales must conform to the requirements of 1964 PA 283
Weights and Measures Act.

When a printout system is employed on a platform or a surge bin
scale, it must be equipped with a printer that will print and identify all
of the following information on a triplicate ticket for each truckload:

a. Project number;
b. Contractor's name;
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Type of material being weighed;

Time;

Date;

Sequential, non-duplicate, ticket number (may be preprinted on a
ticket);

Gross weight;

Tare weight;

Net weight; and

Net accumulated jobs daily total.

~® Qo

o oa

The information must be labeled so that each ticket can be readily
understood. The system must be interlocked to allow printing only
when the scale has come to a complete rest.

109.02. Scope of Payment. The Department will pay the Contractor for
accepted quantities of contract pay items at the contract unit prices, as
required by the contract, except as otherwise specified in subsection
103.02.

The Contractor must agree to accept this compensation as full payment
for the following:

A. Providing the necessary materials, labor, tools, equipment, and
incidentals to perform and complete the work as required by the contract;
and

B. Compensation for loss or damage arising from the nature of the work
or from the action of the elements (except as specified in subsection
107.11), or from any unforeseen difficulties that may be encountered
during the prosecution of the work.

109.03. Payments for Increased or Decreased Quantities. \Whenever
the quantity of any item of work as given in the contract is increased or
decreased, payment for the item of work will be based on the quantity
completed. The payment will be authorized at the unit price for the item
named in the contract, except as otherwise provided in subsection
103.02.

109.04. Progress and Partial Payments. The Engineer will make
progress payments for units of work completed and partial payments for
fabricated or processed nonperishable materials delivered for use on the
project. Payments will be made in a timely manner, however, no claim
will be considered for delayed payment of estimates.

A. Completed Work. The Engineer will make progress payments
based upon estimates prepared by the Engineer of the work items
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completed. The estimates are subject to final payment in accordance
with subsection 109.07. Progress payments will be made biweekly if all
of the following occur:

1. The work is progressing according to the progress schedule;

2. The written orders of the Engineer have been or are being fulfilled;

3. The time for completion must not have elapsed; and

4. At least one-half the contract amount or $1,000 has been earned
during the estimate period.

The final payment will be made according to the requirements specified
under subsection 109.07.

B. Delivered and Stockpiled Materials. The Engineer may pay the
cost of nonperishable materials that meet the contract requirements and
are produced, fabricated, or purchased for incorporation into the
contract, including freight charges, when all of the following conditions
are met:

1. The value of the delivered material to be used in one item of work,
exceeds $3,000 and is not scheduled to be incorporated into the
work within 30 days after delivery;

2. The Contractor presents a copy of the proof of payment,
authenticated by the supplier, to the Engineer. However, if the prime
Contractor is the supplier, producer, or fabricator, the Engineer will
base the payment on proven production cost; and

3. The Contractor stores or stockpiles the materials on the project or at
locations near the project, approved by the Engineer.

For materials stockpiled at locations not included in subsection
109.04.B.3, for which partial payments are to be made, the materials
must have been approved by the Department for shipment or for use.

The Engineer will base the payment for delivered or stockpiled materials
on amounts paid by the Contractor for the materials. However, the
Engineer will withhold a portion of the contract unit price to cover
completion of the work in accordance with current Department
procedures. The Engineer will not make payment for materials in excess
of contract quantities. When the Engineer makes partial payment for
materials, the Contractor must reserve the materials for use on the
project. The Contractor is responsible for any loss or damage to the
materials until the materials are incorporated in the work and the work is
accepted.
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The Contractor assumes the cost of any additional testing required by
partial payment for stockpiling.

The Engineer’s approval of partial payment for delivered or stockpiled
materials will not constitute final acceptance of such materials for use in
completing items of work.

When the Contractor provides receipted bills, paid invoices, or other
satisfactory evidence of payment by the fabricator for structural steel that
is to be a part of the completed structure and that has been produced by
the steel mill and delivered to the fabricator, the Engineer will include the
value of the steel in the progress estimate. Detailed descriptions of the
delivered material, including weights, dimensions, heat and unit
numbers, and chemical and physical test reports, must be shown on the
invoice or supplied to the Engineer. The fabricator must store the
material separately and use the material only for fabricating the structural
steel for this project.

The Contractor must present evidence that the producer, fabricator, or
supplier of the material is fully aware of all details of the transaction.

The Contractor must immediately pay the fabricator for those materials
upon receipt of payment by the Department.

If the fabricator notifies the Department that payment for materials paid
for by the Department has not been received, and the fabricator’s claim
remains unsatisfied for more than 30 days following the Department’s
payment to the Contractor, the amount provided for payment to the
fabricator will be deducted from the next progress estimate.

109.05. Payment for Contract Revisions.

A. General. The Department will pay for contract revisions, excluding
those resulting from increased or decreased quantities of pay items
covered by subsection 109.03, using the sequence specified in
subsection 109.05.B through subsection 109.05.F. This payment covers
all costs for performing the revised work, delay costs, and all other
associated costs the Engineer deems reasonable and not expressly
precluded in subsection 109.05.G. The Department may direct the
Contractor, at anytime, to perform the revised work under force account.
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If a contract revision includes an extension of time for compensable
delays under subsections 108.09.B.1 through 108.09.B.4 the Department
will pay for delay costs in accordance with subsection 109.05.E

If a contract revision includes direction to the Contractor to accelerate the
work in accordance with subsection 104.01.C, the Department will pay
for the directed acceleration in accordance with subsection 109.05.F.

B. Contract Unit Prices. The engineer will attempt to price revised
work using contract unit prices. If the Engineer and the Contractor do
not agree on the use of contract unit prices, the Engineer will negotiate
with the Contractor in accordance with subsection 109.05.C.

C. Negotiated Prices. The Engineer and the Contractor will negotiate
the price of a contract revision if the Engineer and the Contractor cannot
agree on a revised price in accordance with subsection 109.05.B.

The Contractor must provide an estimate of the proposed unit prices or
lump sum price for the contract revision that includes the cost of
performing the revised work, delay costs, all other associated costs, plus
a reasonable allowance for profit and applicable overhead. The
Engineer may request that the Contractor justify the estimate by
providing one or more of the following used in deriving the estimate:

1. Contractor’s labor requirements by trade in hours for each task.
2. Contractor’s equipment costs and time requirements.
3. Contractor’s material and specialty subcontractor costs.

The Contractor must provide the justification within 5 calendar days after
the Department’s request. The Department will respond to the estimate
within 5 calendar days after receipt of the Contractor's justification. The
Department and the Contractor can mutually agree to extend these 5-
day requirements.

If the Department negotiates with the Contractor but does not agree on
compensation, the Engineer may direct the Contractor to perform the
revised work in accordance with subsection 109.05.D.

D. Force Account.

1. General. If the parties are unable to reach agreement using contract

unit prices or negotiated prices, the Engineer may direct the
Contractor to perform the revised work, including any required offsite
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work, under force account. The Contractor must submit a written
proposal for the directed work, including the planned equipment,
materials, labor, and schedule.

The Department will pay the Contractor for the directed work as
specified in this subsection. The Contractor must accept the
compensation provided in this subsection as full payment for the
directed work. At the end of each workday, the Contractor's
representative and the Engineer will compare records of the work
done under force account.

2. Work Plan. Before starting the force account work, the Contractor
and the Engineer will work together to develop a work plan from the
Contractor’'s written proposal. The work plan must include, to the
extent possible, a progress schedule of controlling items and their
duration, equipment to be used (Contractor owned and rented), labor
to be used (number of people and crafts), and a listing of material.
From the work plan, the Engineer will prepare a budget
recommendation for the force account work. If the conditions relative
to the force account change or if the progress of the work becomes
inconsistent with the original work plan, the Contractor and the
Engineer will jointly revise the work plan.

3. Labor. The Engineer will pay the Contractor an amount equal to the
sum of the following labor costs, plus 35 percent of the sum to cover
the costs of field and home office overhead and to provide for a
reasonable profit.

For foreman and laborers, the Contractor will receive the rate of
wage (or scale) that was agreed to in writing before beginning work.
This rate will be paid for the time that the foreman and laborers are
engaged in the work. This will include hours required by a collective
bargaining agreement or other employment contract applicable to the
class of labor employed on the work, exclusive of time included in
the “estimated operating costs.”

The Contractor will receive the amount paid to, or on behalf of,
workers for vacation benefits, health and welfare benefits, pension
fund benefits, or other benefits when the amounts are required by a
collective bargaining agreement or other employment contract
generally applicable to the classes of labor employed on the work.
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For the superintendent, the amount the Contractor will receive will be
limited to the work hours in which the superintendent is engaged in
the performance of the work done under force account.

Bond Premium, Insurance, and Payroll Taxes. Bond premium,
workmen’s compensation insurance, personal injury public liability
and property damage public liability insurance, unemployment
compensation, and federal social security levied against the
Contractor will be paid at cost. The Contractor must furnish
satisfactory evidence of the amounts paid for each of these required
costs as related to force account work. An amount equal to
11 percent will be added to each of these costs.

Materials. For materials used and accepted by the Engineer, the
Contractor will receive the cost of materials delivered, including tax
and transportation charges, plus 15 percent.

If a change in the amount, or a change in the type of force account
work, results in a surplus of the material ordered and delivered to the
project site, the Department will reimburse the Contractor for the
costs, including restocking charges, incurred in returning the surplus
material to the supplier.

Discount for prompt payment or penalty for late payment will not be
considered in determining the cost of materials charged to the force
account work.

Equipment and Plant. The Contractor will be paid according to the
following for any equipment or special equipment other than small
hand or power tools, the use of which is approved by the Engineer.
Exclusive of costs for the operator, the department calculates the
base hourly rate for a piece of equipment by adding two distinct
components - a rental rate and an operating rate. The Department
defines each of these terms as follows:

Rental Rate. Includes depreciation, taxes, major overhaul and
repairs, overhead, interest, regional adjustment, equipment
age adjustment, insurance, and storage.

Operating Rate. Includes fuel, lubricants, labor service and

maintenance, field repairs, tires, and other expendable items
needed for continuous and efficient operation.
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Base Hourly Rate. The sum of a piece of equipment’s rental
and operating rates.

Base hourly rate also includes the cost of supplies, attachments not
listed separately in the Rental Rate Blue Book for Construction
Equipment, Volume 1, 2, or 3, by Equipment Watch, Inc. (Blue
Book), field and home office overhead, profit and incidentals,
insurance covering the usual insurable risks, including fire and theft.
The Department will not be liable for losses that can be covered by
insurance.

Upon request, the Contractor must furnish to the Engineer either
original bills and invoices or certification documenting the
equipment’s original invoice price plus improvements. Payment for
equipment will not exceed the equipment’s original invoice cost plus
any documented improvements. Cumulative payment for multiple
force accounts for any piece of equipment on a single contract will
not exceed the equipment's original invoice cost plus any
documented improvements.

Time elapsed while equipment is broken down and being repaired
will not be considered for payment. Time elapsed after the Engineer
has advised the Contractor in writing that the equipment is no longer
needed to complete the force account work will not be considered for
payment except for transportation costs.

a. Contractor-Owned Equipment. This subsection applies to the
equipment and plant owned directly by the Contractor or by
entities that are divisions, affiliates, subsidiaries, or in any other
way related to the Contractor or parent company.

i. Equipment Listed in Blue Book. The published monthly
rental rate for each piece of Contractor-owned equipment
used, including appurtenances and attachments to
equipment, will be determined by using the Blue Book. The
edition that is current at the time the force account work is
started will apply. The rental rate will be equal to the
published monthly rental rate divided by 176, modified by the
rate adjustment factor and the applicable map adjustment
factor. The operating rate will be equal to the published
estimated operating costs per hour.
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Equipment Not Listed in Blue Book. The monthly rental
rate will be determined by using the published monthly rental
rate listed for a similar piece of equipment giving proper
consideration to the capacity, size, horsepower, and age of
the equipment. The rental rate will then be determined by
dividing the published monthly rental rate by 176, modified
by the rate adjustment factor and the applicable map
adjustment factor. The operating rate will be equal to the
published estimated operating costs per hour. Rates must
be agreed upon in writing before the equipment is used.

For equipment for which there is no comparable in the Blue
Book, The Contractor will provide the monthly rental rate and
operating rate and furnish cost data to support these rates.
The monthly rental rate must be reasonable but not more
than 5 percent of the invoiced cost of the equipment. The
rental rate will be determined by dividing the monthly rental
rate by 176. Rates must be agreed upon in writing before
the equipment is used.

Small Tools. No payment will be allowed for small hand
and power tools that are not listed in the Blue Book. Small
hand and power tools listed in the Blue Book at a rate of less
than $1.00 per hour will not be paid for separately.

Foreman’s Transportation. The rate for the foreman’s
transportation unit will be $25.00 per hour.

Minimum Equipment Time. The minimum time per day for
equipment used productively in force account work will be
two hours.

Equipment Transportation. Travel time to the location of
the force account work will be included when the equipment
is moved under its own power. When equipment is moved
from one site to another by means other than its own power,
the actual operating time during periods of loading and
unloading equipment will be paid for at the established base
hourly rate and transportation costs will be allowed.

Transportation charges for each piece of equipment to and
from the work site will be paid provided:
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e Equipment is obtained from the nearest available
source;

o Return charges do not exceed the delivery charges; and

e Charges are restricted to those units of equipment not
already available and not on or near the project.

Non-Contractor-Owned Equipment. If the Contractor is
required to rent a specific type of equipment, the Contractor must
inform the Engineer of the need to rent the equipment and
provide a written estimate from the rental agency for that
equipment before using it on the work site. The Contractor will
be paid the actual rental cost plus the operating rate for the time
that the equipment is used to accomplish the work, plus the cost
of moving the equipment onto and away from the job. The
Contractor must provide a copy of invoices for all rental
expenses incurred.

Standby Rate and Allowable Hours. For Contractor-owned
equipment, the standby rate will be one-half the rental rate
established in subsection 109.05.D.6.a. The standby rate will
only be allowed if the Engineer specifically requires the
equipment to remain on the site for later use on the force
account work.

The Engineer will provide written notice when the equipment is
no longer needed to complete the force account work and will
not be considered for payment, except for transportation costs.

Payments for standby time will not be made on any day the
equipment operates for eight or more hours. For equipment
accumulating less than eight hours operating time on any normal
work day, standby payment will be limited to only that number of
hours that, when added to the operating time for that day, equals
eight hours.

Subcontracting or Hiring Services by Others. For administration

costs in connection with subcontract work or hiring services by
others to perform specialized type of work that the Contractor is not
qualified to do, the Contractor will receive an amount equal to five
percent of the total cost of the work computed as set forth above.
Prior approval by the Engineer is required.
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Business Taxes. The Contractor will receive an amount equal to
3.5 percent of the total force account to compensate the Contractor
for business taxes.

Miscellaneous. No additional allowance will be made for general
superintendence or other costs for which no specific allowance is
provided.

Coordination of Records. The Contractor’s representative and the
Engineer will compare records for work completed on a force
account basis and bring these records into agreement at least once
a week.

Statements. Payment will be made for work performed on a force
account basis after the Contractor has furnished the Engineer with
an itemized statement of the cost of the work. The percentage
added to each of the following categories is compensation for
expenses not specifically designated.

The Contractor must use a standard MDOT form or approved equal
that includes the following details for reporting all force account
costs.

a. For Each Employee. Name, classification, dates worked, time
worked each day, total time worked on the force account activity,
hourly rate of pay, total wages and fringe benefits, and total
earnings to date.

b. For Each Unit of Equipment Used. Description, dates used,
number of hours operated each day, standby hours, total hours,
rental and operating rates, and total cost.

c. For Materials Used. Total quantities of materials used and
material costs, including transportation. Statements must be
supported by invoices for all materials used and transportation
charges.

If materials used on the force account work are not specifically
purchased for the work but are taken from the Contractor’s stock,
the Contractor must give the Engineer an affidavit certifying the
following:
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i. The materials were taken from stock;

ii. The quantity claimed was used; and

iii. The costs including transportation represent the actual
Contractor’s cost.

E. Delay Costs.

1.

General. If the Contractor incurs a delay attributable to the
Department, the Department will pay for the costs specified in this
section as allowed by subsection 108.09.B, unless these costs have
been previously paid as allowed in subsection 109.05.D. Such
payment constitutes full compensation for the delay costs.

The Department will make no payment for delays occurring during
the period from November 15 to April 15 unless the Contractor’s
approved progress schedule depicts work on the controlling
operation during this period.

The Department will not pay for delay costs until the Contractor
submits an itemized statement of those costs. Provide the content
specified in subsection 109.05.D.10, for the applicable items in this
statement and as follows:

a. Proof of cost of Superintendent, or other project staff salaries,
wages, and payroll taxes and insurance.

Proof of cost of office rent, utilities, land rent, and office supplies.
Proof of escalated cost for labor equipment, and material.

Proof of material storage costs.

Proof of other increased project costs.

PoooT

Allowable Delay Costs. Increases in cost for labor, equipment, and
materials will be calculated as follows:

a. Idle Labor. Labor costs during delays must be calculated as
specified in subsection 109.05.D.3 for all non-salaried personnel
remaining on the project as required under collective bargaining
agreements or for other Engineer-approved reasons.

b. Escalated Labor. For delays caused by conditions set forth in
subsection 108.09.B, payments authorized for increases in labor
costs will be based on the difference between old and new labor
rates established by a State or Federal agency or an agreement
between the employee’s and the Contractor’s bargaining agency
which is accepted by the Department. Payment will be based on
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certified payrolls. Payment will also include the increases in
fringe benefit rates and increases in payroll taxes that the
Contractor is required to pay.

Idle Equipment. For delays caused by conditions set forth in
subsection 108.09.B, payment may be allowed on a rental basis
for the idled equipment if any one of the following criteria is met:

i. The equipment is on the project site at the time of the delay,
is required for the controlling operation, and cannot be used
at other locations on the project.

i. The equipment is specialized and directly related to the
controlling operation, whether on or off the project site. This
must be certified by the Contractor and verified by the
Engineer.

The rental rate for idled leased or rented equipment will be the
leased or rented rate. However, the Engineer may direct the
Contractor to return equipment and take it off rental.

The rental rate for idled Contractor-owned equipment will be
one-half the rate established in subsection 109.05.D.6.a. No
payment will be allowed for operating costs.

Payment will be limited to the difference between the hours used
and 8 hours in any one day and to the difference between the
hours used and 40 hours in any one week. No additional
compensation for overhead will be allowed.

Equipment demobilization and remobilization, if directed by the
Engineer, will be paid in accordance with subsection 109.05.

Material Escalation or Material Storage. For delays caused by
the conditions listed in subsection 108.09.B, payment for
increased cost of materials will be based on differences in the
invoice costs before and after the delay period. When
requesting an increase in cost of materials, the Contractor must
document the increased costs due to the delay. The cost of
materials storage during the delay will be the invoiced storage
cost.
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F. Directed Acceleration. If the Engineer orders the Contractor to
accelerate the Work in accordance with subsection 104.01.C, prior to
accelerating the work, the Engineer and the Contractor will negotiate
compensation to the Contractor for the costs to accelerate the work. In
the absence of agreed upon compensation, the Department will
compensate the Contractor for performance of the accelerated work in
accordance with subsection 109.05.D.

G. Unrecoverable Costs. The Contractor is not entitled to
compensation for costs not specifically allowed or provided for in this
subsection including, but not limited to, the following:

1. Loss of anticipated profit.

2. Consequential damages, including loss of bonding capacity, loss of
bidding opportunities, insolvency, and the effects of force account
work on other projects, or business interruption.

3. Indirect costs.

4. Attorneys fees, claim preparation expenses, and the costs of
litigation.

5. Unabsorbed or extended field or home office overhead or any
damages using an Eichleay or similar equation, except as otherwise
provided in the mark ups specified in subsections 109.05.D.1
through 109.05.D.7.

109.06. Source of Supply and Carrier Rates on Materials. The
following do not constitute cause for claim for extra compensation:

A. The inability to secure satisfactory materials, for reasons beyond the
Contractor’s control, from the source upon which the bid was based,
unless project specific single source suppliers are specified by the
Department; or

B. Changes in carrier rates or the alteration of transportation facilities
for these materials during the life of the contract.

109.07. Final Inspection, Acceptance, and Final Payment.

A. Partial Acceptance. Upon completion of a portion of the work, the
Contractor may request, in writing, partial acceptance of that portion of
the work. Within 7 days of the Contractor’s written request, the Engineer
will conduct an inspection to determine if the Contractor has satisfactorily
completed that portion of the work in accordance with the contract.
Within 7 days of the inspection, the Engineer will provide written notice of
either partial acceptance for that portion of the work, or an explanation
for rejecting the Contractor's request for partial acceptance. If the
Engineer grants the partial acceptance, the Engineer will designate in
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writing what portion of the work is partially accepted and the effective
date of the partial acceptance.

Partial acceptance will relieve the Contractor of maintenance
responsibility and third party damage liability for the designated portion of
the work. By relieving the Contractor of maintenance and third party
damage claims, the Department does not relieve the Contractor of
responsibility for defective work or damages caused by the Contractor’s
operations. The Contractor must not construe partial acceptance to be
final inspection, final acceptance of any part of the work, or waiver of any
legal rights specified under section 107.

B. Delayed Acceptance. Upon completion of contract work items
designated for delayed acceptance, the Contractor must notify the
Engineer, in writing, of the completion of the designated work. Within
7 days of the Contractor’s written request, the Engineer will conduct an
inspection to determine if the Contractor has satisfactorily completed the
designated portion of the work in accordance with the contract. Within
7 days of the inspection, the Engineer will notify the Contractor, in
writing, of the date the delayed acceptance period begins.

Delayed acceptance will relieve the Contractor of maintenance
responsibility and third party damage liability for the designated portion of
the work. By relieving the Contractor of maintenance and third party
damage claims, the Department does not relieve the Contractor of
responsibility for defective work or damages caused by the Contractor’s
operations. The Contractor must not construe delayed acceptance to be
final inspection, final acceptance of any part of the work, or waiver of any
legal rights specified under section 107.

C. Final Inspection and Final Acceptance.

1. Final Inspection. The Engineer will conduct the final inspection
within 7 days of receiving the Contractor’s written notification that the
work is completed. The Contractor must attend the final inspection.

Within 7 days of the final inspection, the Engineer will provide written
notice to the Contractor of a satisfactory final inspection or will
provide a list of specific defects to be remedied in order to achieve a
satisfactory final inspection.

After achieving satisfactory final inspection, the Contractor is relieved
of the duty of maintaining and protecting the project. In addition, the
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Contractor is relieved of its responsibility for third party damage
claims, and for damage to the work that may occur after satisfactory
final inspection.

Final Acceptance. Within 7 days of satisfactory final inspection and
submission of all required project and materials testing
documentation by the Contractor, the Engineer will give the
Contractor written notification of final acceptance effective on the
date the Department executes Form 1120, Final Inspection/
Acceptance and Certification Report.

The Contractor, without prejudice to the terms of the contract, is
liable to the Department at any time, both before and after final
acceptance, for latent defects, fraud, such gross mistakes as may
amount to fraud, or actions affecting the Department’s rights under
any warranty or guarantee.

D. Final Payment. Within 30 calendar days after final acceptance, the
Engineer will prepare a final estimate of work performed. The Contractor
will have 30 calendar days of issuance of the final estimate to file a claim
or objections to the quantities within the final estimate. If no claim or
objections are filed within 30 calendar days, the Department will process
the final estimate for approval and final payment. At that time, the
Contractor will be furnished a copy of the approved final estimate.

1.

The final payment will be made when the Contractor has provided

the following:

a. All reports or documents required by the Department and the
Federal Highway Administration;

b. The consent of the Surety for payment of the final estimate; and

c. Satisfactory evidence by affidavit, or other means, that all the
indebtedness due to the contract has been fully paid or
satisfactorily secured. If the evidence is not furnished, the
Department may retain out of any amount due the Contractor
sufficient sums to cover all lienable claims unpaid.

The Department can recover from the Contractor in the final estimate

all overpayments. However, no recovery for overpayment will be

made if both of the following conditions exist:

a. The final estimate is issued more than 6 months after the
acceptance of the project; and

b. The overpayment was paid to a Subcontractor not in existence at
the time of the final estimate.
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Section 150. MOBILIZATION

150.01. Description. This work consists of preparatory work and
operations including, but not limited to, the following:

A. The movement of personnel, equipment, supplies, and incidentals to
the project site.

B. The establishment of the Contractor’s offices, buildings, and other
facilities to support work on the project including associated job site
posters.

C. Other work and operations the Contractor must perform.

D. Expenses incurred, before beginning work on pay items at the
project site.

E. Pre-construction costs, exclusive of bidding costs, that are necessary
direct costs to the project rather than directly attributable to other pay
items under the contract.

150.02. Materials. None specified.
150.03. Construction. None specified.

150.04. Measurement and Payment.

Pay Item Pay Unit
Mobilization, Max s Lump Sum

The Department will specify the maximum bid amount for Mobilization,
Max ___ in the proposal. If the Contractor submits a bid amount for
Mobilization, Max ____ that exceeds the maximum bid amount, the
Department will use the maximum bid amount as the Contractor’'s lump
sum bid amount and will correct the total bid amount to reflect this
maximum bid amount.

The Department will pay the Contractor for Mobilization, Max ____ in
accordance with Table 150-1. The percent of the original contract
amount earned is exclusive of the Mobilization, Max ___ pay item.
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Table 150-1
Partial Payment Schedule for Mobilization
Percent of Original Percent of Bid Amount
Contract Amount Earned for Mobilization, Max
5 50
10 75
25 100

When the percentage of the original contract amount earned is less than
5% on the partial payment schedule, the Department will pay the
Contractor for costs of project specific bonding, insurances, and permits
when proof of payment is received and accepted by the Engineer. The
Engineer will then subtract these costs from the bid amount for
Mobilization, Max ___.

The total sum of all payments for this item will not exceed the bid amount
for Mobilization, Max ___, regardless of the following conditions:

A. The Contractor shut down the work on the project for any reason,

B. The Contractor moved equipment away from the project and then
back again, or

C. The Department added additional quantities or items of work to the
contract.

If the contract does not contain a Mobilization, Max ____ pay item, the
unit prices for other items of work will include the costs of mobilization.
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Section 201. CLEARING

201.01. Description. This work consists of clearing, selectively thinning,
clearing for fence, and applying growth preventive material if required.

201.02. Materials. Provide growth preventive material that is
Pathfinder Il, or a Department-approved equal. Ensure a certified
applicator applies the preventive material.

201.03. Construction.

A. Clearing. Cut, remove, and dispose of trees, stumps, brush, shrubs,
roots, logs, and other vegetation. Salvage marketable timber. Preserve
vegetation and objects required to remain from injury or defacement.

1. Removals. Remove trees, stumps and other vegetation to 10 feet
outside the limits of earth disturbance or to the right-of-way line,
whichever is less. In other areas, remove trees, stumps, and other
vegetation as shown on the plans. Remove trees without
endangering traffic and the general public, injuring other trees, and
damaging structures or property.

In peat treatment areas, remove trees, stumps, and other vegetation
to the outer limits of the peat excavation. Between outer peat
excavation limits and outer clearing limits, cut off vegetation to no
greater than 6 inches above the ground. The Engineer will not
require removal of stumps and roots beyond the peat excavation
limits. If the Engineer approves, stumps may be buried with at least
2 feet of cover in peat disposal areas outside the limits of sound fill.

2. Protecting Plant Life. Protect vegetation that is not designated for
removal on the plans or by the Engineer. Repair or replace trees or
shrubs damaged by Contractor operations at no additional cost to
the Department.

3. Salvaging Marketable Timber. The Engineer will not allow burning
or wasting of marketable timber. Marketable timber includes trees,
with a diameter of at least 6 inches as measured at a point 474 feet
above the base of the tree at the ground line. Timber does not need
to be cut in lengths less than 8 feet.

Salvage marketable timber in accordance with the following:

a. Right-of-Way Purchased in Fee Simple. On right-of-way
purchased in fee simple, the Department considers marketable
timber the property of the Contractor. Make marketable timber
available to wood-using industries or individuals.
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Right-of-Way Easements. On right-of-way easements, the
Department considers marketable timber the property of the
landowner. Unless otherwise shown on the plans, cut and pile
marketable timber outside the right-of-way on property owned by
the abutting property owner.

Provide the Engineer with the property owner’s written direction
for the disposal of the marketable timber. Take ownership of
marketable timber not wanted by the property owner and make
available to wood-using industries or individuals.

On easements or special use permits on land owned by the
USDA Forest Service or MDNRE, marketable timber is the
property of the Forest Service or MDNRE. Cut and dispose of
this timber as agreed by the Department and the Forest Service
or MDNRE. The Forest Service may sell, or otherwise dispose
of standing marketable timber to others if its removal does not
unduly interfere with Contractor operations.

Disposing of Unsalvageable Material. Do not dispose of material,
temporarily or permanently, in wetlands or flood plains. Dispose of
unmarketable timber and vegetative debris resulting from clearing
and selective thinning, in accordance with subsection 205.03.P, and
one of the following methods:

a.

Chipping. Dispose of chips outside the right-of-way unless
otherwise approved by the Engineer.

Burning. Obtain burning permits. Burn only trees, logs, brush,
or stumps within the right-of-way in accordance with subsection
107.15.A.3. Do not use tires, heavy distillates, or plastics as
kindling agents. Dispose of remaining material outside the right-
of-way or in other Engineer-approved areas.

Other. Dispose of material outside the right-of-way or in
Engineer-approved areas within the right-of-way.

B. Selective Thinning. Remove and dispose of undesirable trees,
stumps, undergrowth, and debris outside areas designated for clearing.
Treat stumps and stubs with a growth preventive material if required.

Protect plant life in accordance with subsection 201.03.A.2.
Dispose of materials in accordance with subsection 201.03.A.4.

The plans will show, or the Engineer will direct, trees and areas of
undergrowth for removal by selective thinning. The Engineer will not
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consider this work complete until the Engineer's acceptance of the
project.

Perform selective thinning in accordance with the following:

1. Selective Thinning Type I. Cut off stumps to no greater than
6 inches above the existing ground level and apply a growth
preventive material the same day.

2. Selective Thinning Type Il. Chip or grind stumps to 4 inches below
the proposed ground level.

C. Clearing for Fence. Remove and dispose of trees, brush, stubs,
stumps, and other vegetation on the fence line. Treat stumps and stubs
with a growth preventive material.

Clear no greater than 8 feet within the right-of-way. Do not clear outside
the right-of-way, unless otherwise approved by the Engineer. Clear less
than 8 feet where possible. Access fence work locations from other
public rights-of-way to avoid or reduce the removal of existing vegetation.
The Contractor is responsible for obtaining and providing the Engineer
with written approval from the public landowner before accessing “other”
public rights-of-way.

Cut trees, brush, shrubs, stumps, and other vegetation flush with the
ground level. The Engineer will not require the removal of roots. Do not
remove mature trees or bushes if trimming limbs will allow installation of
the fence.

Treat stumps and stubs within 1 foot of the fence line with growth
preventive material the same day.

Protect plant life in accordance with subsection 201.03.A.2.
Dispose of materials in accordance with subsection 201.03.A.4.

201.04. Measurement and Payment.

Pay Item Pay Unit
Clearing .....eeeee e e Acre
Thinning, Selective, Type e, Acre
Clearing for FENCE .......coooiiiiiiiii e Station

A. Clearing. The Engineer will measure Clearing by horizontal area
bounded by the outermost trees cut. The Engineer will establish the
perimeter line along the outside faces of the trunks.

The cost of clearing areas up to 10 feet outside the limits of earth
disturbance; State provided borrow areas; clear vision areas; or other
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areas designated on the plans is included in the unit price for other
relevant pay items unless clearing is a separate pay item.

If the Engineer directs clearing, not shown on the plans, beyond 10 feet
outside the limits of earth disturbance, in non-state-provided borrow
areas, or in clear vision areas, and the contract provides no separate pay
item for Clearing, the Department will pay for this clearing as extra work.

If the Engineer directs the Contractor to return to perform additional
clearing of areas less than 'z acre after the Engineer accepted the
clearing of an area, the Department will pay for this clearing as extra
work.

B. Thinning, Selective. @ The Engineer will measure Thinning,
Selective, of the type specified, by horizontal area. The unit price for
Thinning, Selective includes the cost of providing and applying growth
preventive materials, where required.

C. Clearing for Fence. The Engineer will measure Clearing for Fence
along the fence line by length. The Department will not provide
additional compensation for handwork. The unit price for Clearing for
Fence includes the cost of providing and applying growth preventive
material, where required.



202.01

Section 202. REMOVING TREES, STUMPS, AND CORDUROY

202.01. Description. This work consists of removing trees and stumps
with a diameter of at least 6 inches, located outside the clearing limits,
and removing corduroy within the limits of the proposed roadbed and
backfilling as required.

202.02. Material. Provide materials in accordance with the following:
Granular Material Class ...........coooiiiiiiiii e 902
202.03. Construction.

A. Removing Trees or Stumps. As required, remove and dispose of
trees or stumps outside the clearing limits with a diameter of at least
6 inches. Remove non-ornamental fruit trees within the right-of-way,
even if not otherwise shown on the plans. Remove and dispose of trees,
stumps, roots, and debris in accordance with section 201.

If removing a stump may result in damage to existing utilities, remove the
stump by chipping to a depth of at least 12 inches below the finished
ground surface. Remove other stumps by chipping only if approved by
the Engineer. If required by the Engineer, backfill removal areas with
approved material.

B. Removing Corduroy. Remove and dispose of logs, poles, stumps,
brush, and other material embedded under the surface of an abandoned
or existing road, within the limits of the proposed roadbed. Remove
corduroy located in the roadbed if within 4 feet of the plan grade.
Dispose of corduroy in accordance with section 201. Backfill trenches,
excavated after the removal of corduroy, with Class Il granular material.

202.04. Measurement and Payment.

Pay Item Pay Unit
Tree, Rem, _inchto _iNCh ......coeiiiii e Each
Stump, Rem, _inchto _inch ... Each
Tree, Rem, 37 inch or Larger .........c.coceevvoieeeinoiiee e Each
Stump, Rem, 37 inch orLarger .........coooooiiiiiieeeeeee e Each
Corduroy, ReM ... Station

A. Trees and Stumps. The Engineer will determine the size of trees by
the diameter of the trunk, measured to the nearest full inch, at a point

4% feet above the ground line at the base of the tree. The Engineer will
measure trees with major limbs, lower than 4% feet from the ground, at
the smallest diameter below the limbs.
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The cost of removing trees or stumps with a diameter less than 6 inches
is included in other pay items.

Where more than one trunk has grown from a common stump, the
Engineer will measure each trunk as a separate tree.

The Engineer will measure stump diameters, to the nearest full inch, at
the top of the stump.

For stumps incorrectly shown on the plans as trees designated for
removal, the Engineer will measure and the Department will pay for
removing stumps with the relevant stump removal pay item. If the
contract does not include stump removal pay items, but does include tree
removal pay items, the Department will pay for removing stumps with the
relevant tree removal pay item.

The unit price for tree and stump removal pay items includes the cost of
providing and placing backfill. Tree removal pay items include respective
stump removal.

B. Corduroy, Removal. The Engineer will measure Corduroy, Rem
along the road centerline. The unit price for Corduroy, Rem includes
the cost of backfill. The Department will apply Corduroy, Rem if below
the excavation limits required for other pay items.
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Section 203. REMOVING DRAINAGE STRUCTURES, CULVERTS,
AND SEWERS

203.01. Description. This work consists of removing, or abandoning, in
whole or in part, drainage structures, culverts, and sewers, salvaging,
storing, and disposing of removed materials; and backfiling and
compacting the excavated sites.

203.02. Materials. Provide materials in accordance with the following:

010 o Lol =t=T 5 { o TR 205
Granular Material Class Hl...........uueiiiiiiieee e 902

203.03. Construction.

A. Drainage Structures. When removing or abandoning a drainage
structure, rebuild and reconnect live sewers through the removal area.
Maintain service of live sewers during construction operations.

If the plans show abandoning a drainage structure, remove the cover
and break down the masonry in accordance with subsection 204.03.
Dispose of materials in accordance with subsection 205.03.P, and
backfill in accordance with subsection 204.03.C.

B. Culvert Pipe. Completely remove pipe culverts as required,
including end treatments.

For culvert pipes with a top elevation within 5 feet of the top of pavement,
and requiring abandonment, review the abandonment treatment with the
Engineer.

If the plans show the extension of an existing culvert, or replacement of
the existing end treatment, remove only those portions of the existing
culvert pipe necessary to allow connection to the new work. Do not
damage the remaining culvert pipe.

Bulkhead abandoned pipe culverts in accordance with subsection
402.03.E or use other Department-approved methods. If the Engineer
determines that the culvert is not in suitable condition for abandonment,
the Engineer will specify alternate treatment.

Dispose of materials in accordance with subsection 205.03.P, and
backfill in accordance with subsection 204.03.C.

C. Sewer Pipe. Remove sewers (storm, sanitary, or combined), or
parts of sewers, requiring removal or interfering with the new
construction.
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Where the plans show the extension of existing sewers or the
incorporation of existing sewers into the new work, remove only the part
of the existing sewer necessary to allow the required connection to the
new work. Trim the connecting sewer pipe edges to meet the required
lines and grades without weakening or damaging those parts of the
remaining sewer.

Bulkhead abandoned sewers in accordance with subsection 402.03.E, or
use other Department-approved methods. If the Engineer determines
that the sewer pipe is not in suitable condition for abandonment, the
Engineer will specify alternate treatment.

For sewer pipes with a top elevation within 5 feet of the top of pavement,
and requiring abandonment, review the abandonment treatment with the
Engineer.

Dispose of materials in accordance with subsection 205.03.P, and
backfill in accordance with subsection 204.03.C.

203.04. Measurement and Payment.

Pay Item Pay Unit
Dr Structure, REM.......cooeeeeeee e Each
Dr Structure, Abandon..........ccooovieivieeeiieeeeeeee e Each
Culv, Rem, Less than 24 iNCh .......coooiiiiiiieei e Each
Culv, Rem, 24 inchto 48 iNCh .......eeiiiiieee e, Each
Culv, Rem, Over 48 inch .......cooouuueeiiiiieeieeee e, Each
Culv, End, Rem, Lessthan 24 inch..............ccccccccn, Each
Culv, End, Rem, 24 inchto48inch..........ccccccoiiiiii Each
Culv, End, Rem, Over48inch.......ccccceeeiiiiiii Each
Sewer, Rem, Less than 24 iNCh ..........ooouveeeiiiiiceeeeeeeee, Foot
Sewer, Rem, 24 inCh t0 48 iNCH .....cooviiieiieeeeeeeeee e, Foot
Sewer, Rem, OVer 48 iNCh ........ouueieiiiiiieeeee e Foot

A. General. Unless otherwise required, the Engineer will measure
structures or materials in the original positions.

The unit prices for the relevant removal pay items include the cost of
breaking down structures and material; sawing, removal, and disposal;
providing, placing, and compacting backfill; and providing and placing
replacement soil or base material.

The Department will pay for piling or timber cribs encountered during
structure removal, but not shown on the plans, as extra work.

B. Drainage Structure, Removal and Drainage Structure, Abandon.
The unit prices for Dr Structure, Rem, and Dr Structure, Abandon
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include cost of maintaining and reconnecting live sewers, where
required, and of removing attached parts and connections.

C. Culvert, Removal and Culvert End, Removal. The Engineer will
measure elliptical or pipe arch culverts across the greatest dimension.
The cost of removing existing end treatments, regardless of type, is
included in the unit prices for the relevant culvert removal and culvert
end removal pay items.

D. Removal of Pipes (culverts, sewers, underdrains, etc.) With
Diameters Less Than 12 inches. The cost of removing pipes, including
culverts, sewers, and underdrains, with diameters less than 12 inches, if
portions of the existing pipe are within the excavation limits of a new
structure, culvert, or sewer, is included in the unit price for constructing
the new structure, culvert, or sewer.

E. Abandoning Pipe Culverts and Abandoning Sewers. The
Department will not pay separately for abandoning pipe culverts and
abandoning sewers.

Unless included in the unit price for abandoning drainage structures, the
Department will pay for bulkheads greater than 12 inches, required in
abandoning pipe culverts and abandoning sewers, as Sewer Bulkhead
of the type required, in accordance with subsection 402.04.D.

F. Removal of End Treatments. The Department will pay for
removing end treatments on existing sewers as Culv End, Rem.
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Section 204. REMOVING MISCELLANEOUS STRUCTURES AND
MATERIALS

204.01. Description. This work consists of removing miscellaneous
structures and materials to clear the right-of-way, salvaging or disposing
of removed materials, and backfilling the resulting excavated sites.

204.02. Materials. Provide material in accordance with the following:
Granular Material Class ...........ccooiiiiiiiiii e 902
204.03. Construction.

A. Breaking Down and Removing. Remove structures or portions of
structures designated on the plans for removal, entirely or to the limits
required, including attached parts and connections. Do not damage the
remaining portion of an existing structure.

If removal of a structure is required but the removal is not shown on the
plans, remove the structure entirely, or break it down in accordance with
subsection 204.03.A.1.

1. Partial Removal. Break down portions of existing miscellaneous
structures, not interfering with the new construction, to 3 feet below
the pavement surface within the limits of the roadbed and to 1 foot
below the finished grade outside the limits of the roadbed.

2. Pavement, Curb, Sidewalk. Remove pavement, curb, gutter, curb
and gutter, sidewalk, downspout headers, and similar structures to
an existing joint or to a sawed joint. Saw concrete full depth unless
otherwise approved by the Engineer. Do not use a crane and ball
pavement breaker. Provide for proper grades and connections to
new work.

Replace adjacent soils or base materials, removed with concrete,
with similar material approved by the Engineer.

3. Masonry and Concrete Structures. Remove entirely, or break
down walls, foundations, and similar structures, excluding bridges,
culverts, or retaining walls, in accordance with subsection
204.03.A.1. Partially or completely remove structures, including
utility structures, with a least dimension of 12 inches, if constructed
of masonry or non-reinforced concrete and a least dimension of
8 inches if constructed of reinforced concrete.

4, Basement Cleanout. Remove existing backfill material from
basements, break up floors, plug drains, and backfill.
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5.

Structures and Retaining Walls. During Contractor’s removal
operations, protect the remaining portions of existing structures and
new work under construction from damage.

If the contract documents require salvaging part of a steel structure,
before dismantling, match-mark with paint, the members designated
for re-erection. Match-mark pins, nuts, loose plates, and parts to
show proper locations. Treat pins, pin holes, and machined surfaces
to prevent corrosion. Wire loose parts to adjacent members or pack
in match-marked containers.

If the contract documents require incorporating portions of an
existing concrete structure into the new construction, use a concrete
saw to make the concrete cuts that will be exposed in the final work.
Do not overcut corners; drill and chip to provide square corners.
Avoid cutting reinforcing steel wherever possible. Do not cut off steel
reinforcement projecting from the existing concrete structure.
Protect projecting steel reinforcement from damage and embed it in
the new concrete.

Do not use explosives, unless the Engineer provides written
permission. If the Engineer provides written permission, use
explosives in accordance with subsection 107.17. The Engineer’s
written permission does not relieve the Contractor of liability and
responsibility for damages resulting from the use of explosives.

Culvert Structures. Remove culvert structures or parts of culvert
structures required for removal, or that interfere with the new
construction. Remove culvert structures entirely or in accordance
with subsection 204.03.A.1.

If the contract documents require extension or incorporation of
existing culvert structures into the new work, remove only enough of
the existing structure to allow a connection to the new work. Trim
the connecting edges of the existing culvert structure to the lines and
grades required, without weakening or damaging that part of the
structure.

Railway Trackwork. Remove rails; paving; timber, rubber or
concrete crossing panels; ties; track encasement; concrete header
foundations; and other related items. Leave crushed stone or gravel
ballast in place as directed by the Engineer.

Guardrail. Remove posts, beam elements, anchorages, including
concrete blocks, steel sleeves, or both, hardware, and other items.
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9. Utility Pole. Remove poles, parts, and connections attached to
utility poles.

10. Fence. Remove fence fabric, wire, posts, and foundations.

11. Concrete Barrier. Remove concrete barrier, glare screen if
removed in conjunction with concrete barrier, and footings to an
existing joint or sawed joint, and backfill as required. Remove barrier
footings and post footings entirely or in accordance with subsection
204.03.A.1. Saw cut concrete full depth unless otherwise approved
by the Engineer. Repair damage to existing manholes, catch basins,
bridge piers, and remaining concrete barrier, glare screen, and
footings, which result from removal operations.

If the contract requires extension or incorporation of existing barrier
footings and/or post footings into the new work, remove only enough
of the existing footing to allow a connection to the new work required.

12. Glare Screen. Remove glare screen. Repair damage to existing
bridge piers and remaining glare screen and concrete barrier, which
result from removal operations.

B. Disposal of Materials. Assume ownership of removed materials
except as required by the contract documents. Without damaging,
remove materials reserved for use by the Department, local agency, or
others, and store outside the construction limits in a location and manner
approved by the Engineer. Dispose of materials not incorporated into
the new work in accordance with subsection 205.03.P, before the
Department accepts the project.

If approved by the Engineer, the Contractor may salvage materials that
meet specification requirements for the relevant material, and use in the
new work.

Dispose of broken concrete, matted together by steel reinforcement,
outside the right-of-way. Provide the Engineer with written permission
from the property owner of the disposal site.

C. Backfilling. Backfill excavated sites or holes resulting from
removals within the subgrade surface limit with Class lll granular
material, unless otherwise required. Place and compact the granular
material in accordance with the controlled density method in subsection
205.03.H. For excavated sites outside or below the subgrade surface,
the Engineer will approve backfill material and compaction methods.
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204.04. Measurement and Payment.

Pay Item Pay Unit
Pavt, REM ... Square Yard
(O7U] o T =1 ¢ o K Foot
(U1 (T g =T o Foot
Curb and Gutter, REM ......cooeiiieeeeeeeee e Foot
Sidewalk, ReM........oovriiieieeee e Square Yard
Basement Cleanout..............cooovveeiiieeiiieeeee e Cubic Yard
Track, REM ... e Foot
Utility Pole, ReM ... ... Each
Structures, REM........ccuuviiieiiiee e Lump Sum
Structures, Rem Portions ..........ccccceeeveeiiiicciieee e Lump Sum
Culv, Other than Pipe, Rem..........ccccovvieiiiieeeee e Each
Masonry and Conc Structure, Rem..........cccccceeeeviiiciiinnnnn. Cubic Yard
Guardrail, REM ... Foot
FENCE, REM ... Foot
Concrete Barrier, REM........c.oooviveeieieeeeeeeee e Foot
Glare Screen, RBM.........o i Foot

A. General. Unless otherwise required by the contract documents, the
Engineer will measure the structure or material quantities in their original
position.

The cost of breaking down and removing, sawing, disposing of materials,
and providing, placing, and compacting backfill is included in the unit
price for the relevant pay items. The cost of providing and placing
replacement soils or base materials is included in the relevant pay items.

The Department will pay for piling or timber cribs encountered during
removal of structures, but not shown on the plans, as extra work.

B. Pavement, Removal. The limits of Pavt, Rem, as shown on the
plans, will be established at the discretion of the Engineer. The Engineer
may decide to leave areas in place, or remove additional sections to
attain the required cross-section and base. The Engineer will measure
Pavt, Rem in accordance with the following criteria.

1. HMA Pavements and HMA Driveways. The Department will pay
separately for the removal of curb, curb and gutter, or gutter in
conjunction with removing Hot Mix Asphalt (HMA) pavements or
HMA driveways.

a. HMA No Greater Than 12 Inches Thick. The Engineer will
measure the removal of HMA surface, no greater than 12 inches
thick, overlying a material designated for removal or that is
required to remain in place, as HMA Surface, Rem in
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accordance with section 501. The Engineer will measure the
removal of the underlying material separately.

b. HMA Greater Than 12Inches Thick. The Engineer will
measure the removal of HMA surface, greater than 12 inches
thick, overlying a material designated for removal or that is
required to remain in place, as Pavt, Rem. The Engineer will
measure the removal of the underlying material separately.

2. Concrete and Masonry Pavements and Concrete Driveways.
The Engineer will measure the removal of concrete and masonry
pavements and concrete driveways as Pavt, Rem.

If concrete or masonry pavements are encountered under the
pavement being removed, the Engineer will measure each type of
additionally encountered pavement at the unit price for Pavt, Rem.
The Department will consider a concrete overlay a separate
pavement.

The Engineer will measure the removal of curb, curb and gutter, or
gutter in conjunction with removing concrete or masonry pavement
or concrete driveways, as Pavt, Rem.

C. Curb, Removal; Gutter, Removal; or Curb and Gutter, Removal.
The Engineer will measure Curb, Rem, Gutter, Rem, and Curb and
Gutter, Rem, if included as separate pay items, and not removed in
conjunction with pavement or driveway removal, along the base of the
curb face or along the flowline of the gutter.

The unit prices for Curb, Rem, Gutter, Rem, and Curb and Gultter,
Rem include the cost of removing downspout headers.

D. Sidewalk, Removal. The unit price for Sidewalk, Rem includes the
cost of removing and disposing of sidewalk, 6 inches thick, or less. The
Engineer will measure removing sidewalk greater than 6 inches thick as
Pavt, Rem in accordance with subsection 204.04.B.

E. Basement Cleanout. The Engineer will calculate the volume of
Basement Cleanout on the elevation of the existing backfill, the
elevation of the floor, and the inside dimensions of the foundation. The
Engineer will only measure Basement Cleanout outside the pay limits
for Excavation, Earth, in accordance with subsection 205.04.

F. Track Removal. The Engineer will measure Track, Rem by length
of single line track. The unit price for Track, Rem includes the cost of
removing rails, ties, track encasement, stone or ballast as directed,
concrete header foundations and other related items.
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The Engineer will measure removal of pavement from between the rails
and on either side of the track as Pavt, Rem in accordance with
subsection 204.04.B.

G. Utility Pole Removal. The unit price for Utility Pole, Rem includes
the cost of removing and disposing of the pole, attached parts, and
connections.

H. Structures, Removal and Structures, Removal, Portions. The
unit prices for Structures, Rem, and Structures, Rem Portions include
the cost of removing and disposing of miscellaneous structures or
portions of structures.

I.  Payment for Culvert, Other than Pipe, Removal. The unit price for
Culv, Other than Pipe, Rem includes the cost of breaking down,
removing, sawing, and disposing of materials, and providing, placing,
and compacting backfill.

J. Payment for Masonry and Concrete Structures, Removal. The
Department will only pay for Masonry and Conc Structure, Rem if the
smallest dimension of the masonry or concrete structures, or parts of
masonry or concrete structures, is at least 12 inches, and the smallest
dimension of reinforced concrete structures is at least 8 inches. The
Department will pay for the removal of other masonry and concrete
structures as Excavation, Earth, in accordance with subsection 205.04.

K. Guardrail, Removal. The Engineer will measure Guardrail, Rem
along the face of the existing guardrail installation. The unit price for
Guardrail, Rem includes the cost of the removal and disposal of multiple
beam elements, posts, anchorages, including concrete blocks and
sleeves, hardware, and other items.

L. Fence, Removal. The unit price for Fence, Rem includes the cost
of removing and disposing of fence fabric, wire, posts, and foundations.

M. Concrete Barrier, Removal. The Engineer will measure Conc
Barrier, Rem along the centerline of the barrier. The Engineer will
measure the removal of split concrete barrier along the centerline of
barrier or glare screen on each side, without deductions for bridge piers.
The unit price for Conc Barrier, Rem includes the cost of breaking down
and removing, sawing, disposing of materials, providing, placing and
compacting backfill, and repairing damage to existing items that are
damaged during removal operations.

If the pay item Glare Screen, Rem is not included in the contract, the
cost of removing glare screen in conjunction with concrete barrier
removal is included in the unit price for Conc Barrier, Rem.
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N. Glare Screen, Removal. The Engineer will measure Glare Screen,
Rem along the centerline of the screen. The unit price for Glare Screen,
Rem includes the cost of breaking down and removing, sawing,
disposing of materials, and repairing existing concrete barrier, damaged
during removal operations.

O. Bulkheads. The cost of bulkheading abandoned pipes, conduits, or
service connections, with a diameter no greater than 12 inches,
encountered in excavation, is included in other relevant pay items. The
Engineer will measure bulkheading abandoned pipes, conduits, or
service connections, with a diameter greater than 12 inches as Sewer
Bulkhead in accordance with subsection 402.03.E.
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Section 205. ROADWAY EARTHWORK

205.01. Description. This work consists of the following:

A. Constructing earth grades by excavating soil or rock and placing
embankments or fills,

B. Salvaging and stockpiling selected materials,

C. Providing, placing, and compacting embankment materials,

D. Trimming the earth grade,

E. Disposing of surplus or unsuitable material, and

F. Maintaining the work in a finished condition until accepted by the
Engineer.

Earth excavation consists of the work to excavate materials not
otherwise addressed in the contract as separate work items. Rock
excavation and subgrade undercutting are separate work items.

Investigate local conditions before bidding, in accordance with
subsection 102.04. Soil series notations and boring logs, shown on the
plans, are for information only. Refer to the Michigan Department of
State Highways Field Manual of Soil Engineering, 5™ edition for detailed
data regarding soil series notations and soils descriptions.

A. Terminology.

CIP. A term, when used with an embankment item, that denotes
Compacted in Place.

LM. A term, when used with an embankment item, that denotes
Loose Measure.

Sound Earth. A natural, or otherwise Engineer-approved material,
that can be compacted to the required density, contains no
organic material, and has a maximum unit weight of at least
95 pounds per cubic foot.

Frost Heave Textured Material. A material with more than
50 percent silt particles by weight, and a plasticity index less
than 10.

Silt. A material with a particle size from 0.002 mm to 0.075 mm.

205.02. Materials. Provide materials in accordance with the following:

Granular Material Class 1, Hl..........ccccooooiiiiiie e, 902
Open-Graded AQgregate.........cccvvieeiieeeeieciiiee e 902
GeOSYNThELICS ...ooei e 910

Do not use foundry sand from metal casting for roadway earthwork.
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Refer to the Density Testing and Inspection Manual for maximum unit
weight and in-place density test methods.

205.03. Construction. Before beginning earth disturbing activities,
install Soil Erosion and Sedimentation Control (SESC) measures, in
accordance with section 208.

The Department considers buried rubbish and trash, not identified in the
contract, a differing site condition in accordance with subsection
103.02.C.

A. Preparing Roadway Foundation. Remove material from the
roadway foundation and salvage or dispose. Compact the roadway
foundation to the depth and density required.

Perform removal, salvage, and disposal operations in accordance with
the following:

1. Removing and Salvaging Topsoil. Before removing topsail,
reduce vegetation to a height of 6 inches. Remove and dispose of
cut vegetation, brush, rocks, and other litter.

Remove topsoil to the required depth from designated areas before
excavating or placing embankment. Use equipment and methods
that avoid lifting subsoil. Suspend topsoil removal if the Engineer
determines soil or weather conditions are unsuitable.

Use topsoil from the roadway on slopes, or stockpile unused topsoil
within the right-of-way, and outside the limits of construction. Locate
and shape topsoil stockpiles outside of the drip line of preserved
trees and away from drainage courses and wetlands.

If temporarily stockpiling topsoil outside the right-of-way, obtain
written permission from the owner of the property designated for
material placement and required permits in accordance with
subsection 208.03.A. Provide documentation to the Engineer before
stockpiling topsoil. Do not stockpile temporarily or permanently in
wetlands or floodplains.

Remove topsoil as follows:

a. In peat and muck areas, do not remove topsoil;

b. In borrow and clear vision areas, remove topsoil to the depth and
width required;

c. At inlet, outlet, and berm ditch areas, remove topsoil within the
construction limits; and

d. At roadway cut and embankment areas, remove topsoil within
the limits of earth disturbance.
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2. Salvaging Materials. Remove existing gravel, crushed stone, or
selected excavated materials. The Contractor may salvage these
materials. The Engineer may approve the use of salvaged materials
to construct earth shoulders, approaches, temporary roadway
surfacing, or other work the Engineer determines appropriate. Do
not salvage foreign or undesirable material. Temporarily stockpile
salvaged material outside the limits of Contractor's earth
disturbance, and within the right-of-way limits, as approved by the
Engineer.

Excess salvaged material is the property of the Contractor. Remove
excess salvaged material before project completion. If the Engineer
approves excess salvaged material stockpiles to remain on the
project, trim excess stockpiles to a neat appearance.

3. Disposing of Stones, Broken Rock, and Boulders. The Engineer
may allow placement of stones, broken rock, and boulders in the
right-of-way in a safe and scenic manner. For material that cannot
be incorporated in the work, bury between the roadway and right-of-
way lines, or dispose outside the right-of-way. Bury stones, broken
rock, and boulders below the natural ground level, with at least
12 inches of cover material. Dispose of materials in accordance with
subsection 205.03.P.

B. Rock Excavation. Excavate boulders with a volume of at least
Y2 cubic yard. Excavate rock or cemented soils that do not soften when
wet or that cannot be excavated without continuous drilling, blasting, or
continuous use of a ripper or other special equipment.

Expose the surface of the rock to allow the Engineer to measure before
starting rock excavation. Remove rock encountered in the excavation to
the required cross section and in accordance with the following:

1. Excavate so no rock extends more than 6 inches above the lines of
the required cross section;

2. Excavate backslopes to the neat line slopes shown on the plans,
with no rock extending more than 12 inches from the true slope;

3. Excavate the rock surface to provide drainage. Do not leave
undrained pockets in the rock surface;

4. Remove rock or boulders loosened in the excavation and
overhanging ledges, on or outside the required cross section.

C. Peat Excavation. Remove peat, muck, marl, and underlying very
soft clay. Coordinate removal with swamp backfill operations.

D. Swamp Backfill. Construct embankments across peat marshes as
shown on the plans. Widen the embankment at culvert locations to
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provide a stable foundation for the length of the culvert, including
headwalls and end sections. Provide granular material Class Il for
swamp backfill.

If total excavation of peat results in a reasonably dry trench as
determined by the Engineer, the Engineer may allow backfiling as a
separate operation. Backfill the reasonably dry trench immediately after
completing the excavation in accordance with the controlled density
method in subsection 205.03.H.4.a. Perform excavation and backfill as
separate operations in shallow peat areas only with the Engineer’s prior
approval.

Coordinate the rate of advancement of the embankment and surcharge
in deep swamps with the rate of excavation of the upheaved peat. If a
trench of the required depth is not maintained full width ahead of the
surcharge, use additional peat excavating equipment or stop
construction of embankment and surcharge until the two operations are
in balance.

Dispose of peat as shown on the plans or in accordance with subsection
205.03.P.

The Department will bore swamp backfill to determine if unsuitable
material is completely excavated or displaced. If the borings show the
presence of unsuitable material under the swamp backfill, the
Department will determine the corrective action. The Department will
complete borings and notify the Contractor of corrective actions within
60 days after completion of the swamp backfill.

Corrective action may consist of excavating, placing a surcharge,
excavating relief trenches, or a combination of these actions.

If placing a surcharge over the swamp backfill, the Engineer will
determine the width and elevation. Leave the surcharge in place until
the Engineer determines that the swamp backfill is stable, or the required
settlement has taken place. The Engineer may require that the
surcharge remain in place for up to 90 days.

Material from the surcharge is the property of the Contractor.

Obtain the Engineer's approval of swamp backfill and complete peat
excavation and spreading before placing the pavement structure.

E. Subgrade Undercutting. Undercut the subgrade and backfill to
replace material susceptible to frost heaving or differential frost action
and to remedy unstable soil conditions.
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Topsoil removal and peat excavation are not included in subgrade
undercutting. Subgrade undercutting includes excavation below
subgrade in cut sections, excavation at the transition from cut to fill
sections, and excavation, other than peat excavation, as required below
the topsail in fill sections.

Excavated material from subgrade undercutting is the property of the
Contractor.

1. Limits of Subgrade Undercutting. Excavate the subgrade to the
approximate grade. The Engineer will promptly inspect the grade to
decide the necessity of undercutting, and to determine the limits of
undercutting.

In shallow fill areas, the Engineer will inspect the fill area and
determine the limits of the subgrade undercutting before the
Contractor begins embankment placement.

Remove deposits of frost heave textured material between lines
2 feet outside the proposed surface, including paved shoulders. For
areas north of the north boundary of Township 12 North, remove the
frost heave textured material to a depth of 4 feet to 5 feet below the
plan grade. For areas south of the north boundary of Township 12
North, remove the frost heave textured material to a depth of 3% feet
to 4 feet below the plan grade.

2. Backfill of Subgrade Undercut. Backfill subgrade undercutting
Type | with selected clay or other Engineer-approved material.

Backfill subgrade undercutting Type Il with Class Il granular material.

Backfill subgrade undercutting Type Il with the material excavated
from subgrade undercut areas, after mixing the excavated material to
break up the undesirable strata of soils, or with other Engineer-
approved backfill material.

Compact subgrade undercutting backfill to at least 95 percent of its
maximum unit weight.

F. Subgrade Manipulation. Scarify, mix, and blend the roadbed
subgrade to a depth of 12 inches below the top of subgrade. Compact to
at least 95 percent of its maximum unit weight.

G. Earth Excavation. Excavated material, except as specified in
subsection 205.03.A, is the property of the Contractor.

Compact the subgrade to at least 95 percent of its maximum unit weight
and to a depth of at least 10inches. If the subgrade cannot be
compacted to 95 percent of its maximum unit weight, using conventional
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construction methods, the Engineer may authorize use of other methods
to attain compaction.

In cut sections where the existing material appears to meet the
requirements of subsection 301.02, excavate the grade to top of subbase
rather than to the bottom of subbase. The Engineer will then determine
whether the existing material meets subbase requirements. Shape
material meeting subbase requirements to the top of subbase grade and
compact to at least 95 percent of its maximum unit weight and to a depth
of at least 12inches. The Engineer will adjust earthwork quantities
accordingly. Excavate material not meeting subbase requirements to the
bottom of subbase. The Department will not allow claims for damage
caused by the Contractor halting grading operations so the Engineer can
make subbase determinations.

Maintain the roadbed and ditches and provide drainage at all times.
Install and remove temporary drainage facilities at no additional cost to
the Department.

Perform grading to avoid removing or loosening material outside the
required slopes. Replace and compact material removed or loosened
outside the slopes to the required density and cross section.

Dispose of surplus or waste material resulting from ditch construction in
accordance with subsection 205.03.P. Remove roots, stumps, or other
materials unacceptable to the Engineer in the slopes and bottom of the
ditch and backfill the holes with suitable material. Maintain ditches until
the Engineer’s final acceptance.

H. Roadway Embankment.

1. Stepping Side Slope. Step embankments, constructed on existing
side slopes of 1:6 or steeper, before placing embankment. Form
steps with a horizontal dimension of at least 3 feet.

2. Borrow. Borrow consists of material, approved by the Engineer,
from locations outside the roadway. Excavate, transport, and place
borrow material in accordance with subsection 105.03.

After removal of borrow, leave borrow areas free-formed without rigid
geometric shapes. Make side slopes as flat as practical, but ensure
slopes no steeper than 1:4. Round the tops and bottoms of slopes
with vertical curves to blend into adjacent terrain. Grade overburden
left in the borrow area, except topsoil, to eliminate unsightly mounds,
as determined by the Engineer.

Where practical, shape borrow areas to drain, leaving usable land
after completion. In granular soil, leave the area at least 12 inches
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above the high ground water level. In cohesive soil, leave the area
at least 12 inches above the high water elevation of the drainage
outlet.

If the borrow area cannot be drained, create a pond or a wetland.
Create ponds by excavating to a depth of at least 8 feet below
normal ground water level in granular soil, or to 8 feet below the
lowest drainage outlet in cohesive soil. Create wetlands by
excavation to the elevation directed by the Engineer.

Restore borrow areas as shown on the plans, or in a manner that will
leave the land in a useful condition and with a natural appearance.
Restore borrow areas within the right-of-way as required by the
contract. Fence ponded borrow areas, unless otherwise directed by
the Engineer.

Restore borrow areas outside the right-of-way in accordance with
permit requirements covered by 1994 PA 451, Part 91 Soil Erosion
and Sedimentation Control. Topsoil, seed, and mulch borrow areas
outside the right-of-way, not created as ponds or wetlands. Place
topsoil, seed, fertilizer, and mulch above the normal water surface in
borrow areas left as ponds or wetlands. Restore borrow areas
without existing topsoil, as approved by the Engineer. Use materials
and application rates specified in section 816 or as otherwise
approved by the Engineer. Where the planting of pine seedlings is
consistent with surrounding land uses, the Engineer may approve
pine seedlings, spaced 6 feet apart, as an alternative for topsoil,
fertilizer, seed, and muich.

