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NOTICE OF DISCLAIMER

Working titles having a masculine gender, such as workman, workmen, and foreman,
and pronouns such as he, his, and him are utilized in these Specifications for the sake of
brevity and are intended to refer to persons of either sex.

The North Dakota Department of Transportation (Department) makes the Road and
Bridge Construction Specifications available on an “as is” basis as a public service.

Under no circumstance does the Department warrant or certify the information to be
free of errors or deficiencies of any kind. The Department specifically disclaims all
warranties, expressed or implied, including, but not limited to, the warranties of mer-
chantability and fitness for a particular purpose.

The use of any of this information for work which is under contract with the Depart-
ment, does not relieve the user from any obligations assumed by the contract, or from
complete and proper fulfillment of the terms of the contract, nor does it entitle the user
to compensation for damages or loss which could be attributed to such use.

The information is subject to change by the Department. Anyone relying on this infor-
mation should satisfy himself/herself as to the most current version. The user agrees to
accept all risks and consequence flowing form or related to the use, retention, distribu-
tion, alteration, or deletion of this information. The Department will in no instance be
liable for any loss of profit or other damage, including, but not limited to, special, in-
cidental, consequential, or other damages, even if apprised of the likelihood of such
damages.
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101.01

SECTION 101
ABBREVIATIONS AND DEFINITIONS

Wherever the following abbreviations or terms are used in these Specifications, the
Plans, or other Contract documents, their meaning shall be as follows:

101.01 ABBREVIATIONS.

AAN American Association of Nurserymen
AAR Association of American Railroads
AASHTO American Association of State Highway and Transportation Officials
AC Asphaltic Cement

ACI American Concrete Institute

ADA Americans with Disabilities Act

AGC Associated General Contractors of America
AIA American Institute of Architects

AISI American Iron and Steel Institute

ANSI American National Standards Institute, Inc.
ARA American Railway Association

AREMA  American Railway Engineering and Maintenance-of-Way Association
ARTBA  American Road and Transportation Builders Association

ASCE American Society of Civil Engineers

ASLA American Society of Landscape Architects

ASTM American Society for Testing and Materials

ATSSA American Traffic Safety Services Association

AWPA American Wood Preservers Association
AWWA American Water Works Association
AWS American Welding Society

BIA Bureau of Indian Affairs

BMP Best Management Practices

CADD Computer-Aided Drafting Design
CARS Construction Automated Records System
COE Corps of Engineers

CFR Code of Federal Regulations

CMC County Major Collector

CPM Critical Path Method

CRS County Rural Society

CRSI Concrete Reinforcing Steel Institute
DBE Disadvantaged Business Enterprise
EEO Equal Employment Opportunity

ESAL Equivalent Single Axle Load

EPA Environmental Protection Agency



101.01

FAA Federal Aviation Administration
FHWA Federal Highway Administration, Department of Transportation
FSS Federal Specifications and Standards, General Services Administration

MUTCD  Manual on Uniform Traffic Control Devices
NDCC North Dakota Century Code

NDDOT  North Dakota Department of Transportation
NEMA National Electric Manufacturer’s Association
NEPA National Environmental Policy Act

NHTSA  National Highway Traffic Safety Administration
OSHA Occupational Safety and Health Administration

PCA Portland Cement Association
PCC Portland Cement Concrete

PCI Prestressed Concrete Institute
PVC Polyvinylchloride - PVC Pipe
QA Quality Assurance

QC Quality Control

SAE Society of Automotive Engineers
SG Specific Gravity

SHPO State Historic Preservation Officer
SSPC Steel Structures Painting Council
UL Underwriters Laboratory, Inc.
USFWS  U.S. Fish and Wildlife Service
VMA Voids in Mineral Aggregate
101.02 DEFINITIONS.

Act of God. An unforeseeable act, event, or happening resulting from natural causes
such as earthquake, tornado, or other cataclysmic phenomena.

Addendum. Contract revisions developed after advertisement of bids and before bid
opening.

Adpvertisement. The public announcement inviting bids for work to be performed or
materials to be furnished.