The Engineer may allow boulders to remain in borrow areas, if
placement creates a natural appearance.

The Engineer may waive restoration requirements if the Contractor
takes borrow from the working area of an existing commercial
source, or the property owner holds a permit from a county or
municipal enforcing agency, designated under 1994 PA 451, Part 91
Soil Erosion and Sedimentation Control. Provide the Engineer with a
copy of the property owner’s permit.

3. Winter Grading. The Engineer will determine the winter grading
limits. Remove ice and snow from the ground surface before placing
embankment.

Remove frozen material if the original ground contains more than
4 inches of frost within the limits of 1:1 slopes extending away from
the finished shoulders to points of intersection with the original
ground.
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Remove frozen material on a partially complete fill before placing
more fill on the embankment. Stockpile frozen material in areas
approved by the Engineer and outside the limits of earth disturbance
until thawed. Use the thawed material in the embankment if it meets
moisture requirements at the time of use.

Placing and Compacting Embankment. After preparing the
ground area, construct embankments with sound earth or a mixture
of sound earth and stones, broken rock, concrete, or masonry,
except within the top 3 feet of embankment, or as allowed in the
disposal of peat excavation material in accordance with subsection
205.03.D, and subsection 205.03.P. Do not place frost heave
textured materials in the top 3 feet of embankment below subgrade
surface. Use a uniformly textured material to construct the top 3 feet
of embankment to a uniformly stable condition. Provide at least
50 feet longitudinal transition between two types of textured
materials.

Deposit embankment materials and compact in accordance with the
controlled density method. The Engineer may direct or approve the
12-inch layer method, rock embankment method, or methods for
treatment of peat marshes.

Construct embankments using methods that do not create an
unstable slope condition. Do not block the drainage of granular
material by placing impervious material on the outside of
embankments, or by placing a combination of pervious and
impervious material in the embankment, creating potential pockets of
saturated material. Do not place peat excavation material in upland
areas between the 1:1 slope that extends down from the subgrade
surface/front slope intercept point and the final plan fill slope, in fills
greater than 14 feet high.

The Engineer may allow placement of stones uncovered within
construction limits, broken concrete, and broken rock from rock cuts
in embankments. Use stones, broken concrete, and broken rock
with the largest dimension no greater than 12 inches. Place in
layers. Fill voids with sound earth and compact to at least
95 percent maximum unit weight. Do not place stones, broken
concrete, and broken rock layers within 3 feet of the subgrade
surface.

Where placing embankment in layers of the required thickness is not
feasible, such as filling in water or constructing on poorly drained
soil, the Engineer may allow construction of the embankment in
one layer of Class lll granular material, and will determine the
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minimum elevation for equipment operation. Thoroughly compact
the fill material. Above the Class lll granular material elevation,
construct the embankment in accordance with the controlled density
method.

Backfil and compact embankment adjacent to structures in
accordance with subsection 205.03.1 and subsection 206.03.B.
Construct other embankment and backfill as follows:

a. Controlled Density Method. Deposit cohesive material for
embankments and spread in layers no greater than 9 inches
deep, loose measure, and extending to the full width of the fill
area.

For granular material, attain the required density by depositing,
spreading, and compacting in layers no greater than 15 inches
deep.

Provide cohesive material with a moisture content no greater
than 3 percent above optimum, at the time of compaction.
Provide granular material with a moisture content below
saturation, in accordance with the one point cone chart in the
Density Testing and Inspection Manual.

Provide cohesive material in the top 3 feet of embankment with a
moisture content not exceeding optimum. For material
containing excess moisture, dry to the required moisture content
before compacting. Ensure each layer of material meets
moisture requirements and compact each layer to at least
95 percent of the maximum unit weight, before placing the
succeeding layer.

If the required percentage of maximum unit weight and the
required moisture content are attained, but the compacted
material does not provide support for the subbase, the Engineer
may direct the Contractor to dry the material by aeration and re-
compact. Aerate by disking or manipulating the material by other
methods approved by the Engineer.

b. Twelve Inch Layer Method. Deposit the material and spread in
layers no greater than 12 inches deep, loose measure, parallel to
the finished grade, and extending to the full width of the
embankment. Deposit the material by operating the hauling
equipment over the layer being placed. Compact each layer to
at least 95 percent of its maximum unit weight in accordance
with the 12-inch layer method test in the Density Testing and
Inspection Manual.
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c. Rock Embankment. Use shattered rock from blasting or
ripping, with the largest dimension no greater than 12 inches, to
construct rock embankment. Deposit rock on the constructed fill
and push over the leading edge to extend the fill. Do not deposit
the shattered rock from the hauling equipment, directly over the
end of the fill. Place the rock embankment in layers no greater
than 3 feet thick. Fill the surface of the rock embankment with
rock fragments and rock fines to prevent infiltration of the earth
embankment. Use Class lll granular material to supplement
insufficient rock fines to fill the surface of the rock embankment.

Do not use this method in fills less than 4 feet deep. Do not
place the stones and broken rock layers within 3 feet of the
subgrade surface. For structures located under rock
embankment, provide at least 24 inches of Class lll granular
material along the sides and the top of structures, before placing
the rock embankment.

Structure Embankment.

Compaction of Original Ground. In fill areas on which a structure
is required, remove the topsoil from the area within the toes of slope
in accordance with subsection 205.03.A.1. Compact the area to at
least 95 percent of the maximum unit weight, and at least 9 inches
deep.

Placing Structure Embankment. Place and compact structure
embankment to the limits shown on the plans before casting
overlying footings. Protect structure embankments from freezing
until placement of overlying footings.

a. Under Structure Footings Supported by Piling. Construct
structure embankment with Class lll granular material within the
limits shown on the plans. The Engineer may allow the use of
sound earth as an alternate material when placed between
April 1 and November 15. Use sound earth, as defined in
subsection 205.01, except that for rocks or broken concrete, the
greatest dimension must be less than 3 inches. Deposit and
compact structure embankment in accordance with the
controlled density method.

b. Under Structure Footings for Which Piling is Not Specified.
Construct structure embankment with Class Il granular material
within the limits shown on the plans and deposit and compact in
accordance with the controlled density method. Compact
structure embankment to 100 percent of the maximum unit
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weight within the limits of 1:1 slopes, extending outward and
downward from the bottom edges of the structure footings.

3. Winter Grading for Structure Embankment. Construct
embankment during winter weather in accordance with subsection
205.03.H.3, except, before placing embankment to support a
structure, remove ground containing frost within the limits of
1:1 slopes spreading outward in every direction from the bottom
edges of structure footings. Stockpile frozen material outside the
limits of earth disturbance in areas, approved by the Engineer, until
thawed.

J. Machine Grading. Machine grading consists of light grading,
12 inches deep, to develop the cross section shown on the plans and
includes the following:

Scarifying,
Plowing,

Disking,

Moving,
Compacting, and
Shaping the earth.

ook~ ON =

Loading or hauling material is not required for machine grading.

Grade ditches to drain runoff water. Grade intersections, approaches,
entrances, and driveways as shown on the plans or as directed by the
Engineer. Obtain the Engineer’s approval before using excavation from
ditches and roadbeds for shaping shoulders and adjacent fills.

K. Ditch Cleanout. Perform ditch cleanout, to a depth no greater than
2 feet, based on a typical cross section shown on the plans, including the
following work:

1. Removing cattails, brush and miscellaneous debris,
2. Removing trees with a diameter less than 6 inches, and
3. Blending ditch profiles to match the existing ditch.

L. Temporary Railroad Crossing. Construct temporary railroad
crossings in accordance with subsection 107.20.

M. Granular Blanket. Excavate unstable soil in the slopes and backfill
within the limits and to the depths shown on the plans, or as directed by
the Engineer. Dispose of excavated material in accordance with
subsection 205.03.P.

For granular blanket, Type 1, backfill with Class Il granular material.
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For granular blanket, Type 2, dress the excavated area with a nominal 3-
inch layer of Class Il granular material before placing the drainage layer.
Construct the drainage layer using one of the following:

1. A 2-inch layer of open-graded aggregate with geotextile blanket
above and below;

2. A three-dimensional mesh with geotextile blanket above and below;

3. Other geocomposite section approved by the Engineer.

Place at least a 12-inch layer of Class Il granular material on the
drainage layer to bring the slope and ditch section to the required
elevation and cross section.

Construct underdrains adjacent to, or as a part of the slope protection, in
accordance with section 404.

N. Trimming and Finishing Earth Grade. Construct the earth grade
to the required grade. Remove exposed stones and rocks with a
diameter greater than 3 inches.

Trim the subgrade to the grade shown on the plans. If a subbase is
required, trim the subgrade to within £1 inch of the required grade. If a
subbase is not required, trim the subgrade to within % inch of the
required grade.

Trim and shape the earth grade outside the subgrade to the required
lines, grades, and cross sections. Finish slopes to Class B tolerance
unless Class A tolerance is required.

Finish Class A slopes to within +1 inch of the average slopes shown on
the plans. Make measurements at right angles to the slope.

Finish Class B backslopes to within 16 inches of the average slopes
shown on the plans. Make measurement at right angles to the slope.
Do not leave abrupt variations in the finished surface. Remove debris
and unsuitable material.

Finish Class B fill slopes to within £2%2 inches of the required grade and
cross section, from the outside shoulder line for 3 feet down the slope.
Measure at right angles to the slope. Finish the remainder of the fill
slope the same as Class B backslope.

If trees or other obstacles do not interfere, round the tops of backslopes,
bottoms of fill slopes, and other angles in the lines of the cross section,
to form vertical curves as shown on the plans or as directed by the
Engineer. Make vertical curve transitions gradual and present a uniform
and attractive appearance. The Contractor may omit vertical curves if
constructing ditches in peat.
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O. Channel Excavation. Trim, straighten, widen, deepen, or relocate
the channel of a stream or watercourse. Remove and dispose of
excavated material. Remove masonry and concrete structures in
accordance with section 204. Complete work in the new channel before
diverting the stream flow to the new channel. Maintain channels and
keep free from debris until final acceptance of the channel.

P. Disposing of Surplus and Unsuitable Material. The Department
assumes no legal obligation to ensure the Contractor responsibly
disposes of surplus and unsuitable material in accordance with this
section.

1. Disposal Within the Right-of-Way. Do not dispose of material,
temporarily or permanently, beyond the normal plan fill slope across
wetlands or floodplains. The Engineer may allow disposal of
material within the right-of-way to fill low areas or flatten slopes, at no
additional cost to the Department. The Engineer may allow burying,
piling, or placing material in a safe and scenic manner in selected
areas within the right-of-way, at no additional cost to the Department.

2. Disposal Outside the Right-of-Way. Do not dispose of material,
temporarily or permanently, in wetlands or floodplains. Obtain and
file, with the Department, written permission from the owner of the
property for disposal outside the right-of-way. Dispose of material
and restore areas in accordance with subsection 205.03.H.2, at no
additional cost to the Department.

3. Contractor Responsibility. The Contractor is directly and solely
responsible for disposal of surplus and unsuitable material.

Contact the appropriate regulatory agencies to determine if an area
is a regulated wetland or floodplain, before disposing surplus or
unsuitable material in areas outside the right-of-way, not shown on
the plans as disposal sites.

Immediately move surplus or unsuitable material, disposed in
portions of wetlands or floodplains not shown on the plans as
disposal sites, to an upland site, at no additional cost to the
Department. Restore the vacated area as directed by the regulatory
agencies, at no additional cost to the Department.

The Engineer will not allow requests for extensions of contract time
without assessment of liquidated damages for delays associated with
moving surplus or unsuitable material to an upland site.

4. Notification to Regulatory Agencies. The Department will notify
the regulatory agencies if the Department becomes aware that the
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Contractor disposed of surplus or unsuitable material in portions of a
wetland or floodplain not shown on the plans.

205.04. Measurement and Payment.

Pay Item Pay Unit
Excavation, Earth .............oueeiiiiiiiiee e, Cubic Yard
Excavation, ROCK..........oouvueiieiiiiieeee e Cubic Yard
Excavation, Peat..............uoeiiiiiiiieeee e Cubic Yard
Backfill, Swamp ... Cubic Yard
Subgrade Undercutting, Type _ .oooociiveiiiiee e Cubic Yard
Subgrade Manipulation.............cccccveviiiiieiniee e, Square Yard
Embankment, LM ... Cubic Yard
Embankment, CIP ... Cubic Yard
Embankment, Structure, CIP............coooeeiiii Cubic Yard
Machine Grading .......ccooieiiiiiiiee e Station
)] (o1 IO [=T=T o (o 11 | Station
Excavation, Channel............cccoooviveiieeiiieeeceeee e, Cubic Yard
Granular Blanket, Type ..o Cubic Yard
Granular Material, Cl ... Cubic Yard

A. Roadway Earthwork Volumes. The Engineer will calculate
roadway earthwork volumes using the average end areas, or the
staked-section method, unless otherwise required.

The Engineer will determine the average end areas using the cross
sections determined from the original and final elevation measurements.

For the staked-section method, the Engineer will calculate earthwork
quantities using the original cross sections taken before construction,
and slope stake and grade stake data from field notes.

The Engineer will take measurements during construction to ensure
conformance to the required grade and cross sections. The Engineer
will adjust quantities for changes in design or Engineer-authorized
deviation from the established grade and cross section.

B. General. The cost to build, maintain, remove, and restore borrow
haul routes is included in the unit prices for other pay items.

The Engineer will measure removing topsoil and other selected
excavated materials from embankment areas as Excavation, Earth.

If the progress clause in the contract requires the Contractor to construct
embankments during the winter, the Department will pay for the frozen
material removed and the embankment required to replace it at the unit
price for Excavation, Earth and Embankment, of the type required.
The Engineer will direct the winter grading limits.
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The Department will not pay for removing topsoil and frozen material to
facilitate the Contractor’s operations.

The unit prices for other pay items include the cost of compacting
existing material in embankment and cut sections after removing topsoil.

The Department will pay for removal of masonry and concrete structures
in accordance with section 204.

The Engineer will measure Granular Material, ClIl and Granular
Material, Cl Ill in place. The Engineer will measure Granular Material,
Cl 1ll, required for constructing fills in water or constructing fills on poorly
drained soil, as Backfill, Swamp.

The Engineer will measure Underdrains, Bank in accordance with
subsection 404.04.

The cost of trimming the subgrade and slopes, to the required tolerances
is included in the unit prices for other pay items.

The cost of restoring borrow and disposal areas is included in the unit
prices for other pay items.

C. Excavation, Rock. The Engineer will measure Excavation, Rock
by the staked-section method with no allowance for overbreak. The
Department considers overbreak the material removed outside the area
shown on the plans or Engineer-approved cross section for rock
excavation.

The Engineer will not make deductions for rock projecting inside the lines
of the cross section, within the limits required.

The Engineer will measure boulders greater than %: cubic yard
individually and will calculate the volume from average dimensions taken
in three directions. The Department will pay for boulders, greater than
Y2 cubic yard, as Excavation, Rock.

The Engineer will measure removal of overburden as Excavation,
Earth.

D. Peat Excavation and Swamp Backfill. The Engineer will measure
total Excavation, Peat in its original position.

For the measurement of partial Excavation, Peat and displacement, the
Engineer will include the volume of the peat excavated to form the
trench, and the excavation of the upheaved peat in the trench. The
Engineer will estimate the volume of upheaved peat, required for
removal from the trench, at 100 percent of the actual peat displaced.
The Department will not include peat, displaced outside the pay limits
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shown on the plans, in the pay quantity. The Engineer will take borings
to determine the depth of displacement for calculating pay quantities.

The Department will pay for excavating peat, muck, marl, and underlying
very soft clay as Excavation, Peat.

The unit price for Excavation Peat, includes the cost of re-handling
waste material to facilitate displacement.

In the treatment of peat marshes, the Department will not allow claims for
delays lasting less than 60 days caused by Department testing and
determination of corrective methods. Perform corrective work in areas
requiring the total excavation method at no additional cost to the
Department.

The Department and the Contractor will share equally, the costs for
corrective work in areas where the partial peat excavation and
displacement method is required or directed by the Engineer. Payment
for the corrective work includes excavation and relief trenches. If the
Engineer recommends placement of a temporary surcharge, the
Department will pay for half the swamp backfill quantity required for the
surcharge. The Department will pay for half the quantity of swamp
backfill removed as Excavation, Earth, after the backfill stabilizes or the
required settlement occurs.

If shown on the plans, the Department will pay for placement of
temporary surcharge at the unit price for Embankment, CIP or Backfill,
Swamp. The Department will pay for the removal of temporary
surcharge at the unit price for Excavation, Earth.

The cost of maintaining a temporary surcharge, moved forward as the fill
progresses, is included in the unit prices for other relevant pay items

The Engineer will measure Backfill, Swamp in its original position. To
facilitate measurement, isolate an area in the borrow pit or roadway cut
as the exclusive source of material for Backfill, Swamp. If the Engineer
requires more than initial and final cross sections to measure and
calculate the volume of material removed, pay the Department for
additional cross sections and calculations.

If not practical to calculate the volume of Backfill, Swamp in its original
position, the Engineer will calculate the volume within the limits shown on
the plans, or from fill borings, and increase the volume by 15 percent.
The Engineer will not increase the Backfil, Swamp volume by
15 percent if the peat excavation results in a dry hole.

The Engineer will not increase the volume of Backfill, Swamp by
15 percent if the material is used to construct sand core fills regardless of

2-32



205.04

whether sand core fills are shown on the plans or directed by the
Engineer.

E.
1.

F

Subgrade Undercutting and Subgrade Manipulation.

Subgrade Undercutting. The Engineer will measure Subgrade
Undercutting in its original position. The Department will not make
deductions in subgrade undercut quantities for areas where
underdrain is installed.

The Department will not adjust the unit price for changes to the
quantity of the type of Subgrade Undercutting required.

The unit price for Subgrade Undercutting of the type required
includes the cost of removal and disposal of unsuitable material, and
replacement with required material.

Subgrade Manipulation. The Engineer will measure Subgrade
Manipulation only in designated areas shown on the plans or
directed by the Engineer.

Earth Excavation and Embankment. The cost of stepping side

slopes is included in the unit prices for the relevant roadway
embankment pay items.

1.

Embankment, LM. The Engineer will measure Embankment, LM
by volume, loose measure. The unit price for Embankment, LM
includes the cost of providing, hauling, placing, and compacting
material at the required locations.

Excavation, Earth and Embankment, CIP. The Engineer will
determine if payment for Excavation, Earth and Embankment, CIP
will be based on plan quantities.

If use of plan quantities is not feasible, the Engineer will measure
Excavation, Earth and Embankment, CIP in accordance with the
following:

a. The Engineer will measure Excavation, Earth using the staked-
section method unless the Contractor performs excavation
without predetermined excavation limits;

b. The Engineer will measure Embankment, CIP based on the
grade and cross section shown on the plans or approved by the
Engineer, using the staked-section method. The Engineer will
not make allowance for increases in quantities of fill material
required due to normal consolidation of the natural ground under
the embankment. If the Contractor disposes of surplus or
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unsuitable material outside the plan cross sections, the Engineer
will not measure it as Embankment, CIP.

If material is removed in embankment areas to a greater depth than
required, the Department will only pay for the quantities of
Excavation, Earth; Embankment, CIP; and Embankment,
Structure, CIP as shown on the plans, or as directed by the
Engineer.

Embankment, Structure, CIP. The Engineer will measure
Embankment, Structure, CIP based on the grade and cross section
shown in the plans, using the staked-section method. The Engineer
will not make allowance for increases in quantities of fill material
required due to normal consolidation of the natural ground under the
embankment.

The Engineer will measure sound earth, if used as structure
embankment under pile-supported footings, as Embankment, CIP.

G. Machine Grading. The Engineer will measure Machine Grading
along the surface edge. The Engineer will measure each side of the
road, where work is performed, separately.

H. Ditch Cleanout. The Engineer will measure Ditch Cleanout along
the center line of the ditch. The Engineer will measure, and the
Department will pay for the cost of restoring the ditch in accordance with
section 816.

1.

J.

Granular Blanket.

Granular Blanket, Type 1. The Engineer will measure Granular
Blanket, Type 1, including the volume of Class Il granular material,
within the limits and to the depth shown on the plans or approved by
the Engineer.

Granular Blanket, Type 2. The Engineer will measure Granular
Blanket, Type 2 in place, and include the volumes of the drainage
layer and Class Il granular material, within the limits and to the depth
shown on the plans or approved by the Engineer.

Channel Excavation. The Engineer will measure Excavation,

Channel by volume in its original position.
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Section 206. EXCAVATION AND BACKEFILL FOR STRUCTURES

206.01. Description. This work consists of clearing, removing old
structures or parts of structures, removing materials required for
constructing structures, disposing of excess or unsuitable material in
accordance with subsection 205.03.P, and backfilling completed
structures.

206.02. Materials. Provide materials in accordance with the following:

SoUNd Earth......oo o 205
Class Il Granular Material...............cccccooiiiiii 902
Aggregate, BA ... s 902
GeOoSYNthEtiCS ....oeiiiieie e 910

A. Bridges, Pump Stations, Retaining Walls and Culverts (other
than pipe). Provide Class Il granular material for backfilling bridges,
pump stations, retaining walls, and culverts other than pipe.

B. Miscellaneous Structures. Unless otherwise required, provide
sound earth to backfill miscellaneous structures. Miscellaneous
structures are structures other than bridges, pump stations, retaining
walls, and culverts other than pipe.

206.03. Construction.

A. Foundation Excavation, and Rock Foundation Excavation.
Excavate to allow for foundation unit construction. If shown on the plans
or approved by the Engineer, trim the footing excavation to the exact size
of the footing and omit the footing forms. For concrete placed on or
against an excavated surface other than rock, do not disturb the bottom
and side surfaces of the excavation before placing concrete. Excavate
to the required grade immediately before concrete placement.

Before placing concrete, check the excavation depth and secure the
Engineer’s approval of the foundation support material. Place concrete
in the absence of free-standing water. Change the elevations for the
bottom of footings, as directed by the Engineer to ensure a stable
foundation.

If directed by the Engineer, remove and replace unsound material under
proposed structures, and replace with Department-approved material.
Remove loose fragments, clean, and cut rock surface, or other hard
material before placing concrete on required surface. Level, step, or
serrate the surface, as directed by the Engineer.
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Foundation Excavation. Excavate materials, including portions of
the existing structures, within the foundation excavation limits shown
on the plans, except rock foundation excavation.

Rock Foundation Excavation. Excavate boulders measuring at
least Y2 cubic yard and rock or cemented soil in accordance with
subsection 205.03.B.

B. Backfill Placement and Compaction. Place and compact backfill
around completed structures.

1.

Placing Backfill. Provide material for the type of structure requiring
backfill in accordance with subsection 206.02.

If soil, excavated from the site, meets material requirements, in
accordance with subsection 206.02, the Contractor may use it to
backfill around completed structures.

Do not place backfill against the concrete structure until completion
of the required curing, surface finishing, and waterproofing, and the
Engineer approves. Cover the inlet of each weep hole with
geotextile blanket. Immediately after the Engineer approves the
structure, place backfill to protect the structure.

Place backfill evenly around the structure to equalize horizontal
loadings. Backfill voids with sound earth, or another Department-
approved material.

2. Compacting Backfill.

a. Bridges, Pump Stations, Retaining Walls and Culverts (other
than pipe). For bridges, pump stations, retaining walls, and
culverts, other than pipe culverts, place backfill material in 6-inch
layers. Compact each layer to 100 percent of the maximum unit
weight in the load bearing area. The load bearing area is the
area within the 1:1 slope, down and away from the outer limits of
the bottom of the footing to the bottom of the excavation.

Place backfill behind and around substructure units, between the
outer limits of the bottom of the footing and the surface elevation,
in layers no greater than 6 inches deep. Compact backfill to at
least 95 percent of the maximum unit weight.

Place backfill between the bottom of footing elevation and the
bottom of slope paving subbase, in layers no greater than
6 inches deep. Compact to at least 95 percent of the maximum
unit weight.
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Compact granular material with a moisture content below
saturation, as determined by the One Point Cone Chart in the
Density Testing and Inspection Manual. If the material contains
excess moisture, dry to the required moisture content before
compacting.

b. Miscellaneous Structures. For miscellaneous structures, place
backfill in 6-inch layers, and compact to at least 95 percent of the
maximum unit weight.

The Engineer may approve an increase in the thickness of layers
if the Contractor obtains the required compaction results.

206.04. Measurement and Payment.

A.

Pay Item Pay Unit
Excavation, FAN........cccoooiiiiiiiiiiiieeeeee Cubic Yard
Excavation, Rock FAN.........cccooeiiiiiiiiiee e Cubic Yard
Backfill, Structure, CIP........ccccooiiieeeeeeeee e Cubic Yard
Backfill, Structure, LM.........ccocooiiiieeeeeeeeeeee e Cubic Yard
Aggregate, BA.........oii Cubic Yard

Excavation. The Department does not consider excavation to

include removal of ice, water, or liquids. Unless otherwise required, the
cost of sheeting, shoring, and dewatering is included in the unit prices for
relevant structure excavation pay items.

1.

Excavation, Foundation. The Engineer will base payment for
Excavation, Fdn on plan quantity, in accordance with subsection
109.01.A. Unless otherwise shown on the plans, the Engineer will
determine the plan quantities using the space bounded by the
existing ground surface or exposed portions of the existing
substructure, the elevation of the bottom of the foundation, and the
1:1 slopes extending outward and upward from points 18 inches
outside the bottom of the footing.

If not shown on the plans, the Department will pay for removal of
piling below the bottom of footing elevations, encountered during
structure excavation, as extra work.

Excavation, Rock Foundation. The Engineer will measure
Excavation, Rock Fdn in its original position for the amount of rock
excavated within vertical planes through the footing neat lines. The
Engineer will make allowance for overbreak if the Engineer
determines it is impractical to excavate to the neat lines of the
footing. The Engineer will measure the amount of overbreak by
actual cross sections of the footing excavation.  Overbreak
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allowance is limited to vertical planes 6 inches outside and parallel to
the neat lines of the footing, and to a depth of 3 inches below the
elevation of the bottom of the footing, as shown on the plans.

Rock foundation excavation does not include removal of portions of
existing structures.

Backfill.

Backfill, Structure, CIP. The Engineer will base payment for
Backfill, Structure, CIP on plan quantity, in accordance with
subsection 109.01.A, regardless of the foundation excavation slope.
The Engineer will not measure material placed outside the maximum
pay limits shown on the plans.

The Department will pay for Class Il granular material used to backfill
bridges, pump stations, retaining walls, and culverts other than pipe,
as Backfill, Structure, CIP.

Sound Earth. The cost of sound earth used as backfill material for
miscellaneous structures is included in the unit prices for relevant
pay items.

Aggregate, 6A. The Engineer will measure Aggregate, 6A by
volume, loose measure. The unit price for Aggregate, 6A includes
the cost of providing, hauling, and placing material at locations
directed by the Engineer.
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Section 207. OBLITERATING ROADWAY

207.01. Description. This work consists of obliterating existing or
temporary roadways, as required by the contract.

Obliterating roadway applies to those portions of the existing or
temporary roadway, outside the limits of the new roadway.

207.02. Materials. None specified.

207.03. Construction. If an existing or temporary roadway is no longer
needed for traffic, remove the HMA or concrete pavement and fill ditches
and obliterate the roadway, using grading operations. Provide suitable
drainage and blend the area with the surrounding ground contours.

Construct natural-appearing obstructions in the old roadway to prevent
use by ftraffic. Break down and bury or remove old structures. If
required, scarify the obliterated roadway to mix aggregate surfacing
materials with earth, and leave in a smooth condition.

Topsoil, seed, fertilize, and mulch obliterated areas in accordance with
section 816.

If approved by the Engineer, the Contractor may obliterate the roadway
by breaking the pavement to provide drainage and covering to at least
12 inches deep, with Department-approved material provided by the
Contractor.

207.04. Measurement and Payment.

Pay Item Pay Unit
Obliterate Old Road..........cooovvvevveiieiiieeeeeee e Station, Acre

The Engineer will measure Obliterate Old Road along the centerline of
the roadway requiring obliteration and outside the limits of the new
roadway.

The Engineer will measure the removal of HMA surface as HMA
Surface, Rem or Pavt, Rem, in accordance with subsection 204.04 or
subsection 501.04, respectively, as appropriate. The Engineer will
measure the removal of concrete pavement as Pavt, Rem, in
accordance with subsection 204.04.

The Engineer will measure, and the Department will pay for seeding,
fertilizer, topsoil surface, and mulch in accordance with section 816.

The Department will pay for materials, salvaged from the obliterated
roadway and used in the construction of the new roadway, at the unit
prices for the relevant pay items.
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Section 208. SOIL EROSION AND SEDIMENTATION CONTROL

208.01. Description. This work consists of installing and maintaining
erosion and sedimentation controls to minimize soil erosion and control
sediment from leaving the right-of-way and affecting water resources of
the State of Michigan and adjacent properties. Complete this work in
accordance with this section and the Soil Erosion and Sedimentation
Control (SESC) Manual. The Department considers the terms
“stabilization” and “erosion control measures” as defined in the SESC
Manual.

Failure by the Contractor to install and maintain soil erosion controls may
result in project shutdown, fines from the MDNRE, or both. The
Contractor is responsible for obtaining applicable federal, state, and local
permits when disturbing areas outside Department right-of-way or
outside Department acquired easement areas.

208.02. Materials. Provide materials in accordance with the following:

Coarse Aggregate, BA ... 902
Granular Material Class Il ........c..ooooiiiiiiii e 902
Dense-Graded Aggregate, 21AA, 22A ..., 902
Open-Graded Aggregate, 34R ..o, 902
Fencing Materials .........coooii i 907
CUIVEIE PIPE e 909
GeoSYNthEtiCS .....eiiiiie e 910
] o] = 1 TSRS PPPPRR 916
HEAVY RiPrap ..cccoiiecieeeee ettt e e e 916
Coarse Aggregate, 3 X 1 ..o 916
CobbIESIONE ..o 916
Temporary Plastic Sheet ... 916
Sand and Stone Bags.......c.cooiiiiiiii 916
Turbidity CUtaiN ........ocuviiiii e 916

208.03. Construction.
A. Area Limitations. Conduct work to minimize soil erosion.

Limit the area of earth disturbance to 50 stations of dual roadways, or
100 stations of single roadway during clearing and grading. The
Engineer may change the limits of exposed surface area based on the
Contractor's ability to minimize erosion and prevent offsite sedimentation.

Do not disturb lands and waters outside the limits of earth disturbance,
within the right-of-way, without prior approval from the Engineer.
Restore Contractor-disturbed areas beyond the plan or Engineer-
approved limits at no additional cost to the Department.
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Obtain and give the Engineer copies of local, state, or federally required
permits before disturbing sites outside the right-of-way, such as borrow,
waste or disposal areas, haul roads, or storage sites. Provide temporary
and permanent erosion and sedimentation controls in accordance with
the permits.

B. Time Limitations. Bring grading sections to the final earth grade as
soon as possible. Completion of the final earth grade does not include
topsoil or other permanent restoration measures. The Engineer will
consider the earth grade final and ready for placement of topsoil and
permanent soil erosion control measures when the Contractor constructs
a slope, channel, ditch, or other disturbed area in accordance with
subsection 205.03.N. Complete topsoil placement and stabilize slopes,
channels, ditches, and other disturbed areas within five calendar days
after final earth grade with permanent soil erosion control measures.
Permanently restore and place topsoil on slopes and ditches within
150 feet of lakes, streams, or wetlands within 24 hours of achieving final
earth grade, using permanent soil erosion control measures. Do not
prolong trimming, finishing final earth grade, or both, to permanently
stabilize the project at one time.

C. Construction and Maintenance of Erosion and Sedimentation
Controls. Construct temporary or permanent erosion and sedimentation
controls in accordance with the SESC Manual, details shown on the
plans, or as directed by the Engineer.

Maintain temporary erosion and sedimentation controls as necessary to
ensure their effectiveness until stabilization of the disturbed area.
Dispose of sediment and debris removed from temporary sedimentation
control devices in accordance with subsection 205.03.P.

Maintain permanent erosion controls as necessary to ensure their
effectiveness until project completion and acceptance. Repair damaged
areas, replace lost devices, and remove sediment as required. Dispose
of sediment and debris removed from permanent sedimentation control
devices in accordance with subsection 205.03.P.

1. Check Dams. Install, maintain, and remove check dams across
ditches.

2. Sediment Traps and Basins. If directed by the Engineer or shown
on the plans, excavate 5 cubic yards or less, for sediment traps, and
greater than 5 cubic yards for sediment basins. Maintain, and fill
sediment traps or sediment basins.
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Prevent the excavated material from eroding into lakes,
watercourses, or wetlands. Install required check dams downstream
from a trap or basin before excavating the trap or basin.

Filter Bag. Provide, place and remove, as directed by the Engineer,
at least 225 square foot filter bags constructed of geotextile blanket.
Pump water from the construction area into the filter bag to filter the
water before it enters a watercourse. Install gravel filter berms on
the downslope side of the filter bag for additional protection in
sensitive areas, or where the Engineer determines the filter bag is
not effectively removing the sediment. Place the filter bag in an
upland vegetated area, on level ground, above, and as far as
possible from watercourse banks. Use one pump discharge hose
per filter bag, unless otherwise approved by the Engineer. Use
multiple filter bags as necessary to ensure effective filtration. The
Engineer must approve the location of the filter bag, before pumping
begins. Replace or dispose of the filter bag and its contents when no
longer effective or required. Dispose of filter bags in accordance
with subsection 205.03.P.

The Contractor may discharge silt-free, sediment-free water directly
to a watercourse.

Sand and Stone Bags. Provide, place, maintain, remove, and
dispose of sand or stone bags. Use non-contaminated sediment-
free materials, approved by the Engineer. The stone from stone
bags may remain in place after the required period, if the bags are
cut open and the stone spread evenly, as directed by the Engineer.

Silt Fence. Provide, install, maintain, remove, and dispose of silt
fence, consisting of woven geotextile fabric stapled to, and supported
by posts. Place material removed from trenching in the silt fence on
the upslope side of the silt fence. In areas where water ponds
behind the silt fence, provide a stone filter to channel away the water
and prevent failure. Silt fence may remain in place after the required
period, if directed by the Engineer.

Gravel Filter Berm. Provide, place, maintain, remove, and dispose
of gravel filter berms consisting of coarse aggregate 6A or open-
graded aggregate 34R. Do not use gravel filter berm in lieu of a
check dam in a ditch.

Inlet Protection, Fabric Drop. Provide, place, maintain, and
remove fabric drop inlet protection devices, as directed by the
Engineer. Remove and dispose of accumulated sediment as
necessary.
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8.

10.

11.

12.

13.

14.

15.

D.

Inlet Protection, Geotextile and Stone. Provide, place, maintain,
remove, and dispose of geotextile blanket, coarse aggregate 6A, or
open-graded aggregate 34R, or both, for inlet protection. Remove
and dispose of accumulated sediment as necessary.

Inlet Protection, Sediment Trap. Excavate, provide, maintain,
remove, and dispose of sediment traps consisting of geotextile
blanket, and coarse aggregate 6A, or open-graded aggregate 34R.
Remove and dispose of accumulated sediment as necessary.

Temporary Plastic Sheets or Geotextile Cover. Provide, place,
maintain, remove, and dispose of plastic sheets or geotextile cover.
Secure temporary plastic sheets or geotextile cover as directed by
the Engineer.

Sand Fence. Provide, maintain, remove, and dispose of fence to
prevent sand from migrating onto roads.

Aggregate Cover. Provide, place, maintain, remove, and dispose of
geotextile separator and dense-graded aggregate 21AA, coarse
aggregate 3x1, coarse aggregate 6A or other Engineer-approved
material.

Gravel Access Approach. Provide, place, maintain, remove, and
dispose of geotextile separator and coarse aggregate 3x1 or other
Engineer approved-material.

Turbidity Curtain. Provide, install, maintain, remove, and dispose
of shallow or deep turbidity curtain at the locations shown on the
plans, or as directed by the Engineer.

Use shallow turbidity curtain when the water is no greater than 2 feet
deep. Use deep turbidity curtain when the water is greater than
2 feet deep.

Provide a floating or staked turbidity curtain, as required. During
removal, minimize sediment loss.

Intercepting Ditch. Construct and maintain intercepting ditches at
the location shown on the plans, or as directed by the Engineer.
Remove ditches when directed by the Engineer.

Removal of Erosion and Sedimentation Control Facilities.

Remove or obliterate temporary erosion and sedimentation controls
when the permanent controls are complete and approved, unless
otherwise directed by the Engineer. Do not remove temporary controls
next to lakes, watercourses, or wetlands until the establishment of turf on
the adjacent slopes. Before placing topsoil, permanent seed, and
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fertilizer, remove or incorporate mulch, placed for temporary erosion
control, into the slope. Minimize erosion and sedimentation into
watercourses during removal of erosion controls. Repair damage
caused during the removal of erosion controls at no additional cost to the
Department.

208.04. Measurement and Payment.

Pay Item Pay Unit
Erosion Control, Check Dam, Stone .............cceeveeeiiiiiiiceeeeeeeeeeee, Foot
Erosion Control, Sediment Trap..........ccccoveeeeeieiiiiiiiieeee e Each
Erosion Control, Sediment Basin .............ccccccoeoeeiiiinnnnen... Cubic Yard
Erosion Control, Filter Bag ........ccooocviieiiiiiiieeeee e Each
Erosion Control, Sand Bag.........ccccceeeeiiiiiiiiiiiee e Each
Erosion Control, Stone Bag.........ccoeeeiiiiiiiiiiiiiiec e Each
Erosion Control, Silt FENCE..........covveeeeeieieeeeeee e, Foot
Erosion Control, Gravel Filter Berm ...........ccoeeeiiiiiiiiiiieeeeeeeeeeee, Foot
Erosion Control, Inlet Protection, Fabric Drop.........c.cccoceeeennee Each
Erosion Control, Inlet Protection, Geotextile and

SHONE e —————————————————————————————— Each
Erosion Control, Inlet Protection, Sediment Trap..............cccceec.. Each
Erosion Control, Temp Plastic Sheet/Geotextile

COVET e Square Yard
Erosion Control, Sand FENCE ............ccccviiieiiiiiiiiceeee e Foot
Erosion Control, Aggregate Cover .........ccccceveeevieceinnenen.n. Square Yard
Erosion Control, Gravel Access Approach...........ccccccveeeeeiinnnneen. Each
Erosion Control, Maintenance, Sediment Removal ........... Cubic Yard
Erosion Control, Turbidity Curtain (Shallow) ...........ccccceeiieiennne Foot
Erosion Control, Turbidity Curtain (Deep) .......ccccevvivereiiiiieeeee Foot
Ditch, Intercepting.........oocueeii i Station

The Department will not pay for repairing or replacing temporary or
permanent SESC measures damaged by the Contractor’s negligence.
The Department will pay for repairing or replacing temporary or
permanent SESC measures damaged by causes other than the
Contractor’'s negligence, at the contract unit price for the relevant pay
items.

A. Erosion Control, Check Dam, Stone. The Engineer will measure
Erosion Control, Check Dam, Stone in place. The unit price for
Erosion Control, Check Dam, Stone includes the cost of providing,
placing, maintaining, and removing the stone check dam.
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B. Erosion Control, Sediment Trap or Basin.

1. Erosion Control, Sediment Trap. The unit price for Erosion
Control, Sediment Trap includes the cost of excavating,
constructing, maintaining, and removing sediment traps.

The Department will pay separately for removing and disposing of
accumulated sediment or debris from a sediment trap as Erosion
Control, Maintenance, Sediment Removal.

2. Erosion Control, Sediment Basin. The Engineer will measure
Erosion Control, Sediment Basin by volume, loose measure. The
unit price for Erosion Control, Sediment Basin includes the cost of
excavating, constructing, maintaining, and removing the sediment
basin.

The Department will pay separately for removing and disposing of
accumulated sediment or debris from a sediment basin as Erosion
Control, Maintenance, Sediment Removal.

C. Erosion Control, Filter Bag. The unit price for Erosion Control,
Filter Bag includes the cost of providing, placing, maintaining, and
disposing of the filter bag and its contents, and restoring the filter bag
site.

The unit price for Erosion Control, Gravel Filter Berm includes the cost
of gravel filter berm used in conjunction with a filter bag.

D. Erosion Control, Sand Bag and Erosion Control, Stone Bag.
The Engineer will measure Erosion Control, Sand Bag and Erosion
Control, Stone Bag in place. The unit prices for Erosion Control,
Sand Bag and Erosion Control, Stone Bag include the cost of
providing, placing, maintaining, removing, and disposing of the sand or
stone bags.

E. Erosion Control, Silt Fence. The Engineer will measure Erosion
Control, Silt Fence in place excluding overlaps. The unit price for
Erosion Control, Silt Fence includes the cost of providing, installing,
maintaining, removing, and disposing of the fence and posts.

The Department will pay separately for removing and disposing of
accumulated sediment or debris from behind silt fence as Erosion
Control, Maintenance, Sediment Removal.

F. Erosion Control, Gravel Filter Berm. The Engineer will measure
Erosion Control, Gravel Filter Berm in place. The unit price for
Erosion Control, Gravel Filter Berm includes the cost of providing,
placing, maintaining, removing, and disposing of the gravel filter berm.
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G. Erosion Control, Inlet Protection.

1. Erosion Control, Inlet Protection, Fabric Drop. The unit price for
Erosion Control, Inlet Protection Fabric Drop includes the cost of
constructing, maintaining, and removing inlet protection fabric drops.

2. Erosion Control, Inlet Protection, Geotextile and Stone. The unit
price for Erosion Control, Inlet Protection Geotextile and Stone
includes the cost of constructing, maintaining, and removing
geotextile and stone inlet protection.

3. Erosion Control, Inlet Protection, Sediment Trap. The unit price
for Erosion Control, Inlet Protection, Sediment Trap includes the
cost of excavating, constructing, maintaining, and removing sediment
traps for inlet protection.

The Department will pay separately for removing and disposing of
accumulated sediment or debris from a sediment trap inlet protection
device as Erosion Control, Maintenance, Sediment Removal.

H. Erosion Control, Temporary Plastic Sheet/Geotextile Cover. The
unit price for Erosion Control, Temporary Plastic Sheet/Geotextile
Cover includes the cost of constructing, maintaining, and removing
temporary plastic sheets and geotextile covers.

I. Erosion Control, Sand Fence. The Engineer will measure Erosion
Control, Sand Fence in place. The unit price for Erosion Control,
Sand Fence includes the cost of constructing, maintaining, and
removing sand fence.

J. Erosion Control, Aggregate Cover. The unit price for Erosion
Control, Aggregate Cover includes the cost of constructing,
maintaining, and removing aggregate cover.

K. Erosion Control, Gravel Access Approach. The unit price for
Erosion Control, Gravel Access Approach includes the cost of
temporary culverts and ditching required to maintain existing drainage
courses through or around gravel access approaches, and providing,
constructing, maintaining, and removing gravel access approaches.

L. Erosion Control, Maintenance, Sediment Removal. The Engineer
will measure Erosion Control, Maintenance, Sediment Removal by
volume, loose measure. The wunit price for Erosion Control,
Maintenance, Sediment Removal includes the cost of removing
sediment and debris from erosion and sedimentation control devices, as
required by the SESC Manual, and as necessary to ensure their
effectiveness.
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M. Erosion Control, Turbidity Curtain. The Engineer will measure
Erosion Control, Turbidity Curtain (Shallow) and Erosion Control,
Turbidity Curtain (Deep) in place. The unit prices for Erosion Control,
Turbidity Curtain (Shallow) and Erosion Control Turbidity Curtain
(Deep) include the cost of providing, installing, maintaining, and
removing turbidity curtains.

The unit price for Erosion Control, Maintenance, Sediment Removal
includes the cost of removing and disposing of accumulated sediment or
debris retained by the turbidity curtain.

N. Intercepting Ditch. The Engineer will measure Ditch, Intercepting
in place along the ditch centerline. The unit price for Ditch, Intercepting
includes the cost of constructing, maintaining, and removing the
intercepting ditch.
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Section 209. PROJECT CLEANUP

209.01. Description. This work consists of removing and disposing of
debris; including fences, fallen timber, logs, guardrail sections and posts,
rocks, boulders, and other rubbish from the Contractor's operations
within the project limits in accordance with section 201 and section 205.

209.02. Materials. None specified.

209.03. Construction. Provide project cleanup as an ongoing operation.
Perform project cleanup within the right-of-way, but over an area no
greater than 50 feet beyond the limits of earth disturbance for the length
of the project.

Fill holes and ruts, resulting from construction operations, with
Department-approved material. Compact and level filler materials and
restore ruts and holes to the surrounding contour in accordance with
section 816, or as directed by the Engineer.

Clean existing culverts, sewers, or drainage structures that contain
sediment or debris from the construction operation.

209.04. Measurement and Payment.

Pay Item Pay Unit
Project Cleanup ... Lump Sum

The Department will pay for Project Cleanup upon completion of the
cleanup operation. If the contract does not include a pay item for
Project Cleanup, the Department will consider the cost of this work to
be included in the contract unit prices for other relevant pay items.
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Section 301. SUBBASE

301.01. Description. This work consists of constructing a granular
subbase on a surface approved by the Engineer.

301.02. Materials. Provide material in accordance with the following:
Granular Material Class ll.........ccoooiiiiiii e 902

301.03. Construction.  Spread the subbase material evenly and
compact to at least 95 percent of the maximum unit weight, at a less-
than-optimum moisture content, for its entire thickness. Place the
subbase in one layer if the compacted depth is less than 15 inches.
Where the required depth is more than 15 inches, place the material in
layers of equal thickness. Construct the subbase to plan grade within a
tolerance of plus 1 inch.

Do not place subbase on frozen, soft, unstable, or rutted subgrade. If
subbase material becomes mixed with subgrade material, remove,
dispose of, and replace the subbase material at no additional cost to the
Department.

301.04. Measurement and Payment.

Pay Item Pay Unit
SUbbase, LM ... Cubic Yard
Subbase, CIP ... Cubic Yard

A. Subbase, LM. The Engineer will measure Subbase, LM based on
hauling unit dimensions and load count before placement and
compaction. The unit price for Subbase, LM includes the cost of
providing, hauling, placing, compacting, and shaping the material.

B. Subbase, CIP. The Engineer will measure Subbase, CIP by the
staked-section method as described in subsection 205.04. The unit price
for Subbase, CIP includes the cost of providing, hauling, placing,
compacting, and shaping the material.
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Section 302. AGGREGATE BASE COURSE

302.01. Description. This work consists of constructing an aggregate
base course on a surface approved by the Engineer.

302.02. Materials. Provide materials in accordance with the following:

Dense-Graded Aggregate 21AA, 21A, 22A ..., 902
Provide aggregate meeting the aggregate series shown on the plans.
302.03. Construction.

A. Placing and Compacting. Provide a ticket with each load, stating
the following information:

Project number,

Aggregate source,
Aggregate series,

Date,

Time,

Truck identifier number,
Supplier name, and

Type of aggregate approval.

N>R WON =

If the contract documents require payment by weight, ensure the ticket
includes the gross weight, tare weight, and net weight to the nearest
100 pounds. Determine the truck tare weight at least twice daily.

If the contract documents do not require payment by weight, the
Engineer may accept written documentation in lieu of tickets. Written
documentation must identify the pay item of the material and include all
information listed above except time and truck identifier number.

Provide and place aggregate with a uniform gradation, free of
contamination and segregation. Do not place aggregate base on frozen,
soft, unstable or rutted subgrade, subbase, or aggregate base. Do not
rut or distort the subbase material or aggregate base during spreading.

The Contractor may use additives to facilitate compaction, shaping, and
maintenance of the aggregate surface.

Compact the aggregate layers to a uniform thickness, no greater than
6 inches. Compact each layer of aggregate base to at least 98 percent
of the maximum unit weight at a moisture content no greater than
optimum for aggregate base under hot mix asphalt pavement. Compact
each layer of aggregate base to at least 95 percent of the maximum unit
weight at a moisture content no greater than optimum for aggregate base
under concrete pavement.
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Shape the finished surface and the layer thickness to within % inch of
the crown and grade shown on the plans.

If placing aggregate base in a layer no greater than 3 inches, compact
using pneumatic-tired rollers or vibratory compactors to at least
95 percent of the maximum unit weight at a moisture content no greater
than optimum.

Remove, dispose of, and replace aggregate base material that mixes
with subbase or subgrade material, at no additional cost to the
Department.

B. Conditioning Aggregate Base. Shape the finished surface of the
existing aggregate base course to within £%in of the grade and cross
section shown on the plans. Provide additional aggregate to address
irregularities and obtain the required grade or cross section.

To correct surface irregularities or to add more material, mix the loose
and compacted materials to at least 2 inches deep and recompact.
Compact the aggregate base as specified in subsection 302.03.A.

C. Maintenance During Construction. Maintain the aggregate base
course layer at the required line, grade, and cross section until
placement of the next layer. Ensure the exposed aggregate base course
layer remains smooth, compacted, and uncontaminated.

If the subgrade, subbase, or aggregate base is damaged due to the
Contractor's operations or construction traffic, restore to the required
condition at no additional cost to the Department.

302.04. Measurement and Payment.

Pay Item Pay Unit
Aggregate Base ... Ton
Aggregate Base, LM........ccoooiiiii e Cubic Yard
Aggregate Base, _inCh ..o Square Yard
Aggregate Base, Conditioning...........ccccceeeenen. Station, Square Yard

A. Aggregate Base. The Engineer will determine the moisture content
and pay weights in accordance with section 109.

The Engineer will measure Aggregate Base by the scale weight of the
material, including admixtures, and moisture content no greater than
6 percent.

The Engineer will perform moisture tests at the start of weighing
operations and if construction operations, weather conditions, or other
causes may change the moisture content of the material. If tests indicate
a moisture content greater than 6 percent, the Engineer will deduct the
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weight of the excess moisture from the scale weight of the aggregate
until moisture tests indicate the moisture content is no greater than
6 percent.

B. Aggregate Base, LM. The Engineer will measure Aggregate Base,
LM based on hauling unit dimensions and load count, before placement
and compaction. The unit price for Aggregate Base, LM includes the
cost of providing, hauling, placing, compacting, and shaping the material,
and providing water for compaction.

C. Aggregate Base, _ inch. The Engineer will measure Aggregate
Base, _ inch by width and length, for the specified depth, as shown on
the plans.

D. Aggregate Base, Conditioning. If the contract documents require
payment for Aggregate Base, Conditioning in station pay units, the
Engineer will measure along the construction centerline of the roadway.

If the contract documents require payment for Aggregate Base,
Conditioning in area pay units, the Engineer will measure by the width
and length shown on the plans.

If the contract documents do not include the pay item Aggregate Base,
Conditioning, the Department will consider the cost of conditioning
aggregate base and providing additives and water for compaction and
maintenance, to be included in other aggregate base pay items.
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Section 303. OPEN-GRADED DRAINAGE COURSES

303.01. Description. This work consists of constructing an Open-
Graded Drainage Course (OGDC), as required by the contract, on a
surface approved by the Engineer.

303.02. Materials. Provide Open-Graded Aggregate 4G as required by
the contract.

303.03. Construction. Provide and install the separation treatment for
the OGDC, as shown on the plans, between the OGDC and the subbase
or subgrade. Place the OGDC as required by the contract.

303.04. Measurement and Payment. The Engineer will measure and
the Department will pay for OGDC according to the contract.
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Section 304. RUBBLIZING PORTLAND CEMENT CONCRETE
PAVEMENT

304.01. Description.  This work consists of preparing, shattering,
compacting reinforced or non-reinforced Portland Cement Concrete
(PCC) pavement to provide a rubblized base, and disposing of excess
and deleterious material in accordance with subsection 205.03.P.

304.02. Materials. Provide material in accordance with the following:
Dense-Graded Aggregate 21AA ... 902
304.03. Construction.

A. Equipment. Use an Engineer-approved water system to suppress
dust generated from pavement shattering operations.

For rubblizing pavement, use one of the following types of self-contained,
self-propelled pavement breaking equipment:

1. Resonant frequency equipment producing a low amplitude breaking
force; or

2. Multiple impact hammer equipment, capable of lifting and falling in
an independent, adjustable, random sequence with variable force of
impact.

If using impact hammer equipment, the number and spacing of hammers
may vary. Ensure the weights of individual hammers do not destroy the
integrity of layers within 24 inches below the rubblized pavement.

B. Preparation Work. Before beginning pavement rubblizing, complete
the following:

1. Saw cut a relief joint full depth where rubblizing abuts concrete
pavement required to remain or will be rubblized in a later stage.

2. Match the elevation of pavement widening or shoulders to the
adjacent pavement requiring rubblizing.

3. Complete construction of drainage systems for the new pavement
structures, including outlet endings. Backfill and compact to the
existing grade to prevent damage to the drainage system.

4. Remove pavement shown on the plans or directed by the Engineer,
over utilities or pipes with less than 18 inches of granular material
cover, as measured from the bottom of the pavement to the top of
the utility or pipe. Extend the limits for pavement removal 3 feet
beyond each side of utility or pipe. Backfill the removal area with
filler aggregate, in layers no greater than 6 inches, and compact.

5. Remove loose patching material before rubblizing, as directed by the
Engineer. Do not fill voids before rubblizing.
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C. Quality Control Checks. Perform the following field checks and
provide same day documentation of field checks to the Engineer.

1. At the start and during rubblizing operations, establish, demonstrate,
and document equipment capabilities, including the speed and
impact frequency.

2. At least once per lane, and every 1,500 feet, inspect the rubblized
pavement to determine if the rubblizing operation has de-bonded the
reinforcement from the concrete and is achieving the particle size
specified in subsection 304.03.F.

Mechanically excavate an area of 25 square feet through the full
depth of the pavement, taking care not to further rubblize. Location
of the check will be determined by the Engineer. Notify the Engineer
at least 2 hours before excavation to allow verification of results for
acceptance.

If the Engineer directs, perform spot inspections to the top of
reinforcement, using manual methods. Considerable physical effort
must be expended to inspect rubblized material by manual
excavation. Use a shovel or pick to excavate an area of 25 square
feet. Use a geologist pick or mason hammer to separate the
concrete pieces above the reinforcing mat. Remove as much
material as possible and clean the remaining surface with a stiff-
bristled broom or brush to expose the reinforcing mat. The
Department considers the mat de-bonded if at least 80 percent of the
mat is visible after excavation and sweeping.

If performing inspection using manual methods, sound concrete
below the reinforcing mat to determine if material is fractured.
Restore inspection sites with filler aggregate and compact. The
Engineer may adjust the inspection frequency.

3. Ensure the completed rubblized surface has a uniform appearance
with no unbroken strips of pavement, exposed reinforcement, or
visible joint filler and Hot Mix Asphalt (HMA) patching material.

D. Compaction. Before placing the HMA mixture, compact the
rubblized pavement with vibratory steel-wheeled and pneumatic-tired
rollers in the following sequence:

1. At least two passes with a Z-grid vibratory roller, or steel drum roller,
as approved by the Engineer,

2. A third pass, and subsequent passes, with a pneumatic-tired roller,
and

3. Afinal pass just before HMA placement with a pneumatic-tired roller.

The Department considers a pass, down and back in the same path.
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Provide rollers with a nominal gross weight of at least 10 ton. Operate
vibratory rollers in a high vibration mode and at a speed no greater than
6 feet per second, unless otherwise limited by the condition of the base,
subbase, subgrade, or drainage features.

The Contractor may apply water if the Engineer approves. Avoid
rehydrating cementitious materials.

After compaction and before placing HMA, ensure the finished surface
varies no more than =1 inch, when tested with a 10-foot straightedge.
Fill voids and depressions with filler aggregate and compact.

E. Miscellaneous. Do not allow vehicular traffic on the rubblized
pavement before HMA placement, unless otherwise required for
construction and maintenance of traffic, as approved by the Engineer.
Maintain the compaction of portions of the rubblized pavement, with no
exposed reinforcement, for crossroad or ramp traffic.

In part-width construction areas, rubblize the pavement to the limits of
the required overlay for that stage. Saw cut the longitudinal joint deep
enough to cut the tie bar, unless rubblizing extends beyond the
centerline and past the tie bar.

Avoid damaging items required to remain, including drainage structures
and monument boxes.

F. Acceptance Criteria. The Engineer will observe quality control
checks described in subsection 304.03.C and base acceptance on the
following criteria:

1. PCC pavement shattered to full-depth;

2. Non-reinforced PCC pavement and concrete pavement patches
reduced to unbound particles with a nominal diameter less than
10 inches;

3. Reinforced PCC pavement and concrete pavement patches, above
the reinforcement, reduced to unbound particles with a nominal
diameter from 2 inches to 6 inches;

4. Reinforced PCC pavement and concrete pavement patches, below
reinforcement, exhibit sporadic particles greater than 10 inches,
provided the Engineer verifies de-bonding of reinforcement near the
particle;

5. No oversized particles at the surface for PCC pavements;

6. De-bonding of reinforced pavement achieved, if the required particle
size is met;

7. Exposed reinforcement has been cut off below the surface and
removed. Embedded reinforcement may remain in place;
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8.

9.

10.

No visible joint sealant or HMA patching material on the compacted
surface and voids filled with filler aggregate;

Joints, and cracks greater than “inch wide at the surface not
distinguishable; and

No displacement of underlying base, subgrade, or underdrains.

304.04. Measurement and Payment.

5 >

arON=

o

B.

Pay Item Pay Unit
Rubblized Pavt ... Square Yard
Filler AQQregate ..... ... Ton
Saw Cut, RUDDIIZE .......coooiiiiieieee e Foot

Rubblized Pavement. The unit price for Rubblized Pavt includes

e cost of the following:

Required quality control work,

Rubblizing,

Dust suppression, including water,

Removing joint fillers and patching material,

Cutting exposed steel, loading, hauling, and disposing of the steel
and immediate restoration of disturbed rubblized concrete

Breaking down or removing and disposing of oversized pavement
pieces,

Disposing of material removed from inspection areas, and
Maintaining the condition of the rubblized pavement until placement
of the HMA pavement.

Filler Aggregate. The unit price for Filler Aggregate includes the

cost of producing, delivering, placing, leveling, and compacting the
aggregate in rubblized pavement.

C.

Saw Cut, Rubblize. The unit price for Saw Cut, Rubblize includes

the cost of cutting a relief joint full depth where the rubblizing abuts
concrete pavement, required to remain, or removed for other purposes,
and cutting the longitudinal joint where necessary.

The Department will pay for concrete pavement removal separately as
Pavt, Rem, in accordance with section 204.
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Section 305. HMA BASE CRUSHING AND SHAPING

305.01. Description. This work consists of constructing new aggregate
base from existing flexible pavement.

305.02. Materials. Provide material in accordance with the following:
Dense-Graded Aggregate 21A, 21AA, 22A ..., 902

305.03. Construction. Crush and shape Hot Mix Asphalt (HMA) to the
depth and width shown on the plans. The plans will also show
construction staging and shoulder treatment. Obtain the Engineer’s
approval for the initial surfacing course HMA mix design before crushing
begins.

A. Equipment Requirements. Provide a self-propelled rotary
reduction crushing machine capable of crushing the pavement to the size
required by the contract documents and mixing the crushed material with
the underlying aggregate base to the required depth.

Use a water sprinkling system approved by the Engineer to suppress
dust generated from pavement crushing operations.

Provide final grading equipment that includes automatic cross slope and
crown control and an automated grade referencing system for
longitudinal control.

B. Crushing and Grading. Unless otherwise required, reference the
longitudinal crushed grade from the existing pavement surface or the
new HMA pavement surface.

The Contractor may blade the existing shoulder bituminous or seal coat
material onto the mainline pavement before crushing.

Uniformly crush existing bituminous pavement, including 1inch to
2 inches of the aggregate base, to the required width and depth. Ensure
95 percent of the crushed material has a maximum particle size of
1% inches, and the remaining 5 percent contains no particles larger than
4 inches.

Uniformly spread and compact the crushed material to the dimensions
shown on the plans. Use salvaged crushed material, if available, or
dense-graded aggregate to add material to attain the plan grade or cross
section. Spread added aggregate uniformly before crushing or place
aggregate on the crushed surface and remix to the full crushed depth.

C. Compacting and Shaping. Compact the crushed material to at
least 98 percent of the maximum unit weight, at no greater than optimum
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moisture content, in accordance with the Michigan Modified T 180 Test in
the Density Testing and Inspection Manual.

Repair base destabilized by over watering or non-uniform water
application, damaged by Contractor operations, or from maintaining
traffic, at no additional cost to the Department.

D. Excess Crushed Material. The Contractor may use excess
crushed material as aggregate base or aggregate shoulder.

E. Weather Limitations. Do not crush HMA pavement if anticipated
precipitation may destabilize the prepared base. Crush and shape HMA
base in accordance with the seasonal limitations specified in section 502.

F. Acceptance Criteria. The Engineer will inspect crushing and
shaping work and base acceptance on all of the following criteria:

1. Crushed material meets particle size requirements;

2. After final shaping, the surface does not vary by more than % inch,
when tested with a 10-foot straightedge;

3. Immediately before paving, undulations or variations are corrected to
meet the criteria in subsection 305.03.B and subsection 305.03.C;
and

4. Required density is maintained until the HMA surface material
application.

305.04. Measurement and Payment.

Pay Item Pay Unit
HMA Base Crushing and Shaping..........ccccccceeeiiiiivninnnen. Square Yard
Material, Surplus and Unsuitable, Rem, LM...................... Cubic Yard
Salv Crushed Material, LM ..., Cubic Yard

A. HMA Base Crushing and Shaping. The Engineer will base
payment for HMA Base Crushing and Shaping on plan quantity, in
accordance with subsection 109.01.A, regardless of any variation in
depth.

The unit price for HMA Base Crushing and Shaping includes the cost
of water to obtain the required density, and scarifying, crushing, grading,
shaping, rolling, and compacting existing HMA.

B. Excess Crushed Material. The Department will only pay for Salv
Crushed Material, LM for use in other items of work if excess crushed
material requires loading and hauling.

The Engineer will measure, and the Department will pay for excess
material loaded and hauled from locations on the project to attain the
plan grade or cross section, in the final location as Salv Crushed
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Material, LM or as shoulder or approach material in accordance with
subsection 307.04.

C. Material, Surplus and Unsuitable, Remove, LM. The Department
will only pay for Material, Surplus and Unsuitable, Rem, LM if the
Contractor removes material from the project site and disposes in
accordance with subsection 205.03.P.

D. Trenching. The Department will pay separately for Trenching, in
accordance with subsection 307.04.

E. Aggregate. The Department will pay separately for additional
aggregate as Aggregate Base, in accordance with subsection 302.04. If
Aggregate Base is not included in the contract documents, the
Department will pay for additional aggregate as extra work.
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Section 306. AGGREGATE SURFACE COURSE

306.01. Description. This work consists of constructing aggregate
surface course on a prepared subgrade or existing aggregate surface.

306.02. Materials. Provide materials in accordance with the following:

Dense-Graded Aggregate 21A, 21AA, 22A, 23A .....eveveeieeis 902
Salvaged Aggregate ... 902

Provide Aggregate 21A, 21AA, or 22A if the plans show aggregate
surface course later receiving a paved surface. Provide Aggregate 23A
if the plans show construction of aggregate surface without a paved
surface. Provide Dense-Graded Aggregate 21A, 21AA, 22A, 23A, or
salvaged aggregate for temporary maintenance gravel.

306.03. Construction.

A. Preparation of Base. When required, blade, or scarify and blade,
existing aggregate surfaces to remove irregularities in the grade.

B. Placing and Compacting. Provide a ticket with each load, stating
the following information:

Project number,

Aggregate source,
Aggregate series,

Date,

Time,

Truck identifier number,
Supplier name, and

Type of aggregate approval.

NoOORLON =

If the contract documents require payment by weight, ensure the ticket
includes gross weight, tare weight, and net weight to the nearest
100 pounds. Determine the truck tare weight at least twice daily.

If the contract documents do not require payment by weight, the
Engineer may accept written documentation in lieu of tickets. Written
documentation must identify the pay item of the material and include all
information listed above except time and truck identifier number.

Provide a uniform aggregate mixture, compacted in place to a uniform
density full depth. Provide a complete surface course to the line, grade,
or cross section shown on the plans.

Place maintenance gravel to provide a flush transition between
shoulders, driveways and other areas for maintenance of traffic. If
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approved by the Engineer, the Contractor may leave maintenance gravel
in place as part of the work.

Do not place aggregate on unstable base, as determined by the
Engineer. Maintain the aggregate in a smooth, stable condition and
provide dust control until removed or surfaced.

Compact the aggregate layers to a uniform thickness, no greater than
6 inches. If placing HMA surface over the aggregate surface course,
compact each aggregate layer to at least 98 percent of the maximum unit
weight at a moisture content no greater than optimum. For other
aggregate surface course applications, compact each layer of aggregate
to at least 95 percent of the maximum unit weight, at a moisture content
no greater than optimum.

Shape the finished surface and layers to within +%% inch of the crown and
grade shown on the plans.

If placing aggregate base in a layer no greater than 3 inches, compact
using pneumatic-tired rollers or vibratory compactors to at least
95 percent of the maximum unit weight at a moisture content no greater
than optimum.

C. Use of Additives. The Contractor may use additives to facilitate
compaction and for dust control.

306.04. Measurement and Payment.

Pay Item Pay Unit
Aggregate Surface Cse, _inCh ........ccccovveeeiieiiiiicieee. Square Yard
Aggregate Surface Cse.......ccooveeeeeeeiiiccciiieieeee e, Cubic Yard, Ton
Maintenance Gravel, LM ...........cccoiiiiiiiii e Cubic Yard
Maintenance Gravel ...........cccooeoiiii Ton

A. Aggregate Surface Course. The Engineer will measure Aggregate
Surface Cse, _ inch by the width and length shown on the plans.

The Engineer will determine the moisture content and pay weights as
specified in section 109.

If the contract requires weight measurement, the Engineer will measure
Aggregate Surface Cse by the scale weight, including additives, at a
moisture content no greater than 6 percent.

The Engineer will perform moisture tests at the start of weighing
operations and when construction operations, weather conditions, or
other causes may change the moisture content of the material. If tests
indicate a moisture content greater than 6 percent, the Engineer will
deduct the weight of the excess moisture from the scale weight of the
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aggregate until moisture tests indicate the moisture content is no greater
than 6 percent.

The unit price for Aggregate Surface Cse, _inch and Aggregate
Surface Cse, includes the cost of additives and water.

B. Maintenance Gravel. The Engineer will measure Maintenance
Gravel, LM based on hauling unit dimensions and load count, before
placement and compaction. The unit price for Maintenance Gravel, LM
includes the cost of constructing, maintaining, and removing the
aggregate surface.

The Engineer will measure Maintenance Gravel in tons by the scale
weight of the material. The Engineer will perform moisture tests at the
start of weighing operations and if construction operations, weather
conditions, or other causes may change the moisture content of the
material. If tests indicate a moisture content greater than 6 percent, the
Engineer will deduct the weight of the excess moisture from the scale
weight of the maintenance gravel until moisture tests indicate the
moisture content is no greater than 6 percent.
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Section 307. AGGREGATE SHOULDERS AND APPROACHES

307.01. Description. This work consists of constructing aggregate
shoulders or approaches on a prepared subgrade or existing aggregate
surface.

307.02. Materials. Provide material in accordance with the following:

Aggregate 21A, 21AA, 22A, 23A .. 902
Salvaged Aggregate ... 902

Provide the following aggregate grades for the class of shoulders and
approaches required by the contract documents:

A. For Class I, provide Aggregate 22A,

B. For Class | requiring a paved surface, provide Aggregate 21A, 21AA
or 22A,

C. For Class I, provide Aggregate 23A,

D. For Class lll, provide salvaged aggregate or Aggregate 23A,

E. For Class IV shoulders, provide existing shoulder material.

For salvaged materials, provide Engineer-approved salvaged aggregate
or other material from existing roads or stockpile. Remove and dispose
of particles larger than 2 inches from borrow or salvaged materials in
accordance with subsection 205.03.

307.03. Construction.

A. Trenching. Excavate, shape, and compact trenches to the width
and depth required. For trenches under Hot Mix Asphalt (HMA),
compact the bottom of the trench to at least 98 percent of the maximum
unit weight at no greater than optimum moisture content. Compact the
bottom of other trenches to 95 percent of the maximum unit weight. The
Engineer may allow 95 percent if 98 percent of maximum unit weight
cannot be achieved.

Take ownership of trenched material and dispose in accordance with
subsection 205.03 at no additional cost to the Department.

Place and maintain traffic control devices in accordance with section
812, in shoulder areas that cannot be backfilled and compacted the
same day. Bring shoulder material flush with existing pavement the next
calendar day.

B. Constructing Shoulders and Approaches. Provide a ticket with
each load stating the following information:

1. Project number,
2. Aggregate source,
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Aggregate series,

Date,

Time,

Truck identifier number,
Supplier name, and

Type of aggregate approval.

®ND>GO AW

If the contract requires payment by weight, ensure the ticket includes the
gross weight, tare weight, and net weight to the nearest 100 pounds.
Determine the truck tare weight at least twice daily.

If the contract does not require payment by weight, the Engineer may
accept written documentation in lieu of tickets. Written documentation
must identify the pay item of the material and include all information
listed above except time and truck identifier number.

Provide aggregate with a uniform gradation, free of contamination and
segregation when placed. Do not place aggregate shoulder and
approach material on frozen, soft, unstable, or rutted subgrade, subbase,
or aggregate base.

The Contractor may use additives to facilitate compaction, shaping, and
maintenance.

Scarify the existing surface full-width to at least 2 inches deep if adding
aggregate material.

Do not rut or distort the subbase material or aggregate base during
spreading. Place and compact material without damaging adjacent
paved surfaces. Maintain aggregate material in a smooth, stable
condition, and provide dust control.

Maintain compacted aggregate flush with each layer of placed HMA.
Grade aggregate material to provide drainage off the shoulder.

C. Density Requirements. |If placing material in a layer no greater
than 3inches compact using pneumatic-tired rollers or vibratory
compactors.

1. Class | Shoulders and Approaches. Compact Class | shoulders
and approaches to at least 98 percent of the maximum unit weight at
no greater than optimum moisture content.

2. Class Il and Class lll Shoulders and Approaches. Compact
Class Il and Class lll shoulders and approaches to at least
95 percent of the maximum unit weight at no greater than optimum
moisture content.
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3. Class IV Shoulders. Compact Class IV shoulders to at least
95 percent of the maximum unit weight at no greater than optimum
moisture content.

D. Excess or Unsuitable Aggregate Material. The Contractor may
use excess or unsuitable aggregate in fills in accordance with section
205.

Take ownership and dispose of unused material in accordance with
subsection 205.03 at no additional cost to the Department.

307.04. Measurement and Payment.

Pay Item Pay Unit
TrENCRING ... .o Station
Shoulder, Cl e Ton
Shoulder, Cl_ LM .. Cubic Yard
Shoulder, Cl |, CIP .. Cubic Yard
Shoulder, Cl _, _iNCh ..o, Square Yard
APProach, Cl _ .o Ton
Approach, Cl _ LM ... e Cubic Yard
Approach, Cl _, CIP ... Cubic Yard
Approach, Cl, _, _inCh ... Square Yard

A. Trenching. The Engineer will measure Trenching along each
pavement edge.

The unit price for Trenching includes the cost of trenched aggregate
reused in shoulders or approaches that does not require loading and
hauling.

The Engineer will measure Shoulder, CIIll, LM and Approach, CI lli,
LM at the final point of delivery. The Department will pay for trenched
aggregate, that is reused in shoulders or approaches, which requires
loading and hauling, as Shoulder, Cl lll, LM and Approach, CI I, LM.

The Engineer will measure and the Department will pay for trenched
aggregate, reused in fills, as Embankment in accordance with subsection
205.04.

B. Shoulder and Approach. If the contract requires the Engineer to
measure shoulder or approach contract items by weight, the Engineer
will use the scale weight, including additives, unless the moisture content
is greater than 6 percent. The Engineer will perform moisture tests at the
start of weighing operations and if construction operations, weather
conditions, or other causes may change the moisture content. If tests
indicate a moisture content greater than 6 percent, the Engineer will
deduct the weight of the excess moisture from the scale weight of the
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aggregate until moisture tests indicate the moisture content is no greater
than 6 percent. The Engineer will determine of the aggregate moisture
content and pay weights in accordance with section 109.

If the contract requires the Engineer to measure shoulder or approach
contract items by area, the Engineer will make longitudinal measurement
parallel to the center line. The Engineer will use the transverse
dimensions shown on the plans.

If the contract requires the Engineer to measure shoulder or approach
contract items by volume in place, The Engineer will use the lines and
dimensions shown on the plans to measure volumes, compacted in
place.

The Engineer will measure shoulder or approach, loose measure pay
items based on hauling unit dimensions and load count, before
placement and compaction. The unit prices for shoulder and approach
loose measure pay items include the cost of providing, hauling, placing,
compacting, and shaping the material.

C. Water. The cost to provide and apply water to facilitate placement or
compaction is included in the unit prices for related items of work.
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Section 308. GEOTEXTILES FOR BASE

308.01. Description. This work consists of providing and installing
Geotextile products on a surface approved by the Engineer.

308.02. Materials. Provide material in accordance with the following:

Geotextile Separator. ... 910
Stabilization Geotextile ............ooueveeeiiiiiiee e 910

308.03. Construction.

A. Geotextile Placement. Place or install Geotextile Separator or
Stabilization Geotextile products in accordance with the manufacturer’s
installation guidelines and this subsection.

Do no operate equipment required to place backfill directly on geotextile
products. Eliminate wrinkles or waves that develop during placement.
Place the products in direct contact with the soil below before placing
backfill on the geotextile products.

Shingle-lap longitudinal and transverse joints at least 2 feet, or seam the
joints in accordance with the manufacturer’'s recommendations. Ensure
field or factory seams meet the minimum grab tensile strength for the
product application. Place seams facing upward for inspection purposes.
Repair tears or damage to the geotextile in accordance with the
manufacturer’'s recommendations.

B. Aggregate or Granular Material Placement. Spread and grade the
first layer of aggregate or granular material after placing geotextile to
create a stable work platform before compaction. Place additional
aggregate or granular material, as required, and compact. Fill ruts with
additional aggregate or granular material and compact before placing
each subsequent layer.

308.04. Measurement and Payment.

Pay Item Pay Unit
Geotextile, Separator..........cccooiiiiiiiiei e Square Yard
Geotextile, Stabilization..........cccccceeviiiiiiei Square Yard

The Engineer will measure Geotextile, Separator and Geotextile,
Stabilization in place, to the limits shown on the plans.

The cost of aggregate or granular material, including additional quantities
required to fill ruts, is included in the unit prices for other relevant pay
items.
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Section 401. PIPE CULVERTS

401.01. Description. This work consists of constructing pipe culverts of
the size and class required, including excavation and backfill.

401.02. Materials. Provide materials in accordance with the following:

Concrete, Grade S2.........ooi e 701
Mortar, TYPE R-2 ... 702
Granular Material, Class I, HI, THA ... 902
Coarse Aggregate, BA17A34R ... 902
Asphaltic Materials .............uuuueuii e 904
CUIVEIE PIPE e 909
Sealers for Culvert Joints ... 909
Steel Pipe (for jacking in place)...........ccooeciiiiiiieiiiiccieeee e, 909
Drainage Marker POSt..........ccccuiiiiiiiiii e 909
GeosYNthetiC... ... 910
Culvert, DOWNSPOULS .....oeeiiieeieiiiiiiiiee e e e e e e e e seeeee e e e e e e 909

Select pipe sections and joint assemblies for use in culverts from the
Qualified Products List.

Provide grout for jacked in place steel pipe that consists of a mixture of
portland cement and no greater than 50 percent sand by volume.

A. Pipe Culverts. Pipe culverts are divided into six classes as shown
in Table 401-1,

If the contract only shows the size and class of the culvert, select and
provide a culvert pipe specified in Table 401-1.

If a particular type of culvert material is required, instead of the classes
designated in Table 401-1, the contract will indicate the type and size of
the culvert.

The Engineer will allow the substitution of a higher strength or greater
thickness of culvert for the minimum strength or thickness required.
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401.03

401.03. Construction.

A. Excavation and Culvert Bedding. Excavate in accordance with
subsection 206.03.A. Construct pipe culvert bedding using Class IlIIA
granular material, placed in layers no greater than 10 inches thick.
Compact each layer to at least 95 percent of maximum unit weight for
the entire length of the culvert. Where rock or hardpan is encountered,
excavate the trench to at least 6 inches below the proposed bottom of
the pipe; backfill with Class IlIA granular material, and compact.

Where unstable soil conditions, or obstructions other than rock, require
excavation of the trench below the elevation detailed on the plans;
undercut, backfill, and compact the trench as directed by the engineer.
Use coarse aggregate 6A, 17A, or 34R as backfill material for
undercutting due to unstable soil conditions. This work will be paid for as
trench undercut and backfill according to subsection 402.04.A.

B. Repair of Damaged Coated Surfaces. Repair, at no additional cost
to the Department, coated culvert surfaces, damaged during
transporting, handling, or installing. Complete repair of galvanized
culvert surfaces in accordance with subsection 716.03.E. Repair other
coated culvert surfaces as directed by the Engineer.

Repair coated culvert surfaces at no additional cost to the Department.

C. Laying and Jointing Pipe. Lay culverts with bells or grooves
upgrade, ends fully and closely jointed, and with full, firm bearing
throughout the length of the culvert. For pipe with diameters greater than
24 inches, wrap pipe joints with geotextile blanket. Use geotextile
blanket with a width of at least 22 inches and center it on the joint.

Take up, and relay culvert sections showing signs of settlement or poor
horizontal or vertical alignment, as determined by the Engineer.
Remove, replace and mandrel test, if required by the Engineer, culverts
damaged by the Contractor's operations.

Correct settled, misaligned, or damaged culvert sections at no additional
cost to the Department.

1. Corrugated Plastic Pipe. Provide homing marks on smooth lined
corrugated plastic pipe (CPE) to show the correct alignment of the
pipe sections and joint material during field installation.

After the Contractor achieves the required compaction of the trench
backfill, the Engineer will select at least 50 percent of the installed
length of each CPE size for deformation testing. Provide the labor
and equipment required to complete this testing. Use a 9-point
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mandrel with an effective diameter of 95 percent of the nominal pipe
diameter. Pull mandrel through the pipe by hand using non-
mechanical means without damaging the pipe. Provide the Engineer
with a proving-ring to verify the mandrel size. Conduct mandrel
testing from five to ten working days before pavement surfacing or
completion of final grade, unless otherwise approved by the
Engineer.

Remove and reinstall, or replace pipe with a nominal diameter
reduced by at least 5 percent, at no additional cost to the
Department. Only reinstall pipe that is undamaged and with the
Engineer’s prior approval.

All expenses and delays due to the replacement of deformed or
damaged pipe will be the Contractor’s responsibility.

Concrete Pipe. Install reinforced concrete elliptical pipe with the
longer axis placed horizontally, unless otherwise required.

Install Type HE elliptical pipe with the longer axis within 5 degrees of
the horizontal.

Install Type VE elliptical pipe with the longer axis within 5 degrees of
the vertical.

Install elliptically reinforced, circular concrete pipe with the lift holes
or manufacturer’'s marks on top of the pipe. Ensure the lift holes or
manufacturer's marks, designating the top and bottom of the pipe,
are not more than 5 degrees from the vertical plane through the
longitudinal axis of the pipe. After installing the pipe, seal the lift
holes with concrete plugs and waterproof.

Metal Pipe. Do not use wedge lock dimple bands for corrugated
metal pipe.

Do not use dissimilar types of base metal (steel or aluminum alloy) or
dissimilar types of coatings on steel (zinc or aluminum) in a single
line of pipe. However, the Engineer will accept the use of zinc
coated steel end sections with aluminum coated steel pipe. Use
coupling bands of the same base metal and coating metal as the
pipe.

Extending Culverts. If extending a pipe culvert, cast a concrete
collar at least 3 inches thick and extending 6 inches on each side of
the joint. Wrap the connecting joint with a 36-inch wide geotextile
strip centered on the joint. When extending an existing corrugated
metal pipe with a corrugated metal pipe, the Engineer will allow a
dimple band with filter wrap instead of a concrete collar on the first
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connection if the existing culvert is in good condition and has a
circular cross section. Other methods of connecting to the existing
pipe before construction require approval of the Engineer. Provide
joints tested in accordance with MTM 723 for remaining joints of the
extension.

D. Backfilling. Backfill culverts, within the limits of the roadbed, with
Class Il, IIl, or IIA granular backfill material. Place backfill in layers no
greater than 10 inches thick and compact each layer to at least
95 percent of the maximum unit weight. Backfill culvert downspouts,
culverts, or portions of culverts outside the limits of the roadbed with
granular or suitable material as detailed on the plans. Compact
thoroughly as directed by the Engineer. Maintain at least 3 feet of cover,
unless trimming for final grades.

Backfill smooth lined CPE with Class IlIA granular material to at least
1 foot above the pipe and as shown on the plans. The Engineer may
allow the use of Class Il backfill above this elevation. Place the backfill
in layers no greater than 10 inches or half the pipe diameter, whichever
is less. Place the backfill equally on opposite sides of the pipe at the
same time.

Stake, or use other methods to maintain the line and grade of the culvert
during the backfilling operation.

E. Headwalls and End Sections. Protect the ends of the culvert using
headwalls or end sections constructed in accordance with details on the
plans. Construct headwalls in accordance with section 706.

Use precast concrete end sections on concrete culverts in accordance
with Standard Plan R-86 Series. If sloped end sections on concrete
culverts are required, use either metal or concrete sloped end sections in
accordance with Standard Plan R-95 Series. If footings for precast end
sections or precast sloped end sections are required, use either precast
or cast in place footings. Form or place them at the locations and to the
elevations shown on the plans.

Use metal end sections on corrugated metal pipe culverts. Attach metal
end sections to the ends of corrugated metal pipe using standard metal
bands or other connecting devices as shown on the plans or approved
by the Engineer. Provide and install toe plates on the metal end sections
if shown on the plans.

Use either precast concrete or metal end sections on corrugated plastic
pipe. Do not use plastic end sections. Fasten end sections to the pipe
as recommended by the pipe manufacturer or as directed by the
Engineer. The Engineer will allow the use of a metal end section that is
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one size larger in diameter than the corrugated plastic pipe. Slip the end
section over the end of the pipe and securely fasten, making sure that
the portion of the plastic pipe left exposed is less than 3 inches. If using
a concrete end section, wrap the joint with a strip of geotextile blanket
36 inches wide and centered on the joint.

Provide and install end section grates for culvert end sections on
designated culvert end sections. Fabricate end section grates from
weldable grade hot-rolled steel bars, plain or deformed, of the diameter
and configuration shown on the plans. Fasten grates securely to the
concrete end sections as shown on the plans.

Place salvaged end sections in accordance with specifications for
placing new end sections.

Replace end sections damaged by Contractor's operation during
salvaging or replacing operations with the same size end section as the
original, at no additional cost to the Department.

F. Drainage Marker Posts. Place drainage marker posts at headwalls
and culvert end sections for culverts with a diameter no greater than
36 inches, and at outlet endings. Ensure drainage marker posts are
embedded at least 2 feet, or as recommended by the manufacturer.

G. Pipe Culverts Jacked in Place. Jack the culvert into place to the
line and grade shown on the plans or established by the Engineer.

If jacking pipe under railroad tracks, submit to the Engineer, sheeting and
bracing plans for the jacking pits for approval by the railroad company.
Do not begin excavation of the jacking pit until receipt of the approval.

Excavate the approach trench large enough to accommodate jacks and
blocking and at least one section of pipe. Lay two rails or sills in the
bottom of the trench to keep the pipe at the established line and grade.

Minimize excavation ahead of the pipe to prevent caving of the earth.
The Engineer will allow attachment of a steel cutting edge or shield to the
front section of pipe to form and cut the required opening for the pipe.

Fill voids between the excavation and the pipe using materials and
placing methods approved by the Engineer.

H. Steel Pipe Jacked in Place. Jack steel pipe in place to serve as a
carrier pipe or a casing for a carrier pipe. Jack steel pipes in place in
accordance with subsection 401.03.1.

I. Steel Casing Pipe. Install steel casing pipe in a trench as shown on
the plans. Provide steel casing pipes placed for future use with a
temporary bulkhead at each end to prevent infiltration into the pipe.

4-6



401.03

J. Corrugated Steel Culvert. Do not use dissimilar type of base metal
(steel or aluminum alloy) or dissimilar types of coatings on steel (zinc or
aluminum) in a single line of pipe.

K. Disposal of Surplus Material. Dispose of surplus material in
accordance with subsection 205.03.P.

L. Cleanout. Maintain culverts installed on the project. Ensure they
are free of silt, debris, and other foreign matter above the existing flow
line of the drainage course at the time of final acceptance.

M. Video Inspection. Video inspect culverts as specified for sewers in
subsection 402.03.K. Video inspection is not required for the following:

Driveway culverts,

Culvert extensions less than 50 feet,

New culverts less than 50 feet, or

The extension of existing catch basin leads less than 20 feet.

PON=

N. Dewatering and Maintaining Stream Flow During Construction.
During construction, perform dewatering or pumping and temporary
drainage to maintain stream flow so as to avoid damaging adjacent
property or structures and interfering with the rights of the public,
adjacent property owners, vehicular traffic, or other contractors.

Do not disturb the soil under and next to existing structures during
dewatering and temporary pumping operations. Direct water from
dewatering operations or from maintaining stream flow through a filter
bag before discharging to an existing drainage facility. Do not overload
or obstruct existing drainage facilities.

401.04. Measurement and Payment.

Pay Item Pay Unit
CUlv, Cl ., INCN e Foot
Culv, Cl _, (material), _iNCh ...cceeeieiiiee e Foot
Culv, Downspout,, NG, Foot
Culv, Reinf Conc Ellip, Cl _, (rise) inch by (span) inch................. Foot
Culv, CSP Arch, CI _ gsgam inch by (rise) inch ........cccoceeene. Foot
Culv, Slp End Sect, (sloge), _inch, Longit......cccooiiiviiiieeeee, Each
Culv, Slp End Sect, (slope), inch, TransV.........cccocccvvveeeeeeeeennnnns Each
Culv, Slp End Sect, Arch Pipe, (slope), (span) inch by

(rise) iNCh, LONGIt .....cuvviiiiiieeiieceeee e Each
Culv, Slp End Sect, Arch Pipe, (slope), (span) inch by

(rise) INCh, TraNSV .......ooiiiiii e Each
Culv, Slp End Sect, Ellip Pipe, (slope), (rise) inch by

(span) inch, Longit ......coocuiiiiiiiee e Each



Culv, Slp End Sect, Ellip Pipe, (slope), (rise) inch by

(span) inch, TransV ..o e, Each
Culv End Sect, (material), inCh........ccoooiiiiiiiie e Each
Culv End Sect, _ iNCh ...ueiiiiiii e Each
Culv End Sect, FOONG....cccoiiiiiiiiiiee e Each
Culv End Sect, Grate.......cocooeeeeeeeeieeeeeeeeee e Pound
Culv, Cl _, inch,JackedinPlace.............cccccccccc. Foot
Steel Casing Pipe, _ inch, Jacked in Place..............cccccccciiiiiiis Foot
Steel Casing Pipe, ____ inch, Trench Det___ ....c.ccocciieiiieeeenee Foot
Dr Marker POSt .......oeeiieiieecee e Each
Culv End Sect, Salv, 30inchorless ........ccccccevviiiiiiiiiici Each
Culv End Sect, Salv, over 30inCh...........ccoooeeiiiii Each

A. Culverts. The Engineer will measure culverts, of the diameter,
class, or material required, by length, excluding the length of end
sections as shown on the plans. The unit prices for culverts include the
cost of the following:

1. Excavating the material down to grade or to the culvert bedding
bottom elevation,

2. Dewatering and maintaining the stream flow during construction

stages,

Providing and placing the culvert and geotextile strip,

Providing temporary cover and restraining the pipe to maintain line

and grade,

Providing, placing, and compacting the backfill,

Mandrel testing if required, and

Disposing of excess material.

B ow

No o

B. Culvert, Jacked in Place. The Engineer will measure Culv, CI _,_
inch, Jacked in Place of the size and type required, by length, as
determined by multiplying the number of units actually jacked by the
commercial laying length. The unit price for Culv, ClI _,_inch, Jacked
in Place includes the cost of excavating the pit; providing and installing
sheeting, bracing, and other safety devices; providing jacking equipment;
drainage and dewatering; and other items associated with the operation.

C. Culvert End Sections.

1. End Sections. The unit price for Culv, Slp End Sect of the size or
type required includes the cost of providing and placing end sections,
including longitudinal and cross tubes as detailed on Standard Plans
R-95 Series.

The unit price for Culv End Sect of the size or type required includes
the cost of providing and placing the end section.

4-8



401.04

The unit price for Culv End Sect, Metal includes the cost of
providing and placing the end sections and toe plates, if shown on
the plans. The unit price for Culv End Sect, Metal also includes the
cost of providing and placing the length of associated culvert
represented by the "¢" dimension shown on the plans.

If corrugated plastic pipe is provided, the Department will pay for
culvert end sections of the diameter required for the culvert, even if
the Contractor provides a metal end section larger than the nominal
diameter of the pipe.

The unit price for culvert end section includes the cost of fastening
the end section to the pipe. The Department will pay for required
riprap in accordance with subsection 813.04.

2. Culvert End Sections, Footing. The Department will pay for
footings required for precast concrete end sections as Culv End
Sect, Footing. The unit price for Culv End Sect, Footing includes
the cost of the following, for the footing as shown on the plans:

a. Excavation and forming,
b. Providing and placing the steel reinforcement, and
c. Providing, placing, finishing, and curing the concrete.

3. Culvert End Sections, Salvage. The unit price for Culv End Sect,
Salv includes the cost of removing the existing end section,
salvaging and storing, and reinstalling end sections.

4. Culvert End Section Grate. The Engineer will measure Culv End
Sect Grate by weight as shown on the plans for the size of grate
required.

D. Headwalls. The Engineer will measure, and the Department will pay
for headwalls as steel reinforcement and concrete, Grade S2, in
accordance with subsection 706.04. If using precast wing walls,
headwalls, and aprons in lieu of cast-in-place wing walls, headwalls, and
aprons, the Department will pay for them as the corresponding pay items
for the cast-in-place wing walls, headwalls, and aprons as required by
the contract.

E. Jacked in Place Steel Pipe. The Department will not pay
separately for jacked in place steel pipe used, at the Contractor’s
discretion, to act as a casing for the carrier pipe. The cost of grouting
between the carrier and casing pipes is included in payment for the
carrier pipe.

F. Steel Casing Pipe. The unit price for steel casing pipe includes the
cost of excavation and backfill.
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The Department will pay separately for carrier pipe inserted into a steel
casing pipe. The unit price for the carrier pipe includes the cost of casing
chocks, inserting the carrier pipe, and required grouting.

G. Videotaping Sewer and Culvert Pipe. The Engineer will measure,
and the Department will pay for videotaping sewer and culvert pipe in
accordance with subsection 402.04.

H. Rock Excavation. The Engineer will measure and the Department
will pay separately for rock excavation in accordance with subsection
205.04.
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The Department will pay separately for carrier pipe inserted into a steel
casing pipe. The unit price for the carrier pipe includes the cost of casing
chocks, inserting the carrier pipe, and required grouting.

G. Videotaping Sewer and Culvert Pipe. The Engineer will measure,
and the Department will pay for videotaping sewer and culvert pipe in
accordance with subsection 402.04.

H. Rock Excavation. The Engineer will measure and the Department
will pay separately for rock excavation in accordance with subsection
205.04.
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Section 402. STORM SEWERS

402.01. Description. This work consists of constructing storm sewers of
the size and class required, including excavation, bedding, and backfill.

402.02. Materials. Provide materials in accordance with the following:

Concrete, Grade S3.........oo i 701
Mortar, TYPE R-2 ... 702
Granular Material Class 11, H, A ... 902
AGAregate BA ... ... 902
SEWET PIPE ..ot 909
Sealers for Sewer Joints..........cooooviiiii 909
Steel Pipe (for jacking in place)........cccceveevieiiiiee e 909
GeOSYNIhELICS ...ooii e 910

Select pipe with watertight joint systems from the Qualified Products List.

Storm sewers are divided into five classes, as specified in Table 402-1.
If the contract only specifies the size and class of sewer, provide an
alternate allowed in Table 402-1.

For types of sewer material required, but not included in Table 402-1, the
contract will specify the type and size of sewer material.

The Contractor may substitute a higher strength or greater thickness of
sewer for the minimum sewer strength or minimum thickness required.
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402.03

402.03. Construction.

A. Excavation, Trench Construction, and Sewer Bedding. Perform
trench construction using methods meeting the health and safety
requirements specified in subsection 104.10.

Begin the trench excavation at the downstream end of the sewer.
Excavate the trench as shown on the plans, or as determined by the
Engineer. Construct the trench width to at least the minimum width
shown on the Standard Plans, but wide enough to provide free working
space and to allow compaction of the backfill around the pipe. Shape
the bottom of the trench to support the pipe uniformly. Backfill and
compact with granular material Class Il to the required elevation.

If unstable soil conditions, or obstructions other than rock, require
excavation of the sewer trench below the elevation shown on the plans,
undercut, backfill, and compact the trench as directed by the Engineer.
Use coarse aggregate 6A, 17A, or 34R to backfill trench undercutting
due to unstable soil conditions.

Take possession and dispose of surplus material from sewer excavation
in accordance with subsection 205.03.P.

During sewer construction, maintain and protect existing live utilities.
Minimize service interruptions and coordinate with the local municipality
or utility company. Immediately repair or replace utilities, interrupted
during sewer construction, as directed by the Engineer.

B. Repair of Damaged Coated Surfaces. Repair, at no additional cost
to the Department, coated pipe surfaces damaged during pipe
transportation, handling, or installation. Complete repair of galvanized
pipe surfaces in accordance with subsection 716.03.E. Repair other
coated sewer pipe surfaces as directed by the Engineer.

C. Laying and Jointing Pipe. Lay storm sewers as shown on the
plans, with bells or grooves upgrade, and ends closely jointed. Provide a
full, firm bearing along the length of each pipe section. Wrap pipe joints,
with a diameter greater than 24 inches, using geotextile fabric. Use
geotextile at least 22 inches wide, centered on the joint.

Remove and replace pipe damaged by Contractor operations. Mandrel
test replaced CPE and CPV pipe. Remove and re-lay sewer sections
that the Engineer determines, show signs of settlement or poor
alignment at no additional cost to the Department.
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1. Corrugated Plastic Pipe (CPE and CPV). During field installation,
align pipe sections with homing marks on CPE and CPV pipe
sections and joint material.

After trench backfill and compaction is complete, the Engineer will
select at least 50 percent of the installed length of each size of CPE
and CPV for the Contractor to mandrel test for deformation.

Unless otherwise approved by the Engineer, perform the mandrel
test from 5 to 10 working days before pavement surfacing or
completion of final grade.

Provide the labor and equipment required to complete testing. Use a
nine-point mandrel with a diameter equal to 95 percent of the
nominal pipe diameter. Provide the Engineer with a proving-ring to
verify the mandrel size. Pull the mandrel through the pipe by hand,
with no mechanical advantage, and without damaging the pipe.

Remove and reinstall or replace pipe with nominal diameter reduced
by more than 5 percent at no additional cost to the Department.
Only reinstall undamaged pipe. Do not reinstall pipe without the
Engineer’s prior approval. The Contractor is responsible for delays
caused by reinstallation or replacement of pipe.

2. Concrete Pipe. Install reinforced concrete elliptical pipe with the
longer axis placed horizontally, unless otherwise required.

Install Type HE elliptical pipe with the longer axis within 5 degrees of
horizontal.

Install Type VE elliptical pipe with the longer axis within 5 degrees of
vertical.

Install circular concrete pipe with elliptical reinforcement so the lift
holes or manufacturer’'s marks are on top of the pipe. Place pipe so
the lift holes or manufacturer's marks, designating the top and
bottom of the pipe, are no more than 5 degrees from the vertical
plane through the longitudinal axis of the pipe. After installing the
pipe, seal the lift holes with concrete plugs and waterproof.

D. Sewer Taps. Make connections to county, municipality, or drain
commission-owned storm sewers in accordance with the regulations of
the owner and as required by the contract. If a conflict exists between
the owner's regulations and these specifications, the owner's regulations
will take precedence.

For existing storm sewers with plugs or bulkheads, remove plugs or
bulkheads without damaging the existing sewer and make watertight joint
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connections. Take possession and dispose of the removed material in
accordance with subsection 204.03.B.

If tapping an existing pipe, cut an opening in the receiving pipe at least
6 inches larger than the outside diameter of the inlet pipe. Insert the inlet
pipe and cut flush with the inner wall of the receiving pipe. Pack a layer
of mortar at least 3 inches thick around the inlet pipe and strike smooth
with the inner wall of the receiving pipe. Encase the inlet pipe on the
outside of the connection with concrete to provide bearing under the
pipe. Repair or replace existing pipe damaged by Contractor tapping
operations at no additional cost to the Department.

Do not direct tap sewer inlet pipes with outside diameters greater than
half the inside diameter of the trunk sewer. Construct a manhole
structure for these taps in accordance with section 403. Obtain the
Engineer’s approval before using other methods for tapping existing
sewers.

E. Sewer Bulkheads. Construct sewer bulkheads using Grade S3
concrete or brick or block masonry. Extend the bulkhead at least 1 foot
into the pipe from the inner wall of the drainage structure. Construct
masonry bulkheads in accordance with subsection 403.03.

F. Backfilling. Backfill in accordance with subsection 401.03.D.

G. Corrugated Steel Sewer. In a single line of pipe, do not use
dissimilar base metals or coatings on steel.

H. Sewer Jacked in Place. Jack sewers in place in accordance with
subsection 401.03.G.

I. Disposal of Surplus Material. Take possession and dispose of
surplus material in accordance with subsection 205.03.P.

J. Cleanout. Maintain storm sewers installed on the project. Ensure
installed sewers are free of silt, debris, and other deleterious material at
the time of final acceptance.

K. Video Inspection of Sewer Pipe. Use closed circuit television to
inspect required storm sewers. Dewater or divert flow in sewers for
inspection. Video inspection is not required for extensions of existing
catch basin leads less than 20 feet.

After backfilling and compacting the trench, and from 5 to 10 working
days before pavement surfacing or completion of final grade, conduct the
inspection of sewers under pavement, unless otherwise approved by the
Engineer.
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For sewers not under pavement, conduct the inspection as close to
project completion as possible, but allow time for corrective action
determined by the video inspection and directed by the Engineer.

1.

Traffic Control. Obtain the Engineer's approval of traffic control
measures at least 5 days before beginning work. Propose a traffic
control plan in accordance with the Michigan Manual of Uniform
Traffic Control Devices.

Unless otherwise approved by the Engineer, keep traffic lanes open.
For necessary lane or shoulder closures, use ftraffic control
measures in accordance with the traffic control plan.

Equipment. Use a camera designed and constructed for inspecting
sewers, equipped with the following features:

a. A pan and tilt head external to the main body of the camera to
allow inspection of the sewer joints and cracks or other defects,

b. Lighting to allow a clear picture of the perimeter of the pipe,

c. Underwater operation, capable of producing a picture quality
satisfactory to the Engineer.

If the Engineer determines the video quality is not satisfactory, re-
inspect the pipes to obtain acceptable results, at no additional cost to
the Department.

Use continuous running video capable of recording audio and video
information. Include the date, the month, day and year, and camera
location. Provide a continuous record of the sewer section, from
manhole to manhole or from end to end. Use high quality, color,
DVD format at a standard play speed. Obtain the Engineer’s
approval before using other recording media.

Sewer Flow Control. Provide flow control to bring the depth of flow
in the sewer pipe within the range specified in subsection
402.03.K.4.a for video inspection. Submit to the Engineer for
approval, the proposed method of sewer flow control before starting
work.

a. Depth of Flow. Lower the depth of flow in the sewer during the
videotaping operation to less than 2 inches. Reduce flow by
plugging or blocking the flow, or by pumping the flow and
bypassing the pipe section during inspection, as approved by the
Engineer.

b. Plugging or Blocking. Insert a sewer line plug into the line
upstream of the section undergoing inspection. Use a plug
designed to allow the release of portions of the flow. During
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video inspection, reduce the flow depth to 2 inches. Restore
normal flow after completing the work. Meter flow discharge to
prevent erosion.

c. Pumping and Bypassing. For pumping and bypassing, supply
the pumps, conduits, and other equipment to divert the flow
around the sewer section undergoing inspection. Provide a
bypass system with a capacity to handle existing flow plus
additional flow that may occur during a rain event. Provide the
labor and supervision required to set up and operate the
pumping and bypassing system.

d. Flow Control Precautions. If the flow in a sewer line is
plugged, blocked, or bypassed, protect the sewer lines from
damage that may result from sewer surcharging. Ensure sewer
flow control operations do not cause flooding or damage to
public or private property.

4. Procedure. Move the camera through the line at a rate no greater
than 0.5 feet per second, stopping as required to document the joint
and pipe conditions. Use winches, cable, powered rewinds, or other
devices that do not obstruct the camera view or interfere with proper
documentation of the pipe conditions.

Adjust the camera to travel above the level of the flow in the pipe. If
the camera encounters a dip in the pipe such that the water rises
above the springline of the pipe, or if the camera lens becomes
submerged, withdraw the camera and re-insert it from the other end
as far as possible. Do not back the camera into a pipe undergoing
inspection.

Measure the distance to the location of defects above ground using a
meter device. The Engineer will not allow marking defect locations
on the cable to measure the distance to defects. Provide a distance
meter with an accuracy within 1 foot and check using a walking
meter, roll-a-tape, or other device.

5. Documentation. After completing the video inspection, provide
two copies of the video to the Engineer. Include a written log of
damages or installation defects, including pipe deformation, cracking,
joint separation, corrosion, perforation or other features identified in
the video. Provide two copies of the log to the Engineer. Locate the
damage or defect by meter marking of the video in the inspection
log. Label the videos to describe the reaches of sewer or culverts
contained in the videos, including street location and manhole
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numbers. If manhole numbers are not provided, assign a numbering
system to allow identification in the inspection report and video.

402.04. Measurement and Payment.

Pay Item Pay Unit
Sewer, Cl _, _inch, TrDet ..o Foot
Sewer, Reinf Conc Ellip, CI _, (rise) by (span) inch,

I =5 SR Foot
Sewer, Cl _, (type), _inch, Jacked inPlace............ccccccccierninii, Foot
Sewer Tap, INCh......cccoi e Each
Sewer Bulkhead, _inCh...........ccccoo e, Each
Trench Undercut and Backfill .............ccccceeviiiieeiiieee e, Cubic Yard
Dewatering System, Trench ...........ccooociiiiiiiecc e, Foot
Video Taping Sewer and Culv Pipe.........cccccccoivviiiiiiieeeec e, Foot

A. Sewer and Sewer, Reinforced Concrete Elliptical. The Engineer
will measure Sewer and Sewer, Reinf Conc, Ellip, of the size, class,
and trench detail required, in place from center to center of manholes,
catch basins, or inlets. The unit price for Sewer and Sewer, Reinf
Conc, Ellip includes the cost of excavation, backfill, geotextile fabric and
mandrel testing.

B. Sewer, Jacked in Place. The Engineer will measure Sewer,
Jacked in Place, of the size and class required, by multiplying the
number of units jacked by the commercial laying length. The unit price
for Sewer, Jacked in Place includes excavating the pit; providing and
installing sheeting, bracing, and other safety devices; providing jacking
equipment; drainage and dewatering; and other items associated with
the operation.

C. Sewer Tap. The Engineer will measure Sewer Tap, based on the
inlet pipe size required, by each tap into an existing system. If tapping
an existing sewer line using a drainage structure, the Department will
pay for one sewer tap in addition to the drainage structure.

D. Sewer Bulkhead. The Engineer will only measure sewer bulkheads
for storm sewers with a diameter larger than 12 inches. The cost of
constructing sewer bulkheads for pipes with a diameter less than or
equal to 12 inches, or constructed as part of abandoning or removing
drainage structures as shown on the plans, is included in the unit prices
for related pay items.

The Department will pay separately for bulkheading pipes greater than
12 inches.
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E. Trench Undercut and Backfill. The Engineer will measure Trench
Undercut and Backfill by calculating the volume from the length, depth,
and width of undercut authorized by the Engineer and shown on the
plans. The Engineer will not make allowance for sloping the sides of the
trench. The unit price for Trench Undercut and Backfill includes the
cost of excavation and disposal of material; and providing, placing, and
compacting coarse aggregate 6A, 17A, or 34R backfill to the bottom of
trench elevation shown on the plans.

F. Rock Excavation. The Engineer will measure and the Department
will pay separately for rock excavation in accordance with subsection
205.04.

G. Dewatering System, Trench. If the contract does not include a pay
item for Dewatering System, Trench and the Contractor uses a
dewatering system, the Department will not pay separately for the
system, but will consider the cost to be included in the unit prices for
related pay items.

H. Tunneling. The Engineer may authorize tunneling, in place of open-
cut construction methods. The Department will delete, or proportionally
reduce pay item quantities required for corresponding open-cut
construction from the contract if the Engineer authorizes tunneling. The
Department will not make an adjustment in the pay items of Minor
Traffic Devices or Flag Control.

If the contract does not include a unit price for tunneling of the proposed
pipe size, the Department will pay for tunneling as Extra Work at an
agreed upon price. Payment for the work performed by tunneling
methods will not exceed the unit price bid for the open-cut method.

I. Video Taping Sewer and Culvert Pipe. The unit price for Video
Taping Sewer and Culv Pipe includes the cost of dewatering, flow
control, video inspection, and documentation.

The Department will pay separately for traffic maintenance and control in
accordance with subsection 812.04.
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Section 403. DRAINAGE STRUCTURES

403.01. Description. This work consists of adjusting, constructing, or
temporarily lowering drainage structures and cleaning existing drainage
structures and leads as directed by the Engineer.

Drainage structures include manholes, catch basins, leaching basins,
inlets, and drop inlets.

Drainage Structure. Includes Concrete footing, or precast sump
and used for access to new or exissting sewers with a diameter
no greater than 48 inches.

Precast Manhole Tee and Manhole Riser. Used for access to new
sewers with diameters of at least 42 inches.

Manhole Base, Type 1 or Type 2, and Manhole Riser. Used for
access to new or existing sewers with a diameter of at least
48 inches. Manhole Base Type 1 may be substituted for Precast
Manhole Tees.

403.02. Materials. Provide materials in accordance with the following:

Concrete, Grade S3.........ooi e 701
Mortar TYPE R-2 ... 702
Granular Material Class I, Hl.........ccoooeremmmieeeeeeee e 902
Steel Reinforcement ... 905
Miscellaneous Metal Products.............coooovviiiiiiiiiiiiiiceee e, 908
107 1] 11 0o L= SRS 908
Culvert, Sewer Pipe, and Box Sections.........cccccccoviiiiiiieieeciiens 909
GEOSYNINELICS ..ccoii e 910
MaSONIY UNIS......coiiiiiiiee et 913

Provide cast-in-place or precast concrete construction for sanitary sewer
manholes.

Provide structural steel plate, at least Yzinch thick, for temporary
lowering of drainage structures that span 72 inch, or less. Ensure plates
cover the entire drainage structure with a bearing surface of at least
12 inches. Submit to the Engineer, structural calculations prepared by a
Professional Engineer, licensed in Michigan, for plates that span greater
than 72 inches.

Provide leveling course hot mix asphalt (HMA) for patching during the
temporary lowering operations, or other HMA mixture as approved by the
Engineer.
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403.03. Construction.

A. Constructing, Adjusting, and Temporary Lowering of Drainage
Structures, Precast Manhole Tees, Manhole Bases, and Manhole
Risers.

1.

Excavation. Excavate for constructing, adjusting, and temporarily
lowering drainage structures, precast manhole tees, manhole bases
and manhole risers in accordance with subsection 206.03.A.

Concrete Construction. Construct concrete portions of drainage
structures in accordance with subsection 706.03. Do not cast
drainage structures if the concrete temperature is above 90 °F.

Placing Brick and Block Masonry. Do not place masonry with
mortar when the ambient air temperature is 36 °F or less unless
approved by the Engineer. Remove and replace work damaged by
frost. Apply a Yz-inch thick plaster coat of mortar to the outer surface
of structures, and to the inner surface below the outlet flow line on
catch basins with traps or sumps. Place the first set of bricks or
blocks on a full bed of mortar. Lay brick or block in courses with
uniform mortar joints %z inch thick, £V inch. Stagger joints by half the
length of the brick or block on adjoining courses. Place courses level
unless otherwise required. Strike and point joints so the exposed
surface is smooth. Rake joints and wet brick or block before placing
the plaster coat. Allow the brick or block surface to dry to provide for
proper bonding of the plaster coat.

Wet the brick. Allow the brick surface to dry to allow the brick and
mortar to bond. Do not use broken or chipped brick on the faces of
the structure. Provide a course made of headers, at least every
seventh course. Make closures with brick lengths no less than the
width of a whole brick.

Precast Reinforced Concrete Units. Use poured-in-place
concrete, in accordance with subsection 403.03.A.2, or precast
concrete footings. Construct precast reinforced concrete units in
accordance with the contract. Seal the joints with mortar in
accordance with subsection 403.03.A.3 or use butyl rubber sealant
that conforms to ASTM C 990. Support precast concrete footings on
a 6-inch subbase of compacted granular material Class Il.

Steel Reinforcement. Install steel reinforcement in accordance with
subsection 706.03.

Inlet and Outlet Pipes. Place and compact backfill around the
manhole base or sump to provide bedding for inlet and outlet pipes.
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Extend inlet and outlet pipes through the outside wall surface of the
manhole a sufficient length to allow for pipe connections. Carefully
construct masonry around pipes and seal with mortar to prevent
leakage.

7. Backfilling. Backfill in accordance with subsection 401.03.F.

The Contractor may stage backfilling to follow the construction
progress of the structure.

8. Temporary Lowering of Drainage Structures. Lower drainage
structures before milling the pavement.

Record the location of the structure so each cover can be reinstalled
at its original location. Remove the existing frames and covers and
match mark them for later identification and placement. Salvage and
safely store frames and covers. Repair the existing structure to allow
uniform contact of the steel plate to the top of the structure. Place
and compact the HMA for patching in accordance with subsection
501.

9. Protection During Construction. Install appropriate inlet protection
device in accordance with section 208, when working around
drainage structure.

B. Drainage Structure Covers. Provide and install new covers,
including frames and grates, on new or existing structures as required.
Place castings on a full mortar bed.

C. Adjusting Drainage Structure Covers. Adjusting drainage
structure covers applies when the new elevation of the cover requires a
vertical change of no greater than 6 inches. Immediately before placing
the HMA top course or overlay, make final adjustments to drainage
structure covers within the HMA pavement section, if only applying
one course. Adjust the cover to the required elevation by supporting it
on one of the following:

1. A metal ring adjustor,

2. A concrete collar,

3. Masonry in a full mortar bed, or

4. An alternate adjustor selected from the Qualified Products List.

Hold adjusted covers in place. Remove and replace the adjacent
pavement, curb, or curb and gutter to match the existing grades or the
required new elevations.

D. Additional Depth of Adjusting Drainage Structures. Additional
depth of adjusting drainage structure covers applies when a drainage
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structure cover is adjusted more than 6 inches from the existing cover
elevation due to a change in elevation of the roadway or when alterations
to the drainage structure exceed 6 inches regardless of the change in
cover elevation. Remove damaged or unsound portions of the structure,
as directed by the Engineer, and adjust as required.

E. Drainage Structure Taps. Make connections to existing drainage
structures, owned by counties, municipalities, or drain commissions, in
accordance with the owner’s regulations and the contract. If a conflict
exists between the owner's regulations and these specifications, the
owner's requirements take precedence.

If tapping an existing drainage structure, cut an opening into the
receiving structure at least equal to the outside diameter of the inlet pipe
plus 6inches and insert the pipe. Pack a layer of mortar at least
3 inches thick around the inlet pipe and strike smooth with the inner wall
of the receiving structure. Repair or replace existing drainage structure
damaged by Contractor operations during tapping at no additional cost to
the Department.

Tap directly to a sewer or culvert in accordance with subsection
402.03.D.

F. Cleanout. Maintain catch basins, manholes, leaching basins, and
inlets installed on the project. Ensure installed catch basins, manholes,
leaching basins, and inlets are free of silt, debris, and other deleterious
material at the time of final acceptance.

G. Cleaning Existing Drainage Structures and Leads. Before
starting work, the Engineer will determine the condition and will identify
the areas on the project that require cleaning of existing drainage
structures and leads.

First, clean the downstream drainage structure nearest the trunk sewer
and place a temporary bulkhead so the trunk sewer remains clear.
Clean upstream drainage structures and leads only after cleaning and
bulkheading the downstream drainage structure.

Clean the drainage structures, leads, or both, of sand, silt, and debris
and prevent further contamination of the leads.

Dispose of the waste generated from the drainage structure or drainage
structure lead cleanout operation using either Disposal Alternate A, or
Disposal Alternate B, in accordance with subsection 403.03.G.1 and
subsection 403.03.G.2.

If the Contractor suspects the waste generated is contaminated but non-
hazardous or is hazardous, the Contractor must notify the Engineer.
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Immediately notify the Engineer if testing shows the material is a
hazardous waste as defined in 1994 PA 451, Part 111, Hazardous
Waste Management.

1. Disposal Alternate A.

a. Solid Waste Phase. Solid waste disposal rules require that the
waste have no releasable liquids. Dispose of the solid waste at
a Typell landfill. The landfill may require testing before
accepting the waste. Provide disposal documentation from the
Type Il landfill to the Engineer.

b. Liquid Waste Phase. Dispose of the liquid waste using one of
the following options:

Option 1 - Evaporate the liquid waste by use of drying beds,
decanting stations, or similar systems that contain the solids
during evaporation;

Option 2 - Place liquid waste in a sanitary sewer system with the
sanitary sewer owner’s approval. Provide a copy of the owner’s
approval to the Engineer; or

Option 3 — Pump the majority of clear liquid from the drainage
structure and leads without disturbing the solids. Discharge this
clear liquid to:

i. A sanitary sewer system with the sanitary sewer owner’s
approval; or

ii. The curb and gutter such that it re-enters and is completely
contained within the storm sewer system and does not enter
the waters of the state; or

iii. An area of undisturbed, well- vegetated ground at a rate that
does not result in excessive ponding, runoff, or soil erosion.

Dispose of the remaining solid and liquid phase as waste using
Disposal Alternate A, either Option 1 or Option 2, or Disposal
Alternate B.

2. Disposal Alternate B. Use a Licensed Liquid Industrial Waste
Hauler to transport the waste generated and dispose of it in
accordance with Part 121, Liquid Industrial Waste, of the Natural
Resources and Environmental Protection Act, Act451 of 1994 as
amended. Provide the Engineer a copy of the transport manifest.

403.04. Measurement and Payment.

Pay Item Pay Unit
Dr Structure, _ in dig......coooe i Each
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Dr Structure, Add Depth of _india, 8 ftto 15ft....cccceeeeviiinnnnnnen. Foot
Dr Structure, Add Depth of _in dia, more than 15 ft.................... Foot
Drop Inlet, TYPE _ e Each
Mh, Precast Tee, Cl _, N Each
Mh Base, _ iNCh, TYPE _..coiiiiiiiii e Each
MR RISET .. e Foot
Dr Structure Cover, TYPE i Each
Dr Structure Cover, Adj, Case _ .......oooiiiiiiiiee e Each
Dr Structure, Adj, Add Depth........cccceviiiiiiieee e Foot
Dr Structure, Tap, iMoo Each
Dr Structure, Temp LOWEING .....ccocviieeiiiiieeeiiiee e Each
Dr Structure, Cleaning .........cccvveeiieeeie e Each
Dr Structure Lead, Cleaning, _ iN.......ccccoceveeeeiiiiciieieeee e Foot

A. Drainage Structures Excluding Drop Inlets. The Engineer will
measure the depth of drainage structures, with the exception of drop
inlets, from the top of the masonry to the top of the concrete footing.

The unit price for Dr Structure, of the diameter required includes the
cost of concrete footing and no greater than 8 feet of the drainage
structure depth. The unit price for Dr Structure includes the cost of
temporary or final grade adjustments of the structure.

The unit price for Dr Structure, Add Depth, 8 ft to 15 ft, of the diameter
required includes the cost of drainage structure portions, greater than
8 feet deep, but no greater than15 feet deep.

The unit price for Dr Structure, Add Depth more than 15 ft, of the
diameter required includes the cost of drainage structure portions greater
than 15 feet deep.

The unit price for new structures includes the cost of cleaning new
drainage structures.

B. Drop Inlets. The Engineer will measure drop inlets as units, of the
type required, regardless of depth.

The Department will pay separately for pipe leading from the drop inlet to
a sewer or catch basin. The cost of pipe from drop inlets, Type 1 is
included in the unit price for related sewer pay items, in accordance with
subsection 402.04. The cost of pipe from drop inlets, Type 2, is included
in the unit price for the related encased sewer pay item.

The Department will pay for a sewer tap or drainage structure tap, in
accordance with subsection 402.04, only if tapping the sewer or encased
sewer into an existing drainage system is required.
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C. Manhole Base and Riser. The Engineer will measure Mh Riser
vertically from above the collar of the Mh, Precast Tee, or above the Mh
Base to the top of the riser.

The unit price for Mh Base, Type 1 includes the cost of cutting access
holes in the sewer.

If the Contractor uses Mh Base, Type 1 in place of Mh, Precast Tee and
the contract does not include the pay item Mh Base, Type 1, the unit
price for Mh, Precast Tee includes the cost of installing a Type 1
manhole base.

D. Drainage Structure Covers. When new covers are placed on
existing structures, the Engineer will measure and the Department will
pay for Dr Structure Cover, Adj, Case_ in addition to the new cover.

The unit price for Dr Structure Cover, Adj, Case 1 includes the cost of
the following:

1. Sawcutting existing pavement, curb, and curb and gutter,
2. Adjusting the cover up or down, no greater than 6 in, and
3. Removing and replacing pavement adjacent to the adjusted cover.

The Department will pay separately for removing and replacing curb and
gutter adjacent to the adjusted structure.

The Department will only pay for Dr Structure Cover, Adj, Case 2 for
structure adjustments located outside existing pavement, curb, and curb
and gutter.

The unit price for Dr Structure Cover, Adj, of the case required includes
the cost of repairs for uniform contact of temporary steel plate to the top
of structures.

The Engineer will measure Dr Structure, Adj, Add Depth, of the
required diameter and depth, beginning 6 inches from the level of the
existing structure, in the direction of adjustment, to the limit of the
additional adjustment depth. If the contract includes a pay item for Dr
Structure, Adj, Add Depth, the contract will also include a pay item for
Dr Structure Cover, Adj, of the case required. The unit price for Dr
Structure, Adj, Add Depth includes the cost of drainage structure taps,
within the limits of the adjustment.

The Department will pay for drainage structure taps outside the limits of
the adjustment as Dr Structure, Tap. The Department will pay for taps
to existing sewers as Sewer Tap, of the size required, in accordance
with subsection 402.04.
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E. Drainage Structure, Temporary Lowering. The unit price for Dr
Structure, Temp Lowering includes the cost of the following:

Match marking,

Removing, salvaging, and transporting castings to and from site,
Storing the existing structure castings,

Plating the structure,

HMA patching, and

Removing the plate and HMA patching materials for final adjustment.

L e e

The Department will pay separately for the final adjustments to drainage
structures. The unit price for Dr Structure Cover, Adjust, Case 1
includes the cost of removing pavement to lower the structure.

The cost of repairs is included in unit price for the related drainage
structure adjustment pay item.

F. Cleaning Existing Drainage Structures and Leads. The unit price
for Dr Structure, Cleaning includes the cost of testing for disposal,
hauling and disposing of generated waste.

The unit price for Dr Structure Lead, Cleaning, of the size required
includes the cost of testing for disposal, hauling and disposing of
generated waste.

The Department will pay separately for placing and removing temporary
bulkheads.

The cost for cleaning out existing sewers, plugged by Contractor
operations, is included in other relevant pay items.

The Department will pay for disposal of contaminated material, whether
non-hazardous or hazardous, in accordance with subsection 109.07.
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Section 404. UNDERDRAINS

404.01. Description. This work consists of constructing and installing
underdrains, foundation underdrains, Prefabricated Drainage Systems
(PDS), and underdrain outlets.

404.02. Materials. Provide materials in accordance with the following:

Mortar, TYPE R-2 ... 702
Granular Material Class HHAA ... 902
Open-Graded Aggregate 34R ........occoviiiiiiiiiine e 902
ENd SECHONS ... 909
Pipe for Underdrains............cooocuiiiiiiee e 909
ROAENt SCrEENS......coe i 909
Underdrain QULIEtS ......cccooeeeeeiiiiiei 909
Drainage Marker POStS.........ccccviiiiiiiii e 909
Geosynthetics, PDS ... 910
SO 917
TOPSOI et 917

A. Pipe. Provide geotextile-wrapped perforated pipe and tubing for
underdrains, except if using with open-graded backfill material. For
underdrain outlets, provide non-perforated pipe and tubing, not wrapped
with geotextile. If using steel furnace slag for open-graded drainage
course, provide the following slot or hole size and water inlet area for

pipe.

Table 404-1
Pipe Opening Sizes for Steel Furnace Slag Open-Graded Drainage Course
Opening Type Size
Slot width /16in — Y in
Hole diameter Y in =36 in
Water inlet area (min) 2 in?/ft of tubing

B. Aggregate for Trench Backfill. Provide open-graded aggregate
34R to backfill the trench for an open-graded underdrain or PDS.
Provide Class Il AA granular material as backfill for other underdrains
and underdrain outlets.

C. Outlet Endings. Provide a concrete ring, a steel end section, or a
concrete end section for the outlet ending. Provide and install rodent
screens on outlet endings.

404.03. Construction. The plans will show the locations for underdrain
and underdrain outlets, or will establish a miscellaneous quantity of pipe
for use on the project. The plans will show, or the Engineer will
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determine, the line and grade of the underdrain. Place the outlets at the
intervals shown on the plans and ensure the outlets drain.

A. Trench Excavation. Excavate underdrain trenches using a wheel or
chain trencher, or other trenching method approved by the Engineer.
Grade trench bottoms to the shape of the underdrain pipe.

Excavate PDS trenches 3 inches to 6 inches wide. Excavate a wider
trench if wall collapse prevents backfill placement and compaction.

Line trenches for open-graded underdrains with geotextile blanket as
required.

B. Laying Underdrains. Place the underdrains to the line and grade
shown on the plans or established by the Engineer. Ensure a firm
bearing along the length of the pipe. Place compatible end caps on the
upgrade ends of the underdrain pipes. Remove and re-lay damaged or
displaced pipe.

If the contract documents require PDS as part of pavement rehabilitation,
install PDS underdrain adjacent to the edge of the pavement. Install the
PDS underdrain to the depth shown on the plans or directed by the
Engineer.

Do not place equipment or materials on the installed PDS until after
placement of the open-graded drainage course.

C. Connections. Select fittings and connection methods, in
accordance with the underdrain system manufacturer’s
recommendations, to prevent pipe separation. Obtain the Engineer’s
approval of connection methods before beginning underdrain installation.
Mechanically fasten connections between the underdrain and outlet
pipes using aluminum blind rivets, stainless steel self-tapping screws, or
interlocking parts.

Do not penetrate the inside diameter of the pipe with the self-tapping
screws by more than s inch. Wrap fittings with geotextile blanket and
seal the geotextile to the outlet pipe with waterproof tape.

D. Backfill and Compaction. Place backfill in trenches only after the
Engineer approves the underdrain line and grade.

1. Foundation, Bank and Subgrade Underdrains, and Underdrain
Outlets. Backfill the following using Class [IAA Granular Material:

o

Foundation underdrains,

b. Bank underdrains,

c. Subgrade underdrains, and
d. Underdrain outlets.
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Place the granular material around the pipe to cover the drain with at
least 12 inches of material. Place the remaining backfill in layers no
greater than 12 inches. Compact the trench backfill material within
the influence of the roadbed to 95 percent of the maximum unit
weight. Compact trenches outside the roadbed as directed by the
Engineer.

If the contract documents call for open-graded subgrade underdrain
and open-graded bank underdrain, place the open-graded
aggregate 34R as shown on the plans and as required for open-
graded underdrains.

2. Open-Graded Underdrains. Backfill pipe and PDS open-graded
underdrains with open-graded aggregate 34R. Immediately after
placing the backfill, compact the backfill and the surrounding grade
material with a vibrating plate compactor. Begin compaction along
the shoulder side of the underdrain and progress toward the
pavement. Do not operate the compactor directly above the
underdrain.

Maintain the exposed underdrain and backfil to prevent
contamination.

If the Engineer determines the backfill is not clean, remove and
replace the backfill at no additional cost to the Department. If the
Engineer determines the underdrain is obstructed, clear the
obstruction at no additional cost to the Department.

E. Underdrain Outlet. Lay underdrain outlets on at least a 4 percent
grade and install the underdrain outlet at least 4 inches above the
receiving ditch or sewer flow line. If the Engineer determines that it is not
practical to meet both the percent grade and the outlet elevation
requirements, the Engineer may waive the percent grade requirement.
Do not backfill the outlet trench until approved by the Engineer. Install
underdrain outlets within 48 hours of installing adjoining longitudinal
underdrains. Mark and maintain the outlets.

F. Outlet Endings. Place the outlet endings as shown on the plans or
as directed by the Engineer. Excavate areas requiring sod to at least
4 inches deep and place topsoil and sod in accordance with subsection
816.03. Install drainage marker posts in accordance with subsection
401.03.H.

If installing underdrains in conjunction with constructing or resurfacing
concrete or HMA shoulders, mark the locations of outlet endings on the
adjacent shoulder. Mark locations with a Y2-inch deep, 4 inch by 6 inch
depression. Place the long edge of the depression perpendicular to the
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edge of the shoulder. The Engineer may approve the following
alternative methods of marking locations.

1. Stencil markers in concrete shoulders after texturing.
2. Form markers in HMA shoulders during finish rolling. Obtain the
Engineer’s approval of forming method prior to beginning work.

G. Cleanout. Ensure installed underdrains and outlets are free of silt,
debris, and other deleterious material at the time of final acceptance.

H. Video Inspection of Underdrains. The Department will perform
video inspection of underdrains, underdrain outlets, and outlet endings
after installation is complete.

The Department will perform video inspections of open-graded
underdrains after the mainline pavement placement is complete, but
before shoulder paving.

Submit a log detailing the locations of the drain outlets installed on the
project to the Engineer. Ensure the drain outlet log includes locations for
the bank drain outlets, subgrade and subbase underdrain outlets, and
open-graded underdrain outlets.

1. Deficiencies. The Engineer will direct a more extensive video
inspection with expanded video coverage if the video spot-checks
reveal deficiencies. The Engineer will require corrective action,
including excavation and repair or removal and replacement of the
underdrain or underdrain outlets, if video inspection reveals any of
the following deficiencies:

a. Crushed pipe,

b. Separated joints,

c. Plugged underdrain or underdrain outlet pipe,

d. Standing water greater than half the pipe diameter for greater
than 25 feet, or

e. Other defects in materials or workmanship as determined by the
Engineer.

2. Corrective Action. Ensure the Engineer approves the repair or
removal and replacement method before beginning corrective action.
Complete corrective action within 10 working days of video
inspection completion, or other date as approved by the Engineer.

Complete the following corrective action at no additional cost to the
Department:

a. Excavate,
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b. Repair or remove and replace defective underdrain, underdrain
outlets and outlet endings,

c. Backfill excavated areas,

d. Replace and compact overlying fill, aggregate base separator
course, and open-graded drainage course materials, and

e. Replace geotextile separator as required.

If the finished shoulder material is in place when the Department
discovers a deficiency, remove the shoulder material and replace in
accordance with the contract documents, and at no additional cost to
the Department.

404.04. Measurement and Payment.

Pay Item Pay Unit
Underdrain, Subgrade, _inCh ...........occoiiiiii e, Foot
Underdrain, Bank, _inCh.........cccccoi i, Foot
Underdrain, Subgrade, Open-graded, _inCh ..........cccccooienennnne Foot
Underdrain, Bank, Open-graded, _inCh.........cccococoiiienieeiiiene, Foot
Underdrain, FAn,  iNCR.......euiccccecccceccececececece e, Foot
Underdrain, Subbase, _inCh........cccccoiiiiiiiiiiiiiieee, Foot
Underdrain, Pipe, Open-graded, _inCh.........cccooiiiiiiiiiiiiie, Foot
Underdrain, PDS, Open-graded, _ inCh .........cccccvvviiiiiieee Foot
Underdrain, Edge of Pavt, _inch .......c.cccooviiiiiiiiie e Foot
Underdrain Outlet, _inCh...........cccccooiiii Foot
Underdrain, Outlet Ending, _inch ..........ccccccoeiiiiiiiii s Each

The Engineer will measure underdrains in place.