Award. The Department’s acceptance of a Proposal.

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

Bidder. An individual, or legal entity submitting a Proposal.

Bid Documents. All writings, working papers, computer printouts, charts, and all
other data compilation which contain or reflect information, data, or calculations used
by the Bidder to determine the bid proposal submitted, including but not limited to ma-
terial relating to the determination and application of:

equipment rates

overhead rates and related time schedules
labor rates

efficiency or productivity factors
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101.02

arithmetic extensions
Subcontractor and material supplier quotations

Manuals which are standard to the industry may be included in the bid documentation
by reference and will show the name and date of the publication and the Publisher.

Bid Opening. The public opening of bid proposals submitted at the prescribed time
and date meeting Department requirements and procedures.

Bid Schedule (also known as the Schedule of Items). A list of the bid items and esti-
mated quantities in the Proposal.

Bridge. A single-span or multiple-span structure including supports, erected over a
depression or obstruction such as water, highway, or railway; and having a track or pas-
sageway for carrying traffic or other moving loads; and having a length measured
along the center of roadway of more than 20 feet between undercopings of abutments
or extreme ends of openings for multiple boxes.

Bridge Length. The greater dimension of a structure measured along the center of the
roadway between backs of abutment walls or between ends of bridge deck.

Bridge Roadway Width. The clear width of a structure measured at right angles to
the center of the roadway between the bottom of curbs or, if curbs are not used, between
the inner faces of parapet or railing.

Calendar Day. Every day shown on the calendar including Sundays and holidays. A
day begins and ends at midnight.

Change Order. A written order from the Department to the Contractor, covering
changes in Contract documents, for Extra Work within the scope of the Contract, and
for establishing the basis of payment or time adjustments for work affected by the
changes. This may include, for example, additional items of work or an adjustment in
unit prices. When the work involved necessitates an adjustment in the Contract terms,
it must be signed by the Contractor and Engineer, or his representative, before it be-
comes effective. A Change Order signed by all parties to the Contractis a supplemental
agreement.

Claim. A written request or demand for something due or believed to be due.

Clue. A potential source of aggregate material identified in the Proposal and, if used, is
considered a Contractor-furnished material source.

Completion. The project is complete when all work under the Contract has been satis-
factorily completed and is open to traffic or available for use by the traveling public;
and the Project is in condition for final acceptance.

Conformity. Compliance with reasonable and customary manufacturing and con-
struction tolerances where working tolerances are not specified. Where working toler-
ances are specified, conformity means compliance with such tolerances.

Contract. The written agreement between the Department and the Contractor setting
forth the obligations of the parties for the performance of the prescribed work.

The Contract includes: the Proposal, Contract Form and Contract Bond, Specifica-
tions, Supplemental Specifications, Special Provisions, Standard Drawings, general
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101.02

and detailed Plans, work drawings, any Change Orders and Supplemental Agreements
required to complete the work and authorized extensions of time.

Contract Bond. The security, executed by the Contractor and the Surety or Sureties,
furnished to the Department to guarantee complete execution of the Contract and all
Supplemental Agreements and the payment of all legal debts pertaining to project con-
struction.

Contract Item (Pay Item). A specificunitof work for which a price is provided in the
Contract.

Contract Time. The number of work days, calendar days, a combination of the two, or
afinal calendar date allowed for completion of the Contract including authorized time
extensions.

Contractor. The individual, or legal entity contracting with the Department for per-
formance of prescribed work.

County. The jurisdiction or jurisdictions in which the work is located.

Critical Path Method. An electronic system of planning, scheduling, and control
which combines all relevant information into a single master plan, permitting the
establishment of the optimum sequence and duration of operations; utilizing an arrow
diagram drawn to show the inerconnected individual tasks involved in constructing the
Project.

Culvert. Any structure under the roadway with a clear opening of 20 feet or less meas-
ured along the center of the roadway.

Department. The North Dakota Department of Transportation (NDDOT) or its repre-
sentatives.

Digital Identification. A unique number issued by the Department and assigned to
Contractors for security and identification purposes.