The Engineer will measure Underdrain Outlet, of the size required, in
place from the underdrain to the center of a drainage structure or from
the underdrain to the end of the outlet pipe. In addition to work specified
for individual pay items, the unit prices for the relevant underdrain and
underdrain outlet pay items include the cost of the following:

*  Excavating the trench,

» Providing and placing the pipe and fittings,

»  Providing, placing, and compacting the backfill material, and
» Disposing of surplus material excavated from the trench.

The Department will not allow claims for additional compensation for time
required to perform video inspection or to repair, or remove and replace
deficient underdrain, underdrain outlets, and overlying materials. If the
Department has performed video inspection inconsistent with the
approved progress schedule, the Department may grant a time
extension.
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A. Subgrade, Bank, Foundation, and Subbase Underdrains. The
unit prices for Underdrain, Subgrade, Underdrain, Bank, Underdrain,
Fdn, and Underdrain, Subbase, of the sizes required include the cost of
providing the pipe and fittings with a geotextile wrap.

B. Underdrain, Pipe, Open-Graded. The unit price for Underdrain,
Pipe, Open-Graded, of the size required, includes the cost of providing
and lining the trench with geotextile.

C. Underdrain, PDS, Open-Graded. The unit price for Underdrain,
PDS, Open-Graded includes the cost of additional excavation and
backfill to compensate for wall collapse or inability to obtain compaction.

D. Underdrain Outlet. The unit price for Underdrain, Outlet, of the
size required, includes the cost of the following:

1. Locating installed outlets,

2. Maintaining the end of the outlet pipe or end section clear of
obstructions, and

3. Providing and installing temporary tie-downs.

E. Underdrain, Outlet Ending. The unit price for Underdrain, Outlet
Ending, of the size required, includes the cost of the following:

1. Excavating the area at the end of the outlet,

2. Providing and placing the concrete ring, steel end section, or
concrete end section,

3. Providing and installing the rodent screen, and

4. Disposing of surplus excavated material.

The Engineer will measure, and the Department will pay for pipe or
tubing used in or through the outlet ending as Underdrain Outlet. The
unit price for Underdrain, Outlet Ending includes the cost of marking
the outlet ending locations on the adjacent shoulder.

The Engineer will measure, and the Department will pay for drainage
marker posts in accordance with subsection 401.04.
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Section 405. PUMP STATION CONSTRUCTION
405.01. Description. This work consists of constructing pump stations
in accordance with the contract.
405.02. Materials. Provide material as required by the contract.

405.03. Construction. Construct pump houses as required by the
contract.

405.04. Measurement and Payment. The Engineer will measure and
the Department will pay for pump houses in accordance with the
contract.
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Section 406. PRECAST THREE-SIDED, ARCH, AND BOX
CULVERTS

406.01. Description. This work consists of the following:

A. Designing, load rating, manufacturing, and constructing precast
three-sided, arch, and concrete box culverts and appurtenances,

B. Providing dewatering,

C. Maintaining the water flow during construction stages, and

D. Providing and installing gaskets and geotextile fabric to seal culvert
joints.

406.02. Materials. Provide materials in accordance with the following:

CONCIBLE ... 701
Mortar, TYPE R-2 ... 702
Cement Type |, TYPE Hl..coevieiiieeee e 901
Granular Material Class 11, I, A ... 902
Coarse Aggregate BA, 6AA, T7A ..., 902
Fine Aggregate 2NS ... ... 902
Open-Graded Aggregate 34R ........occoviiiiiiii i 902
Concrete AAMIXTUMES .......ueeeeeeeeeeeeee e 903
FIY ASI e 903
Asphaltic Materials .............uuuueui e 904
Steel Reinforcement ... 905
Sealers for Culvert Joints ... 909
External Rubber Gaskets ... 909
GeOSYNIhELICS ...cooii i 910

Provide natural coarse aggregate for Type 6A, Type 6AA, and Type 17A,
in accordance with subsection 902.02. Provide aggregate with a
gradation meeting Michigan Series 6AA or 17A, the physical
requirements of 6AA, and not exceeding the following nominal maximum
size requirements:

A. One-fifth the narrowest dimension between forms,

B. One-third the depth of slabs, and

C. Three-quarters the minimum clear spacing between individual
reinforcing bars or wires.

Ensure the Freeze-Thaw Dilation, percent per 100 cycles does not
exceed 0.030 percent.

Provide steel with a minimum yield strength of 65,000 psi for welded wire
fabric and 60,000 psi for deformed billet-steel bars.

4-35



406.03

Provide %-inch or 1-inch diameter inserts or a Department-approved
equal.

Provide epoxy coated steel in headwalls exposed to traffic.
406.03. Construction.

A. Design. Ensure a Professional Engineer, licensed in Michigan,
seals the design for precast three-sided, arch, and box culverts.

1.

Precast Three-Sided and Arch Culverts. Provide culverts with the
rise, span, skew angle, and minimum waterway area shown on the
plans. Obtain the Engineer’s approval for larger spans or rises.

Select a Department-approved culvert design and manufacture at a
Department-approved commercial precast concrete plant.

Certify the precast three-sided or arch culvert design in accordance
with current AASHTO LRFD Bridge Design Specifications and
ASTM C 1504. Base the design on the AASHTO loads shown on
the plans. Investigate all load factor combinations to produce the
positive and negative extremes (minimum load factors applied to
loads that reduce the force effect being investigated). Include with
the certification, in tabular format, the maximum factored inward and
outward horizontal forces, and vertical forces, at the base of the
culvert wall. Ensure the maximum factored horizontal and vertical
forces are less than the horizontal and vertical capacities of the
footings, as shown on the plans. Ensure the footing dimensions,
including width, depth, and keyway size, and footing concrete
compression strength, as shown on the plans, are compatible with
the culvert design. Determine maximum inward and outward
horizontal forces by appropriate usage of minimum and maximum
load factors. Submit all design calculations for the culvert sections,
headwalls, and wingwalls. Design headwall connections and
wingwalls for sliding and overturning.

Precast Concrete Box Culverts. Design precast box culverts in
accordance with current AASHTO LRFD Bridge Design
Specifications and ASTM C 1577. Design the culvert to carry live
loads as specified in Table 1 of ASTM C 1577. As an alternative to
using the design tables in ASTM C 1577, the Contractor may use the
current version of the FHWA approved LRFD BOXCAR program to
design culverts provided the design includes HL-93 live load without
lane load and dynamic load allowance as defined in the AASHTO
LRFD Specifications.
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The Department will not allow precast concrete box culverts
manufactured using dry cast methods.

Ensure the joint design accommodates the joint sealing material
required, and conforms to Section 8 of ASTM C 1577.

B. Shop Drawings. Submit shop drawings for culverts greater than
10 feet in span length to the Engineer, for review and approval in
accordance with subsection 104.02. Do not begin fabrication until
receipt of written approval of the shop drawings from the Engineer.

Include the following in the shop drawings:

Load ratings using as-designed conditions,

Design assumptions,

Design loads,

Design calculations,

Culvert dimensions,

Details of the concrete mix design,

Methods of manufacture,

Method of joining adjacent culvert elements, if required,
Recommended installation procedures, and

0. The manufacturer's minimum depth of fill required for construction
traffic over the culvert.

SOOoNoORWN =

Provide shop drawings that show insert details and connection details for
attaching head walls, wing walls, aprons and curtain walls, as shown on
the plans.

The Contractor may submit shop drawings for cast-in-place head walls,
wing walls, aprons, and curtain walls as an alternative to precast
sections shown on the plans.

Call attention to deviations from the contract on the shop drawings. If
deviations are not clearly identified, the Department will not consider the
deviations as part of the shop drawing approval.

C. Load Rating.

1. Load Rating Procedure. Meet legal loads and class A overloads.
Before manufacture, perform load ratings on precast three-sided,
arch or box culverts greater than 10feet in span length, in
accordance with the AASHTO Manual of Bridge Evaluation,
Section 6, Part A, the Michigan Bridge Analysis Guide current at the
time load rating is performed, and the Michigan Structure Inventory
and Appraisal Guide. Use as-designed conditions and assume an
in-place future wearing surface to calculate the following ratings:
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a. The Inventory Rating, National Bridge Inventory (NBI) ltem 66,
b. The Operating Rating, NBI ltem 64,

c. The Michigan Operating Rating, MDOT Item 64M, and

d. The Michigan Overload Class, MDOT Item 193.

After construction, review the load rating for as-constructed
conditions, using as-constructed conditions, and as-constructed
conditions with placement of future wearing surfaces.

Load Rating Documentation. Before manufacture, deliver the
following information to MDOT in paper or electronic format:

a. Assumption sheet — A list of assumptions made in the analysis
regarding material properties, vehicle configurations, live load
factors, live load distribution, and other factors,

b. Program or calculation input and output, and

c. A complete Bridge Analysis Summary Form.

Resubmit Load Rating Documentation including any changes from
as-designed conditions to as-constructed conditions impacting load
ratings. Ensure a professional Engineer, licensed in the state of
Michigan, seals the load ratings.

Manufacture.

Placement of Reinforcement. Provide concrete cover for welded
wire fabric reinforcement at least three times the wire diameter and
at least 1 inch thick. For the reinforcement in the top of the top slab
of structures covered by less than 2 feet of fill, provide a minimum
concrete cover of at least 2 inches. Assemble reinforcement using a
maximum of three layers of welded wire fabric.

The Contractor may use a single layer of deformed steel bars
instead of welded wire fabric.

If using deformed steel bars, provide a minimum concrete cover of
2 inches. Ensure the ends of the longitudinal reinforcement are no
greater than 2 inches from the ends of the culvert section. The
Department will not consider exposure of the ends of longitudinal
reinforcement, or spacers used to position the reinforcement, as
cause for rejection.

Reinforcement Development Length, Splices and Spacing.
Develop the exterior corner reinforcement and splice circumferential
reinforcement in accordance with the current AASHTO LRFD Bridge
Design Specifications.

4-38



406.03

For circumferential reinforcement composed of bars, meet the crack
control criteria in the current AASHTO LRFD Bridge Design
Specifications. Perform and submit calculations to the Department
verifying that proposed bar spacing meets crack control criteria.

3. Placement of Protective Sealant Coating. Place the protective
sealant coating on the exterior top surface of precast units as
required by the contract.

4. Joints.

a. Precast Three-Sided and Arch Culverts. Provide a 1inch
by 1inch or %inch by % inch beveled edge on the external
surface of the joint formed between the culvert units.

b. Precast Box Culverts. Provide tongue and groove ends.

5. Concrete. Unless otherwise shown on the plans, the precast culvert
manufacturer is responsible for the concrete mix design with 28-day
compressive strength of at least 5,000 psi and containing 6.5 percent
+ 1.5 percent entrained air. If using Type F or Type G admixtures,
the Department will allow a maximum air entrainment of 8.5 percent.

Proportion and mix cement, aggregate, admixtures, and water to
produce a homogeneous concrete that meets strength requirements.

6. Forms. Use rigid forms to maintain the culvert dimensions within the
tolerances specified in subsection 406.03.E. Use a smooth material
for forming surfaces.

7. Curing. Cure culvert sections to ensure the required compressive
strength. Use one of, or a combination of, the following curing
methods.

a. Low pressure steam-cure the culvert sections in accordance with
subsection 708.03.A.11.

b. Water cure the culvert sections using methods that maintain
continuous moisture on the sections for at least seven days.

c. Accelerate overnight curing using an external heat source, while
minimizing moisture loss from exposed surfaces. Apply the
initial heating 2 hours after final concrete placement.

d. Apply a sealing membrane that conforms to ASTM C 309.

8. Handling. Handle the culverts using a method approved by the
manufacturer and Engineer. Do not drill holes for handling the
precast unit.

Fill holes using one of the following methods before placing backfill:
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a. Fill holes with Type R-2 mortar.

b. Fill tapered holes with concrete plugs, and secure with Type R-2
mortar, or other approved adhesives.

c. Fill holes with neoprene plugs, wedged tightly in the holes to
eliminate annular space. Affix a 9 inch by 9 inch rubber gasket
and 24 inch by 24 inch piece of geotextile fabric to the culvert
segment, centered over the plug and installed as specified by the
manufacturer.

Product Marking. Use a method approved by the Engineer, to mark
the interior of each precast unit with the following information:

a. Span and Rise,

b. Date of manufacture,

c. Name or trademark of the manufacturer, and
d. Design earth cover.

Tolerances. Ensure precast elements meet the tolerances specified

by the designer and the tolerances specified in this subsection 406.03.E.

1.

Internal Dimensions. Manufacture precast elements so the internal
dimensions do not vary from the design dimensions by more than
2 inches. For culverts with haunches, ensure haunch dimensions do
not vary more than % inch from the dimensions shown on the shop
drawings.

Slab and Wall Thickness. Manufacture precast elements so the
slab and wall thicknesses do not vary from the dimensions shown on
the shop drawings by more than 5 percent or 'z inch, whichever is
greater. The Engineer will not consider slabs and walls thicker than
the required dimension as cause for rejection, unless, in the opinion
of the Engineer, the thickness variation prevents joint sealing.

Length of Opposite Surfaces. Manufacture precast elements so
the laying lengths of two opposite culvert section surfaces do not
vary by more than 1 inch.

Length of Section. Manufacture precast elements so the underrun
from the required length measures no greater than %z inch.

Position of Reinforcement. Manufacture precast elements so the
position of reinforcement does not vary more than 'zinch. If the
depth of cover over the top surface is less than 24 inches, ensure at
least a 2 inch concrete cover over the top slab reinforcement.
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F. Testing and Inspection.

1. Testing. Test the concrete for compressive strength in accordance
with Section 10 of ASTM C 1504 for precast three-sided and arch
culverts, and Section 10 of ASTM C 1577 for precast box culverts.

2. Workmanship, Finish and Appearance. Provide a smooth finish
on the culvert surfaces, free of fractures. Fabricate culvert ends
normal to the walls and centerline, within the required tolerances,
unless the culvert is designed for skewed crossings.

3. Repairs. Repair manufacturing imperfections, handling damage, or
construction damage to culverts as approved by the Engineer, in
accordance with section 712, and at no additional cost to the
Department.

4. Rejection. The Engineer may reject precast three-sided, arch, and
box culverts due to the following:

Fractures or cracks in the slab or wall,

Defects that indicate imperfect proportioning, mixing, or forming,
Honeycombed or open textured surfaces,

Damaged ends preventing required joint construction,

Concrete that does not attain the required compressive strength,
Out of tolerance dimensions,

Low or high air content, or

Exposed reinforcing steel.

S@m0 o0 T

5. Quality Assurance. For culvert spans greater than 20 feet, provide
the Department access to perform quality assurance inspection.
Notify the Engineer at least two weeks before beginning fabrication.
The Department does not consider this inspection a substitute for the
manufacturer’s quality control requirements.

G. Installation. Construct the culvert in accordance with section 206
and section 706, as shown on the plans, and as specified in this
subsection.

Perform dewatering or pumping and temporary drainage to maintain
stream flow during construction. During dewatering or pumping and
temporary drainage operations, avoid damaging adjacent property or
structures and interfering with the rights of the public, adjacent property
owners, vehicular traffic, or other contractors. Do not disturb the soil
under and next to existing structures during dewatering and temporary
pumping operations. Direct water from dewatering operations through a
filter bag before discharging to an existing drainage facility. Do not
overload or obstruct existing drainage facilities.
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Construct the wingwalls, headwalls, and aprons for precast concrete
culverts with a positive connection to the adjoining precast section as
shown on approved shop drawings. Use %-inch or 1-inch diameter
threaded bars to make the connection, unless otherwise shown on the
plans.

Lay the culvert sections in stages to coincide with maintaining traffic,
dewatering, temporary pumping, and part width phased construction
sequencing, and as approved by the Engineer.

The Contractor may use precast wing walls, headwalls, and aprons, as
alternatives to cast-in-place wingwalls, headwalls, and aprons. Attach
precast wing walls or headwalls as shown on the shop drawings.

Place backfill in accordance with subsection 206.03. Place and compact
backfill on opposite sides of the culvert at the same time, so backfill
levels on opposite sides do not differ by more than 2 feet. Hand compact
backfill within 1 foot of the structure. Use vibratory compactors meeting
the culvert manufacturer’s specifications.

The Contractor is responsible for construction traffic on the culvert.

Do not exceed the maximum design loads, as noted on the shop
drawings, with construction traffic. Replace damaged units at no
additional cost to the Department.

1. Precast Three-Sided and Arch Culverts. Construct the footing
from cast-in-place concrete in accordance with the contract.
Construct the footing keyway level to minimize the height of the
shims for leveling the precast sections. The Engineer may approve
alternate procedures that provide a uniform bed of Type R-2 mortar
under the culvert sections.

Before placing the culvert sections onto the footing, survey the
surface of the keyway and locate the high spot. Use the high spot as
the control elevation for the bottom of the culvert sections. Add
1 inch to the high spot and place shims to that elevation. Use shims
that are not susceptible to corrosion. Ensure the shims maintain the
elevation of the culvert until the mortar surrounding the shims cures.

Set the shims 12 inches from each corner of the culvert sections. If
installing the culvert sections on a sloping grade, establish elevation
control points at 50-foot increments and run a string line between
these elevations to set other shims. Provide joints no greater than
1 inch wide. After placing the culvert sections, grout underneath the
culvert leg sections, and to the tops of the sides of the keyway with
Type R-2 mortar. Grout by mounding the mortar on one side of the
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leg and vibrating until it passes through to the other side of the leg. If
mortar does not pass through the leg, repeat the process on the
other side.

Before sealing joints between adjacent culvert sections, provide
smooth surfaces, free of debris. If using cast-in-place headwalls or
wingwalls, seal the joints between the culvert elements and
headwalls, and the joints between headwalls and wingwalls. Make
the joints watertight.

If using precast headwalls or wing walls, seal the joints between the
culvert elements and headwalls, and the joints between headwalls
and wingwalls, watertight using the same method for joints between
adjacent culvert sections.

Seal the joints between the adjacent precast culvert sections using a
% inch by 1% inch butyl rope conforming to ASTM C 990. Place the
butyl rope between the units in the bevel.

If the manufacturer recommends sealing joints using non-shrink
grout, and if approved by the Engineer, the Contractor may omit the
butyl rope.

Cover the butyl rope with an external type rubber gasket at least
9 inches wide, conforming to ASTM C 877, centered over the joint.
Use a primer compatible with the rubber gasket to secure the gasket.
Install the gasket in accordance with the manufacturer’s
recommendations. Cover the joint with a 24-inch wide strip of
geotextile blanket centered over the joint.

Make the completed joint watertight. The Engineer will consider the
joint watertight if no visible signs of leakage appear around the joint
for the duration of the project. If the joint is not watertight, create a
watertight seal at no additional cost to the Department.

If limited spacing between culvert legs of adjacent spans of multiple
span structures prevents sealing culvert leg joints for adjacent spans,
use self-compacting engineered fill to prevent leakage of fill through
joints. Prevent migration of fines through the engineered fill.

2. Box Culverts. Construct culvert bedding for the box culvert
structure as shown on the plans. Use at least 9 inches deep, coarse
aggregate 6A, at least 80 percent crushed, covered with 3 inches of
open-graded aggregate 34R to construct the bedding. Before
placing the open-graded aggregate 34R, compact the course
aggregate 6A using at least three passes of a vibrating plate
compactor. Compact the open-graded aggregate 34R using at least
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one pass of a vibrating plate compactor. If unstable soil conditions
or obstructions other than rock require excavation of the trench
below the elevation shown on the plans, undercut, backfill, and
compact the trench as directed by the Engineer. Use coarse
aggregate 6A, 17A, or 34R as backfill material for undercutting.

Fill the space between the box culvert joints during placement of box
sections with closed-cell rubber extrusion type gaskets in
accordance with AASHTO M 198. Use the gasket sizes and
installation methods recommended by the manufacturer and
approved by the Engineer. After placement, treat every precast
concrete box culvert exterior joint with cold applied culvert joint
sealer and cover with a 36-inch strip of geotextile blanket centered
on the joint.

406.04. Measurement and Payment.

A.

Pay Item Pay Unit
Culv, Precast Three-Sided or Arch, (span) foot by

(FiS€) FOOL ... .t Foot
Culv, Precast Conc Box, (span) foot by (rise) foot .............cc......... Foot
Culv Bedding, BoX CUIV......coiiieee e Cubic Yard

Precast Three-Sided or Arch Culvert. The Engineer will measure

Culv, Precast Three-Sided or Arch along the centerline of the
structure, from fascia to fascia. The Department will pay for Culv,
Precast Three-Sided or Arch, of the type required, in accordance with
the span-rise combination shown on the plans. The unit price for Culv,
Precast Three-Sided or Arch includes the following:

1.

©

N> AWN

Designing, manufacturing, load rating, and installing precast
elements,

Headwalls and wing walls, precast or cast-in-place,

Providing and placing shims to level the precast elements,

Type R-2 mortar,

Joint sealer,

Inserts,

Required geotextile blankets,

Dewatering and maintaining the stream flow during construction
stages, and

Providing plan modifications, including design, plan quantities, and
pay items, to accommodate precast units.

The Department will pay for Culv, Precast Three-Sided or Arch by plan
quantity in accordance with subsection 109.01.A.
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The Department will pay separately for cast-in-place concrete, other than
for culvert segments, wingwalls, and headwalls; excavation; protective
coating; providing and placing backfill material, including engineered fill
between adjacent spans and drainage materials; by plan quantity in
accordance with subsection 109.01.A.

B. Box Culvert. The unit price for Culv, Precast Conc Box includes
the cost of the following:

1. Designing, manufacturing, load rating, and installing the precast
elements,

Cold applied culvert joint sealer,

Closed-cell rubber extrusion type gaskets,

Geotextile pipe wrap for box culvert joints,

Inserts for bars, and

Dewatering and maintaining the stream flow during construction
stages.

DA WN

The Department will pay separately for excavation and backfill.

The Department will pay for cast-in-place wingwalls, headwalls, aprons,
and curtain walls provided as an alternative to precast equivalents, as
the corresponding cast-in-place wing wall, headwall, apron, and curtain
wall pay items.

The unit prices for trench undercut and backfill pay items include
undercutting, backfilling, and compacting trenches excavated due to
unstable soil conditions or obstructions other than rock, in accordance
with subsection 402.04.E.

C. Culvert Bedding, Box Culvert. The Engineer will measure Culv
Bedding, Box Culv by volume compacted in place to the depth, length,
and width shown on the plans or as directed by the Engineer. The unit
price for Culv Bedding, Box Culv includes placement and compaction
of the coarse aggregate 6A and open-graded aggregate 34R.

D. Rock Excavation. The Engineer will measure and the Department
will pay separately for rock excavation in accordance with subsection
205.04.
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Section 501. PLANT PRODUCED HOT MIX ASPHALT

501.01. Description. This work consists of providing and placing Hot
Mix Asphalt (HMA) mix using Superpave Mixture Design Methods.

A. Terminology.

Broken Aggregate. Cracked aggregate caused by construction
operations.

Crack. A visible fissure of varying length and orientation in the HMA,
partially or completely through at least one course.

Flushing. A shiny or reflective condition, tacky to the touch,
appearing on the HMA surface when asphalt binder collects in
the voids at high pavement temperatures.

HMA Mix Design. The selection and proportioning of aggregates,
mineral filler, Reclaimed Asphalt Pavement (RAP), and asphalt
binder to meet the mix design criteria required by the contract
documents.

HMA Segregation. Areas of HMA pavement exhibiting non-uniform
distribution of coarse and fine aggregate particles, visually or
otherwise identifiable.

Job Mix Formula (JMF). An HMA mix for a specific project,
including adjustments to optimize the field application.

Lot. A discrete tonnage of one mix, typically made up of five sublots.

Pavement. The completed HMA placement, including layers on
driving lanes and shoulders.

Pavement Edge. The extremity boundaries of the pavement.

Roller Cracking. High density surface map-cracking that appears
immediately after rolling.

Rutting. A depression or displacement of the HMA surface that
occurs in a longitudinal direction or a localized area.

Sublot. A portion of a lot represented by a complete set of quality
assurance tests.

Target Value. A JMF parameter value that may be adjusted, if
approved by the Engineer, to account for changes in the physical
properties of the mixture.
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501.02. Materials. Provide materials in accordance with the following:

Superpave HMA MiIxXtUres..........cceveviieeiiiciiieeeee e 902
Superpave Aggregates. ... 902
Mineral Filler, SMF ... e 902
Anti-Foaming Agent..........coo i 904
ASpPhalt BINAEIS ..o 904
Bond Coat, SS-1h, CSS-Th.......ciiiiiii e, 904

Plant produced HMA consists of asphalt binder, aggregates, mineral
filler, and other additives.

Provide release agents that do not harm the HMA mixture. Do not use
fuel oil or other distillate derivatives.

Provide the HMA mix type and the performance grade of asphalt binder
as required by the contract documents.

Provide blended aggregates for HMA top course mixtures, except top
courses for shoulders, bike paths, temporary roads, and parking areas,
meeting the required Aggregate Wear Index (AWI).

A. Composition of HMA Mixtures.

1.

Mix Design. Develop an HMA mix design in accordance with the
HMA Production Manual and submit to the Department. The
Department will evaluate the design in accordance with Section 1 of
the HMA Production Manual, “Procedures for HMA Mix Design
Processing.”

Provide written certification that the materials in the mix design are
from the same source and meet the material properties in the mix
design or the Department-approved JMF. Ensure that all JMF
adjustments are in accordance with the HMA Production Manual.

The Contractor may use mix designs approved by the Department
on other projects, if approved by the Engineer. Provide combined
aggregate blends meeting the properties specified in section 902.
Provide a mix design that meets the requirements of Table 501-1,
Table 501-2, and Table 501-3 as applied to combined aggregate
blends.

For mix design purposes, top and leveling courses are the mix layers
within 4 inches of the surface. The base course consists of the
layers below 4 inches of the surface. For mix layers within the 4-inch
threshold, if less than 25 percent of the mix layer is within 4 inches of
the surface, the mix layer is a base course.
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For projects that specify a mix type E03, the Contractor may use a
mix type LVSP.

If High Stress HMA is shown on the plans, provide the same mix
design as required for the mainline top and leveling courses, except
change the performance graded binder as shown on the HMA
application table.

Table 501-1
Superpave Mix Design Criteria
Mix Number
Design Parameter 5 | 4 ] 3 | 2 ] LVSP

Percent of Maximum Specific

Gravity (%Gmm) at the design 96.0% (a)

number of gyrations, (Ng) (c)
%Gmm gat the initial number of See Table 501-3

gyrations, (N)
%Gmm at the maximum number of o

gyrations, (Nm) 98.0%
VMA min % at N4 (based on

aggregate bulk specific gravity, 15.00 14.00 13.00 12.00 14.00

(Gsb)) (c)
VFA at Ny See Table 501-2 (b)
Fines to effective asphalt binder 0.6-1.2

ratio (Pnoz200/Pbe) ) )
Tensile strength ratio (TSR) 80% min

apply.

a. For mixtures meeting the definition for base course, design mixtures to 96.0% of
Maximum Specific Gravity %Gmm at the design number of gyrations, (Ng4). During
field production, increase %Gmm at the design number of gyrations, (Ng) to 97.0%.

b. For base course or regressed shoulder mixtures, the maximum criteria limits do not

c. Lower Target Air Voids by 1.0% if used in a separate shoulder paving operation,

unless otherwise shown on the plans.

Table 501-2
VFA Minimum and Maximum Criteria

Estimated Traffic Top & Leveling
(million ESAL) Mix Type Courses Base Course

<0.3 LVSP 70-80 70-80

<0.3 EO03 70-80 70-80
>0.3—=<1.0 E1 65-78 65-78
>1.0—<3.0 E3 65-78 65-78
>3.0-<10 E10 65-78 (a) 65-75
>10-<30 E30 65-78 (a) 65-75
>30-<100 E50 65-78 (a) 65-75

a. The specified VFA range for mix Number 5 is 73%—76%.
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Table 501-3
Superpave Gyratory Compactor (SGC) Compaction Criteria
Estimated Traffic Number of Gyrations (a)
(million ESAL) Mix Type %Gmm at (N;) N; Nqy Nm
<0.3 LVSP 91.5% 6 45 70
<0.3 EO03 91.5% 7 50 75
>0.3—<1.0 E1 90.5% 7 76 117
>1.0-<3.0 E3 90.5% 7 86 134
>3.0-<10 E10 89.0% 8 96 152
>10-<30 E30 89.0% 8 109 174
>30—<100 E50 89.0% 9 126 204
a. Compact mix specimens fabricated in the SGC to Ny. Use height data provided by
the SGC to calculate volumetric properties at N;. Compact mix specimens at
optimum Py, to verify N, for mix design specimens only.

Recycled Mixtures. The Contractor may substitute Recycled
Asphalt Pavement (RAP) for a portion of the new material required to
produce HMA mixture. Design and produce the mix to meet the
criteria in this subsection and the contract documents

a.

Stockpile Requirements. Process RAP to the size required for
the specified HMA mix. Ensure the stockpile contains enough
material to produce the recycled mixtures the Engineer approves
for the project. If the RAP stockpile is not sufficient to produce
recycled mix quantities required for the project, provide an
Engineer-approved mix design without RAP at the same unit
price.

Provide documentation of testing and accumulated tonnage in
the stockpile to the MDOT laboratory. The Contractor may
estimate the tonnage. The Department will begin evaluating the
mix design after receipt of the documentation.

Mix Design. Submit required documentation for recycled mix
designs in accordance with Section 1 of the HMA Production
Manual, “Procedures for HMA Mix Design Processing.”

B. HMA Plant Certification. Ensure hot mix asphalt plants are certified
by the Department at least three work days before mix production
begins. The Engineer will certify hot mix asphalt facilities in accordance
with Section 2 of the HMA Production Manual, “Certification Procedure of
HMA Plants.” Post a seal of certification in the plant control office.

C. HMA Production. Submit an approved mix design for the mix
required to the Engineer at least two work days before production
begins.

Ensure even heating of the mass of asphalt binders and maintain heat
control. Heat asphalt binders to the temperature required for the type of
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binder, except ensure that neither the asphalt binder nor the HMA
exceed the maximum temperature specified in Table 904-7. The
Department will reject asphalt binder and mix if the temperature exceeds
the maximum specified in Table 904-7. The Department will reject
contaminated asphalt binder.

Stockpile aggregates at the facility, in a manner that prevents
segregation. Dry aggregates to a moisture content that will ensure an
appropriately coated HMA mix. For batch and continuous plants, the
Department will reject aggregates in the hot bins that contain sufficient
moisture to cause foaming or a water-saturated mixture. Remove
rejected materials from the bins.

Place uniform gradations of aggregates in the cold feed system. If
providing a blend of aggregates for the mix by combining aggregates
from at least two cold feed bins, ensure the blend meets the combined
gradation (from JMF) quality control tolerances.

The Engineer will allow the use of at least one hot aggregate bin to
proportion aggregates to meet the JMF tolerances, if the cold feed
requirements are met.

501.03. Construction.

A. Equipment. Provide equipment in accordance with section 107,
capable of producing pavement that meets the requirements of this
section.

1. Cold-Milling Machines. Provide equipment that consistently
removes the HMA surface, in one or more passes, to the required
grade and cross section, and produces a uniformly textured surface.
Provide machines equipped with the following:

a. Automatically controlled and activated cutting drums, and
b. Grade reference and transverse slope control capabilities.

2. Hauling Equipment. Ensure transport trucks are equipped to
protect the mix from the weather and retard the loss of heat.

3. Pressure Distributor. Provide a pressure distributor in accordance
with subsection 505.03.A.1.

4. Pavers. Equip each paver with a full-width vibratory or tamper bar
screed capable of spreading and finishing HMA to the required cross
section and grade. Use a paver that produces a uniformly finished
surface, free of tears, other blemishes, and measurable segregation.
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Equip the paver to provide a uniform head of material ahead of the
screed. Install reverse pitch augers or paddles inside the ends of the
auger shafts to force the mix to the center of the main screed.

Ensure extensions, added to the main screed, provide the same
vibrating or tamping action and heating capabilities as the main
screed. Adjust extensions to the main screed so, after breakdown
rolling, no longitudinal marks remain on the surface. Equip in-line
screed extensions with a continuation of the automatically controlled
spreading augers to within 12 inches of the outside edge. Follow the
manufacturer’'s recommendations for other screed extensions.

Except for the paving operations listed in subsection 501.03.F.1.a
through subsection 501.03.F.1.d, equip pavers with an automatically
controlled and activated screed with grade reference and transverse
slope control. Use an Engineer-approved grade referencing
attachment, at least 30 feet long, for lower courses and the first pass
of the top course. Ensure the Engineer approves alternate grade
referencing attachments before use.

After placing the first pass of the top course, the Contractor may,
with prior approval from the Engineer, substitute a joint matcher, a
grade referencing attachment at least 10 feet long, or other grade
referencing equipment for constructing adjacent passes of the top
course.

Rollers.

a. Steel-Wheeled Rollers. Provide self-propelled vibratory steel-
wheeled rollers, static tandem rollers, or self-propelled static
three-wheeled rollers. Provide a steering device that allows the
roller to follow the established alignment. Equip rollers with
wheel sprinklers and scrapers. Provide smooth roller wheels,
free of openings or projections that will mar the pavement
surface.

Provide vibratory rollers with an automatic shutoff to deactivate
the vibrators if the roller speed decreases below %2 mph. Provide
rollers that operate in accordance with the manufacturer's
recommended speed, impacts per foot, and vibration amplitude
for the thickness of HMA mix.

b. Pneumatic-Tired Rollers. Provide self-propelled pneumatic-
tired rollers. Equip rollers with at least seven wheels spaced on
two axles so the rear group of tires does not follow in the tracks
of the forward group, providing at least Yz-inch tire path overlap.
Provide smooth tires capable of being inflated to the pressure
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10.

B.

recommended by the roller or tire manufacturer. Equip the
rollers with a mechanism that can smoothly reverse the motion of
the roller.

Equip the rollers with wheel scrapers and skirting to enclose the
wheels to within 3 inches of the pavement surface. Use a
release agent to prevent material from sticking to the tires and
being deposited on the top course pavement during rolling.

c. Combination Rollers. The Contractor may use combination
pneumatic-tired and steel-wheeled rollers manufactured
specifically for HMA compaction, if equipped with the required
sprinklers and scrapers.

Spreaders. Use self-propelled spreaders capable of pushing the
hauling units. Ensure spreaders can maintain the required width,
depth, and slope, without causing segregation.

Material Transfer Device. When a Material Transfer Device (MTD)
is required, it must be capable of delivering HMA mix from the truck
transport to the paver hopper to ensure constant paver speed,
remixing HMA material using manufacturer’s developed technology,
and depositing material in the paver hopper. Provide a paver hopper
insert with at least a 10 ton capacity in the paver and keep at least
one-third full of mix during paving.

Compressed Air System. If a compressed air system is required
for cleaning pavement, equip the air compressor with a moisture
separator to remove oil and water from the air supply. Provide a
compressor capable of producing at least 100 psi and continuous
150 cfm airflow.

Miscellaneous Equipment. Provide a straightedge at least 10 feet
long and other tools to finish the work.

Lights on Equipment. If maintaining traffic on HMA construction,
equip equipment within the project, including cold-milling machines,
distributors, and rollers, with at least one Department-approved
flashing, rotating, or oscillating amber light. Equip pavers with at
least one light on each side. Mount the lights so the warning signal
is visible to traffic in every direction. Operate the lights while work is
in progress. Ensure hauling units activate four-way flashers on the
project.

Preparation of Base. Provide subgrade, subbase, aggregate base

course, crushed and shaped base, or rubblized base in accordance with
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relevant sections of Division2 and Division 3, before HMA

placement.

C. Preparation of Existing Pavement. Prepare the existing surface as
required to construct HMA pavements, shoulders, and approaches.

1.

Drainage Structures, Monument Boxes, and Water Shutoffs.
Adjust, temporarily lower, or both, catch basins, manhole covers,
monument boxes, and water shutoffs in accordance with subsection
403.03.A.

Cleaning Pavement. Using methods approved by the Engineer,
clean dirt and debris from the pavement surface and paved
shoulders before placing HMA. Remove loose material from joints
and cracks using compressed air.

If the Engineer determines the compressed air system will not
remove deleterious material, remove loose material by a hand or
mechanical method, as approved by the Engineer. The Department
will pay for removal of material by hand or mechanical methods in
accordance with subsection 501.04.E.

Do not place HMA until the Engineer inspects and approves the
condition of the existing pavement.

Removing Existing Pavement for Butt Joints. If a butt joint is
required, remove the existing surface to the thickness of the
proposed overlay, for the full width of the joint. Uniformly taper the
removal to the original surface over at least 35 feet.

Edge Trimming. For required removal of HMA shoulder material or
no greater than 1 foot width of HMA pavement, cut the HMA material
full depth along the pavement edge or removal line to prevent tearing
the pavement surface. Cut joints, where the completed surface will
be exposed, with a saw, cold-milling machine, or other methods
approved by the Engineer. Cut joints, where the completed surface
will be covered by HMA mix, with a coulter wheel, saw, cold-milling
machine, or other method approved by the Engineer.

Cold-Milling HMA Surfaces. Before milling existing pavement,
obtain a Department-approved mix design in accordance with
subsection 501.02.A, and ensure the availability of HMA mix
quantites to cover milled surfaces.

Remove the HMA surface to the depth, width, grade, and cross
section shown on the plans. Backfill and compact depressions
resulting from removal of material below the specified grade, in
accordance with subsection 501.03.C.9.
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If the milling machine discovers buried structures within the specified
grade, such as valve boxes, manholes, or railroad tracks that are not
identified on the plans, the Department will pay for all associated
costs, as extra work, in accordance with subsection 109.07.

Immediately after cold-milling, clean the surface. Dispose of
removed material in accordance with subsection 103.07 and
subsection 204.03.

6. Removing HMA Surface. Except as specified in subsection
501.03.C.4, removing HMA surface applies to removing HMA
overlying a base course that is to remain in place.

Cut joints, exposed in the completed surface, with a saw or cold-
milling machine. Cut joints, covered by HMA mix, with a coulter
wheel, saw, or cold-milling machine. Obtain the Engineer’s approval
of alternate methods for cutting joints.

When removing HMA overlying a base course that is to remain in
place, cut the edges of the surface requiring removal along straight
lines for the full depth of the HMA surface.

When removing HMA by cold-milling, the Engineer may direct the
Contractor to remove less than the full depth of HMA surface.

7. Removing HMA Patches. Remove patches that may compromise
the performance of the overlay.

8. Joint and Crack Clean Out. If the plans show joint and crack clean
out, use mechanical or hand methods to remove joint sealants to at
least 1 inch deep. Remove vegetation, dirt, and debris that cannot
be removed using the methods specified in subsection 501.03.C.2,
from transverse and longitudinal joints and cracks. Use hand
patching to fill cleaned joints and cracks at least 1 inch wide.

9. Hand Patching. If the contract documents require hand patching, fill
holes, depressions, joints, and cracks in the existing pavement and
replace existing patches. Compact the hand patching material in no
greater than 3 inch layers to the adjacent pavement surface grade
using a machine vibrator or Department-approved roller. Use top
course or other Engineer-approved mix for hand patching material.

10. Repairing Pavement Joints and Cracks. Repair joints and cracks
as required.

D. Bond Coat. Uniformly apply the bond coat to a clean, dry, surface
with a pressure distributor. Obtain the approval of the Engineer for the
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application rate after work begins. Apply the bond coat ahead of the
paving operation to allow the bond coat to cure before placing HMA.

Do not leave pools of bond coat on the surface and do not spray the
bond coat on adjacent pavement surfaces. Apply the bond coat to each
HMA layer and to the vertical edge of the adjacent pavement before
placing subsequent layers.

E. Transportation of Mixtures. Weigh each load of HMA, accepted by
the Department, to the nearest 20 pounds on an approved scale with an
automatic printout system. Provide a scale and printout system for
platform and suspended scales in accordance with subsection 109.01.G.

Apply a release agent, in accordance with subsection 501.02, to hauling
units. The Engineer will reject loads with excessive amounts of release
agent. Do not place crusted HMA in the paver.

The Department will reject loads with a temperature either below 250 °F
or greater than +20 °F from the recommended maximum mixing
temperature specified by the binder producer at the time of discharge
from behind the screed.

F. Placing HMA.
1. General. Provide a pavement as shown on the plans.

Place HMA on a cured bond coat using pavers in accordance with
subsection 501.03.A.4, unless placing mixtures for the following:

a. Variable width sections,

b. The first course of a base course mix on a subgrade or sand
subbase,

c. Base course mixtures for shoulders and widening less than
10"z feet wide, or

d. Top and leveling course mixes for shoulders and widening less
than 8 feet wide.

Place HMA mix in layers, and do not exceed the application rate. If
the application rate for an HMA pavement exceeds the maximum
rates specified in Table 501-4, and the edges are not confined,
construct the pavement in at least two layers.
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Table 501-4
HMA Application Rates

Application Rate, (Ib/yd?)

Mix Number Course Application minimum-maximum (a)
2 Base 435-550
3 Base, Leveling 330-410
4 Leveling, Top 220-275
5 Top 165-220
LVSP Leveling, Top 165-250
LVSP Base 220-330

a. Minimum application rates do not apply to wedging courses.

Wedge with HMA to remove irregularities in the existing road
surface. Place and compact HMA wedging to correct the foundation.
Allow the wedging to cool enough to support construction equipment
without causing visible distortion of the mat before placing
subsequent wedging, base, leveling, or top course mixtures.

Place HMA mix to the slope and width shown on the plans. Place
subsequent HMA course to align the vertical edge with the previous
courses, without constructing a ledge. Correct ledges that result
from placing material in excess of the width shown on the plans at no
additional cost to the Department.

Place shoulder aggregate and compact flush after placement of each
layer of HMA at the end of the paving day or place traffic control
devices in accordance with subsection 812.03, at no additional cost
to the Department. Complete final shaping and compaction of the
shoulders after placing the top course of HMA.

If delays slow paving operations and the temperature of the mat
immediately behind the screed falls below 200 °F, stop paving and
place a transverse construction joint. If the temperature of the mat
falls below 190 °F before initial breakdown rolling, remove and
replace the mat at no additional cost to the Department.

If placing the uppermost leveling and top course, place the
longitudinal joint to coincide with the planned painted lane lines.

If the temperature of the mat falls below 170 °F before placing the
adjacent mat, apply bond coat to the vertical edge of the mat.

If constructing the lanes with at least two pavers in echelon, match
the depth of loose HMA from each paver at the longitudinal joints.

Transition the new mat to existing surfaces at the beginning and end
of resurfacing sections and at intersections unless using butt joints.
Transition the new mat to existing surfaces at a rate of 1 inch over
35 feet. Construct transitions on a cured bond coat applied at a rate
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of 0.10 gallons per square yard. After compaction, spray with bond
coat, sand, and roll the first 3 feet of the joint and 1 foot of the
existing surface.

Joints in HMA Pavement.

a.

Transverse Construction Joint. [f constructing a transverse
construction joint, stop the paver and lift the screed before
material falls below the auger shaft. Remove the paver and roll
through the planned joint location. Cut a transverse vertical joint
and remove excess HMA.

Place burlap, canvas, or paper as a bond breaker ahead of, and
against the vertical face. Place HMA against the bond breaker
and taper from the new mat to the existing surface. Extend the
temporary taper 5 feet for each inch of mat thickness, or as
directed by the Engineer. Compact and cool the temporary taper
before allowing traffic on the new surface. Remove the
temporary taper before resuming paving.

Vertical Longitudinal Joint. When opening to traffic, plan the
work to resurface adjacent lanes to within one load of the same
ending point at the completion of paving operations each day.
Construct a vertical joint to conform to the pavement cross
section.

When compacting an unsupported (unconfined) edge of the mat,
keep the roller from 3 inches to 6 inches inside the unsupported
edge on the first pass; ensure the roller overhangs the
unsupported edge by 3 inches to 6 inches on the second pass.

When placing HMA in a lane adjoining a previously placed lane,
place the mixture so that the strike off shoe will produce an edge
that is adjacent to or minumally overlaps the the adjoining
course. Compact the longitudinal joint by rolling from the hot
side, keeping the edge of the roller approximately 6 inches to
8 inches inside the cold joint for the first pass. For the second
pass of the roller, compact the joint from the hot side while
overlapping the cold side by 6 inches to 8 inches.

Tapered Overlapping Longitudinal Joint. The Engineer will
allow a tapered overlapping longitudinal joint in lieu of a
longitudinal vertical joint.

If using tapered overlapping longitudinal joints, the Engineer will
not require resurfacing lanes within one load of the same point-
of-ending at the completion of paving operations each day. Pave
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adjacent lanes within 24 hours, unless delayed by inclement
weather or approved by the Engineer.

Construct the tapered overlapping longitudinal joint by tapering
the HMA mat at a slope no greater than 1:12. Extend the
tapered portion beyond the normal lane width.

Place a '2-inch to 1-inch notch at the top of the taper on paving
courses.

Provide a uniform slope by constructing the tapered portion of
the mat using a Department-approved strike-off device that will
not restrict the main screed.

Apply bond coat to the surface of the taper before placing the
adjacent lane.

3. Placing HMA Shoulders. Use a self-propelled mechanical paver or
spreader to place HMA shoulders.

If placing the top course on new shoulders, or placing leveling, or top
course on existing HMA shoulders at least 8 feet wide, place the mix
using a paver with an automatically controlled and activated screed
and strike-off assembly and corresponding grade referencing
equipment. Use grade-referencing equipment, as directed by the
Engineer.

Stop shoulder paving at crossroad approaches, auxiliary lanes,
commercial driveways, and ramps. Do no pave through these areas.

4. Placing HMA Approaches. Place HMA on driveway or crossroad
approach foundations, approved by the Engineer.

Place approaches in layers no greater than the application rate. Do
not stop mainline paving of lanes adjacent to the approach to pave
the HMA approach.

G. Rolling. Compact each layer of HMA in accordance with the
contract and free of roller marks.

Keep the surface of the steel roller wheels moist during rolling.

H. Smoothness Requirements. After final rolling, the Engineer may
test the surface longitudinally and transversely using a 10-foot
straightedge at selected locations in accordance with MTM 722.
Construct the surface and correct variations, at no additional cost to the
Department, to the tolerances specified in this subsection.

1. Base Course. Construct lower layers of base courses to a tolerance
of % inch, and final layers of base courses to a tolerance of % inch.
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2. Leveling and Top Course. For multiple course construction,
construct lower courses to a tolerance of %4 inch, and top courses to
a tolerance of Y& inch.

Construct single courses to a tolerance of Y4 inch.
I.  Weather and Seasonal Limitations.

1. HMA Weather Limitations. Except as limited by subsection
501.03.1.2, place HMA in accordance with the following restrictions:

a. Do not place HMA or apply bond coat when moisture on the
existing surface prevents curing;

b. Do not place HMA unless the temperature of the surface being
paved is at least 35 °F and there is no frost on or in the grade or
on the surface being paved, unless otherwise approved by the
Engineer in writing;

c. Place only HMA courses that are greater than 200 pounds per
square yard if the temperature of the surface being paved is
greater than 35 °F;

d. Place only HMA courses that are greater than 120 pounds per
square yard if the temperature of the surface being paved is at
least 40 °F; and

e. Place any HMA course if the temperature of the surface being
paved is at least 50 °F

2. HMA Seasonal Limitations. Unless otherwise approved by the
Engineer in writing, place HMA in accordance with subsection
501.03.1.1 and the following seasonal limitations.

a. From June 1 to October 15 for the Upper Peninsula,

b. From May 15 to November 1 for the Lower Peninsula, north of
M-46, and

c. From May 5 to November 15 for the Lower Peninsula, south of
M-46.

J. Protection of Structures. Protect bridges, curbs, gutters,
driveways, sidewalks, barriers, and other appurtenances to prevent
surfaces from becoming discolored during application of bond coat or
HMA to the road surface. Remove material from appurtenances, as
directed by the Engineer, at no additional cost to the Department.

K. Aggregate Shoulders. On resurfacing projects, scarify existing
aggregate shoulder surfaces before placing new aggregate material.

Maintain the shoulder for vehicles to pass the construction equipment. If
Contractor operations or traffic disturbs the area between the pavement
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and the right-of-way line, restore the area to a condition approved by the
Engineer at no additional cost to the Department.

L. Monument Boxes. Place or adjust monument boxes in accordance
with section 821.

M. Quality Control (QC) Plan. Prepare and implement a quality control
(QC) plan for HMA, in accordance with the HMA Production Manual.

Make adjustments in process controls to prevent production of non-
conforming material in lieu of accepting payment at a reduced price.
Continual production of non-conforming material at a reduced price in
lieu of making adjustments will not be allowed.

Sampling or testing for quality control or assisting in controlling the HMA
production and placement operations will not be performed by the
Engineer.

N. HMA Mix Acceptance. The Engineer will inspect field-placed
material, perform QA sampling and testing, and monitor Contractor
adherence to the HMA-QC Plan.

1. HMA Field-Placed Inspection. The Engineer will perform
inspection acceptance of HMA. The Department will inspect the
base and leveling courses within 18 hours and the top course within
36 hours of placement. The Engineer will accept the pavement
within these timeframes unless corrective action is required. If the
Engineer determines that corrective action is required, inspection
acceptance and paving of overlying courses will not occur until after
the Contractor completes corrective action and the Engineer has
determined that the pavement is in conformance with the contract.

The Engineer will determine the need for corrective action based on
the acceptance factors specified in Table 501-5. Corrective action
may include remedial treatment, including crack or surface sealing,
or replacement.

Submit an action plan to the Engineer that addresses all acceptance
factors that resulted in the need for corrective action. Complete all
corrective action required to repair or replace unacceptable work at
no additional cost to the Department.

If the Engineer and the Contractor agree, the Department may make
a contract adjustment of no greater than 100 percent of the bid price
for corrective action.
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The Department will not grant time extensions for repair work to
meet the inspection acceptance requirements specified in subsection
501.04.N.1.

The Engineer will determine the area subject to corrective action, for
removal and replacement of top courses, as the longitudinal extent of
corrective action multiplied by the width of the paving course
affected.

The Department will accept HMA subject to corrective action as
follows:

a. HMA placed for corrective action involving full removal and
replacement will be accepted in accordance with the contract.

b. The area requiring corrective action other than full removal and
replacement will not be measured for incentive payment.

c. If more than 10 percent of the area of a sublot requires corrective
action, the sublot will not be measured for incentive payment.

2. HMA Testing Acceptance. The Engineer will accept HMA based on
visual inspection, small tonnage, or QA sampling and testing
acceptance criteria. The Engineer will notify the Contractor before
conducting QA sampling to allow the Contractor to witness the
sampling, but not in a manner that will allow alteration of production
in anticipation of sampling. The Engineer will conduct QA sampling
in accordance with MTM 313.

a. Visual Inspection Acceptance Criteria. The Engineer may
accept quantities less than 500 tons, of any individual mixture, in
accordance with the Materials Quality Assurance Manual.

b. Small Tonnage Acceptance Criteria. If the total tonnage of a
specific mix does not exceed 5,000 tons, the Engineer will
perform QA sampling and testing in accordance with the
contract.

c. QA Sampling and Testing Acceptance Criteria. If the total
tonnage of a specific mix is greater than 5,000 tons, the
Engineer will perform QA sampling and testing in accordance
with the contract.

O. Asphalt Binder Acceptance. The Department will accept asphalt
binder in accordance with Department procedures.
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Table 501-5
HMA Acceptance Factors and Corrective Action
Acceptance Corrective
actors (a engt xtent everit ction (c
F (a) Length E (b) S ity Action (c)
. >215 ft?/
Segregation — 308 Tt LL Heavy (d) Replace
. >, in average depth over
Rutting — >32 ft the length of occurrence Replace
2
Flushing — ;;g?tfﬂ High (e) Replace
Edge of -
Paved >33 ft Visible >3 in Trim
Shoulder 9
Crack (g) any any all Seal (f)

Note: LL = lane length.

a. Acceptance factors apply to all courses except flushing, which applies to the top
course only.

b. Extent is calculated by summing locations within the length required.

c. The appropriate corrective action is dependent on the extent and severity of the
factor, and on the intended service life of the pavement.

d. Segregation severity will be determinedin accordance with MTM 326. If segregation
thresholds are met twice on a paving course, the Contractor may be required to use
a Material Transfer Device for the remaining paving for that course at no additional
cost to the Department.

e. Flushing must be severe enough to significantly effect surface friction (Friction
Number <35).

f. Other corrective action may be required as crack frequency increases.

g. A reflective crack determined, by the Engineer, to be caused by an underlying
condition.

501.04. Measurement and Payment.

Pay Item Pay Unit
HMA, B E e Ton
HMA, 4 E oottt Ton
HIMA, B E e Ton
HMA, 2 E oot Ton
HIMA, LVSP ..ttt Ton
HMA, (type), High Stress......cccuviiiiiieii e Ton
HMA APProach .....cccoooeiiie e, Ton
HMA Approach, High Stress.........cccoiiiiiie, Ton
Pavt for Butt Joints, Re€M..........coovvviiiiiiiieee e, Square Yard
Edge Trimming .........oooiiiiiiiiiee e Foot
Cold Milling HMA Surface.........ccccccceeeeiiiiiiieeee. Square Yard, Ton
HMA Surface, RE€M.........euiiiieeieeeeeeeeeeeee e Square Yard
HMA Patch, Rem.......ooomriieeee e Square Yard
Joint and Crack, Cleanout ..............oooouuuiiiiiiiiieee e Foot
Hand PatChing ..........oeiiiiiiiie e Ton
Pavt, Cleaning ........cccceeeiiiiieiiiiiie e Lump Sum
Pavt Joint and Crack Repr, Det _.......ccoovviiiiiiiiii e, Foot
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A. HMA, (type), High Stress. The Department may pay for HMA,
(type), High Stress for up to 150 feet outside the limits shown on the
plans to ensure the Contractor has time to transition to the high stress
HMA. The Department will pay for high stress HMA placed outside the
150-foot limit as other HMA mix pay items.

B. Pavement for Butt Joints, Removal. The unit price for Pavt for
Butt Joints, Rem includes the cost of removing and disposing of
concrete or HMA materials.

C. Edge Trimming. The Engineer will measure Edge Trimming along
the cut edge. The unit price for Edge Trimming includes the cost of
cutting, removing, and disposing of excess HMA material.

D. Cold Milling HMA Surface. The unit price for Cold Milling HMA
Surface includes the cost of removing, loading, hauling, weighing and
disposing of the cold milled material, and cleaning the cold milled
pavement. If paid by the ton for cold-milled HMA, deposit the cold milled
material directly from the cold milling machine into the hauling units and
weigh on a scale meeting the requirements of subsection 109.01.G
before placement in a stockpile or a disposal area.

The Engineer will not weigh or pay for material picked up by cleaning
after cold milling.

E. Pavement, Cleaning. The Engineer will measure Pavt, Cleaning
as a unit, including paved shoulders, approaches, and widened areas.
The unit price for Pavt, Cleaning includes the cost of cleaning the
foundation, joints, and cracks, and sweeping shoulders, base courses,
and leveling courses.

If the Engineer directs additional hand or mechanical methods to clean
the pavement, the Department will pay for this work as Joint and Crack,
Cleanout if the contract documents include the pay item. If the contract
documents do not include a pay item for joint and crack cleanout, the
Department will pay for additional hand or mechanical work as extra
work, in accordance with subsection 109.07.

F. Joint and Crack, Cleanout. The Engineer will measure Joint and
Crack, Cleanout along the cleaned joint and crack. The Department will
pay for removing loose material from joints and cracks using hand or
mechanical means, as extra work, in accordance with subsection 109.07.

G. Hand Patching. The unit price for Hand Patching includes the cost
of placing HMA, by hand or other methods, and compacting the material.

H. Removing HMA Surface. The Engineer will measure, and the
Department will pay for removing HMA surface, no greater than
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12 inches thick, overlying material to remain in place, as HMA Surface,
Rem. The unit price for Removing HMA Surface includes the cost of
edge cutting to establish a neat line, as required, and removal and
disposal of the HMA material.

The Engineer will measure and the Department will pay for removing
HMA surface, greater than 12 inches thick, overlying material to remain
in place, as Pavt, Rem in accordance with subsection 204.04.

I. Pavement Joint and Crack Repair. The Engineer will measure
Pavt Joint and Crack Repr, of the detail required, along the joint and
crack. If the pavement joint and crack repair exceeds 30 inches in width,
the Engineer will measure each 30-inch wide segment, or portion
thereof, separately for payment. The Department will pay for the HMA
material used to fill the joints, after removal of objectionable material, as
Hand Patching.

J. HMA. The Engineer will measure, and the Department will pay for,
HMA of the mix specified based on the weight placed, as supported by
weigh tickets. The Engineer will adjust the unit price for HMA, of the mix
specified, in accordance with the contract.
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Section 502. HMA CRACK TREATMENT

502.01. Description. This work consists of treating cracks in Hot Mix
Asphalt (HMA) surfaces using either a saw or rout and seal process or
an overband process.

502.02. Materials. Provide materials in accordance with the following:

Hot Poured Joint Sealant.............coccoeeiii e, 914
ASPhalt BINEr ... 904
Polyester FIDers........ .o 904

A. Saw or Rout and Seal. Provide hot-poured joint sealant that meets
the requirements of subsection 914.04 for sealing sawn or routed cracks.

B. Overband. Provide overband material as specified in subsections
502.02.B 1 or 2.

1. Overband Stand Alone (Alternate 1). Provide a field-blended liquid
mixture with the following characteristics and proportions:

a. Performance graded asphalt binder PG 64-22 South of M-46 and
PG 58-28 north of M-46,

b. Asphalt rubber product selected from the Qualified Product List,
5 percent by weight, and

c. Polyester fibers, 5 percent by weight.

If using field mixed material, add the polyester fibers to the polymer
modified asphalt cement and mix in the kettle. Do not allow field mix
material to exceed 400 °F.

2. Overband Pretreatment (Alternate 2). Select asphalt rubber
product from the Qualified Product List. Do not allow prepackaged
material to exceed 400 °F.

502.03. Construction.

A. Equipment. Provide equipment, in accordance with section 107 and
this subsection, capable of meeting the requirements of this subsection.

1. Compressed Air System. Provide and use a compressed air
system that produces a continuous, high-volume, high-pressure
stream of clean, dry air to prepare cracks. Equip the air compressor
with a moisture separator to remove oil and water from the air
supply. Provide a compressor capable of producing at least 100 psi
at a continuous air flow of 150 cfm.
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2.

B.

Melter Applicator. Provide a melter applicator consisting of a boiler
kettle equipped with pressure pump, hose, and applicator wand.
Equip the unit with the following:

a. Shutoff control on the applicator hose;

b. Mechanical full-sweep agitator in the kettle to provide continuous
blending;

c. Thermometers to monitor the material temperature and the
heating oil temperature; and

d. Thermostatic controls that allow the operator to regulate material
temperature up to 425 °F.

Application Wand. Apply the material using either a wand followed
by a V-shaped or U-shaped squeegee or a round application head
with a concave underside.

Pre-Production Meeting. Before beginning work, conduct an on-

site pre-paving meeting with the Engineer to discuss the following:

oAM=

C.

Contractor’s detailed work schedule,

Traffic control plan,

Required project documentation,

Inspection of the condition of equipment,

The Contractor’s Quality Control (QC) Plan, and

The Contractor’s designated Authorized Representative.

Crack Preparation. Clean and dry cracks using compressed air and

other tools to remove loose dirt, vegetation, and deleterious material.
Clean cracks no more than 10 minutes before filling.

D.
1.

Crack Treatment Methods.

Saw or Rout and Seal. Treat visible working cracks no greater than
174 inches wide in the pavement surface using the saw or rout and
seal process. Treat working cracks in shoulders unless otherwise
required. The Department defines working cracks as cracks that
experience considerable horizontal or vertical movement, at least
Ys inch, as a result of temperature change of traffic loading.

Create a reservoir by sawing or routing along the crack. Create the
reservoir to a volume of at least 7.5 cubic inches per foot of crack
and with a 1:1 width to depth ratio. Ensure the finished reservoir
walls are vertical and the reservoir bottom is flat. Place sealant flush
or no greater than % inch below the pavement surface.

Overband. The Contractor may treat non-working cracks with
material placed in an overband configuration. The Department
defines non-working cracks as cracks that experience relatively little
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horizontal or vertical movement, less than s inch, as a result of
temperature change or traffic loading.

Apply overband material to clean, dry cracks. Apply overband
4 inches wide and from & inch to 3/16 inch thick.

The Contractor may increase the maximum application width to
6 inches for coverage of multiple cracks, with Engineer’s prior written
approval.

Place temporary pavement markings before opening the road to
traffic if overband material obliterates existing pavement markings.

Apply overband as follows unless otherwise required:

a. Stand Alone Overband Crack Fill. If no other surface
treatment is required on the pavement, fill visible cracks in the
road, less than 1% inch wide.

b. Micro-Surfacing Preparation. If preparing the pavement for a
micro-surface overlay, fill visible cracks in the road less than
1% inch wide.

c. Chip Seal Preparation. If preparing the pavement surface for a
single or double chip seal, fill cracks greater than % inch wide or
3 feet long. Seal cracks with varying widths and portions at least
s inch wide, along the entire length.

d. Paver Placed Surface Seal. If preparing the pavement for a
paver placed surface seal, fill cracks with widths from %4 inch to
14 inch.

e. HMA Ultra-Thin Overlay. If preparing the pavement for an HMA
ultra-thin overlay, fill visible cracks, less than 1% inch wide.

E. Weather Limitations. Place material at air temperatures from 45 °F
to 85 °F. Do not place material if moisture is present in the crack.

F. Cure Time and Repair. Allow the material to cool before opening
the road to traffic. Apply de-tackifying solution, if required, to protect the
uncured crack treatment material from tracking. Do not use blotting
materials, including sand, aggregate, sawdust, or paper. Repair treated
pavement areas, damaged by traffic at no additional cost to the
Department.

G. Quality Control (QC). Provide and follow a QC plan for production
and construction processes. Provide the Engineer a copy of the QC plan
for review and approval, prior to the Pre-production meeting. Maintain
QC measures until the Engineer accepts the work.
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Comply with the approved QC plan throughout the project and allow the
Engineer access to work in progress for Assurance review and testing. If
the Engineer identifies a condition causing unsatisfactory crack
treatment, immediately stop production and correct the work at no
additional cost to the Department.

Ensure the QC plan addresses at least the following:

1. A detailed description explaining how field crews will determine
working and non-working cracks. Separately detail projects with
multiple pavement sections.

2. The sealant material and equipment used to heat, handle, and apply

sealant material in accordance with the manufacturer’s

specifications. Provide the material manufacturer’s specifications to
the Engineer upon request.

Reservoir configuration for the saw, or rout and seal operation.

Procedures for crack cleaning.

Replacement criteria for cutting tools.

Controls implemented to ensure flying dust and debris is not directed

toward adjacent traveled lanes, pedestrians, parked vehicles, or

buildings.

7. An action plan for adjusting crack sealing operations to address
actual environmental conditions if adverse environmental conditions
occur.

8. Proposed procedure for monitoring the work to ensure acceptance
requirements are met.

o oA w

H. Acceptance. Upon completion of work, schedule an inspection with
the Engineer. The Engineer will note deficiencies, including areas
exhibiting adhesion failure, cohesion failure, missed cracks, or other
factors the Engineer determines unacceptable. Correct work the
Engineer identifies as unacceptable. Notify the Engineer upon
completion of required corrective work.

502.04. Measurement and Payment.

Pay Item Pay Unit
Overband Crack Fill, Roadbed ..............ccceoeiviriineeenennnn. Roadbed Mile
Overband Crack Fill, Ramp .......ccccoveeeeeeiiiiiiiieeee e Roadbed Mile
HMA Crack Treatment, Roadbed ..............ccccceeeiiinnnnee Roadbed Mile
HMA Crack Treatment, Ramp .......ccccccevvciiiiiiieeeeiiiins Roadbed Mile

A. Overband Crack Fill. The Engineer will measure Overband Crack
Fill, Roadbed along the roadway centerline. This measurement
includes traffic lanes, paved shoulders, auxiliary lanes, and ramps to the
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2-foot gore point. For divided highways, the Engineer will measure the
roadway separately in each direction.

The Engineer will measure Overband Crack Fill, Ramp along the ramp
centerline beginning at the 2-foot gore point.

The unit prices for Overband Crack Fill, of the type required, include the
cost of preparing and filling cracks using the overband method, providing
the required documentation, corrective work, and temporary traffic
markings.

B. HMA Crack Treatment. The Engineer will measure HMA Crack
Treatment, Roadbed along the roadway centerline. This measurement
includes traffic lanes, paved shoulders, auxiliary lanes, and ramps to the
2-foot gore point. For divided highways, the Engineer will measure the
roadway separately in each direction.

The unit price for HMA Crack Treatment, Roadbed includes the cost of
preparing, filling, and sealing the cracks, including treating working
cracks with the saw or rout and seal method, and treating non-working
cracks with the overband method.

The Engineer will measure HMA Crack Treatment, Ramp along the
ramp centerline beginning at the 2-foot gore point.

The unit price for HMA Crack Treatment, Ramp includes the cost of
preparing, filling, and sealing the cracks, including treating working
cracks with the saw or rout and seal method, and treating non-working
cracks with the overband method.
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Section 503. PAVER PLACED SURFACE SEAL

503.01. Description. This work consists of providing and placing paver
placed surface seal (PPSS), including preparing existing pavement and
constructing PPSS, uniform in texture, density, and smoothness with no
measurable segregation.

503.02. Materials. Provide materials in accordance with the following.

AGOregate ... .o 902
Asphalt Emulsion, PPSS ..........u e 904
ASPRalt BINAEN, ...vvvviiiiiiiiiii s 904

A. Asphalt Binder Selection Criteria. Provide PG Asphalt Binder in
accordance with Table 503-1.

Table 503-1
Performance Graded Asphalt Binder Selection Criteria
Location PG Asphalt Binder
North of M-72 in lower peninsula and PG 64-28P
the upper peninsula
South of M-72 (including M-72) PG 70-28P
MDOT Metro Region only PG 70-22P

B. PPSS Mixture Design. Submit a mix design from a Department-
approved laboratory to the Engineer, five working days before beginning
construction. Design the mixture so asphalt binder produces a film
thickness of at least 9 microns. Calculate the film thickness in
accordance with the Hot Mix Asphalt Materials, Mixture Design and
Construction, 2nd Edition, National Center for Asphalt Technology.

Provide a mix design in accordance with Table 503-2 and the minimum
film thickness. Do not use reclaimed material in the mixture.

C. Mix Design Documentation. Provide the following documents with
the mix design:

1. MDOT Form 1855, Contractor Bituminous Mix Design
Communication,

MDOT Form 1923, Sample Identification, include with AWI sample,
Average maximum percent draindown for each test temperature
(Report),

MDOT Form 1937, Moisture sensitivity for specimen tests,
Calculation of film thickness (Report),

The material sources for the mix design, and

Test results verifying the mix meets the requirements in Table 503-2
and the specified film thickness.

RIS

No oA
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Table 503-2
Mixture Requirements
Draindown Test Moisture
Mix % Asphalt (% Max) AASHTO | Sensitivity (% Min)
Type Aggregate Binder Content T 305 (a) AASHTO T 283 (b)
B 30SS 4.8-6.2 0.10 80
C 27SS 4.6-6.2 0.10 80

a. Conduct the draindown test at the JMF asphalt content plus 0.5%. Test the

b. Compact specimens for T-283 testing using the Superpave Gyratory Compactor

draindown at the mixing temperature plus 27 °F but do not exceed 350 °F.

(SGC) at 100 gyrations with target dimensions of 150 mm diameter x 95 mm +3 mm
height or 100 mm diameter x 63 mm +3 mm height. No adjustment is made to the
number of revolutions to target an air void range. Cure the loose bituminous surface
course mix 1 h at the specified application temperature. Minimum time for vacuum
saturation: 20 min. Specimens subject to freeze-thaw conditioning. If an anti-
stripping agent is needed, report the amount and type with the mix design.

503.03. Construction.

A. Equipment. Provide equipment, in accordance with section 107,
and this subsection.

1.

Self-Priming Machine. Provide a self-priming machine that sprays
polymer modified emulsion membrane and places an HMA surface
course over the membrane in a single pass, continuous application.
Ensure the self-priming machine does not contact the polymer
modified emulsion membrane before applying the HMA surface
course. Provide a self-priming machine with the following:

a. A receiving hopper with at least two heated, twin screw, and mix
feed augers.

b. An integral storage tank for the polymer modified asphalt
emulsion.

c. Twin expandable emulsion spray bars, immediately in front of the
HMA feed augers and ironing screed. Meter the spray bars to
measure the application of polymer modified asphalt emulsion
and monitor the rate of spray across the width of the paving
pass.

d. A variable-width vibratory heated ironing screed. Ensure the
screed is adjustable and capable of providing positive and
negative crowns to the thickness and cross section shown on the
plans.

Compacting Equipment. Use at least two steel-wheel rollers each
weighing at least 10 tons. Ensure rollers meet the requirements of
subsection 501.03.A.5.

B. Pre-Production Meeting. Before beginning work, conduct an on-
site pre-production meeting with the Engineer to discuss the following:
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Work schedule,

Traffic control plan,

Equipment calibrations and adjustments,
Condition of equipment for safety criteria,
Quality control plan, and

Contractor’s authorized representative.

Weather and Seasonal Limitations.

=0 oo~

Weather Limitations. Place PPSS on dry pavement. Do not place
PPSS if the air temperature is below 50 °F.

2. Seasonal Limitations. Place PPSS from May 1 to October 15.

D. PPSS Placement. Ensure the quality of the PPSS, including
materials sampling, testing, and construction inspection. Provide and
install a finished product as required.

1. Emulsion Membrane. Apply polymer modified asphalt emulsion
membrane at a rate of 0.20 gallon per square yard. The Engineer
will allow a field adjustment of the emulsion application rate for
changes in existing pavement surface conditions or limitations of the
HMA mix design. Apply the polymer modified asphalt emulsion
membrane at a temperature from 140 °F to 175 °F.

2. PPSS. Apply Type B surface course mixture at a rate of 73 pounds
per square yard and Type C surface course mixture at a rate of
83 pounds per square yard. Ensure the application rate provides a
PPSS thickness that prevents the fracture of aggregate by the
screed. Apply the PPSS mix at a temperature from 300 °F to 330 °F
and compact before the mat cools to 185 °F.

3. Rough Joints. Repair transverse or longitudinal construction joints
from PPSS operations that cause bumps or poor riding joints, as
determined by the Engineer, using a mutually agreed upon repair
method.

E. Ride Quality. Before PPSS placement, the Department will
determine the ride quality of the original pavement, except shoulders,
using the International Roughness Index (IRI). The Department will
retain plots of the original roadway profiles.

Ensure the pavement ride quality does not diminish after applying PPSS.
The Engineer may accept the finished pavement surface without
measuring the new roadway profile if, in the Engineer’s opinion, the final
ride quality at least equals the original pavement.
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If the Engineer determines the ride quality is diminished after PPSS
placement, correct the ride quality. |If the Contractor disputes the
diminished ride quality assessment, the Department will re-measure the
pavement profile and compare the IRI values for the finished pavement
surface to the original IRI values. Correct reductions in the ride quality,
as directed by the Engineer, to produce a finished pavement surface with
an IRI at least equal to that of the original pavement.

F. Quality Control (QC). Provide and follow a QC plan, in accordance
with requirements of section 501, that will maintain QC for production
and construction processes, as required. Provide the Engineer a copy of
the QC plan for review and approval, before the pre-production meeting.
The Engineer may verify QC test accuracy and production controls.

Notify the Engineer immediately and stop mixture production if the QC
test results exceed any tolerance shown in Table 503-3. Identify the
cause of the deviation and determine the corrective action necessary to
bring the mixture into compliance prior to resuming mixture placement.

Perform, at a minimum, the following QC tests.

1. HMA Surface Course. Perform three yield checks, daily, to
determine the application rate of the HMA surface course. Ensure
the yield does not exceed a tolerance of +5 pounds per square yard
from the target application rate.

2. HMA Mixture. Take a sample of the HMA mix from the truck
transports in accordance with ASTM D 979 and reduce the sample
size in accordance with MTM 313. Test this sample before
beginning production the following day. Test results must fall within
the quality control tolerances specified in Table 503-3.

Table 503-3
PPSS Quality Control Tolerances
Mix Type B Mix Type C
Sieve Size Tolerance, % (a) Tolerance, % (a)
Y4 in — —
Y2 in — +5
% in 5 +5
No. 4 +5 +5
No. 8 +4 +4
No. 200 +1 +1
PG Asphalt Binder Content, % +0.4
Film Thickness 9 microns (Min)
a. Tolerance in reference to values listed in Table 902-7.

G. Acceptance. Upon completion of all or a portion of the PPSS
placement, as determined by the Engineer, review the PPSS with the
Engineer for compliance with the contract documents. If the Department
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determines the PPSS does not comply with the contract documents,
repair defects at no additional cost to the Department.

503.04. Measurement and Payment.

Pay Item Pay Unit
Paver Placed Surface Seal, Type B.......ccccccoviiiiviiiiinenen. Square Yard
Paver Placed Surface Seal, Type C.....cccocvvveiiiiiiiiieeen. Square Yard

A. Paver Placed Surface Seal. The unit price for Paver Placed
Surface Seal, of the type required, includes the cost of preparing the
surface, placing temporary pavement markings, and placing a membrane
and HMA surface course for full width coverage.
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Section 504. MICRO-SURFACING

504.01. Description. This work consists of providing traffic control,
preparing existing pavement and providing and placing a micro-surfacing
mixture.

504.02. Materials. Provide materials in accordance with the following:

Portland Cement, TYPe | ... 901
Fine Aggregates, 2FA, 3FA ... 902
Asphalt Emulsion, CSS-1hM, CSS-1mMM ..., 904
A=) (< SRR RRTPN 911

A. Aggregate. Ensure aggregates comply with gradation and physical
requirements in Tables 902-7 and 902-8.

Use 3FA fine aggregate in micro-surfacing mixture for rut filling.

Use 3FA or 2FA fine aggregates in micro-surfacing mixtures for standard
micro-surfacing.

Use 2FA fine aggregate in micro-surfacing mixture for single-course
applications.

B. Mix Design. Provide micro-surfacing mixtures consisting of a blend
of polymerized asphalt emulsion, fine aggregate, portland cement, water,
and other additives.

Submit to the Engineer, at least five work days before starting
production, a mix design, prepared and certified by a Department-
approved laboratory. Ensure the combined material meets the mix
design criteria specified in Table 504-1.

Table 504-1
Micro-surfacing Mix Design Criteria
Test Method Parameter Specification
ISSA TB-114 Wet Stripping 290%
Wet Track Abrasion Loss —
ISSA TB-100 One Hour Soak <50 g/ft?
Six Day Soak <75 g/ft?
ISSA TB-144 Saturated Abrasion Compatibility <3 g loss
Mix Time at 77 °F Controllable to 2120 s
ISSA TB-113 Mix Time at 100 °F Controllable to 235 s

Provide a Job Mix Formula (JMF), meeting the limits shown in Table
504-2, to the Engineer at the pre-production meeting.

Submit a new mix design for changes in aggregate or asphalt emulsion
sources.
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Table 504-2
JMF Limits

Test Method Specification

. . 7.0%—8.5%, d ight, 2FA t
Asphalt Binder Content (Residual) 6.5"/2—8.0"/3 dlt;/ x::ght 3FA Zgg:ngtZ

Mineral Filler 0.25%-3.0%, dry weight aggregate

C.

Mix Design Documentation. Provide the following information in

the final mix design:

1.
2.

5.
6.

D

Proportion of each material,

Sources of each material including:

a. Aggregate,

b. Name and pit number,

c. Gradation,

d. Sand equivalence, and

e. Angularity Index (Al).

Field simulation tests including:

a. Wet stripping tests,

b. Wet track abrasion loss,

c. Saturated abrasion compatibility, and

d. Trial mix time at 77 °F and 100 °F.

Interpretation of results and the determination of a JMF including:
a. Mineral filler, percent (minimum and maximum);

b. Water, including aggregate moisture, percent (minimum and
maximum);

Mix set additive, percent;

Modified emulsion in mix, percent;

Residual asphalt content of modified emulsion, percent; and
Residual asphalt content in mix, percent.

ADT for the pavement sections where placing mix, and

Mix designer’s signature and date.

0 Qo

Bond Coat. Use the same emulsion for bond coat as used in

pr.oduction of the mixture.
504.03. Construction.

A.

Equipment. Provide equipment, in accordance with section 107,

that can produce a specification product.

1.

Mixing Machine. Provide at least one self-propelled, front feed,
continuous loading mixing machine equipped and operated as
follows:
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a. A positive connection conveyer belt aggregate delivery system
and an interconnected positive displacement, water-jacketed
gear pump to proportion aggregate and asphalt emulsion.

b. Continuous flow, twin shaft, multi-blade type pugmill at least
50 inches long.

c. Blade sizes and side clearances meeting the equipment
manufacturer's recommendations.

d. Mineral filler feed that drops mineral filler on the aggregate
before discharging into the pugmill.

e. Asphalt emulsion introduced within the first one-third of the mixer
length to ensure mixing of materials before exiting the pugmill.

f. Rate indicators for proportioning each material, readily
accessible and positioned to allow determination of the quantity
of each material. Calibrate and test each material rate indicator
to ensure proper operation before production.

g. A water pressure system and nozzle type spray bar to provide
water spray in front of and outside the spreader box. Apply
water to dampen the existing pavement surface without causing
free flowing water in front of the spreader box.

h. Opposite side driving stations on the front to optimize
longitudinal alignment during placement.

i. Remote forward speed control at the rear-mixing platform for the
back operator to control forward speed and level of mixture in the
spreader box.

Provide enough transports to ensure continuous operation during
mix production and application. Use transport units with belt-type
aggregate delivery systems, emulsion storage tanks, and water
storage tanks to proportionally mix aggregate delivered by each
transport.

The Contractor may use truck-mounted batch-type machines on
projects or sections of projects smaller than 15,000 square yards.
Provide at least two truck-mounted batch-type machines. Do not
delay mix production more than 15 minutes. Stop mix production if
delays exceed 15 minutes.

Calibrate mixing machines before use. Maintain documentation of
the calibrations of each material-metering device at various settings.
Supply materials and equipment, including scales and containers, for
calibration. Recalibrate mixing machines after changes in aggregate
or asphalt emulsion sources.

Spreader Box. Provide a mechanical-type spreader box, attached
to the mixer and equipped with paddles mounted on adjustable
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shafts to continually agitate and distribute the mixture. Equip
spreader boxes with the following:

a. Front and rear flexible seals capable of maintaining direct
contact with the road;

b. A secondary strike-off, attached to the spreader box capable of
providing a finished smooth surface texture on the final or
surface pass; and

c. A drag capable of producing a uniform finish.

Replace the drag if mixture builds up.

3. Rut Box. Use a Department-approved steel V-configuration screed
rut box designed and manufactured to fill ruts to perform micro-
surface rut filling applications. Ensure a mixture spread width from
5 feet to 6 feet, and use a secondary strike-off to control crown on
the rut box. Equip the rut box with a third strike-off to control texture.

4. Miscellaneous Equipment. Provide hand squeegees, shovels, and
other equipment to perform the work. Provide cleaning equipment
for surface preparation, including power brooms, air compressors,
water flushing equipment, and hand brooms.

5. Lights on Equipment. Equip power brooms, distributors, and truck
mount spreaders with at least one Department-approved, flashing,
rotating, or oscillating amber light, visible in every direction. Equip
continuous spreader units with onelight on each side of the
spreader.

B. Pre-Production Meeting. Before beginning work, conduct an on-
site pre-production meeting with the Engineer to discuss the following:

Detailed work schedule.

Traffic control plan.

Equipment calibration.

Mix design previously submitted to the Engineer.

Equipment inspection, including transport units.

Test strips to check the material and demonstrate placement
procedures. If using multiple machines, lay a test strip with each
machine at the time of the pre-production meeting. The Engineer will
compare each test strip to detect and correct variances in surface
texture and appearance.

7. Permit to Place (Form 1125).

8. JMF.

9. Auvailability of materials.

ook~ =
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C. Surface Preparation. Immediately before surfacing operations,
remove pavement markings using an abrasion method.

Clean existing surface of loose materials, vegetation, dirt, dust, mud and
other deleterious materials. Remove animal remains and wash the
surface before placing the mixture.

Protect drainage structures, monument boxes, water shut-offs, and other
existing structures during bond coat and mix application.

Apply bond coat on concrete surfaces, unless otherwise directed by the
Engineer. Mix bond coat with one part emulsion to two parts water.
Apply the bond coat at a rate from 0.035 gallons per square yard to
0.070 gallons per square yard, without excessive run off. Allow the bond
coat to cure before placing mixture.

Before placing the mixture, establish, identify, and maintain, 1,000-foot
intervals until project completion.

D. Application Methods and Rates. Apply micro-surface mixtures to
the areas shown on the plans to fill minor cracks and ruts in the roadbed,
to construct a uniform surface with straight longitudinal joints, transverse
joints, and edges.

1. Rutfilling. Fill ruts if the rut is at least 2 inch deep and the contract
documents include the pay items for either standard micro-surfacing
or rut filling. Use a 3FA mixture for rut filling and apply using a rut
box for each wheel track.

Maintain a clean overlap and straight edges between wheel tracks.
Limit each pass of rut filling to no deeper than 1inch. For each
1 inch of mix, provide an additional & inch crown.

2. Standard Micro-Surfacing. Select one of the following application
methods for standard micro-surfacing:

a. Apply at least one course of 3FA mix to the pavement surface at
an average application rate of at least 35 pounds per square
yard, excluding shoulders, as required. Apply 3FA mix to
pavement surface course and shoulders at a rate of at least
22 pounds per square yard.

b. Apply at least two courses of 2FA mix to the pavement surface,
at an average combined application rate of at least 30 pounds
per square yard, excluding shoulders, as required. Apply
2FA mix to pavement surface course and shoulders at a rate of
at least 17 pounds per square yard.
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3.

Single Course Micro-Surfacing. Apply a single course using
2FA mix at an average minimum application rate of 24 pounds per
square yard +2 pounds per square yard by weight of dry aggregate
to the pavement surface, including shoulders if required.

Surface Quality.

Joint Construction. Place longitudinal construction joints and lane
edges to coincide with the planned painted lane lines. Construct
longitudinal joints with less than 3 inches overlap on adjacent passes
and no more than 3 inch thick overlap as measured with a 10-foot
straight edge. To prevent water from collecting on the pavement
surface, place successive passes on the up-slope side of the
overlap.

Construct neat and uniform transverse joints with less than a % inch
difference in elevation across the joint as measured with a 10-foot
straight edge. Provide neat and uniform lane edges with no greater
than 2 inches of horizontal variance over 100 feet. Immediately stop
work to correct defective joints or edges and obtain the Engineer’s
approval before resuming work.

Cross Section. For standard micro-surface, restore the driving lane
cross section to within s inch of the planned elevation, measured
transversely across the pavement with a 7-foot straight edge, except
pavement segments designed with a quarter crown cross slope or
areas of the segment within 6 inches of the edge line, lane line, or
centerline.

Ride Quality. Before construction, the Department will determine
the ride quality of the pavement surface, except shoulders, using the
International Roughness Index (IRI). The Department will retain the
plots of the original roadway profiles.

Ensure the ride quality of the pavement does not diminish after
applying micro-surfacing. The Engineer may initially accept the
finished pavement surface without measuring the new roadway
profile if, in the Engineer's opinion of the Engineer, the final ride
quality at least equals that of the original pavement.

If the ride quality appears diminished after placing micro-surfacing,
correct the ride quality. If the Contractor disputes a diminished ride
quality determination, the Department will re-measure the pavement
profile and compare the IRI values for the finished pavement surface
to the original IRI values. Correct reductions in the ride quality, as
directed by the Engineer, to produce a finished pavement surface
with an IRI at least equal to the original pavement IRI.
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F. Cure Time and Repair. Do not allow traffic on the mixture until it
cures, preventing pickup by vehicle tires. Ensure the new surface can
carry normal traffic without damage within 1 hour of application. Protect
the new surface from damage at intersections and driveways. Repair
damage to the mixture caused by traffic at no additional cost to the
Department.

G. Weather and Seasonal Limitations.

1. Weather Limitations. Place the mixture when the air and pavement
temperatures reach at least 45 °F.

Do not place mixture in rain, inclement weather, or when the air
temperature is forecast to be below 32 °F within 24 hours of work
completion.

2. Seasonal Limitations. Place mixture from June 1 to September 15
in the Upper Peninsula and from May 1 to October 1 in the Lower
Peninsula.

H. Quality Control (QC). Provide a finished surface free of excessive
scratch marks, tears, rippling, and other surface irregularities, as
determined by the Engineer. Do not leave ripples greater than s inch as
measured by a 10-foot straight edge in accordance with MTM 722. Do
not leave tear marks greater than "zinch wide and 4 inches long, or
other marks greater than 1 inch wide and 1 inch long. If the finished
surface exceeds the specified tolerances, stop work immediately and
correct irregularities. Review corrective action with the Engineer before
resuming production.

Produce a mixture that will meet the JMF and the QC tolerances
specified in Table 504-3. Notify the Engineer immediately if QC test
results exceed the tolerances specified in Table 504-3, and stop mix
production. Identify the cause of the deviation and determine the
corrective action necessary to bring the mixture into compliance. Obtain
the Engineer’s approval before resuming work.

The Engineer reserves the right to verify QC test accuracy and
production controls.

If the Engineer identifies a condition that causes an unsatisfactory micro-
surfacing treatment, immediately stop production work and correct the
defect at no additional cost to the Department.
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Table 504-3
Micro-Surfacing Quality Control Tolerances

Aggregate Gradation Tolerances (%)

Sieve Size No. 4 No.8 | No.16 | No.30 | No.50 | No.100 | No. 200

Tolerance 5.0% 5.0% 5.0% 5.0% 4.0% 3.0% 2.0%
General Quality Control Tolerances ()
Parameter Tolerance
Asphalt Cement Content Single Test 0.5% from JMF
Asphalt Cement Content Daily Average 0.2% from JMF
Application Rate (as determined by 2 Iblyd?
1,000 ft yield checks)
Sand Equivalent Test (ASTM D2419) 7% from JMF

1. QC Plan Contents. Provide and follow a QC plan, in accordance
with requirements of section 501, that will maintain QC for production
and construction processes, as required. Provide the Engineer a
copy of the QC plan for review and approval, prior to the pre-
production meeting.

Include, at a minimum, the following items:

a.
b.

o

«Q ™

-z

The source of materials used on the project.

Sampling and testing methods used to determine compliance
with material specifications.

A detailed description of how field crews will determine
pavement rut depths and locations. Detail each section of
multiple pavement sections separately.

The equipment to be used on the project.

Calibration method used to determine compliance with the mix
design (JMF).

Pavement cleaning and preparation procedure.

Plan for protecting micro surfacing mixture from damage by
traffic.

Procedure for monitoring initial acceptance requirements.

An action plan demonstrating adjustments of the micro-surfacing
operation for adverse environmental conditions.

Minimum QC Sampling and Testing Frequency. Include the

following minimum QC sampling and testing frequencies in the QC
Plan.

a.

Fine Aggregate Gradation. Sample fine aggregate from the
project stockpile and test for gradation. Perform one test per
500 tons of fine aggregate or one test per day of mixture
production, whichever is greater.

Sand Equivalent Test (ASTM D 2419). Perform at least
one sand equivalency test for each mixture design.
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Asphalt Content. Calculate the percent asphalt content of the
mixture at least three times per day, on a random basis, using
the equipment counter readings.

Application Rate. Calculate the yield of the course placed at
least three times per day, on a random basis, using the
equipment counter readings.

3. Documentation. Complete a daily report that includes the following
information:

TP SOTODSITATTSQ@N0Q0TD

N<xs<c

Control section,

Job number,

Route,

Engineer,

Date,

Air temperature,

Control settings,

Calibration values,

Unit weight of emulsion (pounds per gallon),
Percent residue in emulsion,

Beginning and ending intervals,

Counter readings (beginning, ending, and total),

. Length and width,

Total area (square yards),

Aggregate weight,

Gallons of emulsion,

Percent of each material including asphalt cement,
Application rate, (pounds per square yard),
Combined application rate, (pounds per square yard),
JMF (percent portland cement, percent emulsion, gradations,
percent asphalt cement),

Contractor's authorized signature,

Calibration forms,

QC aggregate gradations,

Materials acceptance documentation (Form 1922),
Asphalt emulsion bill of lading, and

QC and equivalent test result.

If truck-mounted machines are used, complete a separate daily
report for each machine.

4. Field Tests. Before opening micro-surfacing to traffic, perform the
following field tests:
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a. Probe the entire depth of the micro-surfacing to verify no free
emulsion exists in the mixture.

b. Place a white absorbent paper blotter on the micro-surfacing to
confirm the presence of clear water without brown staining from
unbroken emulsion.

I. Acceptance. Allow the Engineer access to in-progress work for
quality assurance review and testing.

1. Field Inspection Acceptance. Upon completion of work, schedule
an inspection with the Engineer. The Engineer will note deficiencies,
including areas exhibiting adhesion or cohesion failure. Reconstruct
work identified by the Engineer as unacceptable.

2. Delayed Acceptance. At least 30 days after completion of the
micro-surface rutfilling, standard or single course, the Engineer will
inspect the surface with the Contractor for surface flushing, raveling,
or delamination. If the Engineer determines that these surface
deficiencies exist, correct the work within seven working days of the
review, or by an agreed upon date, and at no additional cost to the
Department.

504.04. Measurement and Payment.

Pay Item Pay Unit
Micro-Surface, RUHfilling .........ccceveiiiiiiii e Ton
Micro-Surface, Std.........ccccooiiiiiiiiieicccee e Square Yard
Micro-Surface, Single Cse.......ccccccvveeeiiicciiiieeee e Square Yard

A. General. The unit prices for Micro-Surface, regardless of the type
required, include the cost of providing traffic control, including traffic
control to complete corrective action; cleaning existing pavement;
applying a bond coat; temporary pavement markings; stationing; and
corrective action.

B. Micro-Surface Ruftfilling. The Engineer will measure Micro-
Surface, Rutfilling based on the dry weight of fine aggregate in the mix.
The unit price for Micro-Surface, Rutfilling includes placing mix over
each wheel rut to create full lane coverage.

C. Micro-Surface, Standard. The unit price for Micro-Surface, Std
includes the cost of preparing the surface, placing temporary pavement
markings, placing the micro-surfacing mixture, applying a rut filling
course, a leveling course, a surface course, or all, for full width coverage.

D. Single Micro Surface. The unit price for Micro Surface, Single
Cse includes the cost of preparing the surface, placing temporary
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pavement markings, placing the micro-surfacing mix, and applying a
single course of mixture for full width coverage.

E. Pavement Marking Removal. The Department will pay separately
for removing pavement markings in accordance with subsection 812.04.
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Section 505. CHIP SEALS

505.01. Description. This work consists of preparing the pavement
surface and providing and placing a single chip seal, double chip seal, or
shoulder chip seal.

505.02. Materials. Provide materials in accordance with the following:

Coarse Aggregate, 34CS ... 902
Asphalt Emulsion, E-CS ... 904

The Department will waive the AWI requirement on shoulders.
505.03. Construction.

A. Equipment. Provide equipment, in accordance with section 107 and
the following, capable of producing and placing a product meeting the
requirements of this section.

1. Pressure Distributor. Provide a pressure distributor with a
computerized application rate and speed control, capable of
maintaining the asphalt emulsion at the temperature required by the
contract documents. Ensure the control has a radar ground-sensing
device that controls the application rate regardless of ground speed
and spray bar width. Ensure the spray bar nozzles produce a
uniform, triple-lap application fan spray, with instantaneous shutoff
and no dripping. Ensure each pressure distributor can maintain the
required application rate within £0.015 gallons per square yard for
each load.

2. Chip Spreader. Provide a self-propelled chip spreader equipped
with a computerized spread control, pneumatic tires, and a screen to
remove oversized material.

3. Compacting Equipment. Provide at least three self-propelled
pneumatic-tired rollers, each weighing at least 8 tons.

4. Brooms. Provide motorized brooming equipment, capable of
cleaning the road surface before treatment and removing loose
particles after treatment. Provide pick-up sweepers to clean road
surfaces adjacent to lawns or roadways with curb and gutter.

5. Pilot Car. Provide a pilot car equipped with a sign that reads “Pilot
Car — Follow Me” in accordance with MDOT Sign Standard G20-4.
Mount the sign in a conspicuous position on the rear of the vehicle.

6. Lights on Equipment. Equip self-propelled equipment with at least
one Department-approved, flashing, rotating, or oscillating amber
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light, visible in every direction. Equip chip spreaders with one light
on each side of the spreader.

B. Pre-Production Meeting. Before beginning work, conduct an on-
site pre-production meeting with the Engineer to discuss the following:

1. Review of the work schedule.
2. Examination of the traffic control plan.
3. Review of equipment calibration and adjustments.
4. Inspection of conditions of materials and equipment, including
transport units;
Submission of the mix design including JMF and a “Design for
Intended Yield,” containing the aggregate gradation, LA Abrasion
Resistance, loose unit weight, and application rate of asphalt
emulsion and aggregate.
6. Submission of test results for flat and elongated ratio. Collect
samples from one of the following locations:
a. The shipping face of the stockpile at the production source, or
b. The job site stockpile.
7. Discussion of the Quality Control (QC) plan.
8. Designation of the Contractor’s authorized representative.
C
1

o

. Weather and Seasonal Limitations.

Weather Limitations. Place the chip seal when pavement and
ambient temperatures are at least 55 °F. Do not place chip seal if air
temperatures are forecast below 40 °F within 24 hours of completing
placement. Do not apply chip seals in foggy or rainy weather, or if
the existing pavement temperature is equal to or greater than 130 °F.

2. Single Chip Seals and Shoulder Chip Seals Seasonal
Limitations. Place single chip seals and shoulder chip seals in
accordance with the following:

a. From June 1 to August 15, in the Upper Peninsula;

b. From May 15 to September 1, in the Lower Peninsula north of
M-46; and

c. From May 15 to September 15, in the Lower Peninsula south of
M-46.

3. Double Chip Seal Seasonal Limitations. Place double chip seals
in accordance with the following:

a. From June 1 to August 1, in the Upper Peninsula;

b. From May 15 to August 1, in the Lower Peninsula north of M-46;
and

c. From May 15 to August 1, in the Lower Peninsula south of M-46.
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D. Placement Operation.

1. Signing. Post signs along the roadway reading, “Loose Gravel,”
FHWA (W8-7), and mount a 35 mph speed plaque below the sign.
Place the signs at no greater than '2-mile intervals throughout the
length of the project.

2. Dust Control. During normal traffic operations, wet broom, or lightly
fog seal the roadway to control dust, as required by the Engineer. If
dusty conditions continue, pre-coat the aggregate. Pre-coat the
aggregate with 0.75 percent, by mass, residual asphalt.

The Contractor may perform pre-coating in a weight-batch type,
continuous mixing type, or drum-type hot mix plant, using PG 64-22
asphalt binder or CSS-1h emulsion.

3. Loose Stone. During normal traffic operations, damage to motorist’
vehicles due to loose stone picked up off the surface is
unsatisfactory. Broom or fog seal the roadway until the condition is
eliminated.

4. Bleeding or Tracking. During normal traffic operations, bleeding or
moderate tracking is unsatisfactory. Sand and sweep the roadway to
eliminate bleeding or moderate tracking. If sanding and sweeping do
not eliminate bleeding or moderate tracking, apply, roll, and broom a
heated aggregate with the physical properties specified in Table
902-8.

5. Preparing Pavement Surface. Prepare the pavement surface to
receive the chip seal. Clean pavements requiring treatment with a
motorized power broom to remove loose material. Use a hand
broom to clean cracks and other areas inaccessible by power broom.
Use pick-up sweepers adjacent to lawns or roadways with curb and
gutter.

6. Protecting Utility Castings and Raised Pavement Markers.
Before beginning the chip seal operation, protect utility castings and
raised pavement markers using tarpaper or other Department-
approved materials. @ Remove the protective coverings before
sweeping and opening to traffic.

7. Equipment Operation. Operate vehicles and equipment involved in
the chip sealing as close together as possible. Spread the
aggregate to cover the asphalt emulsion within 30 seconds of
application. Do not allow the chip spreader to trail the emulsion
distributor by more than 150 feet.
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Longitudinal Construction Joints.

a. Longitudinal Construction Joints in Single Chip Seal. Where
corrugations are not present, construct longitudinal construction
joints in single chip seal to coincide with painted lane lines or at
the outside edge of the shoulder except where corrugations are
present. Where corrugations are present, construct joints at the
outside edge of the far side of the corrugation on the first pass.

b. Longitudinal Construction Joints in Double Chip Seal.
Where corrugations are not present, construct longitudinal
construction joints in the first course of a double chip seal to
overlap the painted lane lines by 6 inches, and in the second
course to coincide with the original painted lane line locations.
Where corrugations are present construct joints at the outside
edge of the far side of the corrugation on the first pass.
Construct joints at the outside edge of the opposite side of the
corrugation for the second application.

c. Longitudinal Construction Joints in Shoulder Chip Seal.
Construct the longitudinal construction joint in shoulder chip seal
at the edge of the driving lane or at a location requiring a minimal
overlap without extending onto the driving lane.

Rolling. Roll the aggregate after spreading. Allow no more than
2 minutes between the spreading of aggregate and completion of
initial rolling. Use the rollers in a longitudinal direction at a speed no
greater than 5 mph. Ensure each roller travels over the aggregate
three times with the final pass in the direction of the chip spreader.

Sweeping after Placement. After chip seal placement, use the
sweeping equipment specified in subsection 505.03.A.4 to perform
an initial sweep of the construction traffic control zone before
opening to traffic. Allow a minimum waiting period of 30 minutes
between application of the chip seal and initial sweeping. Additional
sweeping to remove loose stones after opening to traffic will be
required as determined by the Engineer. The Contractor may use an
arrow board, in bar mode, pulled behind a vehicle trailing the
sweeping equipment. Conduct sweeping so loose aggregate does
not migrate back onto the pavement. Use a pick-up sweeper to
remove loose aggregate adjacent to lawns, curbs, or intersections.

Cure Time and Repairs. For double chip seals, wait at least
24 hours between completion of the first course and application of
the second course.
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Do not allow traffic on the new surface until it cures, to prevent
pickup by vehicle tires. Repair traffic damage to the new chip seal
surface at no additional cost to the Department.

Grind the surface and lightly apply a fog seal to eliminate bumps or
poor riding surfaces caused by transverse or longitudinal
construction joints from a chip seal application.

Readjust the spray bar and nozzles if longitudinal grooves or ridges
in the surface cause an asymmetric appearance.

E. Application Rates. Apply the asphalt emulsion followed by a
uniform application of coarse aggregate.

Notify the Engineer immediately if the coarse aggregate gradation, or
existing pavement surface conditions, necessitate an adjustment to the
JMF target rate. Document the new JMF rates by stationing.

1.

Asphalt Emulsion. Apply asphalt emulsion from 0.39 gallons per
square yard to 0.46 gallons per square yard. Apply the asphalt
emulsion at a temperature from 170 °F to 190 °F.

Coarse Aggregate. Apply coarse aggregate from 20 pounds per
square yard to 24 pounds per square yard.

Documentation.

Daily Report. Submit a daily report to the Engineer with the
following information:

Control section,

Project number,

County,

Route,

Engineer,

Date,

Detailed weather information,

Pavement temperature,

Asphalt emulsion application temperature,

Beginning and ending stations (placement and brooming),
Notification of mix design change,

Aggregate gradation and moisture content (at least one per day),
and

m. Signature of the Contractor's authorized representative,

AT T TQ@T0Q0 T

Miscellaneous. Document the following as required:

a. Load tickets for coarse aggregates and asphalt emulsion, and
b. Changes in the design for intended yield.
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G. Quality Control (QC). If the Engineer identifies conditions that
cause an unsatisfactory chip seal, immediately stop production and
begin corrective action, at no additional cost to the Department. Maintain
QC measures until the Engineer accepts the work.

1.

Quality Control Plan. Provide and follow a plan to maintain QC for
production and construction processes, as required. Provide the
Engineer a copy of the QC plan for review and approval, prior to the
pre-production meeting.

Establish and maintain an effective QC plan. Ensure the QC plan,
details procedures, and organization to produce the required single,
double, and shoulder chip seal operations. Comply with the
Engineer-approved QC plan for the duration of the project and allow
the Engineer access to in-progress work for Assurance review and
testing.

Ensure the QC plan addresses at least the following:

a. Materials;

b. Sampling and testing methods to determine compliance with
material specifications;

c. Equipment;

d. Calibration method to determine compliance with the application

rates;

Procedures for pavement cleaning and preparation;

Controls implemented to ensure the chip seal material cures or

sets up before opening to traffic;

Proposed procedure for monitoring initial acceptance

requirements;

Dust control;

Bleeding;

Rough joints;

Surface patterns;

Procedures to ensure that both the initial and final sweeping are

completed in a manner that prevents damage to vehicles; and

m. An action plan, demonstrating how the chip seal operation will be
adjusted for adverse environmental conditions.

o

@

QC Sampling and Testing. Perform the following minimum QC
tests during chip seal placement.

a. Coarse Aggregate. Determine the actual application rate by
placing a tarp over 1 square yard of pavement, applying coarse
aggregate to the pavement in a production run, retrieving the
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aggregate placed on the tarp, and weighing the coarse
aggregate. Place coarse aggregate within.

Collect one sample from the project aggregate stockpile each
day of production, and perform a sieve analysis. Ensure sieve
analysis results meet the requirements of Table 902-7 and fall
within the quality control tolerances of Table 505-1 to
substantiate the design for intended yield.

Table 505-1
Chip Seal Quality Control Tolerances
Parameter Tolerance
% in sieve -5.0%
No. 4 sieve +5.0%

+1 pound per square yard of the
required JMF application rate
+0.01 gallon per square yard of the
JMF target rate

Aggregate Application rate

Emulsion Application Rate

b. Emulsion. Determine the actual application rate using a
1,000-foot yield check. Apply the asphalt emulsion within.

H. Acceptance.

1.

Field Inspection Acceptance. Upon completion of work, schedule
an inspection with the Engineer. The Engineer will note deficiencies,
including areas exhibiting adhesion failure, cohesion failure,
excessive stone, loss of stone, or other factors the Engineer
identifies as unacceptable. Correct work the Engineer determines
unacceptable.

Delayed Acceptance. At least 30 days after placing the single chip
seal, double chip seal, or shoulder chip seal, the Engineer, with the
Contractor, will inspect the project for surface flushing, surface
patterns, or loss of stone. If the Engineer determines the work
includes these deficiencies, correct the work within seven working
days of the review, or by an agreed upon date, as approved by the
Engineer, and at no additional cost to the Department.

505.04. Measurement and Payment.

Pay Item Pay Unit
Seal, Single Chip ..., Square Yard
Seal, Double Chip.......ccuiiei e, Square Yard
Seal, Shoulder Chip.........coiiiiiiie e, Square Yard

A. Price Adjustment. The Department will not make adjustments in
the unit price for chip seal if the specified application rates for asphalt
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emulsion and coarse aggregate are within the ranges specified in
subsection 505.03.E.

The Department may make an adjustment for an Engineer-approved
revision to the application rates of asphalt emulsion and coarse
aggregate, if the rates are outside of the specified ranges. The
Department will limit the unit price adjustment to the material costs
outside the specified ranges.

Provide unit prices for use in determining price adjustments for asphalt
emulsion and coarse aggregate at the pre-construction meeting.

B. Seal, Single Chip. The unit price for Seal, Single Chip includes the
cost of placing a single application of asphalt emulsion and coarse
aggregate to a pavement and the accompanying shoulders, and material
sampling and testing, surface preparation, brooming, and
documentation.

C. Seal, Double Chip. The unit price for Seal, Double Chip includes
the cost of placing a double application of asphalt emulsion and coarse
aggregate to a pavement and the accompanying shoulders, and material
sampling and testing, surface preparation, brooming, and
documentation.

D. Seal, Shoulder Chip. The unit price for Seal, Shoulder Chip
includes the cost of placing a single application of asphalt emulsion and
coarse aggregate to shoulders and material sampling and testing,
surface preparation, brooming, and documentation.
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Section 506. SLURRY SEAL

506.01. Description. This work consists of providing traffic control,
preparing the surface, and applying a slurry seal mixture.

506.02. Materials. Provide material in accordance with the following:

Type | Portland Cement...........ooouiiiiiiiiieii e 901
Fine Aggregate, 2FA ... 902
Asphalt Emulsion, CSS-Th ... 904
WWALET .. 911

The Engineer will waive the cement mixing test for Asphalt Emulsions,
CSS-1h.

A. Mix Design Requirements. Provide a slurry seal mix consisting of
asphalt emulsion, fine aggregate, portland cement, water, and other
additives. At least 10 working days before beginning production, submit
to the Engineer a mix design prepared and certified by a Department-
approved laboratory. The Contractor may use mix additives to provide
additional control of the quick set properties and to increase adhesion.
List additives as part of the mix design.

The Department will require a new mix design for any change in
aggregate or asphalt emulsion sources.

Verify the compatibility and proportions of the fine aggregate, asphalt
emulsion, portland cement, and additives.

From the mix design, develop a Job Mix Formula (JMF) showing the
proportions of each material. Ensure the JMF complies with
ASTM D 3910 for consistency, set time, cure time, and wet track
abrasion.

Design a JMF with a residual asphalt binder content from 9.0 percent to
11.0 percent of the aggregate dry weight, and with a cement content
from 0.5 percent to 3.0 percent of the aggregate dry weight.

1. Mix Design Documentation. Include the following in the mix
design:

a. Sources of individual materials;

b. Aggregate properties including gradation, sand equivalence, and
angularity index (A.l.);

c. Test results for the following parameters as tested in accordance
with ASTM D 3910:

i. Consistency test,
ii. Settime,
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iii. Cure time, and
iv. Wet track abrasion.

d. Interpretation of results and determination of a JMF including the
following:

i. Cement (minimum and maximum), percent;

i. Water, including aggregate moisture (minimum and
maximum), percent;

iii. Additive (if required), percent;

iv. Emulsion in mix, percent;

v. Residual asphalt content of emulsion; and

vi. Residual asphalt content in mix, percent.

e. Mix designer's signature and date.

506.03. Construction.

A. Equipment. Provide equipment, in accordance with section 107 and
this section, capable of producing a specification product.

1.

Slurry Seal Mixer. Provide a continuous-flow slurry seal mixing
machine with automated controls, capable of delivering
predetermined proportions of aggregate, water, and asphalt
emulsion to the mixing chamber, and capable of continuously
discharging the mixed product. Do not mix violently. Equip and
operate each mixing machine as follows:

a. Easy to read metering devices that accurately measure the raw
materials before they enter the pugmill.

b. A system to pre-wet the aggregate in the pugmill immediately
before mixing with the emulsion.

c. A fines feeder with a metering device, or other approved means,
to drop the required mineral filler quantity onto the aggregate
before entering the mixing machine. Use the fines feeder if
mineral filler is part of the aggregate blend.

d. A water pressure system and a fog-type spray bar to fog the
surface immediately ahead of the spreading equipment. Apply
water fog from 0.03 gallon per square yard to 0.06 gallon per
square yard.

e. Capable of a speed of at least 60 feet per minute. Operate at
less than 180 feet per minute.

f. Storage capacity to mix at least 7 tons of slurry seal.

g. A method of measuring materials in each slurry seal batch.
Obtain the Engineer’s approval of the measurement method and
make available for observation.
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h. Check the slurry seal mixer weekly to ensure the condition of the
equipment meets requirements.

The Engineer may use the recorders and measuring devices of the
slurry seal unit to determine application rates, asphalt emulsion
content, and mineral filler content of individual loads.

Spreading Equipment. Attach an adjustable, mechanical-type
single squeegee distributor to the mixing machine. Equip the
distributor with flexible material in contact with the road surface to
prevent loss of slurry. Ensure a uniform application of slurry on
varying grades and crowns. Provide a steerable distributor,
adjustable in width with a flexible strike-off.

Ensure the spreader box does not leave grooves in the slurry. Keep
the spreader box clean, and do not allow material build-up on the
spreader.

Obtain the Engineer’s approval of burlap, or other textile drag. Wet
the drag with water at the beginning of each application. Clean or
change the drag as directed by the Engineer.

Calibration Requirements. Before construction, calibrate each
slurry seal mixer in accordance with the Asphalt Institute Manual
Series No. 19, 2™ edition. Submit to the Engineer documentation of
the calibration of each material metering device at various settings.
Supply materials and equipment, including scales and containers, for
calibration. After calibrating each mixing machine, demonstrate to
the Engineer the ability of the machine to mix components together
to simulate an end product. Repeat mixer calibration for changes in
aggregate or asphalt emulsion source.

Miscellaneous Equipment. Provide hand squeegees, shovels, and
other equipment to perform the work. Provide cleaning equipment
including power brooms, air compressors, water flushing equipment,
and hand brooms for surface preparation.

Lights on Equipment. Equip power brooms, distributors, and truck-
mounted spreaders and mixers with at least one Department-
approved, flashing, rotating, or oscillating amber light, visible in every
direction. Equip continuous mixer and spreader units with one light
on each side of the machine.

B. Pre-Production Meeting. Before beginning work, conduct an on-
site pre-paving meeting with the Engineer to discuss the following:

1.

Contractor's detailed work schedule;

2. Traffic control plan;
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Equipment calibration;

Mix design previously submitted to the Engineer;
Equipment inspection, including transport units;
Surface preparation and pre-treatment;

Permit to Place (Form 1125); and

Availability of materials.

0O Nk, ®

Surface Preparation. Remove loose material, vegetation, dirt, mud,
and other deleterious materials, and wash animal remains from the
surface before placing the slurry seal.

Before placing slurry seal, treat visible cracks with overband crack fill in
accordance with section 505.

If a bond coat is required, use one part CSS-1h emulsified asphalt to
three parts water, and apply at a rate of 0.05 gallons per square yard.
Allow the bond coat to cure before placing the slurry seal.

D. Application. Apply a single course of slurry seal over the area
shown on the plans at a rate of at least 16 pounds per square yard,
based on the weight of dry aggregate.

E. Surface Quality. Provide a finished surface, free of scratch marks,
rippling, and other surface irregularities. Do not leave tear marks greater
than 2 inch wide and 4 inches long, or other marks greater than 1 inch
wide and 1 inch long.

F. Cure Time and Repair. Do not allow traffic on the new surface until
it cures, to prevent pickup by vehicle tires. Repair traffic damage to the
new slurry seal surface at no additional cost to the Department.

G. Weather and Seasonal Limitations.

1. Weather Limitations. Place the slurry seal when pavement and
ambient air temperatures are at least 45 °F and are rising. Do not
place mix in rain or inclement weather, or if temperatures are
forecast below 32 °F within 24 hours of application.

2. Seasonal Limitations. Place slurry seal in accordance with the
following seasonal limitations:

a. From June 1 to September 15, in the Upper Peninsula; or
b. From May 1 to October 1, in the Lower Peninsula.

H. Quality Control. If the Engineer identifies conditions that cause an
unsatisfactory slurry seal, immediately stop production and begin
corrective action, at no additional cost to the Department. Maintain QC
measures until the Engineer accepts the work.
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Produce a mix that meets the JMF and the QC tolerances specified in
Table 506-1. Notify the Engineer immediately and stop mix production if
the QC test results exceed the tolerance specified in Table 506-1.
Identify the cause of the deviation and determine the corrective action
necessary to bring the mix into compliance. Obtain the Engineer’s
approval before resuming work.

1. Sampling and Testing. Conduct QC sampling and testing at the
following minimum frequency:

a. Randomly sample fine aggregate from the mixer and test for
gradation at a rate of onetest per 500 ton of aggregate.
Conduct at least one test per day of mix production.

b. Randomly, at least three times per day, calculate the percent
asphalt content of the mixture using the equipment counter

readings.
Table 506-1
Slurry Seal Quality Control Tolerances
Sieve Size Tolerance (%)
No. 4 5.0%
No. 8 5.0%
No. 16 5.0%
No. 30 5.0%
No. 50 4.0%
No. 100 3.0%
No. 200 2.0%
General Quality Control Tolerances (%)
Parameter Tolerance
Asphalt Cement Content Single Test 0.5% from JMF
Asphalt Cement Content Daily Average 0.2% from JMF

2. Documentation. Within one working day of mix production and
placement, provide a daily report to the Engineer with the following
information:

Control section;

Project number;

County;

Route;

Engineer;

Date;

Air temperature;

Control settings;

Calibration values;

Unit weight of emulsion (pounds per gallon);
Percent residue in emulsion;
Beginning and ending stations;

AT T S@moo0T®
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Counter readings (beginning, ending, and total);

Aggregates placed;

Gallons of emulsion placed;

Percent of each material;

Percent of asphalt cement;

Application rate;

JMF (percent portland cement, percent emulsion, gradation,
percent AC);

Contractor's authorized signature;

Calibration forms;

Aggregate gradations;

Aggregate certification or Shipment of Tested Stock; and
Asphalt emulsion load ticket and Shipment of Tested Stock
Report (Form 1922).

If using truck mounted machines, prepare a separate daily report for
each machine.

»T0QTOS3
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I. Acceptance.

1. Field Inspection Acceptance. Upon completion of work, schedule
an inspection with the Engineer. The Engineer will note deficiencies,
including areas exhibiting adhesion or cohesion failure, or other
factors the Engineer determines unacceptable. Correct work
identified by the Engineer as unacceptable.

2. Delayed Acceptance. At least 30 days after completion of the slurry
seal, the Engineer will inspect the project for surface flushing and
loss of material. If the Engineer finds these deficiencies, correct the
work as approved by the Engineer within seven working days of the
inspection, or other date, as agreed by the Engineer, and at no
additional cost to the Department.

506.04. Measurement and Payment.

Pay Item Pay Unit
S€al, SIUMY .. Square Yard

The unit price for Seal, Slurry includes the cost of cleaning existing
pavement surface, applying a bond coat, placing the mix, and traffic
control, including traffic control to complete corrective action.

The Department will pay separately for overband crack fill pre-treatment,
in accordance with subsection 505.04.
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Section 601 PORTLAND CEMENT CONCRETE FOR PAVEMENTS

601.01. Description. This work consists of providing and placing a
concrete mixture of portland cement, blended portland cement,
supplemental cementitious materials, fine aggregate, coarse aggregate,
water, and admixtures, combined in proportions for the grades of
concrete required.

The term “sack” refers to a 94 pound sack of cement.

601.02. Materials. Provide materials in accordance with the following:

1071 1311 o | RSOOSR 901
ST F= o [ O7=T 0 =T o | SRR 901
FIY ASR e 901
Coarse Aggregate 4AA, 6A, 6AA, 6AAA, 26A, 29A ........ooeeveeien, 902
Fine Aggregate 2NS ... 902
Concrete AMIXIUMES ......eevviiiieiiieiee e 903
WALEK ...ttt arababaraaa 911

Select coarse aggregate for the required grade of concrete in
accordance with Table 601-2.

Use stone sand 2SS only in concrete not exposed to vehicular traffic.

Provide concrete having an entrained air content of 5.0 to 8.5 percent
unless otherwise required by the contract documents. The Department
will not reject concrete, based solely on an air content less than
5.0 percent, provided the concrete is incorporated into the finished work
at least 3 feet below the surface of the ground or is entirely under water.

The Contractor may use slag cement and fly ash as an optional portion
of the cementing material with portland cement.

601.03. General Requirements.

A. Certified Batching Plants. Provide portland cement concrete from
certified portable and stationary concrete batch plant facilities that meet
the current requirements of the National Ready Mixed Concrete
Association (NRMCA) or other Department approved certification
programs for automatic control and automatic systems including the
following:

1. Plant Certification.

a. Stationary Concrete Batch Plants. Maintain plant equipment,
facilities, associated weighing and batching devices during
production.  Schedule inspections, and maintain valid plant
certification. Meet the requirements specified in the NRMCA
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Certification of Ready Mixed Concrete Production Facilities
Quality Control Manual or other Department-approved program
requirements.

Provide for scale inspections that conform to Iltem 2.1.2 of the
NRMCA Certification of Ready Mixed Concrete Production
Facilities Quality Control Manual, Section 3, “Plant Certification
Check List” (the NRMCA checklist), or other Department-
approved program requirements, at intervals no longer than six
months.

Check the batching accuracy of volumetric admixture dispensers
and volumetric water batching devices (including water meters)
in accordance with Item 2.5.3 and Item 2.5.4 of the NRMCA
checklist, or other Department-approved program requirements,
at intervals no longer than 90 days.

Portable Concrete Batch Plants. At the start of production,
and annually thereafter, ensure portable concrete batch plants
meet the requirements of subsection 601.03.A.1.a. After each
move, verify by inspection that the plant meets the requirements
for certification. Provide documentation of inspection to the
Engineer. Enlist the services of a registered private scale
inspection agency to certify the calibration and working order of
the weighing system after each move, before production.

Clearly display current inspection reports, certifying that scales
and volumetric batching devices meet the required tolerances at
each plant facility. Conduct inspections using qualified company
personnel, outside agencies, or scale companies. Display a
photocopy of the inspection checklist, completed by the
inspecting engineer, at each plant facility before providing
material to the project. Display the Certificate of Conformance at
each plant facility, provided by the NRMCA or other Department-
approved program administrator. Send current copies of the
Certificate of Conformance, scale inspection reports, and
inspection reports on volumetric batching devices to the
Engineer.

Correct nonconformance to certification requirements before
continuing concreting operations.

The Department may inspect batching equipment, facilities, and
associated weighing and batching devices, and review the
qualifications of private plant and scale inspectors, or inspection
agencies.
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2.

Batch Tolerances. Provide batching equipment meeting the
tolerances specified in the inspection checklist.

a. Cementitious Materials. Provide cementitious materials within
11 percent of the required weight, or for loads less than
30 percent of the scale capacity, within +0.3 percent of the scale
capacity.

b. Aggregates. Provide aggregates within one of the following
tolerances:

i. %2 percent of the required weights,

ii. x1 percent of the required intermediate and final cumulative
weights in aggregate batchers, or

iii. 10.2 percent of the scale capacity for intermediate weights
below 15 percent of the scale capacity and for final
cumulative weights, 30 percent below scale capacity.

c. Water. Provide water within 1.5 percent of the required
quantity, or £1.0 gallon, whichever is greater.

d. Admixtures. Provide admixtures within £3 percent of the
required quantity, or plus or minus the minimum dosage rate per
100 pounds of cementitious material, whichever is greater.

Capacity. Provide weighing and batching equipment capable of
weighing, in a single weighing, the quantity of each material required
to complete the final batch, unless the plant is equipped to weigh the
materials using one of the following alternate methods:

a. A device that automatically cycles to provide the required
number of increments, or

b. An automatic recording device that provides a permanent record
of the quantity of cement, aggregate, and water measured in
each individual batch

Ticketing System and Weekly Summary. Provide a ticketing
system conforming to the NRMCA or other Department-approved
program requirements. Ensure the information on the delivery ticket
is computer generated. Customer information may be hand printed
on each ticket.

Provide a space on each ticket for the inspector to sign at the
project. If producing concrete for more than one project, include on
each ticket, certification executed by the concrete producer. Include
a certification statement that concrete materials are tested and
approved, or certified as meeting Department specifications. If using
a dedicated batch plant for only one paving project, the Department
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does not require an inspector signature or the concrete producer’s
certification on the delivery ticket. Provide one signature for the daily
production, accompanied by the daily summary of concrete
production.

Provide an automated printout of target and actual batch weights
with each delivery ticket. If target and actual batch weight
information is computer generated on a separate document, include
the serial number of the corresponding delivery ticket, or other
means of cross reference. Attach the automated printout of target
and actual batch weights to the corresponding delivery ticket.
Collect tickets accompanying loads of concrete and provide them to
the inspector.

The Engineer may require additional information and a signature on
the tickets.

Provide a weekly summary of daily batching operations with
shipments identified by project to the MDOT region materials staff for
projects located in the region.

B. Non-Certified Batching Plants. Provide automatic cement and
aggregate batchers.

1.

Weighing and Batching Equipment. Provide weighing and
batching equipment capable of weighing, in a single weighing, the
quantity of each material required to produce proportioned concrete,
unless the plant is equipped to weigh the materials using one of the
following methods:

a. A device that automatically cycles to provide the required
number of increments for a batch, or

b. A Department-approved automatic recording device that shows
the number of increments placed in each batch.

With each method, make batch increments of equal size, unless the
weighing equipment automatically meets the requirements specified
in subsection 601.03.A.3 for varying batch sizes.

Weigh cement and aggregates on separate scales in separate weigh
hoppers, except in plants equipped to weigh cement cumulatively
with aggregates by first weighing cement in an enclosed
compartment of a single weigh hopper. If weighing cement
cumulatively with aggregates, conform to the batching tolerances
specified in subsection 601.03.A.2.

Discharge cement and aggregate in accordance with subsection
601.03.A, except discharge cement within £1 percent of the cement
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batch weight. Discharge aggregates within +1 percent of the
combined aggregate batch weights, or 94 pounds, whichever is less.

If using fly ash or slag cement as a blending material, weigh fly ash
or slag cement separately or cumulatively with the portland cement.

2. Bins and Hoppers. Provide the following:

a. Equipment to load aggregate bins capable of transporting and
discharging the aggregate into the bins without spilling into other
stockpiles, bins, or compartments;

b. Weather tight bins for cement, fly ash, and slag cement;

c. Weighing hoppers of a size and shape capable of holding the
material without leaking, supported entirely on the scales;

d. Hoppers and appurtenances designed and constructed to
prevent loss of material by air currents or other means during
weighing and discharge; and

e. Protection for the material against loss or damage while
transferring from the weigh hoppers to the mixer.

3. Scales. Enlist a registered private scale inspection agency to certify
the calibration and working order of the weighing system before
production. Display current inspection reports certifying that scales
and volumetric batching devices meet the required tolerance at each
plant facility. Send current copies of the scale inspection reports and
inspection reports to the Engineer.

4. Automatic Controls. Provide automatic controls for batching
equipment with individual starting mechanisms for each material, or
a single starting mechanism that when actuated controls all functions
of the weighing and metering operations for the materials. For each
material weighed, ensure placement of the required weight in the
weigh hopper and that the scale indicator balances within the
required tolerances for at least 1second before continuing
succeeding operations.

Equip the automatic control for each batching scale system with a
device for stopping the automatic cycle in the underweight and
overweight check positions for each material.

Electrically operate and interlock automatic batchers to provide the
following controls for each material weighed:

a. Interlock the hopper inlet mechanism to prevent opening if the
discharge gate is open,

b. Interlock the hopper discharge mechanism to prevent the
following:
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i. Opening while filling the hopper,

ii. Opening before the full batch is in the hopper and the scale
balanced,

iii. Opening if the batch in the hopper is overweight or
underweight by more than the required tolerances, and

iv. Closing and locking and starting the next batch before
emptying the hopper to less than 1 percent of the batch
weight for the scale, or 94 pounds.

Do not allow the automatic control system sensing mechanism to
exert a force on the scale weighing mechanism or indicating
mechanism within the weighing range of the indicator.

Equip each dial scale system with a removable dial puller that
inspectors can attach to the dial lever system to check the automatic
control system settings by moving the dial smoothly and slowly
through its range.

Provide weighing systems equipped with load cells, including a
device capable of simulating load conditions to enable verification of
proportioning setpoints and interlocking tolerances for each material.
Equip the device with the ranges or adjustments to enable a display
of each consecutive value of digital indication, held for the time
necessary for inspection.

Ensure the plant operator completes the automatic control system
checkout procedure periodically, as requested by the Engineer.

Dispensers and Controls for Liquid Admixtures. Provide
dispensers capable of measuring the admixture volumetrically.
Ensure batching controls are clearly visible to allow the operator to
monitor the accuracy of admixture delivery. Start the admixture
dispenser system using the single starting mechanism for the entire
batching system, or for one of the primary ingredients of the mixture.
Introduce the admixture into the sand, the water line, or directly into
the mixing drum.

Use a separate dispenser for each admixture. If using more than
one admixture, avoid intermixing admixtures before introduction into
the mixture by dispensing admixtures as follows:

a. Outlet into different portions of the sand in the weigh hopper,

b. Outlet into different locations in the water line,

c. Use separate outlets into the sand, the water line, and the mixer
drum, or

d. Cycle through a common outlet to dispense only one admixture
at a time.
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Provide a dispenser piping system free of leaks with valves to
prevent backflow or siphoning.

Provide a dispenser system for admixtures capable of measuring
and dispensing the quantity required for each batch. Include a
device on the dispensing system showing the flow of admixture, or
showing if admixture is in the dispenser.

Provide a dispensing device with an accuracy within +3 percent of
the required material volume batched, or within +1.0 fluid ounces,
whichever is greater. Equip the plant with the calibrated devices to
check the dispensed volume to the required accuracy.

Provide batching controls that start the batching operation and stop
the flow automatically when the required volume is measured.
Ensure controls show when the batching operation is complete.

Interlock the admixture dispenser system with the batching
operations to ensure the dispenser resets to start before charging.
Interlock the dispenser to ensure it does not start admixture
discharge unless the controls are cleared of the previous batch with
the volumetric devices resetting to start or signaling empty.

6. Water Measuring Equipment. Measure water by volume or weight.
If directed by the Engineer, demonstrate the accuracy of water
measuring equipment. Ensure the water system discharges the
required water into the mixer drum during the first ¥ of the required
mixing time and stops the flow automatically after discharging the
required quantity of water. Provide an indicator to show the quantity
of water used in each batch.

7. Mixers. Provide Department-approved batch mixers meeting the
requirements of this subsection. Ensure mixers combine the
aggregates, cement, water, and admixtures and discharge the
mixture without segregation.

Provide portable and central batch type mixers. Equip batch type
mixers with a timing device that automatically locks the discharge
mechanism during mixing and releases at the end of the mixing
period. Provide a mixer capable of mixing the entire volume of
batched material in one operation.

Provide revolving drum truck mixers in good condition. Ensure mix
materials, including water, do not leak or spill from the time of
charging until discharged. Equip the mixer with a Department-
approved revolution counter. Use truck mixers capable of removing
wash water collected in the mixer drum.
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Ensure mixers have an attached metal plate showing the following
information:

a. Serial number,

b. Maximum mixing capacity in volume of mixed concrete,

c. Mixing speed of the drum, and

d. The maximum agitating capacity in volume of mixed concrete, or
on truck mixers and agitators, the agitating speed of the drum or
blades.

Concrete Hauling Units. Provide hauling units capable of
delivering concrete in a non-segregated condition. Maintain
equipment in good condition. Ensure mix materials, including water,
do not leak or spill from the time of loading until discharged.

Continuous Batching and Mixing. Provide continuous batching
and mixing equipment meeting the requirements of ASTM C 685.
Only use continuous batching and mixing equipment for
proportioning latex modified concrete or prepackaged hydraulic fast
set patching mixtures.

Inspector Facilities. Provide space for the inspector to observe
batching operations, and provide desk space in commercial plants,
for the inspector's use.

If the contract documents require determination of the water to
cementitious material ratio, provide sample-drying equipment, work,
and storage areas for performing moisture tests and storing
equipment.

Waiver of NRMCA Certification and/or Automation

Requirements. If no fully automated, certified facility is located within
25 miles of the project, the Engineer may waive certification, automation
requirements, or both.

1.

Waiver of Certification. The Engineer may allow the use of non-
certified, automated plants if no fully automated, certified facility is
located within 25 miles of the project. Provide an automated plant
that meets the requirements of subsection 601.03.B.

Waiver of Automation and Certification. The Engineer may allow
the use of non-certified, manual plants if no automated plant with
batching facilities meeting the requirements of subsection 601.03.B,
is located within 25 miles of the project. If no automatic plant is
located within 25 miles of the project, the Engineer will not require
the following devices specified in subsection 601.03.B:

a. Automatic incremental batch cycling devices,
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b. Interlocking devices for cement and aggregate,
c. Electrical tolerance indicator devices, and
d. Automatic dispensers for admixtures.