Director. The Director of the North Dakota Department of Transportation acting di-
rectly or through authorized representatives.

Divided Highway. A highway with separated roadways for traffic in opposite direc-
tions.

Driving Lane. The portion of the highway, excluding shoulders, normally used to ac-
commodate the movement of vehicular traffic.

Employee. Any person working on the Project covered by the Contract who is under
the direction or control of, or receives compensation from the Contractor or Subcon-
tractor.

Engineer. The Deputy Director for Engineering of the Department, acting directly or
through an authorized representative who is responsible for engineering supervision
of construction.

Equipment. All machinery, tools, apparatus, and supplies necessary for the upkeep,
maintenance, construction, and completion of the Project.
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101.02

Expressway. A divided arterial highway for through traffic with full or partial control
of access and generally with grade separations at intersections.

Extra Work. Work not provided for in the Contract but considered essential by the
Engineer for satisfactory completion of the Contract within its intended scope.

Extra Work Order. A Change Order for the performance of work or furnishing of
materials involving Extra Work at agreed prices or on a Force Account basis.

Federal-Aid Project. A Project which is constructed entirely or partially with Federal
Funds.

Field Engineer. An authorized person who is in charge of a Project and reports to the
Engineer.

Fog Coat. A thin application of bitumen applied to the pavement surface, with or with-
out a sand coating.

Force Account. Payment for extra work on the basis of actual costs plus approved ad-
ditives.

Fractured Material. Aggregate crushed to a smaller size from a larger size. (i.e. ag-
gregate retained on a 5/8 inch sieve crushed to produce aggregate of 1/2 inch or less in
size.)

Freeway. An expressway with full control of access.

Frontage Street or Road. A localstreet or road located along side a highway for serv-
ice to abutting property, adjacent areas and for control of access.

Geosynthetic. A product manufactured from a polymeric material used with soil,
rock, earth, or other geotechnical engineering-related material as an integral part of a
man-made project, structure, or system.

Geotextile. A permeable geosynthetic made of textile materials, ie: separation,
drainage, riprap, and reinforcement fabrics.

Geogrid. A geosynthetic formed by a regular network of integrally connected
elements with apertures greater than 1/4 inch to allow interlocking with surrounding
soil, rock, earth, and other surrounding materials to primarily function as
reinforcement.

Grade Separation. A crossing of two highways, or a highway and a railroad, at differ-
ent levels.

Highway, Street, or Road. A general term indicating a public way used by vehicles
and pedestrians. Includes entire area within the Right of Way.

Holidays. State of North Dakota holidays are as follows:
Every Sunday.

The first day of January, which is New Year’s Day.
The third Monday of January, which is Martin Luther King Day.
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The third Monday of February, which is President’s Day.

The Friday just before Easter Sunday and commonly known as Good Friday.
The last Monday in May, which is Memorial Day.

The fourth day of July, which is the anniversary of the Declaration of Independence.
The first Monday in September, which is Labor Day.

The eleventh day of November, which is Veteran’s Day.

The fourth Thursday in November, which is Thanksgiving Day.

The twenty-fifth of December, which is Christmas Day.

Every day appointed by the President of the United States or by the Governor of this
State as a public holiday.

When a holiday falls on a Saturday, the preceding Friday shall be the holiday; or, when
a holiday falls on a Sunday, the following Monday shall be the holiday.

The twenty-fourth of December, Christmas Eve day, will be a half-day holiday when it
falls on a Monday, Tuesday, Wednesday, and Thursday. State offices will close at
12 noon that day.

Incentive/Disincentive Provisions. An adjustment to the Contract price of a prede-
termined amount for each day the work is completed ahead of or behind the specified
milestone, phase, or Contract completion dates.

Inspector. The Engineer’s authorized representative assigned to make detailed in-
spections of Contract performance.

Invitation for Bids. The advertisement for Proposals for work or materials on which
bids are requested. The advertisement will indicate, with reasonable accuracy the
quantity and location of work to be performed, the character and quantity of material to
be furnished, and the time and place of the opening of Proposals.