D. Providing and Handling Materials

1. Aggregates. Provide, stockpile, and handle aggregates to minimize
segregation. Place each aggregate source and type in a separate
bin or stockpile. Do not intermix aggregate sources. Provide firm,
level ground for stockpiles and clean the area of deleterious material
before importing aggregates. If stockpile areas are not paved, do not
use the bottom 12 inches of the stockpile. Do not use lumps of
frozen aggregate. Use appropriate equipment and stockpile
management procedures to ensure that the aggregates are
maintained within specifications.

Maintain a uniform aggregate moisture content during each day's
run, without evidence of surplus water. Keep stockpiles of slag and
other highly absorptive aggregates at a uniform saturated surface-
dry moisture content using the methods specified in the Department-
approved Contractor Concrete Quality Control Plan.

Store fine and coarse aggregates for Department work in separate
piles or bins, separate from aggregates for other work. If the coarse
aggregate consists of a blend of at least two gradations, stockpile
each gradation separately.

2. Cementitious Material. Store cementitious material provided in
bulk form in separate weatherproof bins. Do not use wet or
contaminated material.

Before refilling bins with new material of a different type or grade of
cementitious material, empty bins to a quantity less than the quantity
necessary for two concrete batches.

Changes in cementitious material sources will require a new mix
design.

Provide the Engineer with a copy of the shipment notice showing the
quantity of each cementitious material for each shipment and
certification that material meets Department specifications.

3. Chemical Admixtures. Handle, store, and protect chemical
admixtures according to manufacture’s recommendations.

E. Mixing Concrete.

1. General. Produce and deliver ready-mixed concrete as central-
mixed or truck-mixed concrete. The Department considers central-

6-9



601.03

mixed concrete completely mixed in a central mixer and transported
to the project in a truck agitator, a truck mixer, or Department-
approved non-agitating equipment. The Department considers truck-
mixed concrete completely mixed at the plant site in a truck mixer
with a Department-approved revolution counter.

Provide communication service from the project to the batching plant
and make the service available to the Engineer during concreting
operations.

Empty the mixer drum completely after each batch and before
recharging. Do not exceed the capacity of the mixer shown on the
metal plate attached to the mixer. For agitating units and truck
mixers used to transport central-mixed concrete, do not exceed the
manufacturer's recommended batch size for the maximum agitating
capacity of the equipment.

Batch Mixing. Rotate the drum or blades at the speeds
recommended by the manufacturer and shown on the metal plate
attached to the mixer. Measure mixing time from the time all cement
and aggregates are in the mixer until the start of concrete discharge.
For multi-compartment mixers the mixing time includes the transfer
time between drums. Charge the ingredients into the mixer so some
water enters before the cement and aggregate, and all the water
enters the drum before ¥ of the required mixing time elapses.

a. Central Mixed Concrete. Mix each batch of central-mixed
concrete 45 seconds for turbine mixers and 60 seconds for
revolving drum and pugmill mixers, or as otherwise specified in
the quality control plan. For revolving drum and pugmill mixers
with a capacity of 1 cubic yard or less, mix for at least
90 seconds.

b. Truck Mixed Concrete. Mix each batch of truck mixed concrete
for more than 70 revolutions at mixing speed.

Elapsed Time. Do not exceed the time limits specified in Table
601-1 from the time of charging the mixer to complete concrete
discharge.

Charging begins when the cement contacts the mixing water or
damp aggregates.

For agitating units and truck mixers, if the time from charging the
mixer to complete discharge may exceed 30 minutes, continuously
agitate the concrete.
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Table 601-1
Time Between Charging Mixer and Placing Concrete (a)

Concrete Temperature (ASTM C 1064)
Type of Unit <60 °F 60 °F — 85 °F >85 °F
Open Top Trucks (b) 60 45 30
Open Top Agitating Units (b) 60 60 30
Closed Top Agitating Units and Truck Mixers 90 60 45
Truck Mixers and Closed Top Agitating Units
with Concrete Containing Water-Reducing 120 90 70
Retarding Admixture (c)

a. Times shown in this table are in minutes.

b. Not allowed for structural concrete.

c. Superstructure concrete must meet the time limits for closed top agitating units and
truck mixers.

4.

F.

Additional Water at Placement Site. Add water to concrete
transported in truck mixers only if additional mixing water is needed
for the concrete to achieve the slump specified in the approved mix
design and the batch in the truck mixer does not exceed the rated
mixing capacity. Do not add more water than specified in the
Department-approved concrete mix design, based on the maximum
water content and maximum water to cementitious material ratio.
After adding water, provide at least 30 revolutions of the truck mixer
drum at mixing speed before discharging concrete. Complete
additional mixing at the project within the maximum time specified in
subsection 601.03.E.3. Document, on the delivery ticket, water
added after batching and the resulting water to cementitious material
ratio. Provide the information to the Engineer on a daily basis. Do
not add water to the concrete during discharge or placement. Do not
add water in truck chutes or pump or slipform hoppers beyond the
minimum necessary to wet the surfaces for lubrication.

Concrete Temperature Requirements. At the time of concrete

placement, ensure a concrete temperature from 45 °F to 90 °F.

1.

Heating Concrete Constituents. Heat the water, the aggregates,
or both to meet the minimum required placement temperature. Do
not heat aggregates to more than 150 °F.

If heating the concrete constituents, do not exceed a plastic concrete
temperature of 80 °F, except if placing concrete in insulated forms,
do not exceed a plastic concrete temperature of 70 °F. Mix the water
with the aggregates before adding the cement.

Use aggregates free of ice and frozen lumps at time of batching.
Heat aggregates in stockpiles or bins using steam or hot water coils,
live steam, or by indirect hot air. Do not use direct flame to heat
coarse aggregate. During batching operations, compensate for
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accumulated condensation from heating to maintain the slump within
the required limits.

2. Concrete Accelerators. For concrete pavements, if the mean daily
air temperature is forecast to remain below 45 °F during the curing
period, the Engineer may allow or require the use of additional
cement or a non-chloride accelerating admixture. Include the
increased cement content or the admixture content in the mixture
requirements.

G. Concrete Quality Control. Provide quality control for concrete in
accordance with section 604. Unless otherwise required, supply
concrete pavement mixtures meeting the requirements of Table 601-2.
Use supplemental cementitious materials as allowed by the contract
documents.

H. Work Progress Specimen. Ensure that the strength of pavement
and structure concrete meets the requirements of subsection 104.11.B
for opening to construction traffic or vehicular traffic, removing shoring or
forms, or similar operations. Determine concrete strength by one or
more of the methods specified in subsections 601.03.H.1 or 601.03.H.2.
Allow the Engineer to witness testing of work progress cylinder or beam
specimens and non-destructive testing, including calibration tests.

Adjust operations as necessary to conform to the specified concrete
strength requirements.

1. Test Cylinders or Beams. Make a series of test cylinders or
beams. Cure the specimens in environmental conditions similar to
those in which the pavement or structure will cure.

2. Non-Destructive Tests. Conduct non-destructive tests at locations
designated or approved by the Engineer. Perform non-destructive
tests according to ASTM C 803 or ASTM C 805. Calibrate non-
destructive test equipment between the strength of flexure or
compression test specimens at various stages of curing, and
rebound number measured by a concrete test hammer, or
penetration resistance. Calibrate for a given instrument and for the
specific materials and concrete mix. Make and test occasional
cylinders or beams to verify the calibration.

Obtain the Engineer's approval for alternative non-destructive
concrete strength test methods.

601.04. Measurement and Payment. The cost of portland cement
concrete pavement mixtures is included in unit prices for related pay
items.

6-12



‘Jubiem Ag %0z 03 dn
Juswad puejuod aonpal Aew 10joe1U0D 8y} ‘PaAOWBL JuUsBWad Jo punod Yyoes Joj yse Al jo q| 0L Buinmsgns

X
JO "WBwWa Jo (pAo/syoes 0'g) PAD/Q| Z8Z 1SE9| Je SUIBlUOD 8]aI0U0d X apels) ‘palioads asIMIaylo Ssajun
‘yBiem Aq ‘9,0z 01 dn juswad pueod sonpal Aew J0joeIU0) By} ‘pPaAOWal Juswad jo punod yoes 1oy
yse Al Jo g 0°L Bunniasgns §| "juswad Jo (pAo/syoes 24G) pAo/q| 1S Buluieluod a1a10uo09d apelb [erolawwo) N
618
A (3)68Y | ‘v18°cL8
000°¢ 009z | 00Z‘C — 009 0SS 00§ — ‘018 ‘808 Zd
GG /1S ‘908 ‘¥08
‘€08 ‘209
96 (8) 925 018 ‘€08
00s‘e 000t | 009‘c — 059 009 0SS — ‘208 ‘108 Id
09 95 ‘€09 ‘209
00S°‘c 000'c | 009'c — 059 009 0SS — 09-06 |¥#9S—0.¥| €09 209 | () WiId
00S°‘c — 000°¢ | 009°C | 0S9 — 009 0SS 0L 8G9 108 ‘€09 ON-d
sAepgz | sAepy) | sheps | sAepg |sAepgz | sAepyl | sAeps |sAepg| syoes pA2/q| (0] (60q)
9oua19)9y | opeis
U'p) JaquinN | ejas0u0)
JuauO0 JUBWIYH uoloeg
(1sd) (1sd)

yjbuaiyg anissaidwon

yjbuasyg jeanxal4

(e) y1buang ubisag sse|H wnwiuip

SaIN)XI\ JUBWAARY 9)}310U0D

¢-109 3lqel

¥0°109



¥0°109

bunybr pue [eouyos|3 618 seyold pered 18

uonosjold ado|s €18 suoddng pue subig oujel| jusuewlad 0L8

SU9IIG 8Ie|) pue sialeg 8}810u0) 08 sda)s pue ‘sdwey Y[emapiS ‘Y|emaplS 8)940U0) €08
SJBPIAIQ pUB JB)INS ‘gIny 8}8J1ou0) Z08 sAemanlq 81a10uo) 108
uOljeJ0}SOY JusWoAed 8}aI1ouo0) €09 Juswaned 8}81o0uo) 209

aouala)ay Jaquinp ‘I
‘paniwiad jou s usawad ||| 8dA]l 'y
(0S1 WLW) palinbau se ‘uoiepelb ajebaibbe paziwndo ue asn Aew Jojoequo) ayy b
"0°€0°206 uonossqns ul
payoads sjuswalinbai |eaisAyd ay} 199w }snw sajebaibbe asieo) ‘sa2inos |einjeu Ajjeoibojoab Ajuo wouy sajebaibbe
asn (0g€l ILIN) 09 uonoss ui payoads se uonepelb sjebaibbe pazjwiido ue saiinbai 8}810U0D |\ L d SpeIS 4
"JUBJUOD JUBWSD PadNpal YIMm Saxiw Joy Jayem Buixiw ul uoizonpas apiaoid
0} ‘18I S1onpold paulend ay} ul payioads ‘einixiwpe Buionpal-iajem jo Ayjuenb papuswiwiodal s Jainyoejnuew ay} asn o
"Jayjeam p|oo ay} Aq pasiwoidwod
10U 8Je 8)310U0D pauspley ay) Jo sonsuaoeIRYD AJljlenb ay) Jey) ainsua 0} 8}81oU02 NYIS Ul 8y} Jo uoioajold pue ‘Bund
‘Spoylaw uononIsuo ‘sassasold Buixiw pue Buiydieq 83810u09 ‘sjeusjew ul sabueyd jiejop 1snw uejd pasiaal ay|
Juswaoe|d 8)81ou0d Jayjeam pjoo 0} Joud [eaosdde s asuibug ay) 4oy ueld [043u0D AJllenb pasiaal e Jwqgns ‘4, O Mojaq
aq 0} }se0310} S| Juswade|d 8}8IoU0 Ja)e SAEP SAIINDBSUOD ()| }XBU 8y} Jo} ainjesadwa) wnwiuiw abelane [B20] 8y} §| 'p
"2d 9peID 10} %Y/ ‘Ld PUE ON-d
sapels) 10} %z/ S 8)2J0U0D JO dWN|OA Jiun Jad ayefaibbe asie0d Jo (8s00| ‘AIp) BWN|OA Y|ng Jo} siseq ubisap xiw ay] o
‘Aep Jad
S3J21yaA 000‘SG 0} |enba Jo uey) Jajealb si | Qy [euondalip 8y y JuswaAed 8}a10u0d dwes pue auljuiew Joy A|SAISN|OXd
a)ebalbbe 8s1e0d yyy9 Sse|D asn N PUB Zd ‘Ld ‘ON-d Sepelo Jo} YVV9 JO VY9 ‘Y9 ajebaibbe asieod asn q
‘suonenyis Buiaed Jayjo ul aouejdasoe Joj Yibualls aaissaidwod pue oujel} o} Buiuado Joy yibuails [einxajs asn e

(panunuod) sain)xip JuswaAed 93a1ouo)
Z-109 3|qelL




602.01

Section 602. CONCRETE PAVEMENT CONSTRUCTION

602.01. Description. This work consists of constructing a jointed
portland cement concrete pavement, unbonded concrete overlay, base
course, or shoulder, with or without reinforcement. This work also
includes submitting a concrete quality control plan in accordance with
section 604 before beginning concrete production.

A. Classification. The term "pavement", as used in these
specifications, may include the following:

Concrete Pavement. Concrete placed for mainline pavement,
multiple lane ramps, and collector-distributor roadways. Typical
sections consist of standard widths and of lengths conducive to
production paving.

Concrete Overlay. Concrete pavement placed on an existing
pavement section. Typical sections consist of standard widths
and of lengths conducive to production paving.

Miscellaneous Concrete Pavement and Miscellaneous Concrete
Overlay. Concrete placed for single lane ramps, acceleration/
deceleration lanes, approaches, and intersections, and
pavement gaps. Typical sections consist of variable widths and
limited lengths not conducive to production paving.

Temporary Concrete Pavement. Concrete pavements constructed
for temporary duration.

Concrete Pavement with Integral Curb. Pavement and curb
constructed monolithically.

Concrete Base Course. Concrete pavement that will be surfaced
with hot mix asphalt (HMA) or concrete overlay.

Concrete Shoulders. Concrete pavements placed as shoulders.

602.02. Materials. Provide materials in accordance with the following:

Concrete, Grades P1, PAM, P2.......oooiieeeeeeeeeeeeeeeeee, 601
Curing MaterialS .........oooiiiiiii e 903
Epoxy Coated Lane TieS ......ocueiiiiiiiiiieiiicee e 905
Steel Reinforcement ... 905
Bond Breaker Material..............ooouuiieiiiiiiiiiiicc e, 914
JOINEMALEHAIS ...oooveeeieiiieeeeeeeeeeeeeeee e 914

Provide Grade P1 or Grade P1M for concrete pavement, miscellaneous
concrete pavement, concrete overlay, and miscellaneous concrete
overlay.
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Provide Grade P1, Grade P1M, or Grade P2 for concrete base course,
concrete shoulders, and temporary concrete pavement.

The Engineer may approve Grade P1M for other applications.

Where concrete shoulders are cast monolithically with concrete
pavement, provide the grade required for the concrete pavement.

Provide curing compounds in accordance with the following:

A. Transparent curing compound for base course concrete,

B. White or transparent curing compound for temporary concrete
pavement, and

C. White curing compound for other pavement, shoulders, and curb
surfaces.

Install epoxy coated lane ties or deformed bars in accordance with
Standard Plan R-41 Series. For epoxy coated load transfer dowels
delivered without the bond-breaking coating, submit written certification
to the Engineer. Include the specification designation of the asphalt or
equivalent material for the coating and certify that the material conforms
to specification requirements.

602.03. Construction.

A. Equipment. Provide and maintain equipment necessary to
complete the work.

1. Fixed Forms and Back-Up Rails. If paving with fixed forms, use
back-up rails attached to the forms to raise equipment wheel flanges
clear of previously cast pavement.

Provide metal forms with section rigidity to support the paving.

Use flexible or standard steel forms with flexible liners where the
radius of the curve is less than 150 feet, except where temporary
concrete pavement is required.

2. Compactor. Use mechanical compactors for constructing aggregate
base under the concrete pavement.

3. Concrete Spreader. Use a Department-approved device to spread
and strike off each layer of concrete and to finish the top layer of
concrete. Provide a spreader with a weight and rigidity to strike off
the concrete to the required grade and profile.

4. Dowel Bar Inserter (DBI). The Engineer may allow the use of a DBI
in lieu of load transfer assemblies. Use a Department-approved
mechanical DBI that automatically installs load transfer bars at the
required depth and consolidates the surrounding concrete.
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5.

10.

11.

Lane-Tie Installer. Use a Department-approved manual or
mechanical method for installing lane-ties.

Reinforcement Bridge. For reinforcement not placed on chairs or
mechanically lifted off the grade, transfer the reinforcement from the
hauling equipment to a movable bridge that spans the newly cast
pavement. Provide a bridge that can carry the reinforcement load
without deflecting the form or rutting the track line.

Internal Vibrator. Use mechanical internal vibrators, set in
accordance with the manufacturer’'s specifications, which provide
concrete consolidation for a radius of 1 foot around the vibrator head.

Provide a device to monitor the rate of vibration for each concrete
vibrator. Verify that all vibrators are operating properly, each day
prior to paving and periodically during daily paving operations.
Replace any defective vibrators immediately. Connect the vibrators
to start automatically with the forward movement of the equipment
and stop automatically when the forward movement stops. Space
and operate vibrators as recommended by the manufacturer.

Floating and Finishing Equipment. Shape, screed, and float the
concrete to form a dense, homogeneous pavement, requiring only
minimum hand finishing.

Provide hand floats and 10-foot straightedges, rigid, and free from
warping. Provide handles with a length that will allow finishing half
the width of the newly placed pavement. Provide box or channel
hand floats with a floating face at least 6 inches wide.

The Contractor may use a roller screed or other manual or semi-
automated finishing equipment for one lane-width pavements. The
Engineer may approve the use of a roller screed for wider
pavements if the Contractor demonstrates methods and equipment
are in accordance with subsection 602.03.A.3 and subsection
602.03.A.6.

Straightedges for Testing Surface Smoothness. Provide two
5-foot straightedges and one 10-foot straightedge, rigid and free from
warping, for the Engineer's use.

Stencils. Provide a template device for imprinting the pavement.
Provide numerals that are 3 inches to 4 inches high and at least
Ya inch deep.

Foot Bridges. Provide at least one moveable bridge for use in
finishing the pavement, installing monument boxes, performing wet
checks, and crossing the pavement. Foot bridges spanning slab
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widths of at least 16 feet must be equipped with wheels, unless they
are an integral part of the paving equipment. Design and construct
foot bridges to prevent contact with the concrete.

12. Membrane Sprayer. Use mechanical equipment to apply curing
compound to exposed pavement surfaces. Provide fully atomizing,
self-contained spray equipment that is self-supported on wheels or
tracks located outside the newly placed pavement. Provide
continuous stirring of the compound during application. Apply a
continuous uniform film of curing compound to exposed concrete
surfaces.

The Engineer may approve hand spraying equipment for small and
irregular shapes of new concrete pavement. Ensure the sprayer is
capable of applying a uniform film of atomized curing compound at
the required rate.

Inspect curing compound application equipment before starting daily
production to ensure its ability to apply the curing compound, as
required.

13. Concrete Saws. Use a concrete saw for the required application
and as recommended by the manufacturer.

14. Joint Sealing Equipment. For hot-poured rubber-asphalt type joint
sealing compound, provide an indirect or double-boiler heating kettle,
using oil as the heat transfer medium. Provide a thermostatically
controlled heat source, built-in automatic agitator, and thermometers
to show the temperature of the melted sealing material and the oil
bath. The Engineer may require a demonstration that the equipment
will consistently produce a joint sealant of required pouring
consistency.

Equip the kettle with a pressure pump, hose, and nozzle that can
place the joint sealant to the full depth of the joint and completely fill
the joint. Do not use direct flame heat on the nozzle.

B. Base Preparation. Construct and maintain the base to the required
line, grade, and cross section, in accordance with subsection 302.03.A,
subsection 302.03.B, and subsection 302.03.C before pavement
placement. Prepare the base and allow the Engineer to test and accept
the base before setting forms or slip-form paving.

Ensure that the paving equipment will maintain the grade tolerance
specified for the pavement. Shape and finish the base in accordance
with subsection 302.03. If the prepared base is damaged by
construction equipment, reconstruct the grade and cross section, as
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directed by the Engineer, before placing the concrete, at no additional
cost to the Department.

C. Placing Forms. Trim the compacted base close to the staked grade
using base preparation equipment. Check the base for line and grade,
and correct irregularities before placing the forms. Compact the base
outside the area to be paved, to support the forms.

Set forms and provide time for the Engineer to check them before
placing concrete. Provide uniform bearing of the forms directly on the
base throughout their length and width. Securely join, lock, and stake
each form segment. During paving, do not allow vertical movement to
exceed Ysinch, and horizontal movement to exceed %iinch. Brace
flexible forms to prevent movement during concrete placement.

After the forms are set and cleaned of hardened concrete or mortar, the
Engineer will check them. If requested by the Engineer, fabricate string
lines for checking line and grade. Adjust form lines that vary from the
staked line by more than %z inch, or from the staked grade by more than
Vs inch.

Treat the inside of all forms with a release agent that will not discolor or
adversely affect the concrete. Do not allow the release agent to come in
contact with steel reinforcement, lane ties, or existing concrete surfaces.

D. Placing Concrete. Set structure castings to grade and alignment
before, or during, concrete placement. The Engineer will allow the
boxing-out method for concrete base course and temporary concrete
pavement. Clean structure castings to allow adhesion of the concrete.

Place concrete on a moist base. Do not place concrete on a frozen
base, or an unstable base caused by excessive moisture.

Keep the top of the forms clean and free of concrete during placing and
finishing.

Inspect vertical surfaces of previously placed concrete and the adjacent
grade, and remove material that would prevent the adjoining concrete
pour to consolidate or conform to the plan dimensions. Before placing
an adjoining pavement, inspect the open-graded base for contamination
from fines or debris. If the Engineer determines that contamination
requires removal or replacement, remove and replace at no additional
cost to the Department.

Where pavement is constructed on a base that could sustain damage
from hauling units, mechanically transfer the concrete from the hauling
units to the grade. Provide transfer equipment that is self contained, self
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supported, with wheels or tracks located outside the base for the
concrete pavement.

Spread and strike off the concrete as soon as it is deposited on the base.
Avoid segregation. Consolidate the concrete along the faces of fixed or
sliding forms and next to transverse dowel bar assemblies with internal
vibrators.

Where using the slip form method, vibrate concrete for the full width and
depth of the pavement. Where placing the concrete in two layers, the
consolidation may occur after placing the top layer.

Continually monitor the operation of vibrators mounted on the paving
machine. Do not commence with paving until the Engineer has
documentation that vibrators are operating in accordance with the
manufacturer’s specifications. If a vibrator malfunctions during paving,
discontinue paving operations and correct the malfunction. Resume
paving when malfunctions are corrected and the Engineer approves.

Cease vibration and tamping when the paving equipment stops.

Provide labor, materials, and equipment to ensure continuity of the
paving operation. The Engineer may stop production if there is not
sufficient equipment or labor to keep pace with the other paving
operations. Where placing the concrete in two layers, place the top layer
of concrete within 30 minutes of placing the bottom layer. For
unavoidable interruptions of concrete placement, for longer than
30 minutes, place a transverse, end-of-pour joint, Symbol H.

Operate equipment to prevent damage to pavements and bridge decks
and to maintain the required grade in transitioning from the pavement to
the deck.

Do not allow vehicles or equipment, other than joint saws or ride quality
measurement equipment, on new pavement, or portions of new
pavement, until the concrete reaches a strength in accordance with
subsection 104.11.

Keep existing pavements clean of materials that may interfere with
finishing operations or cause damage to the concrete surface.

Where placing slip form pavement in two layers, the first layer may be
cast from 3 inches to 6 inches narrower, on each side, than the width of
the proposed pavement slab. Ensure the gaps on each side are at least
twice the largest dimension of the concrete aggregate. Cast full depth
pavement at the edges with the second layer.
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Finish concrete placed each day during daylight, unless required artificial
light is provided. Provide artificial light at no additional cost to the
Department.

To maintain cross-traffic, provide gaps in the concrete pavement or place
temporary bridges or pavement crossings in accordance with section 812
and as approved by the Engineer.

E. Placing Pavement Reinforcement. Place the reinforcement from a
reinforcement bridge, or by other Department-approved methods that will
not contaminate the concrete. Place reinforcement that is free of loose
rust and other contaminants.

F. Constructing Joints.

1. Longitudinal Lane Tie Joints with Straight Tie Bars (Symbol D
and Symbol S). Place tie bars at the required depth, parallel to the
finished surface, at right angles to the joint, and at the spacing
shown on the plans. |Install lane tie bars, except in temporary
concrete pavement, using Department-approved chairs or
mechanical devices. Do not place lane tie bars in the concrete by
hand methods.

The Engineers will not require installation of lane tie bars and the
sawing of joints for temporary concrete pavement, unless otherwise
required by the contract.

Pull-out resistance testing is not required for Symbol S joints.

2. Longitudinal Bulkhead Joints (Symbol B). Install epoxy coated
bent bars parallel to the surface of the pavement and at right angles
to the edge of the pavement. Install the bent bars to allow
consolidation around the bars without causing concrete slumping at
the edges. Straighten bent tie bars after the concrete has gained
required strength. Straighten tie bars to run parallel to the surface of
the pavement and perpendicular to the edge of the pavement.
Ensure the epoxy coating is not torn or loosened within 6 inches of
the joint face. Repair tears or loosening of the epoxy coating within
6 inches of the joint face using the coating material recommended by
the coating manufacturer.

Space and install lane ties to meet the pull-out resistance shown in
Table 602-1. If the test results on the ties from the first day of
placement meet the requirements of Table 602-1, the Engineer will
determine the need for additional testing.

If the average pull-out resistance is less than the minimum
requirements in Table 602-1, install additional epoxy-anchored lane
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ties in accordance with Standard Plan R-41 Series, at no additional
cost to the Department. Do not place adjacent pavement until the
Engineer tests the additional lane ties.

The Engineer may waive verification tests for projects with less than
1,000 feet of longitudinal bulkhead joints.

Table 602-1
Lane Tie Pull-Out Resistance
Distance From Joint Being Average Pull-out Resistance
Constructed to Nearest Free Edge in Per Foot of Joint
of Completed Pavement (a) (Ib minimum) (b, c)
<12 ft 2,200
>12ft— 16 ft 3,200
>16 ft — 23 ft 4,500
>23 ft - 27 ft 5,200
>27 ft— 35 ft 6,800
>35 ft —(d)
a. Includes combinations of tied lane widths, valley gutter, curb and gutter,
or concrete shoulder.
b. Slippage must not exceed /16 in.
c. Refer to Section D7 of the Materials Quality Assurance Manual for
inspection procedure
d. As directed by the Engineer

Transverse Joints. Saw transverse contraction and expansion
joints in accordance with subsection 602.03.N. Construct transverse
plane-of-weakness joints in pavements without load transfer bars as
shown on the plans.

Where placing pavement in partial-width slabs, place transverse
joints in line with like joints in the adjacent slab. Where widening
existing pavements, place transverse joints in line with like joints in
the existing pavement and in line with "working" cracks that function
as joints, if directed by the Engineer.

Provide load transfer assemblies manufactured in accordance with
the Standard Plans. The Engineer will reject nonconforming load
transfer assemblies. Stake the load transfer assemblies in place. Do
not cut the shipping tie wires. Allow time for the Engineer to check
the assemblies for condition, line, and grade before placing concrete.
Permanently mark dowel bar locations on the vertical face of the
plastic concrete pavement to accurately identify and locate joints for
subsequent sawing.

For expansion joints, equip the free end of the bar with a close-fitting,
Department-approved cap.
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Where using more than one section of premolded joint filler in a joint,
tightly butt the sections together. Place the bottom edge of the
premolded filler in contact with the base and the top edge at the
required depth below the surface of the pavement. Place the
expansion joint filler perpendicular to the surface and the centerline
of the pavement.

Construct an end-of-pour joint (Symbol H) if at least seven days will
elapse between casting adjacent pours. If operations will resume
before seven days, construct the joint at a contraction or expansion
joint. Locate and form the joint by placing a bulkhead in the center of
the load transfer device.

If using a Dowel Bar Inserter (DBI) to install load transfer bars, space
the bars in accordance with Standard Plan R-40 Series for DBIs.
Place and consolidate the pavement full-depth before inserting the
dowel bars. Permanently mark dowel bar locations on the vertical
face of the plastic concrete pavement for accurate identification and
location of joints for subsequent sawing.

Insert dowel bars into the full-depth plastic concrete, and consolidate
the concrete around the dowel bars, leaving no voids. Do not use
hand-held vibrators. Align dowel bars in the vertical and horizontal
planes to within % inch for the entire length of the bar. Center
dowels bars longitudinally within a tolerance of +2inches of the
location of the transverse joint shown on the plans.

Verify the inserted dowels meet the required tolerances. The
Engineer will witness these measurements. Provide documentation,
if requested by the Engineer. The Concrete Quality Control Plan
requires daily wet checks of the dowel bars. Mark and replace joints
that are out of tolerance at no additional cost to the Department.

Locate the night header at the transverse joint location shown on the
plans, or relocate if approved by the Engineer. Place a test joint
beyond the night header. Saw the joint full-depth and remove for
inspection of the dowel bar placement before restarting the concrete
pavement operation. Install dowels in the night header by
excavating into the plastic concrete or place them in drilled or
preformed holes after removal of the test joint. If the Contractor uses
a continuous paving operation that does not stop, the Engineer will
establish the test joint location. The Engineer may waive the test
joint requirements with documents showing of three successive days
of satisfactory performance.
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G. Screeding. Screed and consolidate concrete pavement to achieve
the final cross section shown on the plans. Use machine methods that
avoid material segregation.

The Engineer may allow the use of manual methods for concrete
pavement gaps less than 160 feet long and no greater than one lane
width wide, or if the pavement is entirely concrete base course.

Do not use water to enhance finishing operations, unless otherwise
directed by the Engineer. If the Engineer allows the use of water to
enhance finishing operations, apply the water as a fog spray or fine mist.

H. Finishing Surface. Screed or extrude the finished surface to a
smooth, sealed, and uniform appearance in accordance with the final
cross section shown on the plans.

I. Straightedge Testing, Surface Correction, and Edging. While the
concrete is still plastic, test the slab surface for compliance with the
required grade and cross section using a 10-foot straightedge, or other
method if approved by the Engineer.

If high or low spots exceed '&inch over 10 feet, suspend paving
operations and correct the finishing procedures. Correct high or low
spots in pavements that exceed the tolerances and obtain the Engineer’s
approval before resuming paving operation.

The Engineer will evaluate high or low spots, in hardened concrete, that
exceed Yz inch over 10 feet, or % inch over 50 feet in accordance with
subsection 104.04.

Correct edge settlement that exceeds %sinch before the concrete
hardens.  Suspend paving if edge settlement exceeding %iinch
continues for at least 10 feet, and make corrections before resuming
paving.

Do not leave overhanging projections on pavement edges, except on
temporary concrete pavement.

Ensure the final elevation of drainage structure castings in accordance
with this subsection. The Engineer will evaluate drainage structures not
meeting the requirements of this subsection in accordance with
subsection 104.04.

J. Ride Quality. Provide ride quality as required by the contract.

K. Texturing. When the pavement sets and will maintain a texture,
drag the surface longitudinally using one or two layers of Department-
approved damp fabric material. Maintain contact between the fabric and
the concrete surface across the entire width of newly placed concrete.
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Immediately after dragging, groove pavement surfaces, other than
concrete base courses and shoulders. Unless otherwise shown on the
plans, use a track machine to orient the grooves parallel to the
longitudinal joint. Prevent noticeable wander, overlap, or wave pattern in
the grooves. Ensure the grooves edges do not exhibit slumping or
severe tearing of the concrete surface. Place grooves with a width and
depth of % inch /32 inch, spaced % inch /16 inch on center. Do not
texture the pavement surface within 1%z inches of longitudinal joints.
Provide a mean texture depth from 0.04 inch to 0.10 inch, in accordance
with ASTM E 965.

For areas requiring turf-drag texturing, produce the texture by
longitudinally dragging a Department-approved artificial turf material to
produce a uniform pattern parallel to the centerline. Maintain continual
and uniform contact with the plastic concrete over the entire area being
textured. Periodically clean turf material to maintain uniform texture.
Provide a mean texture depth at least 0.03 inch, in accordance with
ASTM E 965.

For miscellaneous pavement, the Engineer will allow use of a manual
texturing device with a texture rake at least the same width as the plastic
concrete pavement.

In areas where the contract requires transverse texturing, orient the
grooves perpendicular to the centerline and form the grooves in the
plastic concrete. Do not allow the grooves to slump at the edges or
severely tear the surface. Provide a surface texture consisting of % inch
wide grooves spaced %z inch on center, and % inch to %4 inch deep.

Texture the plastic concrete before applying curing compound. If the
Engineer determines that the texturing operations are delaying the
application of the curing compound, stop the texturing operation, and
complete the application of curing compound.

If texturing is not complete before placing curing compound or if the
pavement is not textured as required, complete the surface texturing of
the hardened concrete, at no additional cost to the Department, after the
pavement achieves the minimum required class design strength. Correct
pavement surfaces by grooving the hardened concrete. Submit a
corrective action plan, including collection and disposal of the residue
from retexturing, for the Engineer's approval.

L. Stenciling Pavement. After texturing, stencil survey station
numbers into the pavement surface. Stencil station numbers 16 inches
from the edge of the pavement. Place numbers perpendicular to the
centerline of the roadway, legible from a vehicle traveling in the direction
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of traffic. On two-way roads, stencil station numbers to read in the
direction of stationing.

Stencil the month, day, and year into the concrete pavement at the
beginning and end of each day's pavement operation, near the edge of
the slab opposite the edge used for stationing. Place the date so it can
be read if facing in the direction of pavement placement.

Do not stencil concrete base courses and temporary pavements.

Mark underdrain outlets in concrete shoulders, in accordance with
subsection 404.04.E. Stencil the marker into the concrete surface, after
texturing.

M. Curing. Curing operation will take precedence over texturing in
accordance with subsection 602.03.K.

Cure the concrete as soon as the free water leaves the surface of the
pavement. Coat, and seal the pavement surface and sides of slip-
formed pavement with a uniform layer of membrane curing compound.

Apply one coat of curing compound on non-grooved surfaces and
two coats on grooved surfaces. Apply at least 1 gallon per 25 square
yards of surface for each coat. Apply the second coat after the first coat
dries, but do not allow more than 2 hours between coats.

Maintain a thoroughly mixed compound in accordance with the
manufacturer’'s recommendation. Do not thin curing compound.

For miscellaneous concrete pavement more than one lane wide, apply
the compound from a foot bridge, if using a manually operated pressure-
type sprayer.

Immediately reapply curing compound to surfaces damaged by rain, joint
sawing, Contractor foot traffic, or other activities.

If fixed-forms are removed within the seven day curing period, coat the
sides of the pavement with curing compound immediately after removing
the forms.

If using cold-weather protection during the curing period, curing
compound may be omitted, if approved by the Engineer.

Repair or replace concrete showing injury or damage due to inadequate
curing, at no additional cost to the Department.

N. Sawing Joints. Saw joints as shown on the Standard Plans. The
Engineer will allow the use of a concrete saw on the pavement to saw
the joints. The Engineer will not allow the water supply truck on the new
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pavement until the pavement has attained the strength specified in
subsection 104.11.

Immediately stop sawing operation if sawing causes raveling or spalling,
and continue to monitor the concrete hardness before resuming sawing
operation.

1.

Longitudinal Joints. Saw Symbol D longitudinal joints. Start
sawing operation after the concrete pavement hardens but before
random cracks develop in the concrete pavement.

Transverse Contraction and Expansion Joints. Construct the
joint groove in expansion joints as shown on the Standard Plans.
Flush loose concrete and slurry from the groove and the immediate
area.

If the required seal is not installed within seven days of final sawing,
temporarily seal the joint groove with a Department-approved
material or device to prevent the infiltration of foreign material.

Install either the permanent seal or a temporary seal before allowing
vehicles to travel over the full width joint grooves.

Saw joints in two stages, in accordance with the following:

a. Place a relief cut directly over the center of the load transfer
assembly or over the preformed joint filler. Make the relief cut
after the concrete hardens and will not excessively ravel or spall,
but before random cracks develop in the concrete pavement.
Immediately stop sawing if sawing operation causes excessive
raveling or spalling, and continue to monitor the concrete
hardness before resuming sawing operations. Do not allow
traffic over the expansion joint relief cuts.

b. Center the joint groove over the relief cut. Adjust the groove
width to compensate for change in the relief cut due to pavement
contraction. Immediately stop sawing if sawing operation causes
excessive raveling or spalling, and continue to monitor the
concrete hardness before resuming sawing operations. Maintain
the curing of the concrete near the joint, and if required, install
the permanent joint sealant or place temporary cover material.
Give second stage sawing of expansion joints priority over
second stage contraction joint sawing, if higher pavement
temperatures are forecast.

If proposing an alternative method for sawing, submit a plan to the
Engineer for approval. The Engineer will not allow spalling, raveling,
and random cracks in the concrete pavement.
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Repair raveling or spalling in accordance with subsection 602.03.P.
Remove and replace random cracked panels as directed by the
Engineer.

The standard plans will specify the location of the transverse joint in
the pavement, shoulder, curb and gutter, valley gutter, or base
course; if the joint requires a load transfer assembly, expansion joint
filler, or both; and the type of sealant or seal required.

O. Coring Pavement. The Department will core for thickness and steel
location in accordance with subsection 602.04. The Engineer will allow
coring of the pavement for information on the day following casting, but
will not test information-only cores. Information cores are for the
Contractor's information only.

Prevent damage to the pavement by using portable, lightweight
equipment. Extract cores with diameters no greater than 4 inches. The
Engineer will allow no more than six cores per mile (one per slab), to
monitor pavement thickness and steel location. Extract cores, fill core
holes with fresh concrete, consolidate, and finish on the same day.

Reapply the curing compound on the pavement to core-hole locations.

P. Patching Transverse Joints. After sawing and cleaning the joints,
inspect for spalls and voids. Remove loose, unsound, or damaged
concrete as directed by the Engineer. Repair joints in concrete base
course and temporary concrete pavement for intermediate and major
spalls.

1. Minor Spalls. Minor spalls or voids are less than 36 square inches
(length multiplied by width beyond joint face), and exceed the
following limits:

a. Spalls that extend more than Yz inch from the joint face and over
Y2 inch below the surface of the pavement;

b. Spalls that extend more than 7 inch from the joint face and are
at least 2 inches long, regardless of the depth; or

c. Void areas with a diameter greater than % inch, in the upper
1 inch of the joint face, or greater than 1-inch diameter in any
location.

Repair minor spalls by patching with a Department-approved epoxy
mortar before installing the seal.

Sandblast or power wire brush the spalled concrete surface. The
Engineer may allow hand wire brushing for limited amounts of
patching. Blow the patch clean with a jet of oil-free compressed air.
Insert a rigid polyethylene sheet, or other rigid material covered with
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polyethylene film, into the joint groove and hold tightly against the
joint face being patched.

Ensure clean and dry concrete at the time of the epoxy mortar
placement. For concrete surfaces 32 °F or less, heat the surface to
remove frost. Use a clean source of heat, preventing carbon
deposits on the concrete. Heat gradually and evenly.

Use Type | epoxy binder for temperatures from 60 °F to 104 °F and
Type Il epoxy binder for temperatures from 36 °F to 60 °F, in
accordance with subsection 914.05.

Mix two parts epoxy resin to one part curing agent, by volume, or in
accordance with the epoxy manufacturer’s instruction. Unless using
the entire contents of the original containers in one batch, use a
mechanical volumetric dispensing device that dispenses each
component with an accuracy within £2 percent by volume. Obtain
the Engineer’s approval of the dispenser.

Mix in a clean, metal or polyethylene vessel. Gradually add the
curing agent to the epoxy resin, constantly stirring. Use a low-speed
air or electrically driven mixer. Continue stirring for 2 minutes to
3 minutes to obtain a uniform mixture.

Mix the epoxy binder and retain a portion of the material for priming.
Blend the dry masonry sand into the balance of the mixture, using
3% parts dry sand, by volume, to 1 part mixed binder, to produce an
epoxy mortar of stiff, but workable consistency.

Prime the spalled surface with the freshly mixed epoxy binder.
Scrub the prime coat into the surface with a brush to ensure
complete wetting and coverage of the spalled area. Immediately
after priming, place the epoxy mortar in the spalled area and finish to
the shape of the original pavement surface. If the initial bond coat
loses tackiness, apply a second coat before placing the epoxy
mortar. Form the edge of the patch to the adjacent joint groove.
Sprinkle dry masonry sand onto the fresh epoxy mortar surface to
eliminate gloss. Cure the epoxy mortar, and remove the
polyethylene insert before sealing the joint.

2. Intermediate Spalls. Intermediate spalls are larger than 36 square
inches and do not exceed either of the following:

a. Extend below the reinforcement in reinforced pavement, or
b. Greater than 4 inches deep in non-reinforced pavement.

Saw cut spalls parallel to the joint groove at the outer extremity of the
spalled area. Cut at least 1 inch deep. Chip the concrete out to the
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saw cut to form a vertical face at the back of the repair area. Cut the
two ends of the repair area to form vertical faces. Sandblast the
entire area to remove loose particles. Blow repair area clean with a
jet of oil-free compressed air to remove the sand and other loose
material. Flush the entire area with clean water. Remove excess
water with oil-free compressed air. Insert a rigid polyethylene sheet,
or other rigid material, covered with polyethylene film, into the joint
groove and hold tightly against the joint face being patched.

Prime the bottom and vertical faces of the repair area with Type R-1
grout with a creamy consistency. Scrub the prime coat into the
surface with a brush to ensure complete wetting and coverage of the
repair area and prevent pooling in the rough surfaces of the repair
area. Apply the prime coat immediately before placing the fresh
mortar.

Use a Type R-2 mortar with a stiff consistency, tamp into the primed
repair area, and finish flush with the pavement surface. Add a liquid
air-entraining admixture to maintain an air content from 8 percent to
11 percent. Make the edge of the patch at the joint face conform to
the rest of the joint groove. Spray white membrane curing
compound on the patch surface immediately after the mortar is
placed and finished. Remove the polyethylene form after 72 hours.

If a small number of intermediate spalls require patching, the
Engineer may approve the epoxy primer and mortar system used for
minor spalls in accordance with subsection 602.03.P.1, provided the
repair areas are saw cut and chipped in accordance with this
subsection 602.03.P.2.

Major Spalls. Patch major spalls as directed by the Engineer.
Major spalls are those that exceed either of the following:

a. Extend below the reinforcement in reinforced pavement, or
b. Are greater than 4 inches deep in non-reinforced pavement.

Q. Repair of Longitudinal Joints and Edges. Patch spalls that occur
between adjacent lanes of concrete pavement in accordance with
subsection 602.03.P.1.

Where a concrete pavement abuts an HMA surface, patch spalls that
extend more than % inch from the joint face and more than % inch below
the surface of the pavement. If the cumulative total of spall lengths
exceeds 20 feet per mile of pavement joint, patch spalls less than % inch
from the joint face and more than % inch below the surface of the
pavement.
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The Engineer will direct the repair of spalls greater than 36 square
inches within 10 feet of longitudinal joint or edge. Remove and replace
the pavement if directed by the Engineer, and at no additional cost to the
Department.

R. Cleaning Joints. Clean joints, including the surface of the
pavement next to the joint groove, with appropriate tools and equipment
to remove slurry, stones, or other loose material.

Blast clean the faces of the joint that will contact the joint sealant, using a
1,500-psi to 3,000-psi water spray or a dry abrasive material. Allow
joints to air-dry to the touch, with no visible signs of surface moisture,
prior to placing joint sealant material.

Give joints a final cleaning with a jet of oil and water-free compressed air,
with a pressure of at least 90 psi.

S. Sealing Joints. Seal longitudinal and transverse joints as shown on
the plans.

The Engineer will not allow the use of artificial heat to dry joints before
sealing.

Seal the joints immediately after cleaning. Ensure dry joint surfaces for
sealing. Place sealant when the concrete temperature is at least 40 °F
and rising without the use of artificial heat.

Melt sealant in a heating kettle; do not heat directly. Do not use sealants
that are heated to more than the safe heating temperature recommended
by the manufacturer.

Apply hot-poured joint sealant using a pressure applicator with a nozzle
that extends into the groove. Remove sealant from the surface of the
pavement. Before allowing traffic over the sealed joint, cure the sealant
to resist pickup.

T. Weather and Temperature Limitations.

1. Protection Against Rain. Protect the concrete pavement from
damage by rain.

2. Protection from Cold Weather. Protect the concrete pavement
from freezing until it attains a compressive strength of at least
1,000 psi. Remove and replace concrete slabs damaged by cold
weather, as directed by the Engineer, and at no additional cost to the
Department.

3. Cold Weather Limitations. Do not place concrete pavement until
the ambient temperature away from artificial heat is at least 25 °F
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and rising, unless otherwise approved by the Engineer. Do not place
concrete pavement if portions of the base, subbase, or subgrade
layer are frozen, or if the grade exhibits poor stability from excessive
moisture.

4. Hot Weather Limitations. Include specific provisions in the quality
control plan for protecting concrete pavement during hot weather.
Protect the concrete pavement if the rate of evaporation is equal to
or greater than 0.20 psf per hour, in accordance with Figure 706-1.

Provide equipment, approved by the Engineer, for determining the
relative humidity and wind velocity at the concrete pavement site.

5. Concrete Temperature Limitations. At the time of concrete
placement, ensure a concrete temperature from 45 °F to 90 °F.

602.04. Measurement and Payment.

Pay Item Pay Unit
Conc Pavt, Reinf, _inCh.........cccciiiii e Square Yard
Conc Pavt, Nonreinf, _inCh.......cccccoviiiiiiii e Square Yard
Conc Pavt, Ovly, Furnishing and Placing...........ccccoceveeeen. Cubic Yard
Conc Pavt, Ovly, Finishing and Curing............cccceeevinneen. Square Yard
Conc Pavt with Integral Curb, Reinf, _inch...................... Square Yard
Conc Pavt with Integral Curb, Nonreinf, _inch ................ Square Yard
Conc Pavt, Misc, Reinf, _inch ............cccccoiinn, Square Yard
Conc Pavt, Misc, Nonreinf, _inch..........ccccoccceeiiiiinnnnne. Square Yard
Conc Pavt, Ovly, Misc, Furnishing and Placing.................. Cubic Yard
Conc Pavt, Ovly, Misc, Finishing and Curing.................... Square Yard
Conc Pavt, Reinf, _inch, Temp......cccccccoiviiiiiiiiieeeiiiiens Square Yard
Conc Pavt, Nonreinf, _inch, Temp .......cccccocvveeeeiiiinneee. Square Yard
Conc Base Cse, Reinf, _inch ......ccccccovviii Square Yard
Conc Base Cse, Nonreinf, _inch ........ococciiiiiiiiiie Square Yard
Shoulder, Reinf CONG ....ccooeviviiiiieieeeeeeeeee e Square Yard
Shoulder, Nonreinf Conc..........ceeeeiiiiiiiiieeieeeieeeeeeee Square Yard
Shoulder, Freeway ..., Square Yard
Joint, Contraction, (Iype) ......ueeeiiiiiei e Foot
Joint, EXPanSion, (LYPE) ....icuueeeeiiiiieeiiiiiee e siieee e seteee e sieee et Foot
Joint, Plane-of-Weakness, (1ype) ......uvveeeiiiiiciiieiieee e, Foot
Cone, Grade _ ..oooveiiie i Cubic Yard
=1V G CT= T o] 11 o [ PRPRRN Foot

A. Concrete Pavement and Base Course. The Engineer will
measure, and the Department will pay for concrete pavement and base
course by area, based on plan quantities in accordance with subsection
109.10. The Department will establish pay items based on the type of
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pavement installed, the pavement thickness required, and whether
reinforcement is required.

The Engineer will measure concrete pavement with integral curb by area,
including the curbs.

The Engineer will measure transition areas between concrete valley
gutter and concrete curb and gutter, and concrete valley gutter cast
integrally with concrete pavement at the apex of gore areas, by dividing
the area in half and measuring each half using the units of adjacent pay
items.

The unit prices for other pavement and base course pay items include
the cost concrete headers abutting bridges and track crossings
constructed by thickening the pavement.

The unit prices for Conc Pavt, Misc, Reinf and Conc Pavt, Misc,
Nonreinf, of the thicknesses required, include the cost of additional
concrete additives if concrete pavement for pavement gapping requires
additives to meet minimum opening-to-traffic strength requirements.

B. Concrete Shoulder.

1. Shoulder, Reinforced Concrete and Shoulder, Non-reinforced
Concrete. The Engineer will measure, and the Department will pay
for Shoulder, Reinf Conc, and Shoulder, Nonreinf Conc by area,
based on plan quantities in accordance with subsection 109.10.

2. Shoulder, Freeway. The Engineer will measure and the
Department will pay for Shoulder, Freeway based on plan quantities
in accordance with subsection 109.10. If the Contractor uses
concrete for the shoulder, the unit price for Shoulder, Freeway
includes the cost of the transverse joints in the shoulder and the
external longitudinal pavement joints.

C. Concrete Overlay.

1. Concrete Pavement, Overlay Furnishing and Placing. The
Engineer will measure, and the Department will pay for Conc Pavt,
Ovly, Furnishing and Placing, on concrete pavements and
shoulders, including providing and placing the concrete mixture, by
volume. The Engineer will determine the volume based on in place
quantities.

2. Concrete Pavement, Overlay Finishing and Curing. The
Engineer will measure Conc Pavt, Ovly, Finishing and Curing in
place. The unit price for Conc Pavt, Ovly, Finishing and Curing
includes the cost of finishing and curing concrete pavements and
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shoulders, finishing and curing the concrete overlays, and
constructing longitudinal joints.

The Engineer will measure and the Department will pay for
constructing transverse joints, in accordance with subsection
602.04.E, and for repairing and removing the existing pavement, in
accordance with subsection 603.04.B.

3. Concrete Pavement, Overlay, Miscellaneous Furnishing and
Placing and Concrete Pavement, Overlay, Miscellaneous
Finishing and Curing. The unit prices for Conc Pavt, Ovly, Misc,
Furnishing and Placing, and Conc Pavt, Ovly, Misc, Finishing
and Curing include the cost of reconstructing ramps, ramp overlays,
gore areas, and approach areas. The Engineer will measure, and
the Department will pay for Conc Pavt, Ovly, Misc, Furnishing and
Placing in accordance with subsection 602.04.C.1, and Conc Pavt,
Ovly, Misc, Finishing and Curing, in accordance with subsection
602.04.C.2.

If the Engineer approves a substitution of a higher concrete grade for
a lesser grade (e.g., P1 for P2), the Department will pay for the
higher grade of concrete using the original bid and pay items.

D. Pavement Gapping or Bridging. The Engineer will measure Pavt
Gapping by the length parallel to the centerline of the project from the
beginning of concrete to the end of concrete, within the gapped section.
The Engineer will measure each individual lane of gapped concrete
pavement separately. The unit price for Pavt Gapping includes the cost
of interrupting paving operations, moving back to pave the gap, and
maintaining cross traffic.

The unit prices for other pay items include the cost of gapping curbs,
curb and gutter, gutters, driveways, and sidewalks.

E. Joints. The unit prices for other pay items include the cost of
transverse end-of-pour joints (Symbol H) and transverse plane-of-
weakness joints (Symbol U). The Department will pay for other
transverse joints by the length, based on plan dimensions, for the type of
joint required.

The unit price for the transverse contraction, expansion, and plane-of-
weakness joints include the cost of the following:

1. Providing required joint materials such as load transfer assemblies,
expansion joint fillers, and joint seals or sealants,

2. Sawing, forming, and cleaning the joints,

3. Providing and applying bond breaker if required, and
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4. Providing and placing poured joint sealant.

The Engineer will measure and the Department will pay for expansion or
contraction joints for concrete shoulders, shown on the plans, based on
plan dimensions.

The unit prices for other pay items include the cost of internal and
external longitudinal joints.

F. Concrete Accelerators. If the Engineer approves the use of
concrete accelerator as extra work, the Department will pay the invoice
cost plus 15 percent.

G. Price Adjustment for Pavement, Shoulder, and Base Course
Based on Thickness and Depth of Reinforcement. The Engineer will
core the concrete pavement before final acceptance to determine the
thickness of the concrete pavement, and if required, the depth of
reinforcement below the pavement surface. The Engineer will only
measure the top layer of steel for depth of concrete cover for concrete
pavements with two layers of required reinforcement.

The Engineer will not core the following:

1. Temporary concrete pavement,

2. Pavement within 4 feet of an obstruction,

3. Pavement areas less than 300 square yards, or
4. Pavement less than 3 feet wide.

The Engineer will determine concrete pavement units, core locations,
and evaluate cores in accordance with MTM 201.

The Department will adjust the contract unit price for areas of concrete
pavement where thicknesses or reinforcement locations exceed required
tolerances.

Use Table 602-2 to classify cores and determine price adjustments
according to concrete pavement thickness. Use either Table 602-3A, or
Table 602-3B to classify cores and determine price adjustments
according to steel depth. The Department will apply these adjustments
cumulatively to the evaluated pavement unit.

1. Initial Core. The Engineer will classify each initial core with a one or
two letter core-type code. The first letter (A, B or C) represents the
thickness classification in accordance with Table 602-2 and the
second letter (X, Y or Z), represents the steel depth classification in
accordance with Table 602-3A.

If the Engineer classifies an initial core from a concrete pavement
unit as Type AX, indicating both thickness and steel depth are within
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required tolerances, the Department will not apply an adjustment and
the Engineer will take no additional cores.

Additional Cores. If the Engineer does not classify an initial core
from a concrete pavement unit as Type AX, the Engineer will take
additional cores. The Department will only consider the dimensions
not within the A or X range, for adjustment based on subsequent
cores. The Engineer will decide whether to accept the work, make a
price adjustment of up to 100 percent, or direct the Contractor to
remove and replace concrete pavement, based on the initial and
additional cores.

Price Adjustment for Thickness.

a. Initial Core Type A. The Department considers a Core Type A
to have a thickness within the required tolerances. The Engineer
will not take additional cores to measure thickness, and the
Department will not apply a price adjustment to the concrete
pavement unit.

b. Initial Core Type B. The Department considers a Core Type B
to deviate from the design thickness as shown in Table 602-2.
The Engineer will take two additional cores and measure the
thickness.

The Engineer will calculate the average thickness for the
concrete pavement unit. In determining the average thickness,
the Engineer will record measurements of individual cores that
exceed the required pavement thickness by more than %4 inch as
the required thickness plus 4 inch.

The Department will determine the unit price adjustment using
the average thickness rounded to the nearest 0.1 inch, and
Table 602-2.

c. Initial Core Type C. The Department considers a Core Type C
to deviate from the design thickness by more than 1.1 inches.

The Engineer will take straddler cores to determine the area of
deficiency.

The Engineer will establish a new initial core for the concrete
pavement unit, excluding the deficient area, and repeat the
evaluation and calculation for the concrete pavement thickness.

Remove and replace deficient areas in accordance with
subsection 602.04.G.5.
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4. Price Adjustments for Steel Locations Within the Pavement
Structure. The Department will consider two variables when
considering price adjustments for steel depth — the steel location
relative to the pavement surface and the deviation of the steel
location from the allowable depth range. The Department will
determine both and apply only the larger of the two deviations from
the requirements in Table 602-3A and Table 602-3B.

a.

Initial Core Type X. The Department considers a Core Type X
to have reinforcement placed within the required tolerances for
depth from surface of pavement. The Engineer will not take
additional cores, and the Department will not make a price
adjustment to the concrete pavement unit for reinforcement
placement.

Initial Core Type Y. The Department considers Core Type Y to
contain reinforcement that deviates from the design depth. The
Engineer will take two additional cores and measure the depth of
steel from concrete pavement surface for each core.

The Engineer will calculate the average reinforcement depth.

The Engineer will use the average reinforcement depth and
Table 602-3A to determine the price adjustment based on the
location of the steel from the concrete pavement surface.

The Engineer will calculate the absolute deviation from the limits
of the design depth range for each core, and the average
absolute deviation from the required depth range.

The Engineer will use the average absolute deviation and Table
602-3B to determine the contract price adjustment based on
deviation from required depth of steel range.

Initial Core Type Z. The Department considers Core Type Z to
contain reinforcement that deviates from the design depth by
more than the required tolerance.

The Engineer will take straddler cores to determine the area of
deficiency.

The Engineer will establish a new initial core for the concrete
pavement unit, excluding the deficient area, and repeat the
evaluation and calculation of depth of steel.

Remove and replace the deficient area in accordance with
subsection 602.04.G.5.
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5. Remove and Replace. If an initial core falls into either the Core
Type C or Core Type Z category, the Engineer will delineate the
deficient area by taking straddler cores at 5-foot intervals,
longitudinally, in both directions from the initial core. The
Department will consider defective areas separately from the
remainder of the concrete pavement unit. The Contractor will
remove and replace Core Type C and Core Type Z areas as directed
by the Engineer. The Contractor will remove an area of pavement at
least 10 feet long, for the full panel width. If the area designated for
removal is within 15 feet of a transverse joint, the Contractor will
remove the defective concrete pavement area to the joint. The
Engineer will core and evaluate the replaced areas in accordance
with subsection 602.04.G. If the concrete pavement is within the
tolerances specified in Table 602-2, Table 602-3A, and Table
602-3B, the Department will pay for the replaced concrete pavement
at the contract unit price.

Table 602-2
Price Adjustment for Concrete Thickness Deficiency
Deficiency in Thickness Price Adjustment
Initial Core Type (in) (%)
A <0.2 0
B 0.3 -5
B 0.4 -15
B 0.5 -25
B 0.6-1.0 -50
C 1.1 -100 (a)
a. Corrective action up to and including remove and replace pavement.
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603.01

Section 603. CONCRETE PAVEMENT RESTORATION

603.01. Description. This work consists of restoring concrete pavement
including the following:

A. Removing and repairing portions of a concrete pavement, one lane
wide and 100 feet long, or less, with reinforced and non-reinforced
portland cement concrete, with the type of joint required;

B. Diamond grinding portland cement concrete pavement;

C. Resawing and sealing existing longitudinal pavement joints;

D. Sawing, cleaning, and sealing cracks in concrete pavements;

E. Removing sections of concrete pavement, one lane wide and greater
than 100 feet long in accordance with section 204 or subsection
603.03.B.1, as determined by the Engineer;

F. Replacing sections of concrete pavement one lane wide and greater
than 100 feet long in accordance with section 602;

Refer to Standard Plan R-44 Series, R-45 Series and the contract for
details.

603.02. Materials. Provide material in accordance with the following:

Concrete, Grades, P1, PAIM ... 601
Concrete, Grades P-MS, P-NC ... 603
Base Course Aggregate, 21,AA, 22A.......c.cccooviciee e 902
Curing Materials for Pavements .........ccccoccveiiiiciee e, 903
Insulating BlanKets ..o 903
HMA Mixtures for Restoring Shoulders..............ccoeciiiieiiiieiiicnn, 904
Steel Reinforcement .........cccoooviiiiiiii e 905
Epoxy Coated Dowel Bars and Deformed Tie Bars........................ 914
JOINt MALErAlS ...oeeeieeeeece e 914

For concrete pavement repairs, the Engineer will determine the required
concrete grade, based on the required opening of repairs to traffic, in
accordance with Table 603-1. The Engineer will not require 28-day
compressive strength test cylinders for concrete pavement repairs.

Table 603-1
Opening to Traffic Strengths
From Casting to Scheduled Minimum Flexural
Opening Concrete Grade Strength
<72 hours Grade P-NC 300 psi
>3 days Grade P1, P1M 550 psi

Provide the cement and admixture combinations necessary to obtain the
strength specified in Table 603-1 in the required time period. Do not use
a calcium chloride admixture. Provide coarse aggregate with no greater
than 2.5 percent absorption in accordance with ASTM C 127.
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The Engineer will proportion Grade P-NC mixtures. Provide the mixture
as ready-mixed concrete, with the required consistency, to the project.

Use Grade P-NC concrete patching mixture containing 658 pounds per
cubic yard (7 sacks) of cement when the forecasted air temperature is
above 59 °F. Use 752 pounds per cubic yard (8 sacks) of concrete when
the forecasted air temperature is 59 °F or less.

The Contractor may provide a non-chloride, Type C, or Type E, set
accelerating admixture, from the Qualified Products List, with the
required cement content to achieve the flexural strength of 300 psi by the
required opening-to-traffic time.

603.03. Construction.

A. Equipment Requirements. Provide equipment necessary to
perform the work in accordance with section 602 and the following:

1. Drilling Machine. Provide a drilling machine and use methods to
drill holes in the existing pavement vertical surfaces in accordance
with the following:

a. Drill the holes to the required diameter and depth (' inch)
midway between the top and bottom surfaces of the concrete
pavement;

b. Drill holes parallel to the pavement surface and parallel to the
longitudinal joint within a tolerance of +'& inch;

c. When positioned against the face of the existing pavement, drill
holes parallel to the longitudinal joint;

d. Support the drill on rails that rest on the pavement surface at
both ends of an 8 foot long repair, or by other alignment methods
approved by the Engineer, to ensure holes meet the
requirements of subsection 603.03.A.1.b;

e. Provide a drill that uses mechanically applied pressure for
forward and reverse travel. Match the drill and pressure
mechanism to drill the nominal depth holes to prevent cracking
the concrete and causing spalls more than %z inch horizontally or
vertically;

f.  Equip the drill with a snug fitting drill guide bushing, positioned
against the face of the concrete to prevent eccentricity or
overriding of the holes more than /16 inch, and to maintain the
alignment tolerances;

g. Space bars in accordance with Standard Plan R-44 Series;

h. Drill dowel bar holes and deformed tie bar holes for transverse
joints with a diameter of 1% inch, and 9 inches +3% inch deep;
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i. Drill deformed lane tie bar holes for longitudinal joints with a
diameter of % inch and 7 inches +3 inch deep.

2. Grout Dispenser.

a. Bulk Grout Systems. For bulk grouting, provide a grout
dispenser and static mixing nozzle system recommended by the
grout material manufacturer. Use a machine that proportions the
components, mixes the components as they are extruded
through the static nozzle, and deposits the mixed material in the
back of the hole.

If using a bulk grout system, provide two bulk grout dispensers
on the project or provide one bulk grout dispenser and a two-day
supply of prepackaged grout material, dispensers, and static
mixing nozzles.

b. Prepackaged Injection Grout Systems. For prepackaged
injection grouting, provide a grout dispenser and static mixing
nozzle supplied by the manufacturer of the grout material. Use a
static mixing nozzle capable of depositing grout to the back of
the hole.

3. Vibratory or Roller Screeds. Provide a steel-shod vibratory screed,
with the weight and vibrating frequency required to screed concrete
flush with the existing pavement in a single pass.

Provide a roller screed with the weight and speed required to screed
the concrete surface flush with the existing pavement in two or more
passes.

Provide screeds at least 6 inches longer than the width of the
concrete pavement repair.

4. Diamond Grinding Equipment. Provide diamond blades, spaced
as required for the application, and mounted on a self-propelled
machine designed for grinding and texturing pavement. Use
equipment that will not cause damage to the underlying surface of
the pavement. Do not use grinding equipment that ravels or spalls
the concrete pavement, fractures aggregate, or damages the
transverse or longitudinal joints. Provide grinding equipment that
produces the required texture. To remove residue and excess water,
provide vacuum equipment that extracts the slurry material from the
pavement and prevents dust from escaping into the air.

5. Equipment for Sawing and Sealing Cracks. Provide equipment
for sawing and sealing cracks in accordance with subsection
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602.03.A.13. Equip the saw with a diamond blade with a diameter of
8 inches or less.

B. Construction of Concrete Pavement Repair. Construct concrete
pavement repairs, 50 feet long, or less, in accordance with section 602,
except as modified by this subsection.

To make repairs, remove existing concrete pavement in sections at least
4 feet long. If the repair area is less than 4 feet from an existing joint,
remove the existing concrete pavement to at least one foot beyond the
joint. If the repair area is less than 8 feet from the next repair area,
remove the concrete pavement between the two areas.

For repairs greater than 15 feet long, control the grade by separately
casting adjacent lanes, ramps, or shoulders in the repair area.

For repairs greater than 50 feet long, establish and control grades in
accordance with subsection 602.03.

If the lane adjacent to a repair area is damaged, cast the repair area and
open to traffic, then perform the removal and recasting of concrete
repairs in the adjacent lane. The Engineer must approve the adjacent
lane repair.

1. Removing Existing Pavement (Concrete Pavement Repair).

a. Removing and Repairing Pavement Damaged by the
Contractor. The Engineer will not allow the use of removal
equipment that damages the concrete pavement required to
remain in place. If the plans do not show the disturbance of the
base, complete the work in accordance with this subsection.
Repair remaining concrete pavement, damaged during removal
operations, at no additional cost to the Department.

Saw cut, remove, dispose, and provide additional concrete to
repair spalls at no additional cost to the Department. Fill isolated
spalls, less than 10 square inches, with a hot-poured joint
sealant. Repair the following in accordance with subsection
602.03.P.2:

i. Isolated spalls, at least 10 square inches,
ii. Numerous spalls in the same joint area, and
iii. Intermediate spalls.

Repair major spalls in accordance with subsection 602.03.P.3 by
re-sawing. Place the new saw cuts in line with, or at least 2 feet
from, saw cuts in adjacent lane repair areas.

6-44



603.03

b.

Planned Pavement Removal and Repair. Remove part-depth
or full-depth hot mix asphalt (HMA) patches, included in the
portion of pavement being removed, as removal of concrete,
without regard to additional effort that may be involved in the
removal of dissimilar materials. Avoid disturbing the base during
removal.

If the plans show repair areas that include concrete shoulders,
perform shoulder removal using the same method as concrete
pavement removal.

If the repair areas include repairing concrete curb, curb and
gutter, or valley gutter, remove the curbing adjacent to the repair
and in line with the joints of the repair. If curbing removal leaves
a section length, less than 6 feet from the saw cut to the nearest
existing curb joint, remove the concrete curb to the existing joint.
Construct the curb joint at the existing joint. Do not extend the
joint created by the concrete pavement repair into the curb.

Do not begin sawing more than two weeks before concrete
pavement removal. Saw the concrete full depth using multiple
passes within the same 12-hour period, or in one pass. Make
straight, transverse saw cuts, at right angles to the centerline of
the concrete pavement, within a tolerance of £1 inch per lane
width. Saw the longitudinal joint full depth between adjacent
lanes, ramps, shoulders, or curb and gutter. Use water,
immediately after sawing, to flush slurry off the surface of the
pavement.

Place concrete repairs the same day as the removal of existing
concrete pavement. Remove concrete pavement between
narrowly spaced saw cuts at the end of a slab with air hammers
and hand tools. Except for utility cuts, install lifting devices in the
slab. Lift the slab without disturbing the base. Clean the area
with hand tools. Remove slurry from sawed surfaces.

Installing Dowels or Deformed Tie Bars in Transverse Joints.

Drill the faces of the existing concrete pavement to allow the
insertion of dowel bars or deformed tie bars. Re-drill holes that do
not meet the required depth, diameter, and alignment at no
additional cost to the Department.

After drilling the holes, clean with a blast of oil-free compressed air
with at least 90 psi. Fully insert the air wand into the holes.

After cleaning the holes, fill with a grout selected from the Qualified
Products List. Fill the holes with grout to their full length to ensure
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the grout covers the embedded length of the inserted dowel bars or
deformed bars. Slowly insert the bars into the holes using hand
pressure and a twisting motion, until fully seated. Wipe excess
grout, extruded around the bars onto the face of the concrete, using
a metal trowel. Do not proceed until the Engineer verifies the dowel
bars are properly installed and the grout set.

For expansion joints (Erg), drill or punch the fiber filler to match the
location of the holes in the existing pavement. Drill or punch the
holes in the fiber filler to produce neat, clean holes without
excessively tearing the filler. After grouting the dowel bars in place,
install the filler and position it against the existing pavement. Extend
the fiber filler the full depth of the repair and install flush with the
existing pavement surface. Ensure fiber filler fully contacts, and
covers the entire vertical surface of the sawed joint face. Place fiber
filler in one continuous length across the joint, except for pavements
wider than the nominal lane width, the Engineer will allow a short
piece of filler.

Coat the portions of dowel bars that extend beyond the face of the
existing pavement or the fiber filler with an approved bond-breaking
coating. Do not coat deformed bars used with tied joints (Trg) or
grouted-in-place lane ties with bond-breaking coating.

Install an approved expansion cap on the end of each dowel bar for
expansion joints (Erg), after applying the bond breaker.

Site Preparation. If the plans show base corrections, excavate and
backfill in accordance with section 205 and section 302. If the
existing base is greater than 2 inches lower than the required grade,
and the condition existed before concrete removal, correct the low
base by adding base course aggregate and compacting to the
required density and elevation. If the existing base is 2 inches or
less below the required grade, or lower than the required grade as
the result of concrete pavement removal operations, fill the area with
concrete during repair construction.

Set forms to the line and grade shown on the plans. Use one-piece
forms for repairs 10 feet or less. For repairs greater than 10 feet,
use forms that lock together or splice sections to provide a
continuous form. Provide metal or wood forms. If using wood forms,
provide 2-inch thick lumber for shoulder side forms and 1-inch thick
lumber for side forms between lanes.

Position and support reinforcement in accordance with the standard
plans.
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4. Longitudinal Joints. If casting more than one lane in a single pour,
construct longitudinal joints in line with the existing longitudinal joints.
Make the depth of the longitudinal joint '3 the thickness of the
pavement. Construct longitudinal joints by sawing before opening to
traffic or by forming. Do not construct an external longitudinal joint
between concrete pavement repairs and concrete curbing or
shoulders.

Install lane ties in accordance with Standard Plan R-44 Series.
Construct grouted-in-place lane ties in accordance with subsection
603.03.B.2, for deformed bars used with tied joints (Trg), except the
Engineer will allow the use of handheld drills.

5. Transverse Joints. If the contract requires an existing curb left in
place, and there is an expansion space in the adjacent lane repair,
saw or chip an expansion joint (Esc) in the curb. Construct the joint
in line with and equal width to the expansion joint in the adjacent
lane repair. Shape the fiber joint filler to match the curb cross
section.

6. Placing Concrete. Immediately before concrete placement, wet the
faces of the existing pavement and the surface of the aggregate
base with water.

Cast each repair in one continuous full-depth operation. Consolidate
the concrete using a hand-held immersion-type vibrator, approved by
the Engineer. Consolidate the concrete around dowel bars,
deformed tie bars, and deformed lane tie bars.

7. Finishing Concrete. Strike off the surface flush with the existing
pavement surface at least twice with a vibratory or roller screed. Do
not float in lieu of striking off. For repairs 15 feet long or less, place
the screed parallel to the centerline of the roadway. For repairs
greater than 15 feet long, place the screed perpendicular to the
centerline.

While the concrete is still plastic, check that the edges of the repair
surface are flush with the edges of the existing concrete pavement,
and test to ensure the repaired surface meets the required line and
grade. Use a straightedge in accordance with this subsection.

For repairs 10 feet long or less, place the straightedge parallel to the
pavement centerline with the ends resting on the existing pavement
and draw the straightedge across the repair. For repairs 10 feet
long, or less, use a straightedge no greater than 6 inches longer than
the repair. Ensure the straightedge remains in contact with the
existing pavement while drawing it across the repair. Correct high or
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low spots greater than & inch, recheck the surface after making
corrections, and eliminate irregularities.

For repairs greater than 10 feet long, straightedge in accordance
with subsection 602.03.1. Make the first and the last measurement
with half the straightedge resting on the existing pavement. Make
the second and the next to last measurement with 2 inches to
3inches of the straightedge resting on the existing pavement.
Correct high or low spots greater than % inch.

Before texturing, run an edger with a %-inch to “-inch radius along
the perimeter of the repair. Remove temporary forms after the
concrete attains the strength required to prevent sagging or spalling
upon removal of the forms.

Texturing. Texture the surface of the repair to match texturing on
the adjacent concrete pavement.

Stenciling. Stencil the month and the year in each repair in
accordance with subsection 602.03.L. If repair operations cause the
removal of the existing stationing, stencil the station in the repair at
the required location.

Curing. Apply curing compound immediately after free water
evaporates from the concrete pavement surface. Do not delay
curing compound application for other work during concrete
pavement placing and finishing operations. Continuously apply
curing compound.

Use white membrane curing compound, unless the repair requires a
bituminous overlay. For repairs requiring bituminous overlay, use
transparent curing compound. Apply the required curing compound
in two coats, at a rate of at least 1 gallon per 25 yards for each coat.

Stop concrete pavement placement if the curing compound
application process fails to meet the requirements specified in this
subsection.  Maintain the placed and finished concrete in a
continuously moist condition until membrane curing compound
application. Fog mist the pavement without damaging the concrete
pavement surface.

Reapply curing compound immediately to surfaces damaged by rain,
joint sawing, Contractor foot traffic, or other activities.

Place insulated blankets to meet open-to-traffic requirements and
protect the concrete pavement from weather damage. Provide
insulated blankets at least 2 inch thick. When the air temperature
falls below 50 °F during the curing period, place blankets over the
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11.

12.

repaired area, as soon as the curing compound dries. Secure edges
and seams in the blanket to prevent heat loss. Protect the concrete
until it attains the minimum flexural strength specified in subsection
603.02.

Include, in the concrete quality control plan, the method for achieving
the open-to-traffic strength within the required time period.

The Contractor may use the maturity method to determine the in-
place, opening-to-traffic flexural strength, if the Contractor makes the
necessary preliminary flexural strength versus opening-to-traffic time
correlations before placing the concrete.

Cure test beams for open-to-traffic strengths the same as the repair.

Cleaning Joints. Before blast cleaning, remove concrete from the
top of the filler in the expansion joint. Immediately before sealing
joints, blast clean, except tied joint (Trg), and clean with a jet of
compressed-air, free of oil and water, with at least 90 psi. Place a
silicone coated, paper bond breaker tape, with pressure sensitive
adhesive on one side, in the bottom of the contraction joint (Crg)
groove after the final cleaning and before sealing.

Sawing and Sealing Joints. Do not construct reservoirs for seals in
the following joints that do not require sealing:

a. Longitudinal bulkhead joints,

b. Joints in base course repairs,

c. Joints in repairs constructed in preparation for HMA overlays,
and

d. Reinforced grouted tied joints.

For all other joints and saw cuts in concrete pavements, shoulders,
or gutters, caused by overcutting, clean and seal using hot-poured
joint sealant.

Before sealing joints with fiber filler, remove the joint fiber filler at the
concrete pavement surface by sawing 1inch wide and 1'% inches
deep.

Saw joint grooves for the contraction joints (Crg) as required by the
contract.

Saw joint grooves for C2 joints and EZ2 joints after the concrete
pavement attains the strength required to prevent excess raveling or
spalling, but before random cracks develop. The Engineer will not
allow forming of joint grooves. Saw the initial relief cut and extend
the groove to the plan width and depth in accordance with
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subsection 602.03.N, or initially saw to the width and depth shown on
the plans.

13. Resealing Transverse and Longitudinal Pavement Joints. After
completion of concrete pavement repairs, spall repairs, and
pavement texturing, seal transverse and longitudinal concrete
pavement joints with hot-poured sealant in accordance with
subsection 602.03.S. Resaw the transverse and longitudinal joints
over the existing joint groove to produce a finished joint with
two freshly sawed faces. Immediately after sawing, flush the joint
groove with water to remove the slurry and debris. After final
cleaning of the joints, insert a backer rod into the joint, creating a 1:1
width to depth ratio for hot-poured sealant. Seal the joint groove to
no greater than % inch (after cooling) below the concrete pavement
surface.

14. HMA Shoulder Replacement. Before opening to traffic, restore
HMA shoulders to the existing line and grade using a plant-mixed
HMA, as directed by the Engineer. Replace cold patch mixtures for
temporary patching with plant-mixed HMA, unless the plans show
shoulder reconstruction as part of the project. Compact the HMA
using mechanical or hand methods required for the size of the repair
area. Fill the voids and compact flush with the surrounding shoulder.
Place HMA at the required compaction temperatures.

Properly dispose of materials removed from the shoulder.

15. Opening to Traffic. Ensure the concrete pavement attains the
required minimum flexural strength, and ensure joints are sawed in
accordance with subsection 603.03.B.12 before opening to traffic.
The Engineer will allow traffic over the repair before the Contractor
cleans and seals the joints.

C. Diamond Grinding Concrete Pavement. Complete joint restoration
work, except sealing, before diamond grinding.

Diamond grind concrete pavement in the longitudinal direction beginning
and ending at lines perpendicular to the pavement centerline. Stop
grinding if conditions cause water to freeze.

Do not disturb Reflective Pavement Markers (RPM). Taper grinding to
the existing pavement surface within 2 inches of the RPM.

Texture at least 95 percent of the pavement surface unless otherwise
directed by the Engineer. The Engineer will not require extra depth
grinding to eliminate minor depressions.
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After initial grinding, regrind faulted areas, greater than '/16 inch, at
transverse cracks and joints, until faulting is less than /16 inch.

Uniformly grind a parallel corduroy-type texture, consisting of grooves
from 1/16 inch to Y& inch wide, /16 inch deep, and from 1/1¢ inch to % inch
on center. Ensure the mean texture depth is at least 0.03 inch, in
accordance with ASTM E 965.

Construct a uniform transverse slope with no depressions or
misalignment greater than ’‘sinch when measured by a 10-foot
straightedge. The Engineer will not apply straightedge requirements
across longitudinal joints or outside ground areas. Provide for cross
slope drainage.

To provide drainage and the required riding surface, transition grind
auxiliary or ramp lanes from the mainline edge. The Engineer will
determine the transitions from ground to unground pavement surfaces.

Seal joints after grinding.

1. Control and Disposal of Grinding Residue. Before beginning
grinding, obtain the Engineer’s approval of the grinding residue
spreading and disposal method.

Do not allow grinding residue to enter enclosed drainage systems.

If approved by the Engineer, spread residue along the roadway
slopes with the following restrictions:

a. Spread residue at least 5 feet away from the curb,

b. Do not spread the residue within 100 feet of a natural stream or
lake, and

c. Do not spread residue within 5 feet of a water-filled ditch.

If surface runoff occurs, collect and haul the grinding residue to an
Engineer-approved location on the project. Collect, haul and dispose
of grinding residue at no additional cost to the Department.

2. Testing Diamond Grinding Residue. The Department will take
random samples of the grinding residue and cooling water for
chemical testing. Allow Department personnel access to obtain the
samples.

D. Sawing and Sealing Pavement Joints. Saw, or re-saw, clean, and
seal longitudinal and transverse concrete pavement joints in accordance
with subsection 602.03.S and the following.

Use low-modulus hot-poured joint sealant.
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Repair spalls before resawing the longitudinal joint and as directed by
the Engineer.

Saw longitudinal and transverse joints in new repairs as required by the
contract. Resaw existing longitudinal and transverse joints from 1 inch to
1% inches deep, and from %ainch to “zinch wide. Immediately after
sawing, flush the joint groove with water to remove slurry and debris.
Saw, or resaw, longitudinal joints before resealing the intersecting
transverse joints.

Provide a final cleaning just before sealing, in accordance with
subsection 602.03.R. After the final cleaning, insert a backer rod into the
longitudinal joint to provide a 1:1 width to depth ratio of joint sealant.

Ensure the joint faces and pavement surface are dry before sealing
joints. Seal the joint groove to no greater than s inch (after cooling)
below the surface of the pavement.

E. Sawing and Sealing Cracks. Seal cracks with a hot-poured sealant
as follows:

Saw cracks from %z inch to % inch deep and from % inch to %2 inch wide.

After sawing, use hand tools or a lightweight chipping hammer to remove
slivers of concrete, less than 1 inch wide, along the crack. Immediately
before sealing, blast both faces of the sawed crack with dry abrasive to
remove contamination and texture the faces. After dry abrasive blasting,
clean the crack of debris and residue with oil-free compressed air with at
least 90 psi.

Ensure the joint faces and pavement surface are dry before sealing
joints. If the crack below the sealant reservoir is greater than % inch
wide, insert a backer rod into the crack to form the bottom of the
reservoir at the required depth. Seal the crack to no greater than % inch
(after cooling) below the surface of the pavement.

If required by the crown of the roadway and the slope of the shoulder, fill
the reservoir in two or more passes, place temporary dikes in the sealed
reservoir, or use both methods. Remove the temporary dikes before the
sealant fully cools and seal the resulting cavity. Apply the additional
sealant before the previous application becomes contaminated.

603.04. Measurement and Payment.

Pay Item Pay Unit
Pavt Repr, REM .........oviiiiiie e Square Yard
Saw Cut, Intermediate ..........coovvvveiiiiiiiieeee e Foot
Pavt Repr, Reinf Conc, _inCh ..o, Square Yard
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Pavt Repr, Nonreinf Conc, _inch.........ccccoveeeeiiiiiicnnnne, Square Yard
Non-Chloride Accelerator..........cooviieiiiiiiiiiiiee e Gallon
Joint, Contraction, Crg........cccceeei i Foot
Joint, EXpansion, Erg.........ccccove i Foot
Joint, EXpansion, ESC ... Foot
N [0} 1Y SR 7= TR I o S Foot
Lane Tie, Epoxy AnNchored ..o Each
Diamond Grinding Conc Pavt............ccccoviiiiiiiieiiiniieenn, Square Yard
Sawing and Sealing Longit Pavt Joints ...........ccccceevviiiiiicien e, Foot
Sawing and Sealing Trans Pavt Joints............ccccceevviieeeinciee e, Foot
Resealing Trans Joints with Hot-Poured Rubber.......................... Foot
Resealing Longit Joints with Hot-Poured Rubber ......................... Foot
Crack Sealing, Conc Pavi...........ccccoeeiiiiicieee e Foot
1071 3= o | SO PRRRT Ton

A. Price Adjustments for Concrete Pavement Repairs. The
Engineer will determine the final concrete pavement repair thickness in
accordance with subsection 603.04.C. The Department may core the
concrete pavement repairs and will adjust the unit prices for repairs that
do not meet the required depth or the required reinforcement location in
accordance with subsection 602.04.

B. Pavement Repair, Removal. The Department considers Pavt
Repr, Rem the removal of pavement sections without disturbing the
base, as shown on the plans. The unit price for Pavt Repr, Rem
includes the cost of the following:

1. Moving from repair to repair,

2. Saw cutting,

3. Removing adjacent concrete shoulders, curb, curb and gutter, and
valley gutter,

Removing part-depth or full-depth HMA patches,

Lifting the repair section without disturbing the base,

Loading, hauling, and disposing of the removed material, and
Placing HMA mixture, as necessary, to restore the shoulders to the
existing line and grade.

No ok

The Department will include the pay item, Saw Cut, Intermediate for
sections of pavement on which the plans show Pavt Repr, Rem. The
Department will not include the pay item, Saw Cut, Intermediate for
sections of pavement on which the plans show Pavt, Rem. The
Department will pay for intermediate saw cuts for concrete pavement
repairs over 6 feet long, but less than 50 feet long, to allow loading onto
hauling units, as Saw Cut, Intermediate. The Department will not pay
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separately for additional saw cuts, made by the Contractor to reduce
slabs into pieces smaller than one lane width by 6 feet long.

The Department will pay for the removal of portions of concrete that
contain partial, or full-depth HMA patches as Pavt Repr, Rem.

C. Pavement Repair, Reinforced Concrete, and Pavement Repair,
Non-reinforced Concrete. The Department will establish a concrete
pavement thickness for repairs, as shown on the plans, based on the
original plan thickness of the existing concrete pavement plus 1 inch.
The minimum thickness of the concrete pavement repair may vary by no
greater than £1 inch from the thickness shown on the plans.

The Department will not pay separately for work required to correct low
base conditions caused by Contractor removal operations. The
Department will pay for site preparation to correct base, more than
2 inches below the required grade, not caused by Contractor operations,
under the relevant pay items. If the contract does not include a relevant
pay item, the Department will pay for base corrections greater than
2 inches deep, not caused by Contractor operations, as extra work.

1. Repair. The Engineer will measure Pavt Repr, Reinf Conc, and
Pavt Repr, Nonreinf Conc, of the thickness specified, longitudinally
along the pavement surface, and will use the transverse dimension
shown on the plans.

The unit prices for Pavt Repr, Reinf Conc, and Pavt Repr,
Nonreinf Conc include the cost of the following

a. Moving from repair to repair;

b. Providing, placing, finishing, texturing, stenciling, and curing the
concrete;

c. Providing and placing bar chairs and the steel reinforcement;
and

d. Providing additional concrete, as necessary, to correct low base
conditions that do not exceed 2inches measured from the
required grade.

2. Tied Joints (Trg). The unit price for Joint, Tied, Trg includes the
cost of the following:

a. Removing saw slurry from the pavement surface and sawed
faces;

b. Drilling and cleaning holes for dowel bars and deformed bars;

c. Providing, mixing, and installing grout; and

d. Providing and installing dowel bars or deformed bars.
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3. Contraction Joints (Crg). The unit price for Joint, Contraction,
Crg includes the cost of work specified by subsection 603.04.C.2
and the following:

Sawing the joint grooves;

Cleaning and preparing the joint groove;

Providing and applying the dowel bar bond breaker coating;
Providing and installing the bond breaker tape; and
Providing and installing the joint groove sealant.

P20 T®

D. Concrete Grade P-NC. If the Engineer determines the time from
casting the repair area to the intended opening-to-traffic requires the use
of Grade P-NC concrete mixtures, the Engineer will measure, and the
Department will pay for the extra cement based on the following:

1. 94 pounds per cubic yard if the forecasted air temperature is above
59 °F, or

2. 188 pounds per cubic yard if the forecasted air temperature is 59 °F
and below.

E. Type C and Type E Non-Chloride Accelerator. If the Engineer
requires the addition of Type C or Type E non-chloride accelerator to the
concrete mixture, the Engineer will measure, and the Department will
pay for Non-Chloride Accelerator based on the quantity printed on the
automated batch ticket. The Department will make deductions for
wasted or rejected materials.

F. Repair of Concrete Shoulders, Curbs, and Curb and Gutter. The
Engineer will measure repairs for concrete shoulders, curbs, and curb
and gutter as Pavt Repr, Nonreinf, Conc, at the same thickness as
adjacent concrete pavement repairs. The Department will pay for
repairing concrete shoulders, curbs, and curb and gutter as Pavt Repr,
Nonreinf, Conc.

G. Joints.

1. Joint, Expansion, Esc. The unit price for Joint, Expansion, Esc
includes the cost of sawing and chipping the joint and providing and
installing the joint filler material.

2. Expansion, Erg. The unit price for Joint Expansion Erg includes
the cost of the following:

a. Making the saw cuts required at the ends of the repairs,

b. Removing the saw slurry from the pavement surface and sawed
faces,

c. Dirilling and cleaning the holes for the dowel bars and deformed
bars,
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Providing, mixing, and installing the grout,

Providing and installing the dowel bars and deformed bars,
Providing and applying the dowel bar bond breaker coating,
Providing, drilling or punching, and installing the fiber filler,
Providing and installing the dowel bar expansion caps,
Sawing the joint grooves,

Cleaning and preparing the joint groove, and

Providing and installing the joint groove sealant.

T Te oo

The Department will pay for sawing depths, greater than 1 inch
below the depth shown on the plans, as extra work.

3. Transverse Plane-of-Weakness Joints D1. The Engineer will
measure, and the Department will pay for transverse plane-of-
weakness joints D1 in accordance with subsection 602.04.

4. Transverse Plane-of-Weakness Joints U. The unit prices for other
concrete pavement repair pay items include the cost of transverse
plane-of-weakness joints U.

H. Lane Tie, Epoxy Anchored. The unit price for Lane Tie, Epoxy
Anchored includes the cost of the following:

1. Drilling and cleaning the holes,
2. Providing, mixing, and installing the grout, and
3. Providing and installing the deformed bars.

The unit prices for other pay items include the cost of final trim and
clean-up, part-width construction, and restoring shoulders.

I. Diamond Grinding Concrete Pavement. The Engineer will include
the final textured surface area in the measurement for Diamond
Grinding Conc Pavt. The Department will not deduct minor areas of
untextured pavement if the minor areas total no greater than 5 percent of
the area shown on the plans.

The unit price for Diamond Grinding Conc Pavt includes the cost of
collecting, hauling, and spreading grinding residue. The unit prices for
other pay items include the cost of additional passes or regrinding to
meet ride quality requirements.

J. Longitudinal Pavement Joints and Transverse Pavement Joints.
The unit prices for Sawing and Sealing Longit Pavt Joints and Sawing
and Sealing Transv Pavt Joints include the cost of sawing or resawing,
cleaning, and sealing the joints with hot-poured rubber.

K. Resealing Transverse and Longitudinal Joints with Hot-Poured
Rubber. The Engineer will measure Resealing Transv Joints with
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Hot-Poured Rubber and Resealing Longit Joints with Hot-Poured
Rubber in a straight line in the direction of each joint. The unit prices for
Resealing Transv Joints with Hot-Poured Rubber and Resealing
Longit Joints with Hot-Poured Rubber include the cost of removing
existing sealants, cleaning, and sealing the joints.

L. Crack Sealing, Concrete Pavement. The Engineer will measure
Crack Sealing, Conc Pavt in a straight line in the direction of each
crack.

6-57



604.04

Section 604. CONTRACTOR QUALITY CONTROL FOR CONCRETE

604.01. Description. This work consists of providing and maintaining an
effective concrete quality control plan for all concrete production and
placement on the project.

The Engineer will not sample or test for quality control or assist in
controlling the Contractor's production operations.

Provide the personnel and testing equipment necessary to perform the
required tests for quality control. Ensure personnel performing quality
control sampling and testing are qualified through a Department-
approved program.

604.02. Materials. None specified.

604.03. Quality Control Elements. Provide and maintain an effective
concrete quality control program as required by the contract.

604.04. Measurement and Payment. All costs associated with this
work are included in the unit prices for the relevant concrete items. The
Department will not pay separately for providing and maintaining an
effective quality control program.
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Section 605. QUALITY ASSURANCE (ACCEPTANCE) FOR
CONCRETE

605.01. Description. Unless otherwise specified, all concrete provided
and placed on the project is covered by the Department’s Concrete
Quality Assurance (QA) program. Refer to the contract for additional
concrete quality assurance details.

605.02. Materials. None specified.

605.03. Quality Assurance Considerations. The Engineer will sample
and test concrete for quality assurance (acceptance).

Do not continue production of nonconforming work. The Engineer will
not accept concrete at a reduced price in lieu of the Contractor making
adjustments to bring work into conformance.

Refer to the contract for additional concrete quality assurance
considerations.

605.04. Measurement and Payment. Concrete quality assurance will
be applied according to the contract.
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Section 701. PORTLAND CEMENT CONCRETE FOR STRUCTURES
701.01. Description. This work consists of producing and furnishing
concrete proportioned for the grades of concrete required.

The term “sack” refers to a 94-pound sack of cement.

701.02. Materials. Provide materials in accordance with the following
sections:

1071 31T o | OO PRRRT 901
SIag CemMENt......ooiiiiiii e 901
FIY ASN e s 901
Coarse Aggregate BA, BAATTA ... 902
Fine Aggregate 2NS, 2SS .........ooiiiiieee e 902
Concrete ADMIXIUIES .......coiiiiiiiii e 903
WaALET . 911

Provide coarse aggregate in accordance with Table 701-1A and Table
701-1B for the specified concrete grade.

Provide stone sand 2SS only for structure concrete not exposed to
vehicular traffic.

Do not use concrete accelerators that contain calcium chloride in
concrete for bridges or concrete with embedded aluminum or galvanized
steel.

701.03. General Requirements.

A. Structural Concrete Mixtures. Provide concrete mixtures in
accordance with:

1. Batch plant equipment, certification, and certification waiver
requirements of subsection 601.03.A, subsection 601.03.B, and
subsection 601.03.C, respectively;

Materials handling requirements of subsection 601.03.D;

Concrete mixing requirements of subsection 601.03.E; and

Concrete temperature requirement of subsection 601.03.F.1.

o hrwd

Concrete Quality Control. Provide concrete Quality Control (QC) in
accordance with section 604. Unless otherwise specified in section 604,
provide concrete structure mixtures in accordance with Table 701-1A
and Table 701-1B. Use supplemental cementitious materials as
specified in section 604.

C. Air Content of Structural Concrete. Do not use de-foaming (air-
detraining) admixtures. Furnish concrete containing 5.0 to 8.0 percent
entrained air, except as follows:
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1. Provide an entrained air content of 5.5 to 8.5 percent for concrete
containing Type F or Type G admixtures;

2. Provide air content less than 5.5 percent for concrete that lies in the
finished work at least 3 feet below the surface of the ground or
entirely under water will not be cause for rejection; and

3. The Engineer will allow non-air-entrained concrete for concrete
placed in steel shell piles not subject to freezing.

Use the Department’s modification of ASTM C 231 or ASTM C 173 to
determine the air content of freshly mixed concrete. Take samples
according to MTM 207.

Use the volumetric method, ASTM C 173 to determine the air content of
freshly mixed concrete containing highly porous coarse aggregate. Take
samples according to MTM 207.

If the proportion of air entraining admixture used is adjusted, record the
new quantity on the first delivery ticket following the adjustment.

If concrete having low air content arrives at the project site in truck
mixers, additional air-entraining admixture may be added at the site, with
additional mixing as necessary, until adjustments at the batching plant
are made.

D. Work Progress Specimens for Structure. Ensure that the strength
of structure concrete meets the requirements of subsection 104.11.B for
opening to construction traffic or vehicular traffic, removing shoring or
forms, or similar operations. Test work progress specimens in
accordance with subsection 601.03.H.

701.04. Measurement and Payment. The cost of producing and
furnishing structure concrete mixtures is included in the unit prices for
other relevant pay items.
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702.01

Section 702. MORTAR AND GROUT

702.01. Description. This work consists of producing and furnishing
mortars and grouts proportioned as required.

702.02. Materials. Provide material in accordance with the following:

Portland Cement Type |, Type IA ..., 901
Masonry Cement Type N, Type S, Type M ..o 901
Hydrated Lime Type S, Type SA ... 901
Fine Aggregate 2NS, 2MS.... ... 902
Air-Entraining AdmixXture. ... 903
L= 1 PP 911

A. Standard Mortars and Grouts. Proportion cement and fine
aggregates, as specified in Table 702-1A and Table 702-1B, by weight
for batches of at least 1 cubic yard, and by weight or volume for smaller
batches. Add water to obtain a mortar or grout of the consistency
required.

B. Non-shrinking Mortar and Grout, Type H-1 (Non-metallic).
Provide Type H-1 non-shrinking mortar and grout, selected from the
Qualified Products List, for filling post-tensioning stress pockets in fascia
beams of prestressed box beams, under leveling plates supporting
structures, and for grouting dowels.

C. Expansive Grout, Type E-1. Provide Type E-1 expansive grout for
filling the void around post-tensioned tendons in precast concrete box
beams. Proportion the grout as follows:

1. Type | portland cement, 94 pounds,
2. Water, no greater than 5 gallons, and
3. Expansive admixture, as recommended by the manufacturer.

Do not use sand in the grout mixture. Do not use grout containing
aluminum or other components that produce hydrogen, carbon dioxide,
or oxygen gas.

Ensure grout attains a 28-day minimum compressive strength of
3,000 psi, in accordance with ASTM C 942, except proportion the grout
as specified in this subsection.

Do not use expansive admixtures, plasticizing, or water-reducing agents
that contain chloride ions in excess of 0.50 percent by weight, fluorides,
sulfides, nitrates, thixotropic additives, or chemicals that may contribute
to stress corrosion in steel.
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Provide admixtures in liquid or solid form. Use a gas-evolving material,
well dispersed throughout the admixture. Provide grout with an
unrestrained expansion from 5 percent to 10 percent, in accordance with
ASTM C 940, except proportion the grout as specified in this subsection,
and determine expansion at 3 hours.

702.03. Construction. The Contractor may remix mortars and grouts.

Do not retemper mortars and grouts or use grout and mortar after it
begins to set.

Place mortar and grout when materials receiving the application of
mortar and grout, maintain a temperature of at least 40 °F during the
placement and curing period.

702.04. Measurement and Payment. The cost of producing and
furnishing mortar or grout is included in the unit prices for other relevant
pay items.
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703.01

Section 703. MORTAR AND CONCRETE PATCHING, REPAIR, AND
RESURFACING MIXTURES

703.01. Description. This work consists of producing and furnishing
mortar and concrete mixtures for patching, repair, and concrete overlays
in accordance with section 701, except as modified by this section.

703.02. Materials. Provide materials in accordance with the following:

Cement, Type |, Type 1A e 901
SiliCa FUME ... 901
Coarse Aggregate BAA, BA, 26A.........ooooiieee e 902
Fine Aggregate 2NS ... 902
Polypropylene FiDers.........ooo i 903
Latex Emulsion AdmiXtUre..........coooiiiriiiiiiie e 903
Water Reducing and Water Reducing-Retarding Admixtures........ 903
Air Entraining AdmixXtures ..o 903
L= | (= PR 911

A. General Requirements. Unless otherwise required by the contract,
provide air-entrained concrete or mortar.

Proportion mixtures as specified in Table 703-1 and Table 703-2.
Aggregate weights specified in the tables are based on a dry bulk
specific gravity of 2.65 for gravel and stone. Adjust the weights if the
specific gravity of the materials used varies by more than 0.02 from the
specified values.

The specified quantity of water is approximate. Use the least amount of
water to provide the consistency required for the specific mixture.

Do not use slag aggregates.

B. Mortar and Concrete Patching Mixtures, Types F-L, M, C-L,
C-L-HE, C, and C-HE. Provide mortar and concrete patching mixtures
for patching bridge decks or substructure elements.

Select a mixture from Table 703-1 based on the depth of patched area
and the length of curing time available before allowing traffic on patches.
Provide either regular strength or high-early strength patching mixtures.
Allow a cure time of at least five days for regular strength patching
mixtures and at least 24 hours for high-early strength patching mixtures.

C. Latex Modified Concrete (LMC) Overlay Mixture. Provide
100 percent crushed 26A coarse aggregate conforming to section 902.
Ensure LMC meets the strength requirements of Grade D concrete as
specified in Table 701-1, in accordance with section 605.
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703.04

D. Silica Fume Modified Concrete (SFMC) Overlay Mixture. Provide
100 percent crushed 26A coarse aggregate conforming to section 902.
Ensure SFMC meets the strength requirements of Grade D concrete as
specified in Table 701-1, in accordance with section 605. Supply the
silica fume admixture in dry-densified form. Remove dry-densified silica
fume from packaging. Do not incorporate the packaging into the
concrete mix.

703.03. Construction.

A. Equipment. Provide equipment for producing latex modified
concrete by volumetric batching and continuous mixing in accordance
with ASTM C 685. Provide certification to the Engineer, or demonstrate
by field tests, that equipment is calibrated for yield and proportioning.
Obtain the Engineer’s approval for equipment before starting production.

Supply hand held vibrating equipment to consolidate the repair concrete.

B. Mixing Concrete and Mortar. Mix and transport silica fume
modified concrete and mortar patching mixtures as specified in
subsection 601.03. Do not deliver more than 7.0 cubic yards of silica
fume modified concrete per load to the bridge site in ready mix trucks.

Proportion and mix latex modified mixtures in self-contained mobile
continuous type mixers in accordance with ASTM C 685, except the
Engineer will determine requirements for certification.

Ensure silica fume modified mixtures receive at least 100 revolutions at
mixing speed after adding dry-densified silica fume. Add additional high-
range water reducer (HRWR) to the mixture at the project to adjust the
slump to the required range. After adding the HRWR, provide at least
60 revolutions at mixing speed. Do not add water at the project.

703.04. Measurement and Payment. The cost of mortar and concrete
patching, repair, and resurfacing mixtures is included in the unit prices
for other relevant pay items.
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704.01

Section 704. STEEL SHEET PILING AND COFFERDAMS

704.01. Description. This work consists of the following:

A. Providing and driving permanent steel sheet piling,

B. Designing, providing, installing, maintaining, and removing temporary
steel sheet piling, or cutting off temporary steel sheet piling left in place,
including bracing, tie backs, walers, and related material, and

C. Designing, installing, maintaining, and removing cofferdams or
cutting off cofferdams left in place, including sheet piling, bracing, tie
backs, walers, and related material.

704.02. Materials. Provide material in accordance with the following:

GeoSYNthEtiCS ....ueiii i 910
Steel sheet Piling .....ccvvvieiieee e 906

Provide new or used continuous interlock-type steel sheet piling
including connections and corner pieces. Used steel sheet piling must
be in good condition and its use must be approved by the Engineer.
Provide steel sheet piling with a nominal section modulus of at least
18.1 cubic inches per foot of wall, for both temporary steel sheet piling
and cofferdams, when installed adjacent to traffic or when supporting
traffic loads. Provide the permanent steel sheet piling section modulus
shown on the plans.

The Contractor may provide cold-rolled sheeting for applications
specified in this section.

704.03. Construction.

A. Design and Installation. Design steel sheet piling and cofferdams
in accordance with the AASHTO Standard Specifications for Highway
Bridges, 17th edition, and the contract.

Include the following information, as applicable, on the design
documents:

1. Sheet piling section modulus and, embedment depth;

2. Design criteria for bracing and bracing sections, connection and tie-
back details, and deadman sections;

3. Assumptions and references for the design calculations;

4. Any temporary loads for construction equipment, construction
materials, traffic loading and any unbalanced hydrostatic pressure
loading; and

5. Profile views and plan views with cross sections.
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Document each stage of the construction on the working drawings.
Submit an electronic file copy and one paper copy of the proposed
design, supporting calculations and working drawings for steel sheet
piling and/or cofferdams to the Engineer for review not less then
10 working days before beginning work, in accordance with subsection
104.02. If required by subsection 104.02, have working drawings sealed
by Contractor’s designer.

Begin work only after the Engineer approves the sheet pile design. The
Engineer will not make allowance for increases in cost or lost time
associated with resubmittals of the design due to comments or questions
from the Department.

Construct steel sheet piling and cofferdams to the cutoff elevations and
coordinate with the construction staging required by the contract.
Provide a copy of any steel sheet piling or cofferdam design and working
drawings at the job site as required by MIOSHA Construction Safety
Standard.

B. Driving Steel Sheet Piling. Drive, brace, and cut off steel sheet
piling in accordance with the Contractor’'s design for temporary steel
sheet piling and cofferdams and the contract.

The Contractor may use drop hammers. Unless otherwise shown on the
plans, the Contractor may use vibratory hammers.

Cut off temporary steel sheet piling, left in place, to the elevation shown
on the plans. Do not pull up or redrive temporary steel sheet piling, left
in place, to match the cut off elevation required, unless otherwise shown
on the plans or approved by the Engineer.

After casting adjoining concrete, do not drive steel sheet pilings to a
greater depth. To lower the top of permanent sheet piling after placing
adjoining concrete, remove by cutting.

C. Cofferdams. Construct partial or total enclosure cofferdams to allow
construction of substructures, above the seal or subfooting, in the dry
without damaging the work. The Engineer may approve alternate
methods, in lieu of cofferdams. The Engineer will consider approval after
receiving applicable MDNRE permits for the alternate method.

Construct cofferdams with interior clearance for constructing forms, and
inspecting form exteriors, and to allow pumping outside the forms.
Construct cofferdams to protect the work from damage from high water
and prevent damage to the foundation by erosion. Align or enlarge
cofferdams or cribs that tilt or move laterally during the process of
sinking, to provide required clearance.
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Do not brace cofferdams to substructure forms. Bracing which extends
into or remains in the finished concrete is not permitted.

If dewatering, pump from a sump located outside the forms. Do not
dewater until the tremie seal obtains the minimum strength in
accordance with subsection 706.03.H.3.

If the plans do not call for a tremie seal, discharge water pumped from a
cofferdam into a geotextile filter bag. If the plans call for a tremie seal,
maintain the water level inside the cofferdam equal to the water level
outside the cofferdam, until the tremie seal is placed, unless otherwise
approved by the Engineer. After placing tremie seal and initially
dewatering into a geotextile filter bag, the Contractor may pump silt-free
and sediment-free water directly into the watercourse, if approved by the
Engineer.

Remove cofferdams without disturbing or marring finished concrete.

Cut off the cofferdams, left in place, at the elevation shown on the plans.
Do not pull up or redrive cofferdam sheeting to match the cut off
elevation, unless otherwise shown on the plans or approved by the
Engineer.

704.04. Measurement and Payment.

Pay Item Pay Unit
Steel Sheet Piling, Permanent ............cccccoeiiiieievnnenn. Square Foot
Steel Sheet Piling, TEMP ....oooviiiiiiiiiiieee e, Square Foot
Steel Sheet Piling, Temp, Leftin Place..............ccuuu. Square Foot
Cofferdams (Structure NO.) .......uvvveviieeiiiieeeee e, Lump Sum
Cofferdams, Left in Place (Structure No.) ............ccoevnnee Lump Sum

A. Steel Sheet Piling.

1. Steel Sheet Piling Permanent. The Engineer will calculate
quantities of Steel Sheet Piling, Permanent based on the lines and
lengths below cutoff, shown on the plans or authorized by the
Engineer.

2. Steel Sheet Piling, Temp and Steel Sheet Piling, Temp, Left in
Place. The Engineer will calculate quantities of Steel Sheet Piling,
Temp and Steel Sheet Piling, Temp, Left in Place based on the
area of earth retention. The Engineer will calculate the vertical
dimension of the area, based on the difference in ground elevations
at the sheeting line, or the planned foundation excavation limits at
the sheeting line, whichever is less. Unless otherwise shown on the
plans, the Engineer will calculate the lateral limits based on the
design specified in subsection 704.03.A.
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If retaining earth on both sides of the same steel sheet piling during
different construction stages, the Engineer will calculate the quantity
based on the stage requiring the largest area of earth retention; not
the sum of the areas of earth retention for each stage.

The Engineer will take horizontal measurements along the sheet
piling alignment without allowance for the structural shapes of the
separate sections.

a. Steel Sheet Piling, Temp. The unit price for Steel Sheet
Piling, Temp includes designing, providing, installing,
maintaining, and removing the sheet piling, bracing, tie backs,
walers, deadman, related material, and equipment required to
maintain support of the sheeting and adjacent embankment.

b. Steel Sheet Piling, Temp, Left in Place. The unit price for
Steel Sheet Piling, Temp, Left in Place includes designing,
providing, installing, maintaining, and cutting off the sheet piling,
bracing, tie backs, deadman, walers, related material, and
equipment required to maintain support of the sheeting and
adjacent embankment.

B. Cofferdams. The Engineer will measure, and the Department will
pay for filter bags as specified in subsection 208.04.

1.

Cofferdams. If the contract includes a separate pay item for
Cofferdams, the Engineer will group and measure cofferdams for
the structure as a unit. The unit price for Cofferdams, of the type
required, includes designing, providing, installing, maintaining, and
removing sheet piling, bracing, tie backs, walers, deadman and
related material.

Cofferdams, Left in Place. If the contract includes a separate pay
item for Cofferdams, Left in Place, the Engineer will group and
measure cofferdams specified as left in place for the structure as a
unit.  The unit price for Cofferdams, Left in Place includes
designing, providing, installing, maintaining, and cutting off of sheet
piling, bracing, tie backs, walers, deadman, and related material.

If the contract does not include a pay item for Cofferdams or
Cofferdams, Left in Place, the cost of constructing a cofferdam for
structures not crossing streams is included in the unit prices for other
items of work; for structures crossing streams or encroaching on water
courses, the cost of constructing a cofferdam will be paid for as extra
work.
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If the Engineer authorizes an alternate method to a sheet pile cofferdam,
the Department will pay for the alternate method at the unit price for
Cofferdams or Cofferdams, Left in Place.
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705.01

Section 705. FOUNDATION PILING

705.01. Description. This work consists of providing and driving timber
piles, cast-in-place concrete piles, and steel piles. The following
definitions apply to this work:

Absolute Refusal. The nominal pile driving resistance value of
150 percent of the nominal pile driving resistance shown on the
plans.

CIP. In this section, the abbreviation for cast-in-place.
Design Pile Length. The pile length shown on the plans.

Design Pile Tip Elevation. The pile tip elevation if the design pile
length is shown on the plans.

Dynamic Formula. Empirical formula to estimate Nominal Pile
Driving Resistance during pile driving. The FHWA Gates formula
is specified.

Dynamic Testing. High strain dynamic testing during pile driving to
estimate Nominal Pile Driving Resistance using instrumentation
and signal-matching computer software.

Estimated Pile Length. The length shown on the plans used as a
guide for estimating the work and ordering test piles if the
nominal pile driving resistance is shown on the plans.

Estimated Pile Tip Elevation. The elevation shown on the plans,
estimated for piles to develop the nominal pile driving resistance.

Manufacturer. The company that manufactures the pile driving
equipment including hammers and appurtenances.

Minimum Pile Length. The length between pile cutoff elevation and
minimum pile penetration elevation shown on the plans.

Minimum Pile Penetration Elevation. The elevation shown on the
plans that the bottom of piles must be driven to, or below.

Nominal Pile Driving Resistance. Nominal pile driving resistance
measured during pile driving with the dynamic formula or
dynamic testing methods in Kips, as shown on the plans.

Ordered Pile Length. The length determined from test pile results.
For timber piles, the Engineer will determine the ordered length.
For cast-in-place concrete piles and steel piles, the Contractor
will determine the ordered length.
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Practical Refusal. A nominal pile driving resistance value of
110 percent of the nominal pile driving resistance shown on the
plans.

Prebore Elevation. The elevation designated for stopping
preboring, as shown on the plans.

Production Piles. Piles other than test piles.

Spuds. Short, strong, driven members, removed to make holes for
inserting piles.

Test Pile. A pile driven at a location shown on the plans to
determine pile driving characteristics. The Engineer will certify
Nominal Pile Resistance of a test pile using a static load test,
dynamic formula, or dynamic testing methods.

705.02. Materials. Provide materials in accordance with the following:

Concrete, Grade S, ..o 701
Granular Material, Class ll...........ueeieiiiiieeeee e 902
Steel Reinforcement .........coooovveeveeeiiieeeeee e 905
Foundation PilES..........ooveeeeeeeeeeee e 906
AT =) (= SRR 911
Treated TIMbDEr PileS ........oooooeeeeeieeeeeeeee e 912
Pile Points (including Shoes and End Plates) .........ccccccooveeeeennen. 906

Provide new or used steel piles, consisting of the rolled structural steel
shapes meeting yield strengths shown on the plans or the Engineer’s
authorization. Provide used steel piles in good condition, as approved by
the Engineer. Provide new steel shells for watertight Cast-In-Place (CIP)
Concrete Piles.

Provide steel reinforcement meeting the yield strength shown on the
plans.

Provide full length treated timber piles.

Provide Concrete, Grade S1 for CIP Concrete Piles.
705.03. Construction.

A. Piling.

1. Storage and Handling of Piles. Store piles off the ground with
cribbing to prevent bending or distorting the piles.

Store and handle piles to prevent dirt, water, or other deleterious
material from entering steel shells for CIP concrete piles.

Handle timber piles in accordance with subsection 709.03.
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2. Equipment. Size pile driving equipment to drive production and test
piles without damage, in accordance with this subsection. Do not
use driving equipment that damages the piling.

Obtain advance approval from the Engineer for pile driving
equipment, including the pile driving hammer, hammer cushion,
helmet, pile cushion, and other appurtenances. Submit a description
of pile driving equipment to the Engineer at least 21 calendar days
before beginning pile driving. The Engineer will evaluate the
proposed driving system using the dynamic formula, the wave
equation analysis, or both.

The Engineer will use the required number of hammer blows per
inch, and the pile driving stresses over the entire driving process to
evaluate pile driving equipment.

Select pile driving equipment that installs piles at a rate from
two blows per inch to 10 blows per inch, at the required nominal pile
driving resistance, for every method of pile resistance certification.

For preliminary hammer selection purposes, the Contractor may
estimate the minimum and maximum hammer energy as follows:

E, >0.082(R,, +100)* Formula 705-1
E, <0.193(R,, +100) Formula 705-2
Where:

R,, = Nominal pile driving resistance measured during pile driving
in Kips.

E, = Energy developed by the hammer per blow in foot-pounds.

For pile stresses determined by wave equation analysis, do not

exceed the maximum pile driving stresses specified in Table 705-1
for the entire driving operation.

Table 705-1
Maximum Pile Driving Stress
Pile Material Maximum Pile Driving Stress
Steel 90% of the yield strength
Timber 3.1 ksi (F, = 0.9)

The Engineer will predict pile stresses for vertical piles using wave
equation analysis, based on hammer efficiencies specified in Table
705-2.
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Table 705-2
Hammer Efficiencies
Hammer Type Efficiency (%)
Drop 25-40
Single Acting Air 67
Double Acting Air 50
Diesel 80
Hydraulic or Diesel with Built-in 05
Energy Measurement

The Engineer will notify the Contractor of acceptance or rejection of
the driving system within 14 calendar days of receiving the Pile and
Driving Equipment Data Form. If the Engineer rejects the driving
system, modify or replace the proposed methods or equipment, at no
additional cost to the Department.

Use the approved system during pile driving operations. Submit
revised pile driving equipment data to the Engineer for review and
acceptance before changing driving system. The Engineer will notify
the Contractor of acceptance or rejection of the driving system
changes within five working days of the Engineer's receipt of the
requested change. The Department will not grant a time extension
for time required for submission, review, and approval of a revised
driving system.

The Engineer’s approval of pile driving equipment does not relieve
the Contractor of responsibility to drive piles without damage to the
required nominal pile driving resistance and the minimum pile
penetration elevation shown on the plans.

Use air, diesel, or hydraulic hammers to drive piles.

a. Drop Impact Hammers. The Contractor may use drop impact
hammers to drive timber piles, if allowed by the contract.

Do not use drop hammers for piles where the required nominal
pile driving resistance exceeds 200 kip. If the contract allows
drop hammers, ensure the ram weighs at least 2.0 kip and the
height of drop is no greater than 12 feet. Do not use a ram
weight less than the combined weight of the helmet and the pile.
Equip drop hammers with hammer guides and a helmet to
ensure concentric impact.

b. Air Impact Hammers. Operate air hammers within the
manufacturer’s specified ranges. Provide the Engineer with the
hammer specifications to determine the energy developed by the
hammer with each blow. Use striking parts that weigh at least
2.75 kip and at least ¥4 the combined weight of pile and helmet.
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Provide the power plant and equipment for air hammers with a
capacity capable of maintaining, under working conditions, the
air volume and pressure at the hammer, as specified by the
manufacturer. Equip the power plant and equipment with
accurate pressure gauges, easily accessible to the Engineer.

Connect the compressor to the hammer with a hose of at least
the minimum size recommended by the manufacturer.

The Engineer will evaluate hammer performance at the end of
driving by measuring blows per minute and comparing with the
manufacturer's recommendations. Measure the blow rate using
an automatic measuring device.

Diesel Impact Hammers. For open-end, single acting
hammers, provide the Engineer with a chart from the hammer
manufacturer equating stroke and blows per minute. The
Engineer will determine the average hammer stroke at the end of
drive from the blow rate in blows per minute or by using an
automatic measuring device to determine average hammer
stroke. Equip open-end diesel hammers with rings, or other
device on the ram to allow the Engineer to visually determine
hammer stroke during pile driving operations.

Equip closed-end, double acting hammers with a bounce
chamber pressure gauge, mounted near ground level and easily
accessible to the Engineer. Provide a correlation chart of
bounce chamber pressure and potential energy. The Engineer
will determine the average hammer stroke at the end of drive
from bounce chamber pressure.

Hydraulic Impact Hammers. Operate hydraulic hammers
within the manufacturer’s specified ranges. Provide a power
plant for hydraulic hammers with a capacity capable of
maintaining the hydraulic volume and pressure specified by the
manufacturer. Equip the power plant with pressure gauges,
easily accessible to the Engineer.

Equip hydraulic hammers with an energy readout device.
Provide wave equation analysis to the Engineer indicating the
nominal pile driving resistance of the pile. The Engineer will use
the wave equation analysis to determine the capability of the
hammer. Do not use Formula 705-1 through Formula 705-5 for
calculating the nominal pile driving resistance.

Non-Impact Hammers. Do not use non-impact hammers,
including vibratory hammers, or driving aids, followers, and
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prebored holes unless approved by the Engineer in writing or
stated in the contract.

3. Additional Equipment or Methods. If using a hammer specified in
subsection 705.03.A.2 does not obtain the minimum pile penetration
elevation, provide a hammer of greater energy or, if approved by the
Engineer, use supplemental methods, such as preboring. The
Engineer will conduct additional wave equation analyses for the new
hammers to assess predriving pile stresses in accordance with
subsection 705.03.A.2.

B. Driving Appurtenances.

1. Hammer Cushion. Equip impact pile driving equipment with a
hammer cushion to prevent damage to the hammer or pile, except
drop hammers and hammers designed for use without hammer
cushions.

Provide hammer cushions fabricated from durable manufactured
materials that will retain uniform properties during driving. Do not
use wood, wire rope, or asbestos hammer cushions. Place a striker
plate on the hammer cushion to ensure uniform compression of the
cushion material.

Remove the hammer cushion from the helmet and inspect in the
presence of the Engineer before beginning pile driving at each
structure or after each 100 hours of pile driving, whichever is less.
Replace the hammer cushion if the thickness is reduced more than
25 percent of the original thickness before continuing driving.

2. Helmet. Fit piles with a helmet to distribute the hammer blow
uniformly and concentrically to the pile top. Ensure the helmet
surface, contacting the pile, is planed and smooth and aligned
parallel with the hammer base and the pile top. Guide the helmet
with leads; do not allow it to swing freely. Fit the helmet to the pile
top to maintain the hammer and pile in concentric alignment.

For timber piles, do not allow the least inside horizontal dimension of
the helmet or hammer base to exceed the pile top diameter by more
than 2 inches. Trim the pile top to fit the helmet if the timber pile
diameter exceeds the least helmet or hammer base horizontal
dimension. Do not trim the pile top below the cutoff elevation.

3 Pile Cushion. If CIP concrete piles require redriving after concrete
placement and curing inside steel shells, protect pile tops with a pile
cushion. Proportion the pile cushion to distribute the blow of the
hammer throughout the cross-section of the pile.
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Leads. Use pile driving leads that align the pile and hammer in
positions throughout the driving operation. Use leads constructed to
allow free movement of the hammer and maintain hammer and pile
alignment to ensure concentric impact. Use leads designed to allow
alignment of battered piles, if required. Do not allow the driven pile
section to extend above leads.

Provide fixed or swinging type leads. Fit swinging leads with a pile
gate at the bottom of the leads. Use leads embedded in the ground
or constrain the pile in a structural frame to maintain alignment.
Provide leads with a length that eliminates the need for a follower.

Followers. Use followers only if the Engineer approves in writing, or
required by the contract. If the Engineer does not perform a wave
equation analysis, use a follower with impedance from 50 percent to
200 percent of the pile impedance.

Maintain the follower and pile in alignment during driving. Drive the
first pile in each bent, and every tenth pile full length without a
follower to ensure pile penetration develops the required nominal pile
driving resistance. Use a follower constructed of material and
dimensions to allow pile driving to the penetration depth determined
by driving the full-length piles. Verify the final position and alignment
of the first two piles in each substructure unit, installed with followers
meet location tolerances specified in subsection 705.03.C.2.e, before
installing additional piles.

Spud. The Engineer will not allow spuds in lieu of preboring.
Driving Methods.

Preparation for Driving. Before driving, cut pile tops square with
the axis of the pile. Use collars, bands, or other devices to protect
timber piles against splitting and brooming.

a. Excavation and Fill. Do not drive, or redrive piles until
completion of excavation, fill, or both, unless otherwise required.
If piles require driving or redriving through fills, compact the
embankment to the bottom of the concrete substructure unit
before driving piles. Remove material forced up between the
piles to the required elevation before placing concrete
foundation.

b. Pile Preboring to Facilitate Driving. Prebore holes to the
prebore elevation shown on the plans. Provide a finished hole
with a diameter equal to or no more than 6 inches greater than
the diameter of the pile.
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Maintain a stable, open hole until pile installation to the bottom of
the bore. Do not begin final drive for bearing until the pile
reaches the prebore elevation shown on the plans. Control
caving or unstable soil layers using temporary casing or non-
toxic and non-hazardous drilling slurry. Handle and dispose of
drilling slurry on the project, or at an off-site location where
structures will be unaffected, in accordance with 1994 PA 451,
Part 91 Soil Erosion and Sedimentation Control. Obtain the
Engineer’s approval for on-site disposal.

Remove or clear boulders, cobbles, or other obstructions.
Provide rock chisels, extractors, core barrels, or other equipment
to clear obstructions.

To the extent possible, complete preboring in a foundation unit
and advance piles to the prebore elevation, before beginning the
final drive. If preboring within 20 feet of a completed pile,
recheck the pile capacity by restriking the pile. The Engineer will
select the piles for restrike. Restrike with the same driving
equipment from the initial installation. If a reduction in capacity
occurs, redrive piles to the nominal pile driving resistance.

Backfill voids after the final drive with granular material Class Il
or a Department-approved equal.

Prebore pile holes within a vertical tolerance of %4 inch per foot,
or within the batter line shown on the plans. Upon completion,
ensure the center of the hole at cutoff elevation is within 6 inches
of the position shown on the plans.

Unless otherwise shown on the plans, if driving piles through
compacted fill deeper than 5 feet, drive piles in holes prebored to
natural ground.

2. Driving. During driving, maintain pile tops square with the axis of
the pile.

a.

Obstructions. If an impenetrable obstruction is encountered
during pile driving, remove and reuse the pile, or cut the pile off
and drive a new pile.

If removing a pile, reuse as approved by the Engineer, adjust the
pile laterally, and redrive in accordance with subsection
705.03.C.2.e.

If cutting off a pile, cut the pile at the lowest possible elevation
and drive another pile, adjusted laterally. Drive the new pile in
accordance with subsection 705.03.C.3.e.
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If removing and adjusting, or cutting off and adjusting a pile,
does not bypass the obstruction, remove the obstruction.
Provide rock chisels, extractors, core barrels, or other equipment
to clear obstructions.

Penetration. For design pile lengths, install piles to the design
pile tip elevation shown on the plans, unless driving operations
attain absolute refusal.

If the plans show the estimated pile length, install piles to a
penetration that meets the following:

i. The nominal pile driving resistance equals at least the
required nominal pile driving resistance shown on the plans;
and

i. The bottom of the pile is at or below the minimum pile
penetration elevation shown on the plans.

Do not drive piles past absolute refusal unless Dynamic Testing
is required. If Dynamic Testing is required, ensure pile stresses
do not exceed the stresses specified in Table 705-1, as
determined by the Engineer.

Test Piles. If test piles are required by the contract, use the pile
lengths shown on the plans for estimating purposes. Provide
actual pile lengths to achieve the required nominal pile driving
resistance and minimum pile length. If test piles are not
required, provide the piles in accordance with the design pile
length shown on the plans.

Complete the excavation or embankment to within 2 feet of the
proposed grade at test pile locations. Install test piles at
locations shown on the plans with approved impact hammer
equipment. Drive test piles to the minimum pile length or
absolute refusal, whichever is greater.

The Engineer may stop test pile driving at tip penetrations
greater than 10 feet below the estimated pile tip elevation to
check for soil setup.

If test piles fail to achieve the required nominal pile driving
resistance after driving 10 feet below the estimated pile tip
elevation, but the resistance reaches at least 85 percent of the
required nominal pile driving resistance, leave piles in place for
at least 48 hours to allow soil setup, unless otherwise directed by
the Engineer.
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After the waiting period, restrike the test pile to check the
nominal pile driving resistance. The Engineer will determine the
nominal pile driving resistance after soil setup based on the
number of restrike blows necessary to drive the pile an additional
3inches. Use a hammer for restriking piles, warmed up by
applying at least 20 blows to another pile at least 25 feet away
from the restrike pile, or as approved by the Engineer. The
Engineer will accept restrike piles if they exhibit a nominal pile
driving resistance greater than the resistance required.

After restriking, continue test pile driving, providing piling,
splices, and restrikes until the nominal pile driving resistance
measured during driving reaches practical refusal, or until the
Engineer stops driving. The Engineer will prepare a record of
test pile driving, including the number of hammer blows per foot
for the driven length, the as-driven length of the test pile, cutoff
elevation, penetration in ground, and other pertinent information.

Cut off test piles, driven in production pile locations and
incorporated in the structure as permanent piles. Cut off or pull
test piles, not driven in production pile locations, as directed by
the Engineer.

Determine the ordered pile lengths of steel H-piles and CIP
concrete piles from the test pile results. Provide CIP pile shell
and steel pile lengths to obtain the required nominal pile driving
resistance and penetration.

The Engineer will evaluate test pile results and determine the
ordered pile lengths for timber piles.

The Engineer will not require test piles if the plans show a design
pile length.

Splicing. Do not splice timber piles. Provide steel piles in full
length sections or splice them as shown on the plans, or
approved by the Engineer.

The Contractor may provide piling and field splices, as required
to obtain the required nominal pile driving resistance and
penetration.

Weld in accordance with AWSD1.1 and subsection
707.03.D.8.b, subsection 707.03.D.8.c, and subsection
707.03.D.8.d, with the temperature exceptions specified in this
subsection.
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Do not perform field welding if the ambient temperature is below
0 °F. If the pile metal temperature falls below 32 °F, preheat the
pile metal in the area of the weld to at least 70 °F, and maintain
the temperature during welding. Employ welders certified by
agencies approved by the Department.

Remove slag from all weld passes including finished welds. For
fillet welds, verify weld size by using a fillet weld gage witnessed
by the Engineer. Non-destructive testing of the pile splices by
the Contractor is not required unless visual inspection by the
Engineer indicates unacceptable welds.

Accuracy. Drive piles for foundation work within %2 inch per foot
from the vertical or batter line shown on the plans. After driving,
ensure the position of each pile at the cutoff elevation is within
6 inches of the position shown on the plans. Ensure a distance
of at least 9 inches between the edges of piles and the outline of
the superimposed concrete.

Drive pile bents to allow the adjustment of piles to the positions
and elevations shown on the plans without damaging or
overstressing piles. Do not pull laterally on piles to correct
misalignment, or splice an aligned section on a misaligned
section.

Drive timber piles to allow adjustment to the position shown on
the plans at the elevation of cap or wale, without damaging or
overstressing piles. Draw and hold piles requiring capping, in
position before cutoff. If the pile cutoff diameter is greater than
the width of the cap, trim the pile to eliminate horizontal
projections outside the cap.

Do not drive timber piles to the exact grade shown on the plans;
cut them off below the tapered head to provide an unfractured,
bearing with a full cross section of the pile.

Increase pile cap dimensions or reinforcing to accommodate out-
of-position piles at no additional cost to the Department.

Redriving of Heaved Piles. At the start of pile driving
operations, the Engineer will make level readings to measure
pile heave after driving until the Engineer determines checking is
no longer required. If piles heave up during driving adjacent
piles, redrive heaved up piles to the required bearing capacity or
penetration. Adjust upheaval or settlement of material between
the piles to the correct elevation before placing concrete for the
foundation.
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If the Engineer detects pile heave for CIP concrete pile shells
filled with concrete, redrive the piles to the original position after
concrete obtains the required strength using a pile cushion
system, approved by the Engineer.

D. Determination of Nominal Pile Resistance.

1.

Static Load Test. Perform load tests as required. Refer to the
contract for load testing details.

Dynamic Formula. Do not use the dynamic formula to install
production piles with a required nominal pile driving resistance
greater than 600 kip, or if the contract requires dynamic testing with
signal matching.

The Engineer will determine the nominal pile driving resistance for
test piles using the same method specified for production piles.

Ry =1.75,JE, log; (10N, )~100 Formula 705-3
Where:

N, = Number of hammer blows per inch of pile penetration;

E, = Energy developed by the hammer per blow in foot-pounds;

R,; = Nominal pile driving resistance measured during pile driving
in kips.
The Engineer will determine the value of “E4”. For piles driven on a

batter, multiply the value of “E4” by the hammer energy reduction
coefficient “U” as follows:

U =sin(@)0.975 Formula 705-4
a = tan"' (m) Formula 705-5
Where:

U = Hammer energy reduction coefficient, less than unity;

a = Angle of batter from horizontal (less than 90 degrees for
battered piles);

m = Vertical component of batter.

For drop, single acting air hammers, and open type diesel hammers,
the Engineer will measure the ram velocity using the kinetic energy.
If measuring ram velocity is not possible, the Engineer may
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approximate the velocity using the potential energy calculated by
multiplying the weight of hammer striking parts by the observed fall
or stroke height.

For double acting air hammers and closed type diesel hammers, the
Engineer will calculate the energy using ram weight and bounce
chamber pressure. Submit hammer literature and correlation charts
to the Engineer to determine the hammer energy of each blow. The
Engineer will reduce the calculated value of “E4” for battered piles by
the hammer energy reduction coefficient “U” before calculating the
nominal pile driving resistance.

Formula 705-3, Formula 705-4, and Formula 705-5, for piles driven
with a drop hammer are applicable under the following conditions:

a. Hammers have an unrestricted free fall;

b. Pile tops are not broomed, crushed, or splintered;

c. The hammer exhibits no appreciable bounce after striking the
pile; and

d. Penetration is at a uniform or uniformly decreasing rate.

If required, or if using a hydraulic hammer, the Engineer will
determine the nominal pile driving resistance using the results of a
wave equation analysis. The Engineer will consider the hammer
driving system, site-specific subsurface data, and project pile
geometry, to develop driving criteria that will not overstress the pile
and indicate the nominal pile driving resistance.

3. Dynamic Testing and Analysis. Perform dynamic testing with
signal matching as required by the contract.

E. Defective Piles. Protect piles from splitting, splintering and
brooming of the wood, or excessive deformation of the steel. Do not
manipulate piles to force them into position using excessive force, as
determined by the Engineer.

At no additional cost to the Department, use one of the following
methods to correct piles damaged by internal defects, driven improperly,
driven below the cutoff elevation determined by the Engineer or as
required, or piles driven outside the required location:

1.  Withdraw the pile and replace with a new, longer pile,

2. Drive a second pile adjacent to the defective or low pile, or

3. Splice or build up the pile or extend a portion of the footing to
properly embed the pile.
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F. Placing Concrete in Cast-in-Place Concrete Piles. Before placing
concrete, inspect piles to confirm the full pile length and dry bottom
condition. Provide a mirror or light for inspection.

Do not place concrete in piles until after driving, redriving, cleaning, and
obtaining the Engineer’s acceptance of pile shells within a radius of
20 feet. Place the concrete in the pile shells to the cutoff elevation as
soon as practical after driving.

Place concrete in accordance with subsection 706.03.H, except concrete
may free-fall more than 5 feet. During placement, vibrate the concrete in
the upper 5 of the pile shell, to a depth no greater than 25 feet, without
causing segregation.

G. Protective Coating for Steel Piles and CIP Concrete Piles. If
required, galvanize steel H-piles and steel shells exposed to air or water
in the finished structure, in accordance with ASTM A 123.

Do not use corrosive embankment material within 30 feet of piles.
Repair damage to galvanization in accordance with subsection 716.03.E
at no additional cost to the Department.

H. Cleaning Steel Piles and Steel Pile Shells. If embedding steel
piles or pile shells at least 1 foot or more in structural concrete, exclusive
of tremie concrete, clean dirt and loose scale from the portion requiring
embedding.

I. Pile Cutoff. Cut off piles normal to the longitudinal axis of the pile
and within 1 inch of the elevation required and anchor to the structure as
required by the contract.

Take possession of piling cutoff lengths. Dispose of cutoff lengths in
accordance with local, state, and federal regulations.

Cut off timber piles to completely remove material damaged by driving.

705.04. Measurement and Payment.

Pay Item Pay Unit
Pile, Treated Timber, FUrN.............ouceeiiiiiiceee e, Foot
Pile, Treated Timber, Driven............ccoeeeeiiiiiiiieeeeeeeeeeeceee e, Foot
Pile, CIP Conc, Furn and Driven, __inCh........cccccciieeeiiiiiiiiinne, Foot
Pile, Steel, Furn and Driven, _ inCh..........c.cccooiiiiiiiiiiieiiine, Foot
Pile, Galv, (Structure NO.).....ccvvveeiieeiieeeee e, Lump Sum
Test Pile, Treated Timber..........ooooii e Each
Test Pile, CIP Conc, _ iNCh ..o Each
Test Pile, Steel,  iNCh......ooviiiiiie e Each
Pile Point, CIP CONC.......ccvueieeeeeeeeeeee et Each



Pile Point, Steel ........cooiiiiiii Each
Prebore, FAN PiliNg......... e Foot
Pile Driving Equipment, Furn, (Structure NO.)..................... Lump Sum
Piles.

Driven Piles. The unit prices for Pile, CIP Conc, Furn and Driven,
___inch, and Pile, Steel, Furn and Driven, __inch, include the cost
of restrike due to preboring.

For piles removed, adjusted, and reused, due to obstructions, the
Engineer will measure the total length of the pile driven, including the
length of pile embedded in the ground and removed. For piles that
require cutting off due to obstructions, the Engineer will measure the
total length of the new pile driven, including the length of obstructed
pile cut off and left in the ground.

Payment for initial restrike is included in pay item Test Pile. The
Department will pay for subsequent restrikes, if necessary, as extra
work. The Department will pay for pile restrike for production piles
as extra work unless the Contractor chooses to stop driving, wait and
restrike or redrive piles to achieve the required nominal pile driving
resistance. If the Contractor chooses to restrike or redrive piles, no
payment will be made for the restrikes or redrive.

The Department will pay for redriving heaved piles as extra work.

The Engineer will measure Pile, Treated Timber, Driven by the
piling length left in place below cutoff. The unit price for Pile,
Treated Timber, Driven includes the cost of cutting off piles. Cutoff
material will remain the property of the Contractor.

The Engineer will measure Pile, CIP Conc, Furn and Driven, and
Pile, Steel, Furn and Driven, by the length of piling left in place
below cutoff.

The unit prices for Pile, CIP Conc, Furn and Driven, and Pile,
Steel, Furn and Driven include the cost of providing ungalvanized
pile shells or steel piles, and the cost of driving the galvanized pile
length.

The unit prices for Pile, CIP Conc, Furn and Driven, and Pile,
Steel, Furn and Driven do not include the cost of the length of the
pile point extending beyond the pile.

The unit prices for furnished and driven pile pay items include the
cost of splices.
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2.

B.

Pile, Treated Timber, Furnished. The Department will pay for Pile,
Treated Timber, Furn, at the ordered pile length.

Galvanized Piles. The unit price for Pile, Galv, includes the cost
associated with galvanizing the required length of pile as shown on
the plans.

Pile Driving Equipment. The Engineer will measure Pile Driving
Equipment, Furn as a unit for each structure. The unit price for Pile
Driving Equipment, Furn, includes the cost of providing and
removing equipment for driving piles.

The unit price for the length of pile driven includes the cost of
operating equipment for driving piles.

Prebore Foundation Piling. The Engineer will measure Prebore,
Fdn Piling, from the bottom of the foundation to the prebore
elevation shown on the plans. The unit price for Prebore, Fdn
Piling includes the cost of the following:

Boring pile holes,

Disposing of excavated material,

Backfilling voids,

Installing and removing temporary casings,

Providing and disposing of drilling slurry,

Restriking completed piles within a radius of 20 feet, and
g. Equipment operating costs.

~Po0TD

If Prebore, Fdn Piling, is shown on the plans, the unit price for Pile
Driving Equipment, Furn includes the cost of providing equipment
for prebore. If the plans do not show preboring, but the Engineer
authorizes preboring in writing, the Department will pay for providing
equipment as extra work.

Pile Points. If the contract includes the pay item Pile Points, the
Department will pay separately for Pile Points, of the type required.
If the plans do not include Pile Points, but the Engineer requires pile
points, the Department will pay for pile points as extra work.

Test Piles. The Department will pay for test piles in addition to the
contract unit prices for furnished and driven pile pay items.

The unit prices for Test Pile, of the type required, include the cost of
initial restrike. The Department will pay for subsequent restrikes as
extra work.

Obstruction Removal. The Engineer will measure and the

Department will pay for the removal of obstructions, which require the
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use of special equipment or tools specified in subsection 705.03.C.2.a, at
the unit price for Obstruction Removal, in accordance with subsection
718.04.D.
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Section 706. STRUCTURAL CONCRETE CONSTRUCTION

706.01. Description.  This work consists of constructing concrete
portions of bridges, box, and slab culverts, headwalls, retaining walls,
and other structures, and providing and installing electrical grounding
systems.

706.02. Materials. Provide materials in accordance with the following:

Concrete, Grades S2, T, D ..o 701
Mortar @nd GroUL .........cooieeieiiee e 702
Curing MaterialS .......c.eoviiiiiiie e 903
Insulating BlanKets ... 903
Polystyrene InsSulation ... 903
Steel Reinforcement ...........ooovvvveeeeeiiieee e 905
Bar Chairs and Wir€ Ti€S .......oooevuuueeiiieeeeeeee e 905
SHUCIUIAl SEEEI ... e 906
Miscellaneous Metal Products.............cooovvveveeiieiieiieeeeee e, 908
GeoSYNthetiCS......ooi i 910
LA = 1 (T T 911
Fiber Joint Filler for Concrete Construction..............oocoveerviviereennn. 914
Joint Sealants for Concrete Construction.............cccoooevviiiiiieeeeen. 914
(070] 1o [V TR 918
Electrical Grounding SysStem .........ccccocveiiiiiiiiiiiee e 918

Provide Grade T concrete for structure concrete placed under water.
Unless otherwise required by the contract, provide Grade S2 for other
structure concrete.

Provide Grade S2 concrete for substructure concrete.

Provide 6AA natural aggregate and with no greater than 2.50 percent
absorption as specified in ASTM C 127 for Grade D superstructure
concrete and Grade D superstructure concrete, night casting. Do not
use slag aggregate.

Provide AASHTO M 270, Grade 36 steel, galvanized in accordance with
section 707, for expansion joint cover plates. Provide plates at least
% inch thick with a static coefficient of friction of at least 0.6. Provide
ASTM F 593 (Type 304) stainless steel, %-inch diameter, flathead
countersunk screws with %-inch diameter inserts for use in expansion
joint cover plates.

Refer to subsection 701.03.G and Table 701-1 for minimum flexural and
compressive strengths of concrete.
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706.03. Construction.
A. Equipment.

1.

Placing Equipment. Provide equipment with capacity and
arrangement for placing concrete in accordance with subsection
706.03.H. Make equipment available to the Engineer for inspection,
testing, and approval before use.

Use a tremie, pump, or other Engineer-approved equipment for
placing concrete under water.

If placing concrete with a tremie, provide a tremie with a capacity of
at least 7 cubic feet, with a watertight discharge tube at least
10 inches in diameter. Equip the lower end of the tremie with a valve
or suitable device capable of closing tightly while charging and
lowering the tremie into position, and opening fully in the lowered
position.

If pumping concrete, provide a pump discharge, pipe, and fittings
with an inside diameter of at least 4 inches. Do not use aluminum
pipe for conveying or placing concrete.

Bridge Deck Finishing Equipment. Provide a self-propelled,
transverse finishing machine capable of finishing concrete from curb
to curb or from curb to bulkhead. Equip bridge deck finishing
machines with rotating finishing cylinder(s), auger(s), drag float, and
other structural and mechanical equipment to finish the concrete
within the required tolerances.

Provide a machine or supporting frame to transversely span the cast
section and travel in the direction of concrete placement. Mount the
machine on wheels operated on longitudinal rails capable of carrying
the loads between supports with a deflection no greater than
/16 inch. Use rail sections, straight within s inch per foot, and rail
grades that differ from the required screed grade by no more than
/16 inch. Install the rail at a height above the surface allowing hand
floating under the rails. Mount each rail on adjustable supports that
prevent deflection under the machine load.

Place rail supports over beams. Use portable, lightweight, or
wheeled work bridges capable of transversely spanning the cast
section to transversely finish machine-finished deck sections.

Provide a 3-foot, lightweight metal float and a 10-foot, lightweight,
rigid straightedge, each equipped with a suitable handle. The
Contractor may use truss type vibrating screeds if approved by the
Engineer.
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3. Concrete Saws. Use a self-propelled saw to neatly cut hardened
concrete to the line and depth required.

4. Texturing Equipment. Use texturing equipment to produce uniform
transverse grooves of the required width, depth, and spacing.

5. Equipment for Applying Penetrating Water Repellent Material.
Apply penetrating water repellent material with low pressure, 15 psi
to 40 psi, airless-type spray equipment or with long-nap rollers.

6. Equipment Approval. Obtain the Engineer's approval for all
equipment and tools for placing and finishing of concrete before
starting work including, but not limited to, pumping equipment, air
compressors, vibrators, joint sealing equipment, straightedges, and
finishing tools.

B. False Decking. Construct false decking to the limits shown on the
plans.

Construct false decking capable of supporting all material and debris
falling from the deck. Abut false decking pieces to prevent material or
debris from falling through. Use a false decking system that does not
damage beams and meets the approval of the Engineer.

Install false decking after erecting structural steel or precast concrete
beams, or before beginning deck removal, repair, or other bridge
construction activities. Do not construct false decking systems over
traffic that project below beam bottom flanges. Maintain false decking to
prevent hazards to vehicular, pedestrian, or waterway traffic. Remove
material or debris on the flooring outside the fascia at least once per day.
Leave false decking in place until completion of construction activity, as
directed by the Engineer.

For bridges over waterways, the Contractor may use a barge in the
waterway in place of constructing a false decking system over the
waterway. Position the barge in the waterway after erecting the
structural steel or precast concrete beams, or before beginning deck
removal, deck repair, or bridge construction activities. Maintain the
barge to prevent hazards or impediments to waterway traffic. Provide a
barge large enough to support material and debris falling from the deck.
Leave the barge in place until completion of the bridge construction, as
directed by the Engineer. If the Engineer determines the barge is
ineffective in preventing falling material and debris from entering the
waterway, replace it with a conventional false decking system at no
additional cost to the Department.
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C. Falsework. Design, construct, place, and remove temporary
supports required for constructing the permanent structure. Weld form
supports in accordance with subsection 707.03.D.8.

Submit working drawings and design calculations for falsework in
accordance with subsection 104.02. The Engineer will review the
falsework and forms before concrete placement. The Engineer’s review
does not relieve the Contractor of responsibility for the design.

Correct settlement in the falsework during loading.

D. Forming.

1.

General. Construct forms true to the lines shown on the plans.
Construct mortar-tight forms with net sections capable of
withstanding impacts during placement and of supporting the weight
of concrete through curing. Use falsework for forms in accordance
with subsection 706.03.C.

Vertical Clearance. The Department defines minimum under-
clearance as the minimum vertical distance from any point on the
pavement, including 24 inches either side of the pavement, to the
structure.

Maintain form work above the bottom of beams. If form work must
extend below the bottom of beams, obtain the Engineer’s approval.
Provide and place advance-warning signs at locations directed by
the Engineer before changing the existing structure under-clearance.
Provide 10 working days for the Engineer to determine the locations
for the advance warning signs.

Removable Forms. The Department designates surfaces formed
with removable forming material as Type A, or Type B.

a. Type A Surface. Type A surfaces are exposed surfaces of
piers, abutments, wing walls, retaining walls; and the outside
faces of girders, T-beams, slabs, columns, brackets, curbs,
headwalls, barriers, railings, arch rings, spandrel walls, and
parapets.

Use metal forms or 5-ply structural grade western fir plywood for
face forming material. If the grain of three plies of the plywood
runs perpendicular to the studs, the Engineer will consider the
25/32 inch thickness to meet 1-inch nominal thickness.

The Engineer will allow dressed shiplap or square edged lumber,
sized four sides, at least % inch thick, covered by form lining, in
lieu of structural plywood for form lumber. Provide metal,
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composition, or plywood form lining for shiplap or square edged
lumber. Provide composition or plywood lining at least %4 inch
thick.

The Engineer will approve the sizing, spacing, and dimensions of
metal, composition, or special plywood forms, and allow
continued use based on performance.

The Engineer may modify the requirements for pattern and
minimum lumber thickness for curved Type A surfaces. Ensure
that inside faces of forms for Type A surfaces are free of holes,
irregularities, or unevenness.

Type B Surface. Type B surfaces are formed concrete surfaces
that will not be exposed in the finished work; the bottoms of floor
slabs and sidewalk; the sides of interior beams and girder;
backwalls above the bridge seat; and exposed surfaces not
included in Type A surfaces.

Use metal forms or face forming material at least % inch thick for
Type B surfaces.

The Contractor may use material allowed for Type A surfaces for
Type B surfaces, except square edge lumber for forming
horizontal surfaces is prohibited. Form lining is not required for
shiplap and square edge lumber.

Type A and B Surfaces. Do not use forms and face form
material with defects for Type A or Type B surfaces.

For Type A surfaces, space studs no greater than 12 inches
apart, center-to-center. For Type B surfaces, space studs no
greater than 24 inches apart, center-to-center. Provide nominal
2 inch by 6 inch or nominal 4 inch by 4 inch sections, except the
Engineer will allow nominal 2 inch by 4 inch studs for pours no
greater than 3z feet in height from the bottom of the pour to the
top of the pour. Cap studs with a straight top plate at least the
size of the Engineer-approved studs.

Scab all joints in plates 4 feet each way to provide continuity.

Ensure constructed forms remain true to shape. Countersink
bolts and rivet heads on the inside face of the forms.

Design clamps, pins, or other connecting devices to hold forms
rigidly together and allow removal without damage to the
concrete. Do not use metal forms that do not present a smooth
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surface or that do not line up properly. Maintain metal forms free
of rust, grease, or other material that may discolor concrete.

Scab wales to prevent distortion during concrete placement and
curing. Place a row of wales within 6 inches of the bottom of
each pour, unless studs extend below the bottom of the pour
secured by wales fastened to rods in the previous pour.

Construction. Brace forms to prevent movement during
concrete placement. Do not use mechanical or adhesive
methods, which will be exposed in the completed structure, to
secure forms to concrete bridge decks or pavements. Finish
corners square, without moldings. For exposed concrete faces,
saw the form edges at corners square and straight, and place
them to form a tight fitt Form chamfered corners with
dimensions measured on the sides.

For Type A surfaces, arrange the forms to present a neat
geometric pattern of form marks. Do not offset or shift patterns.
Construct forms to allow removal without damaging concrete.

If supporting concrete deck forms by welding to structural steel
beams, weld in accordance with subsection 707.03.D.8.

Ties and Spreaders. Do not use wire ties and pipe spreaders.

After removing forms, remove the ends of metal appliances
inside the forms to maintain correct alignment. Remove ends to
a depth of at least 1 inch from the surface of the concrete without
creating an opening greater than 1)zinches in diameter.
Remove metal or wooden spreaders, which are separate from
form ties, during concrete placement.

Form Surface Treatment. Treat the inside of forms with a
release agent that will not discolor or adversely affect the
concrete. Do not allow the release agent to contact steel
reinforcement or existing concrete surfaces.

4. Permanent Metal Deck Forms.

a.

Materials. Use ASTM A 653 coating designation G210 steel,
except Grade 50, Class 3, to fabricate permanent deck forms
and supports. Galvanize fasteners in accordance with
AASHTO M 232.  Fabricate permanent metal deck forms,
supports, and accessories in accordance with section 707.

Design and Fabrication. Verify superstructure beam
dimensions before fabricating permanent metal deck forms.
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Select sheet size for permanent metal deck forms as
recommended by the manufacturer. Use unit working stresses
no greater than 0.725 of the specified yield strength of the steel,
or 36,000 psi, whichever is less.

Include construction loads of 50 psf in addition to the dead load
of the form, plastic concrete, and steel reinforcement. Consider
the full slab thickness shown on the plans, to be above
corrugations. If not filling corrugations with styrofoam, account
for the weight of the additional concrete, as required.

Design forms, form supports, and attachments to carry
construction loads, dead loads, and resultant horizontal loads
due to forming of cantilever overhangs. Consider the clear span
of the form plus 2 inches, measured parallel to the form flutes.
Design forms for a maximum deflection of V4 inch or /180 of the
form span length, whichever is less. Do not use form camber to
compensate for deflection greater than the limits specified.

Construction. Do not use metal forms below longitudinal or
transverse open joints, or expansion type joints.

Do not allow form sheets to rest directly on beam flanges.
Center each sheet in the bay and ensure a bearing length of at
least 1inch at each end. Attach sheets promptly to avoid
hazards that may result from lateral movement or sudden uplift
of the forms. Provide safety stops where necessary.

Make attachments using welds, bolts, clips, or other Department-
approved methods. Attach sheets using sheet metal screws, or
other Department-approved fasteners, from the top side where
practical. Bolt and weld attachments in top flange compression
areas. Do not flame cut metal deck forms or supports. The
Department will not require repair of galvanized areas at welds
or unbolted edges after shearing or punching.

Field drill “s-inch diameter weep holes, at spacing no greater
than 12 inches, along transverse and longitudinal construction
joints.

Place styrofoam in corrugations and secure to prevent
displacement during concrete placement. If styrofoam is
omitted, the extra concrete required to fill in the corrugations will
not be paid for. Place concrete onto forms from no greater than
15 inches above the top of the form.
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Steel Reinforcement.

Storage and Protection. Store steel reinforcement on platforms,
skids, or other supports. Store steel reinforcement neatly and clearly
marked to facilitate inspection. Locate storage sites at water
crossing locations above the high water elevation shown on the
plans. Store epoxy coated bars on padded wood or steel cribbing,
and cover to prevent exposure to ultraviolet rays.

Handling of Epoxy-Coated Reinforcement. Use systems with
padded contact areas for handling coated bars. Pad bundling bands
or use other banding to prevent damage to the coating. Lift bundles
of coated bars with a strongback, spreader bar, multiple supports, or
platform bridges to prevent bar-to-bar abrasion. Do not drop or drag
the bars or bundles.

Field Bending. Do not bend reinforcing bars in the field unless
otherwise shown on the plans, or to correct minor errors or
omissions in shop bending. Perform field bending cold. Make field
bends in accordance with subsection 905.03 for shop bends. Repair
damage to epoxy coating, resulting from field bending, in accordance
with subsection 706.03.E.8.

Placing and Fastening. Accurately place and firmly secure steel
reinforcement during concrete placement. Ensure steel
reinforcement is free of dirt and excessive rust, loose mill scale, or
other deleterious material when placed. Ensure bar spacing does
not vary more than '/s of the spacing shown on the plans, except as
needed to allow placing anchor bolts and position dowels. Use wire
ties to secure all bar intersections for the top mat, and other mats
where the product of the length and width of bar intersection spacing
exceeds 120 square inches. If the product of the length and the
width of spacing does not exceed 120 square inches, tie alternate
intersections. Do not weld.

Tie bar laps near each end of the lap. Provide a clear distance from
the reinforcement to the concrete surface at least equal to the
dimensions shown on the plans, but no more than +25 percent of the
dimension, except for deck reinforcement. For deck reinforcement,
do not vary the distance from the top transverse reinforcement to the
bottom of the concrete slab by more than %sinch from the
dimensions shown on the plans. Provide concrete clear cover over
the top transverse reinforcement at least equal to the dimensions
shown on the plans.
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Maintain the required reinforcement distances from forms using
stays, ties, hangers, bar chairs, or other Department-approved
supports, except in bridge superstructures. If bar chairs are used
they must be plastic or coated metal with a bearing area that
prevents penetration into forming material. Use commercial grade
concrete brick only in footings.

For bridge decks, place bar chairs parallel to the beam, spaced with
the lines of supports, measured from center to center, at the %4 point
and % point for beam spacing less than 9 feet, and at the /s point,
2 point, and 5/s point for beam spacing 9 feet or greater.

Use additional bar chairs outside the fascia beam to support
reinforcing steel along and near the fascia. On concrete box beam
bridges without slab ties, use bar chairs along the longitudinal
centerline of each beam. Support the upper layer of reinforcing steel
over the supports for the lower layer of steel with rows of
Department-approved continuous steel bar supports consisting of at
least three longitudinal wires.

Tie the upper layer of reinforcing steel to the structural steel, stud
shear developers, or other structural components, at intervals no
greater than 5 feet along each beam or girder. Use two loops of
16-gauge tie wire for tie-downs. Tie coated bars with coated tie wire
to prevent wire from damaging the coating.

Cover epoxy coated reinforcement in the deck if concrete for the
deck is not cast within two months from the time of placing the
epoxy-coated reinforcement. Use a cover that will prevent exposure
to ultraviolet rays.

Splicing. Do not splice bars unless otherwise shown on the plans.

Lapping. Overlap sheets of mesh or bar mat reinforcement at least
24 inches to maintain uniform strengths and fasten in at least two
locations at the overlaps.

7. Cutting Epoxy-Coated Reinforcement. The Contractor may saw
or shear bars when cutting is permitted. Repair cut or sheared bar
ends.

8. Repair of Epoxy Coating. Repair coating damaged by bending,
sawing, shearing, or damaged during shipping, unloading, storage,
installation, and handling on the project.

Patch sawed or sheared ends and visible defects in accordance with
AASHTO M 284. Use a patching or repair material selected from the
Qualified Products List. Clean areas requiring patching by removing
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surface contaminants and damaged coating. Roughen the area
requiring patching before applying patching material. Remove rust
by dry blast cleaning or power tool cleaning immediately before
applying patching material.

Immediately treat bars in accordance with the resin manufacturer's
recommendations and before oxidation occurs. Overlap patching
material onto the original coating by 2 inches, or as recommended by
the manufacturer. Provide at least 8 mils of dry film thickness on the
patched areas. The Engineer will consider bars with at least
5 percent damaged area in a 12-inch bar length to be severely
damaged. Replace severely damaged bars. Coat mechanical
splices after splice installation in accordance with AASHTO M 284
for patching damaged epoxy coating.

F. Placing Galvanized Metal Pipe Sleeves. Place galvanized metal
pipe sleeves in the bridge to carry utility company facilities across the
bridge. The utility company will provide pipe sleeves at the bridge site at
no cost to the Contractor. Notify the utility company at least one week
before the sleeves are needed. If the contract requires the utility
company to install conduit or ducts in the structure, notify the utility
company at least one week before the utility company is required to
install conduit or ducts. The Department will not allow additional
compensation for costs associated with delays caused by utility company
operations.

G. Placing Conduit. Align the conduit, tightly fit the joints, and firmly
secure conduit during concrete placement. Assemble and protect sleeve
expansion joints in the superstructure to allow movement after concrete
encasement. Place concrete encasement after the Engineer approves
the alignment of, and connection to, the conduit. Swab the conduit for
the entire length immediately after casting encasement to remove
mortar.

H. Placing Concrete.

1. General. Prepare and test work progress specimens, as necessary,
in accordance with subsection 701.03.D.

Obtain the Engineer’s written approval of forms, bracing, reinforcing
steel, and preparations for casting concrete before beginning
concrete placement operations. Before placing concrete, clean
forms, piling, and reinforcing steel, and remove sawdust, chips, and
other debris from the form interior.

Remove struts, stays, and braces to hold forms in correct shape and
alignment when the concrete elevation renders them unnecessary.
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Place concrete to avoid material segregation and reinforcement
displacement.

Complete each pour in a continuous operation with no interruption
longer than 45 minutes, except concrete subfootings. Place and
consolidate each layer before initial set of the previous layer.

For concrete subfootings, the Contractor may place a full-depth
portion of the subfooting for a substructure unit at one time and
complete the unit later.

Do not place additional concrete on substructure concrete until the
substructure concrete cures for at least three days or attains at least
70 percent of its 28-day flexural or compressive design strength.

Do not use mechanical attachments to support forms until
substructure concrete attains at least 70 percent of its 28-day flexural
or compressive design strength. Verify the concrete strength by
testing at least two beams or cylinders cured in the same
environment as the respective concrete items. Conduct testing on
the project site, withessed by the Engineer.

The Engineer will lower the required concrete strength after
reviewing calculations submitted by a Professional Engineer,
licensed in the state of Michigan, showing that imposed loads will not
exceed 70 percent of the concrete strength at the time the load is
applied.

Regulate concrete placement so pressure caused by wet concrete
does not exceed the pressure used in designing the forms.

Deposit the concrete in the forms in layers of suitable thickness, as
near the final position as possible. In pier caps and wall sections,
place layers no greater than 12 inches thick. The Engineer may
modify the layer thickness requirements for wall sections depending
on the steel reinforcement spacing.

For concrete placed by pumping, dispose of water-cement slurry
used to lubricate the discharge pipe outside the forms.

Place and vibrate concrete in the dry for substructure units other
than subfootings and tremie seals.

Place subfooting and tremie concrete to the full depth of the section.

Place footing concrete and column concrete in layers no greater than
36 inches.
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Do not allow superstructure concrete to freefall more than 6 inches to
the top of reinforcing steel. Do not allow concrete to freefall more
than 5 feet in other structural applications. If concrete must drop
more than 5 feet, deposit concrete through Department-approved
pipes or tubes at least 6 inches in diameter and arranged to avoid
concrete segregation. If reinforcing bar spacing prevents the use of
a 6inch tube, loosen the bar ties and spread the bars enough to
allow the use of the tube or chute. Reposition and retie bars before
covering with concrete.

Provide vibrators, approved by the Engineer, capable of visibly
affecting the mixture for at least 18 inches from the vibrator.

Use mechanical, high-frequency internal vibrators to consolidate the
concrete during and immediately after depositing. If using epoxy
coated or other coated reinforcement, use a vibrator with a rubber
coated head.

The Engineer will allow concrete consolidation using hand methods if
the use of vibratory equipment is not possible.

Use vibrators to consolidate incoming concrete within 15 minutes of
placement. Manipulate vibrators to work the concrete around the
reinforcement and embedded fixtures, into corners and angles of
forms. Vibrate freshly deposited concrete at the deposit point.
Thoroughly consolidate the concrete, but do not cause segregation.

Move vibrators to prevent forming localized areas of grout. Uniformly
space the points of vibration no greater than twice the radius over
the visibly effective vibration area. Do not hold vibrators against
forms or reinforcing steel, and do not use them for flowing or
spreading concrete. Do not disturb partially hardened concrete.

Do not disturb forms or projecting reinforcement after the initial set of
the concrete.

Maintain forms, reinforcing steel, and placing equipment clean and
free of hardened concrete. Discharge water used to flush placing
equipment away from concrete and forms.

If concreting operations extend into the night, light the work to make
operations clearly visible for inspection.

Do not cast sidewalk, curb, or barrier pours until deck concrete
attains at least the minimum specified 7-day flexural or compressive
strength, and after completion of the 7-day continuous wet cure,
unless the wet cure can be maintained during forming and placing of
subsequent pours.
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Do not place heavy equipment on the deck until deck concrete
attains at least the 28-day flexural or compressive design strength,
and after completion of the 7-day continuous wet cure.

2. Hot Weather Limitations. Cast concrete mixtures for bridge decks
when the rate of evaporation at the site is less than 0.20 psf per
hour, in accordance with Figure 706-1. Cast structural concrete only
when the temperature of the concrete being placed is below 90 °F.

Supply Engineer-approved equipment for determining the relative
humidity and wind velocity on the project.

3. Placing Concrete Under Water. Deposit concrete under water if
shown on the plans. Use Grade T concrete proportioned in
accordance with Table 701-1. Place concrete under water in a
compact mass, in the final position, using a tremie or by pumping.
Equip the tremie tube so the bottom end closes if concrete does not
encase the pipe. Do not use bottom dump buckets. Maintain still
water at the point of deposit, and provide tight forms. Do not disturb
the concrete after deposit.

Support the tremie tube to allow free movement of the discharge end
over the entire work surface and to allow rapid raising or lowering to
adjust the concrete flow. Place the concrete full depth in
one continuous operation, starting from one end of the cofferdam.
Always keep the tremie tube in the freshly deposited concrete; only
withdraw the tremie tube upon completion of each pour, or as
required by piling or cofferdam bracing.

After withdrawing the tremie tube, recharge it with concrete above
water, lower it to the new position, and set the discharge end into
freshly deposited concrete. During placing operations, maintain the
tremie tube full to the bottom of the hopper. After dumping a batch
into the hopper, induce the flow of concrete by raising the discharge
end of the tube slightly. Do not remove the end from the concrete.

Remove laitance or other deleterious material without damaging the
concrete. Place concrete to at least the elevation of the top of tremie
seals, but no more than +6 inches above the seals. Remove excess
concrete.

Dewater cofferdams after the tremie concrete has been placed and
has attained at least 50 percent of the 28-day compressive design
strength or after test beams cured in water on top of the tremie
concrete break with a modulus of rupture of at least 325 psi, as
specified in subsection 701.3.G and Table 701-1. These strength
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requirements are in no way construed as relieving the Contractor of
responsibility for failure of any part of the cofferdam.
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Figure 706-1: Surface Evaporation for Concrete
Estimate the evaporation rate in accordance with the following:

a.
b.

c.
d.

Enter the air temperature, measured from 4 feet to 6 feet above the evaporating
surface, on the windward side and shielded from the sun;

Move up to the line corresponding to the relative humidity;

Move right to the line corresponding to the concrete temperature;

Move down to the line corresponding to the wind velocity, measured from 18
inches above the evaporating surface;

Read the evaporation rate on the scale to the left of this point.
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I. Nighttime Casting of Superstructure Concrete.

1. Construction Methods. Begin work from one hour after sunset to
midnight, or as directed by the Engineer. Use the sunset time
published by the National Weather Service for the proposed date of
night casting or the time determined by the Engineer. Coordinate
nighttime deck pours with the Engineer to allow scheduling of
inspection.

Conform to the deck pouring sequence and curing requirements
shown on the plans. If approved by the Engineer, the Contractor
may consecutively pour areas shown on the plans for simultaneous
pour, the same night, using retarder in the first pour to prevent initial
set until completion of the second pour.

2. Lighting Requirements. Provide light sources to achieve a
minimum average intensity of 10 foot-candles over the entire work
area, including the concrete testing area. Submit the deck lighting
scheme to the Engineer for approval. Ensure lighting alignment
does not interfere with or impede traffic on open roadways. Refer to
subsection 812.03.J for additional lighting requirements for night
work.

J. Cold Weather Precautions. Protect concrete to prevent damage
from cold weather. Remove and replace frozen concrete or concrete
damaged by cold weather at no additional cost to the Department.

If the National Weather Service forecasts that air temperatures will
remain below 50 °F, but above 40 °F, apply ordinary protection
requirements to protect concrete.

If the National Weather Service forecasts air temperatures below 40 °F
during the curing period, apply low temperature protection requirements
to protect concrete.

Cure in accordance with subsection 706.03.N.1, except only
one application of interim curing compound is required.

1. Ordinary Protection. Ordinary protection consists of using
tarpaulins, straw covering, or other Engineer-approved methods to
protect concrete. If the prevailing temperatures will produce
concrete temperature less than 45°F, raise the concrete
temperature in accordance with subsection 601.03.F.1.

Seal keyways, anchor bolt wells, or other depressions on exposed
horizontal surfaces against water intrusion.
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If approved by the Engineer, protect footings by completely
submerging them under water inside the cofferdam area 2 hours
after placement. After submersion, maintain water level necessary
to cover the concrete, and keep ice from contacting the concrete.

Low Temperature Protection. Low temperature protection consists
of using insulated forms or heating and housing to protect concrete.
Place concrete in the forms at temperatures specified in subsection
601.03.F.1. Maintain concrete at a temperature of at least 40 °F.

a. Insulated Forms-Substructure Concrete. Apply blanket
insulation tightly against the forms and fasten securely. Insulate
corners and edges. If depositing concrete against previously
cast concrete, extend the blanket insulation at least 14 inches
and hold in place against the previously cast concrete. Patch or
cover tears and holes in the blanket.

Cut polystyrene insulation to fit snugly between wood form studs
and fasten securely. For steel forms, fit the insulation boards
between the ribs and hold in place with adhesive or Department-
approved fasteners.

Provide insulating blankets or polystyrene insulation with the
minimum thickness or the minimum R value specified in Table
706-1.

Table 706-1
Insulation Requirements
Minimum Insulation Requirements
Thickness of Unlined Steel Wood-Lined Steel or
Pour, Forms Wood Forms
(in) in R Value in R Value
<12 2 7.0 2 5.25
12-24 2 7.0 1.5 5.25
>24 1.5 5.25 1 4.0

Clean ice, snow, and frost from forms when casting concrete.
Place substructure concrete when the air temperature is above
35 °F, unless the form interiors, metal surfaces, and adjacent
concrete surfaces are preheated to at least 35 °F. Use only gas-
fired burners if heating by direct flame. Cast substructure
concrete using insulated forms only when the air temperature is
above 15 °F, except that the Contractor may cast subfootings,
footings, and cast-in-place concrete piles if the air temperature is
above 0 °F. Wrap exposed portions of cast-in-place concrete
piles with insulating blankets or protect them with straw.
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Cover the top of pours with insulating blankets. Cover
inaccessible areas around protruding reinforcing bars with straw.
Cover the tops of insulated pours, including the insulation, with
tarpaulins or other Department-approved material.

Leave insulated forms in place until the concrete attains at least
50 percent of the 28-day flexural or compressive design strength
and for at least five calendar days after final concrete placement
in individual units.

Unless otherwise directed by the Engineer, do not loosen forms
to lower temperatures. Remove blankets or straw from the tops
of footings no earlier than the third day after casting, to allow
forming subsequent portions of the unit. Obtain the Engineer’s
approval before loosening forms or removing the top covering. If
the outside air temperature reaches 0 °F or below, or the
National Weather Service forecasts air temperatures 0 °F or
below for the next 24 hours, do not remove forms for eight days
after casting unless otherwise directed by the Engineer, and only
if the air temperature is from 0 °F to 32 °F and the temperature
difference between the air and the concrete surface is no greater
than 30 °F. If possible, remove forms at mid-day.

Insulated Forms-Superstructure Concrete. If the National
Weather Service forecasts air temperatures below 20 °F during
the curing period, provide material and heating equipment on the
project to protect forms and concrete.

Do not place superstructure concrete if the air temperature is
below 40 °F, unless form interiors, metal surfaces, and the
adjacent concrete surfaces are preheated to at least 40 °F. Use
only gas-fired burners if heating by direct flame. Do not begin
placing superstructure concrete if the air temperature is below
35 °F.

Insulating the bottom of deck forms is not required. If the
National Weather Service forecasts air temperatures below
40 °F for more than 8 consecutive hours during the curing
period, protect the top of the freshly cast concrete as soon as
possible to maintain a concrete temperature of at least 40 °F.
Use tightly joined insulating blankets or polystyrene insulation
and insulate in accordance with Table 706-1.

Hang tarpaulins, or other Department-approved material from the
top of the curb to enclose the entire protected section. If the
temperature falls below 15 °F during the curing period, circulate
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heated air under the enclosed superstructure section. Maintain
circulation for the remainder of the protection period required for
concrete protected by heating and housing.

Heating and Housing. Before placing concrete in forms,
provide housing for concrete sections being placed to maintain
the specified temperatures within the enclosure.

Arrange enclosures to allow removal of forms and finishing of
concrete surfaces without interrupting heating.

Provide uniform forced air or radiant heat in the enclosure. Vent
the heating system to prevent exposure to carbon dioxide
exhaust gases during concrete placement and curing. Before
placing concrete, preheat reinforcing steel and form surfaces to
temperatures from 40 °F to 75 °F.

During and after concrete placement, operate the heating system
to maintain an air temperature in the enclosure from 40 °F to
75 °F. Maintain the temperature in the enclosure until concrete
attains at least 50 percent of the 28-day flexural or compressive
design strength.

At the end of the heating period, decrease the temperature to the
outside air temperature at a rate no greater than 15 °F per
12 hours. Allow the concrete surface to dry during the cooling
period. Remove the housing.

In case of a heating system failure, provide emergency
salamanders for use within 1 hour. Maintain a temperature of at
least 40 °F with the salamanders. Place and operate
salamanders and provide for moisture, as directed by the
Engineer.

K. Construction and Expansion Joints. Construct joints in concrete
structures where shown on the plans. Clean laitance and other
deleterious material from the contact concrete surface in place, and wet
surfaces before placing new concrete. Finish face edges of joints to the
line and elevation shown on the plans. Finish joint surfaces that provide
expansion in the plane of the joint within % inch of a true plane. Form
keys within reasonable tolerances, using suitable material.

1.

Sealer. Use poured joint sealers of the type required by the
contract. Handle hot-poured joint sealer material in accordance with
subsection 602.03.S.

Fiber Joint Filler. Shape premolded expansion joint material to fit
adjacent concrete. Hold premolded expansion joint material in place
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to prevent formation of concrete fins under or between expansion
joint material.

3. Joint Seals. For concrete, install seals as shown on the plans.

a. Sawing Construction Joints. Saw the joint groove at each
transverse construction joint, as shown on the plans. Provide a
joint groove symmetrical about the construction joint.

b. Sawing Expansion Joints. Saw expansion joints as shown on
the plans, and symmetrical about the filler centerline.

Extend the depth of the saw cut below the top of the filler.
Saw or form vertical sections of the joint in the curb or sidewalk.

c. Cleaning After Sawing. Immediately after sawing, remove
deleterious material from sawed joints.

d. Patching Transverse Joints. Patch transverse joints in
accordance with subsection 602.03.P.

e. Installing Seals. Install the top of the seal V4 inch below the
surface of the deck.

4. Expansion Joint Devices. Select joint devices for each location,
from the options shown in the contract, and inform the Engineer of
selection. The Engineer will provide standard shop drawings of the
joint device. The Contractor must determine the necessary
dimensions. The Engineer will not review the dimensions.

Install expansion joint devices as shown on the plans and the
standard shop drawings. Install the joint seal in one continuous
piece for the length of the joint, as specified by the manufacturer.

Weld in accordance with subsection 707.03.D.8.b through
subsection 707.03.D.8.d.

5. Expansion Joint Device Covers. Install plate covers as shown on
the plans. Cast curbs and sidewalks with sliding plates in place to
ensure proper alignment of inserts and screws. Apply bond breaker
to sliding plates before installation. Form concrete recess areas in
sidewalks to receive sliding plates and grind to provide smooth
surface. Tool or grind concrete edges to a 4-inch radius.

Apply one coat of epoxy resin adhesive to allow bent sliding plate to
move freely without friction. Ensure no adhesive contacts the
expansion joint device or gland. Remove foreign particles before
installing plates. Install plates to position the anchors on the high
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side of longitudinal sidewalk grade. Repair damage to galvanized
surfaces in accordance with section 716.

L. Placing Anchor Bolts and Position Dowels in Concrete. Set
anchor bolts and position dowels in concrete using a template during
concrete casting or, if shown on the plans, by drilling holes in hardened
concrete in accordance with subsection 712.03.J and subsection
712.03.K.

Finish the surface around anchor bolts or position dowels in accordance
with subsection 706.03.M.2.

M. Finishing Plastic Concrete. Do not over-vibrate or over-finish the
completed surface. If approved by the Engineer, apply water to the
concrete surface with a fog sprayer to aid finishing. After finishing,
texture sidewalks and curbs in a transverse direction with a broom to
produce uniform, narrow grooves no greater than % inch deep. Texture
the final deck surface in accordance with subsection 706.03.M.3.

1. Machine Finishing. Use a self-propelled transverse finishing
machine to strike off and finish concrete surfaces subject to highway
traffic. To accommodate the type of finishing machine used, the
Engineer may authorize elimination of longitudinal construction joints
shown on the plans.

Immediately before placing concrete, operate the finishing machine
over the full length and width of the bridge segment to be placed,
and adjacent segments if a pour sequence is required. Perform the
test run with the screed adjusted to the finishing position. While
operating the finishing machine, check the screed for deflection and
adjustment. Measure and record the depth of the reinforcement
below the screed, the controlling dimensions of deck reinforcement,
and the forms. Make corrections before placing concrete.

When finishing concrete surfaces, complete screed passes with
sufficient concrete material along the leading edge to ensure filling
low spots. Leave the surface at the required grade, and free of water
and laitance after the final pass of the screed. Remove deleterious
material from the gutters, where the Engineer allows final hand
finishing.

As soon as practical, place the work bridge behind the finishing
machine.

While concrete remains plastic, test the slab surface for trueness
with a 10-foot straightedge, or other Engineer-approved method.
Finish the surface to the required grade and cross section.
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If conditions warrant and if authorized by the Engineer, the
Contractor may use truss type vibrating screeds.

Ensure complete removal of rail supports located in concrete or
partial removal so no part remains less than 3 inches below finished
concrete, without damaging concrete. Remove supports, fill the
resulting holes with concrete, and finish flush with the deck concrete
before deck concrete hardens.

2. Hand Floated Surface Finish. Provide a floated surface finish on
areas not requiring machine finishing, such as bridge seats,
sidewalks, areas of bridge decks under sidewalks, and similar
surfaces. Finish by striking off the concrete surface with a screed set
to the required cross section.

The Contractor may use vibrating or oscillating screeds, if approved
by the Engineer.

Provide a movable screed on guides set to the required elevation
with allowance for camber, if required. After striking-off, finish the
surface with a wood or magnesium float.

Broom finish the concrete surface under elastomeric bearings.

3. Texturing. Groove the final deck surface as soon as deck concrete
can maintain a texture. Construct grooves perpendicular to the
centerline. Form grooves in plastic concrete without causing edges
to slump, or surface tearing. End grooving 12 inches to 16 inches
from curb or barrier edges. Do not groove within 3inches to
6 inches of expansion or contraction joints, or the end of the slab.
Space grooves on Yz-inch centers, & inch wide, and % inch deep.
Random spacing is permitted if the spacing between grooves
remains within the range of ¥4 inch to 1 inch.

The Engineer may require removal and replacement of deck
surfaces that are not grooved as required. If the Engineer
determines grooves are too shallow, but allows decks to remain in
place, regroove after the concrete attains the 28-day flexural or
compressive design strength. Use a machine built specifically for
grooving pavements, with blades 0.095inch +0.003 inch wide,
spaced randomly from % inch to 1% inch on centers. Orient grooves
along the initial grooving, at right angles to the centerline of the
pavement or skewed, no greater than the maximum skew of the
bridge. Cut grooves uniformly to & inch deep.
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Remove and dispose of residue from the grooving operations as
directed by the Engineer to minimize dust and to prevent debris from
entering drainage systems.

4. Surface Tolerances. As soon as practical, check surface
tolerances. If surfaces do not meet the specified tolerances, grind
with a carborundum brick or other Department-approved methods. If
grinding to obtain evenness results in an elevation below the limits
shown on the plans, the Engineer will direct corrective action.

Position bridge seats within & inch of elevations shown on the plans.
Finish bridge seats under bearings or masonry plates to an
unevenness of no greater than /16 inch.

Cast the tops of concrete subfootings within 2z inch of the elevations
shown on the plans, and footings, wingwalls, parapets, slope walls,
headers, and other surfaces within Y4 inch the elevations shown on
the plans.

For final deck surfaces, cast decks to within a tolerance of s inch
over 10 feet. Before acceptance, the Engineer will check the deck
with a 10-foot straightedge and mark defective areas. Remove or
reduce high spots or ridges greater than s inch, or other defects by
rubbing with a carborundum brick and water, or grinding, and re-
grooving.

N. Curing. Protect steel reinforcement from curing compound
overspray. For air temperatures below 40 °F, cure structural concrete in
accordance with subsection 706.03.J. For air temperatures of at least
40 °F, cure structural concrete in accordance with subsection
706.03.N.1. Prepare and test work progress specimens, as necessary,
in accordance with subsection 701.03.D.

1. Top Surfaces Exposed in the Completed Structure.

a. Other than Bridge Decks. Immediately upon completion of
concrete finishing operations, spray curing compound uniformly
on the concrete surface. Use transparent or white curing
compound. Apply white curing compound at a rate of at least
1 gallon of compound per 150 square feet. Apply transparent
curing compound in two coats at a rate of at least 1 gallon of
compound per 300 square feet for each coat. Apply the second
coat when the first coat dries sufficiently to avoid runoff, but no
more than 2 hours after applying the first coat. Do not dilute the
curing compound.
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b.

Bridge Decks. Use a two-phase continuous 7-day wet-cure
procedure. Before beginning concrete placement operations,
demonstrate to the Engineer that curing materials and equipment
are on-site and that equipment is in operating condition.

Immediately after the bleed water sheen leaves the textured
concrete surface, begin the first phase of the curing procedure
by spraying a single coat of curing compound over the surface.
Apply the curing compound at a rate of at least 1 gallon per
150 square feet of surface. Do not leave more than 10 feet of
textured concrete surface exposed without curing compound.

Prepare clean, contaminant-free burlap by soaking it in clean
water for at least 12 hours before beginning concrete placement.
Immediately before use, drape or suspend the burlap sheeting
vertically to remove excess water that may dilute or damage
plastic concrete. Cover concrete surfaces with wet burlap when
the curing compound has dried sufficiently to prevent adhesion,
and the concrete surface can support it without deformation, but
no more than 2 hours after the concrete placement. Do not allow
the burlap to dry once it is in place. Do not use Burlene or other
products with impervious surfaces.

Install a network of soaker hoses over the wet burlap when the
concrete surface can support it without deformation. Use soaker
hoses, perforated throughout their lengths within the limits of
curing. Use soaker hoses of lengths and capacities capable of
applying cure water uniformly and continuously over the entire
bridge deck surface without the need to move the hoses
periodically. Prevent excessive localized water discharge that
may damage concrete surfaces. Use non-perforated hose
outside the limits of curing. Demonstrate to the Engineer that
soaker hose systems provide uniform and thorough coverage of
the deck surface.

Place a layer of transparent or white polyethylene film, at least
4 mils thick, over the deck surface and the soaker hose system.
Overlap seams in the polyethylene at least 10 inches. Activate
the wet cure system and maintain it to ensure uninterrupted wet
curing of the deck surface. Control the water runoff to prevent
soil erosion or hazards to traffic. Do not allow curing water runoff
to discharge directly into surface waters.

Maintain the wet cure until the concrete attains at least the
minimum specified 7-day flexural or compressive strength, and
for at least 7 days following concrete placement. Do not remove
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the wet cure system based on 7-day compressive strengths
attained in less than 7 days.

2. Top Surfaces to Which Succeeding Portions of the Structure
Will Be Bonded. Maintain top surfaces on which succeeding
portions of the structure will be placed, including but not limited to,
medians, shoulders, sidewalks, barriers parapets, membrane
waterproofing, and latex overlays, free of curing compound.

Cure these surfaces by keeping them continuously wet until the
concrete attains at least the minimum specified 7-day flexural or
compressive strength, and for at least 7 days following concrete
placement. Stop curing during casting of succeeding structure
portions. Begin wet curing when the concrete hardens sufficiently to
prevent marring or water damage.

3. All Surfaces Other than Top Surfaces. Cure surfaces, other than
top surfaces, by keeping continuously wet until the concrete attains
at least 70 percent of the 28-day flexural or compressive design
strength, and for at least 5 days following concrete placement.
Alternately, cure concrete by leaving forms or other waterproof
devices in place during the curing period, or by applying transparent
membrane curing compound for structures.

Do not use membrane curing compound on surfaces requiring water
curing and bonding of additional concrete, or surfaces requiring
application of joint waterproofing or protective coatings.

Clean surfaces of steel dowels, anchors, waterstops, and similar
devices of curing compound before encasement.

For structures, apply transparent membrane curing compound in
two coats, each of at least 1 gallon of compound per 300 square feet
of surface. Apply the first coat immediately after removing forms.
Apply the second coat from 30 minutes to 2 hours after applying the
first coat.

Apply curing compound using a brush, roller, or spray equipment
capable of producing a uniform film, without causing the compound
to run or sag. Obtain the Engineer’'s approval for spray equipment
before use.

If the method of applying the compound does not produce a uniform
film, stop using the curing compound and keep the concrete surface
wet for the required curing period.

O. Removing Falsework and Temporary Supports. Leave falsework
and temporary supports for concrete structures other than railings, in
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place until the concrete attains at least 70 percent of the specified 28-day
flexural or compressive design strength, and for at least 5 days following
concrete placement. Prepare and test work progress specimens, as
necessary, in accordance with subsection 701.03.D.

Unless otherwise directed by the Engineer, the Contractor may remove
falsework for railings after 15 hours.

Remove materials used to construct falsework outside low water limits to
at least 6 inches below the finished ground surface. Remove falsework
material inside low water limits to the stream bed.

P. Removing Forms. Do not remove vertical forms, including
bulkheads at construction joints, until at least 15 hours after completion
of the pour. Remove forms under slab spans, beams, girders, and
brackets in accordance with subsection 706.03.0. If forms are braced
against finished work portions subject to movement due to temperature
changes, remove restraining falsework or adjust to prevent damage to
the new work.

Q. Placing Beams on Substructure Units. Do not place beams until
substructure concrete attains at least 70 percent of the specified 28-day
flexural or compressive design strength. Prepare and test work progress
specimens, as necessary, in accordance with subsection 701.03.D.

R. Finishing Hardened Concrete.

1. General. Remove concrete fins and irregular projections from
surfaces, except those that will not be exposed, or those not
requiring waterproofing. Clean honeycomb areas, broken corners or
edges, cavities produced by form ties, other defects, and holes
greater than % inch in diameter and % inch deep. Keep surfaces
saturated with water until pointed and trued with mortar. Mix the
mortar using cement and fine aggregate of the proportions used in
the concrete grade finished. Use a cement mixture composed of
% of the brand used in the concrete and s white cement. Use fine
aggregate from the same source as used in the concrete. Use
workable mortar that has attained initial set. Restore consistency by
reworking, but not retempering. Cure mortar patches in accordance
with subsection 706.03.N.

2. Rubbed Surface Finish. If the plans show a rubbed surface finish,
start rubbing as soon as possible after removing forms and
completing pointing and truing required in accordance with
subsection 706.03.R.1. Immediately before beginning rubbing work,
keep the concrete saturated with water for at least 1 hour. Allow
time before wetting concrete to allow mortar in pointing of holes and
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defects to set. Do not damage mortar used in pointing of holes and
defects. Rub the surfaces with a medium-coarse carborundum
stone. Do not paint or plaster surfaces with neat cement or mortar.
Continue rubbing to obtain a uniform surface, including the removal
of form marks, projections, and irregularities, and filling of voids.
Leave paste produced by this rubbing in place.

After casting all concrete above the treated surface, obtain the final
finish by rubbing with a fine carborundum stone and water. Continue
rubbing to produce a smooth surface, uniform in color.

After completion of final rubbing and the after the surface dries, rub
with burlap to remove loose powder. Leave rubbed surfaces free of
unsound patches, paste, powder, and marks the Engineer
determines objectionable.

S. Penetrating Water Repellent Treatment. Select penetrating water
repellant from the Qualified Products List. Before applying the material,
provide the Engineer with the product data sheets showing
manufacturer's recommended surface preparation, application
procedure, and temperature range.

Unless adjacent steel surfaces require coating after concrete cleaning,
protect them to prevent damage. If damage occurs, repair it according to
the contract at no additional cost to the Department.

1. Application. Apply penetrating water repellent material in
accordance with the manufacturer's recommendations and at the
rate specified in the Qualified Products List. Do not dilute or alter
penetrating water repellent material.

2. Limitations. Cure concrete at least 28 days before treating. Allow
concrete to air dry during the final 48 hours of the curing period.
Apply penetrating water repellent material to surface dry concrete.

Apply penetrating water repellent material when the concrete and the
air temperature are within the range recommended by the
manufacturer, but no cooler than 40 °F.

Do not spray the water repellent material if wind, rain, or other
conditions prevent required application.

T. Electrical Grounding System. Ensure licensed electricians,
experienced in grounding system installation, complete grounding work.
Install a ground at each side of the bridge, at opposite ends.

Weld bonding jumpers across the steel structure at the expansion joints
and across the steel fence posts at expansion joints. Install grounding
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cables down the piers or abutments from the bonding jumpers, fence
posts, or steel fence, to the grounding rod. Make connections with
exothermic welds. Use the required mold and associated equipment for
each connection.

Install bonding jumpers and grounding cables to allow for at least
2 inches of expansion between connections.

Measure ground resistance using the fall of potential method and do not
exceed 25ohms. |If a single 8-foot grounding rod does not attain
25 ohms, drive additional 8-foot grounding rods, added to the top of the
first ground or driven as a second ground, and connect to the first
ground.

U. Name Plates. Furnish and install name plates as shown on the
plans. Before installation, submit name plates, with the required data
imprinted legibly in the surface, to the Engineer for approval.

V. Wall Drain. Attach wall drain strips as recommended by the
manufacturer. Peel geotextile layers from the core at the lower edge and
wrap around the foundation underdrain. Provide additional geotextile
sections to completely encapsulate the pipe-strip junction. Shingle lap
geotextile to preclude entrance of backfill material.

Hold the top composite strip snug against the wall using mechanical
means or a heavy bead of caulk, as approved by the Engineer, until the
backfill placement.

Repair damage to composite strips or replace the strip. Ensure delivery
and storage of composite strips in ultraviolet resistant wrapping. Protect
composite strips from prolonged exposure to sunlight in accordance with
the manufacturer's instructions.

706.04. Measurement and Payment.

Pay Item Pay Unit
False DeCKiNg .....ccooiuiiiiiiiiie e Square Foot
ReiNf, STEEI ... Pound
Reinf, Steel, Epoxy Coated ........ccccoiiiiiiiiiieeeeee Pound
Reinf, Steel, Culv and Headwall.............ccccccevviiiiiiiiineiiiiee s Pound
Conc, Grade ..o Cubic Yard
Conc, Grade S2, Subfooting ......cccvveeeeeeiiiiiiicee e Cubic Yard
Substructure CONC........cooviiiiiiiiiiee e Cubic Yard
Superstructure CONC.........ueeeveeiiiiceee e Cubic Yard
Superstructure Conc, Night Casting..........ccccovieeiiiiennne Cubic Yard
Water Repellent Treatment, Penetrating..............c.c......... Square Yard
Expansion JOINt DEVICE .........cuueiiiiiiiiiiiiie e Foot



Expansion Joint Device, Cover Plate .............cccooeciveeeeeeec e, Foot
Pipe Sleeve,  iNCh.....ooii e Each
Pipe Sleeve, __ inch, Placed........c.cccooiiiiiiiiii e Each
Conduit,  INCN..cciii e Foot
Conduit, __inch, Placed..........cccoviiiiiiiiieeeee e Foot
Superstructure Conc, Form, Finish, and Cure

(Structure NO.).....eeeeiii e Lump Sum
Superstructure Conc, Form, Finish, and Cure,

Night Casting (Structure NO.)........ccccociieeiiiiiee e, Lump Sum
Bridge Ltg, Furn and Rem (Structure No.) ........c.ccecuverennnee Lump Sum
Bridge Ltg, Oper and Maintain ............ccccceeviiieiiiiieee e Cubic Yard
SUPPOI, TEMP ceeiiiiiiiiceeee e a e Each
Conc, Low Temperature Protection............ccccccceeeeeeeeiinnns Cubic Yard
Elec Grounding SYStem ........cccciiiiiiiiiiiiee e Each
Wall Drain .....oeeeieeeee e Square Foot

A. Plan Quantities. Unless otherwise specified, the Engineer will
calculate pay quantities for pay items listed in this subsection based on
the lines and dimensions shown on the plans. The Engineer will
calculate concrete volumes without subtracting the volume of steel
reinforcement.

The Engineer will calculate the weight of bars or bar mats, plain or
coated, from the theoretical bar weights in accordance with Table 706-2,
based on the total calculated weight for the bar sizes and lengths, mesh,
or bar mats. The Engineer will not make allowance for the weight of
coating.

Table 706-2
Weights for Reinforcing Bars
Bar Size Weight, Diameter, Round Sections,
Designation (Ib/ft) (in)
No. 3 0.376 0.375
No. 4 0.668 0.500
No. 5 1.043 0.625
No. 6 1.502 0.750
No. 7 2.044 0.875
No. 8 2.670 1.000
No. 9 3.400 1.128
No. 10 4.303 1.270
No. 11 5.313 1.410
No. 14 7.65 1.693
No. 18 13.60 2.257

B. Structure Concrete. Conduct concrete quality control as specified
in section 604. The Engineer will conduct quality assurance as specified
in section 605. The Department will pay for concrete required for this
work based on the quality assurance results.
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Provide substructure concrete and superstructure concrete for bridge
structures. Provide concrete, of the grade required for box and slab
culverts, headwalls, retaining walls, tremie seals, and other structures.

The Engineer will measure superstructure concrete for decks based on
batch plant tickets with deductions made for material wasted or rejected.

The unit prices for Substructure Conc, Conc, Grade __, and Conc,
Grade S2, Subfooting, include the cost of forming, finishing and curing.

If the contract requires casting concrete against steel sheet piling, the
Engineer will calculate the concrete volume based on an outline to the
mid-point of the corrugations in the sheet piling section.

If casting concrete footings on or against excavated rock, the Engineer
will make an allowance in concrete volume for rock overbreak within
6 inches outside and 6 inches below the neat outline of the footing.

The Engineer will measure, and the Department will pay for concrete
placed by pumping as concrete placed by other methods. The
Department will not adjust the unit price of concrete due to adjustments
in aggregate proportions, or an increase in cement to facilitate the use of
pumping equipment, or for the water-cement slurry pumped through the
discharge pipe at the beginning of a pour.

C. False Decking. The Engineer will measure False Decking for the
total area protected, including beam widths. The unit price for False
Decking includes the cost of providing, installing, maintaining, moving,
and removing false decking material or barges.

D. Water Repellent Treatment, Penetrating. The unit price for Water
Repellent Treatment, Penetrating includes the cost of preparing
concrete surfaces and providing and placing water repellent material.

E. Expansion Joint Device. The Engineer will determine Expansion
Joint Device quantities by the joint device length placed within the limits
shown on the plans or authorized by the Engineer, including allowance
for vertical heights. The unit price for Expansion Joint Device includes
the cost of providing and placing attaching hardware for the device.

F. Conduit and Pipe Sleeve. The unit prices for Conduit, __inch and
Pipe Sleeve __ inch include the cost of providing and installing conduit
or pipe sleeve.

The unit prices for Conduit, __ inch, Placed, and Pipe Sleeve, __inch,
Placed include the cost of installing conduit or pipe sleeve provided by
others.
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The Department will not make additional payments to the Contractor for
additional work of forming for conduit or ducts.

G. Superstructure Concrete, Form, Finish, and Cure. The Engineer
will measure Superstructure Conc, Form, Finish, and Cure as a unit
for each structure.

The unit prices for Form, Finish, and Cure pay items include the cost of
designing, fabricating, providing, and erecting forms or permanent metal
deck forms, and providing and installing Styrofoam.

H. Bridge Lighting.

1. Bridge Lighting, Providing and Removing. The Engineer will
measure Bridge Ltg, Furn, and Rem as a unit for each structure.
The unit price for Bridge Ltg, Furn, and Rem includes the cost of
providing, placing, and removing material for nighttime lighting.

2. Bridge Lighting, Operating and Maintaining. The Engineer will
measure Bridge Ltg, Oper and Maintain based on cubic yards of
superstructure concrete cast at night. The unit price for Bridge Ltg,
Oper and Maintain includes the cost of operating and maintaining
the lighting system.

I.  Support, Temporary. The unit price for Support, Temp includes
the cost of providing, placing, and removing supports.

J. Low Temperature Protection. If the contract does not include a
separate item for Conc, Low Temperature Protection, and the
Department orders low temperature protection work due to Department-
caused delays, or the Department orders an expedited progress
schedule, the Department and the Contractor will agree on a unit price
for Conc, Low Temperature Protection before beginning protection
work.

The Department will pay for Conc, Low Temperature Protection based
on the concrete quantity actually protected if the quantity did not increase
due to the Contractor’s failure to perform the work as shown on the
progress schedule or due to the Contractor performing more work than
shown on the progress schedule.

K. Providing and Placing Interim Curing Material. The unit prices for
the relevant structural concrete pay items includes the cost of providing
and placing interim curing material on bridge deck top surfaces, exposed
in the completed structure.
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L. Electrical Grounding System. The unit price for Elec Grounding
System includes the cost of providing and installing the complete system
to ground the bridge on two sides.

M. Wall Drain. The unit price for Wall Drain includes the cost of
providing and attaching geocomposite and additional geotextile to wrap
the foundation underdrain. The Engineer will measure, and the
Department will pay for foundation underdrain in accordance with
subsection 404.04.

N. Name Plates. The cost of providing, fabricating, imprinting, and
installing name plates on structures is included in the unit prices for other
items of work.

O. Unstable Foundations. The Department will pay for special
treatment for unstable foundations at the unit price or authorized unit
price for the item of work.

P. Expansion Joint Device, Cover Plate. The Engineer will determine
Expansion Joint Device, Cover Plate quantities by the length of cover
plate placed within in the limits shown on the plans or authorized by the
Engineer.
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Section 707. STRUCTURAL STEEL CONSTRUCTION

707.01. Description. This work consists of fabricating, shop cleaning
and coating, providing, delivering, and erecting structural steel and other
materials.

A. Steel Fabrication Requirements. American Institute of Steel
Construction (AISC) certification is required for the steel fabrication work
listed below.

1. Category Simple Steel Bridges (Sbr) for un-