Laboratory. The testing laboratory of the Department or any other testing laboratory
designated by the Engineer.

Major and Minor Contract Items. A major item is any Contract item having a Con-
tract value in excess of 5 percent of the total original Contract amount. All other items
are minor items.

Minor items in the original Proposal shall become major items when the total cost in-
creases to at least 5 percent of the total original Contract amount.

Materially Unbalanced Bid. A bid in which there is a reasonable doubt that award to
the Bidder submitting the mathematically unbalanced bid will result in the lowest
ultimate cost to the Department.

Materials. Any substances specified for use in constructing the Project.
Mathematically Unbalanced Bid. A bid containing lump sum or unit bid items
which do not reflect reasonable actual costs plus a reasonable proportionate share of
the Bidder’s anticipated profit, overhead costs, and other indirect costs, which he/she
anticipates for the performance of the items in question.

Median. The portion of a divided highway separating the traveled ways.
M Gal. 1,000 gallons.
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Notice to Bidders. A notice issued by the Department of projects available for bid in
an upcoming Bid Opening.

Notice to Proceed. A written notice to the Contractor to begin the Contract work; or,
in lieu of such written notice, the delivery of the executed Contract documents to the
Contractor will serve as “notice to proceed.”

Pavement Structure. The combination of subbase, base course, and surface course
placed on a subgrade to support and distribute the traffic load to the roadbed.

Plans. The Contract drawings showing location, character, and dimensions of the pre-
scribed work including layouts, profiles, cross sections, and other details.

Prequalified Bidder. A Bidder who has submitted evidence satisfying the Depart-
ment as to the Bidder’s qualifications based on integrity, responsibility, and compe-
tence relative to the type and size of the contemplated Projects, and has received writ-
ten authorization to bid from the Department.

Prequalification Forms. The specified forms on which required information is fur-
nished concerning the Bidder’s ability to perform and finance the work.

Prime Coat. A surface application of bitumen or other approved material to coat and
bind the aggregate base.

Profile. A charted line indicating elevation grades and distances and usually depth of
cut and height of fill for excavation and grading work; taken along a centerline or other
designated line. A side view, as distinct from a plan or overhead view.

Project. The specific section of highway on which construction is to be performed un-
der the Contract.

Proposal. (Commonly referred to as Bid) The Bidder’s offer on Department forms, to
perform the work at the prices quoted.

Proposal Form. (Commonly referred to as Proposal) The prescribed forms on which
the Department requires bids to be prepared and submitted for the work.

Proposal Guaranty. The security furnished to guarantee the Bidder will enter into the
Contract if the Proposal is accepted.

Responsive Bid. A bid which meets all requirements of the “Invitation for Bids.”

Responsible Bidder. A Bidder who has met all of the Department’s prequalification
requirement and actually submits a bid on a project.

Right of Way. A general term denoting land, property, or interest therein, acquired for
or devoted to a highway.

Roadbed. The graded portion of a highway, within top and side slopes, prepared as a
foundation for the pavement structure and shoulder.

Roadside. The area adjoining the outer edge of the roadway. Extensive areas between
the roadways of a divided highway may also be considered roadside.
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Roadway. The portion of a highway including shoulders for vehicular use.

Shop Drawings. Incidental drawings furnished by the Contractor illustrating how a
specific portion of the work shall be fabricated or installed.

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. A traveled pathway paralleling a highway, road, or street intended
exclusively for pedestrian use.

Sieve. U.S.A. Standard Sieve, as defined in AASHTO M 92. Percent passing sieve
sizes is by weight.

Special Provisions. Additions and revisions to the Standard and Supplemental Speci-
fications covering special conditions on an individual project.

Specialty Item. Item of work that requires specialized knowledge, abilities, or equip-
ment not ordinarily required with the major type of work specified in the Contract.

Specifications. Compilation of Special Provisions and Standard and Supplemental
Specifications for performance of prescribed work.

Specified Completion Date. The date on which the Contract work is specified to be
completed.

Stabilization. The modification of soils or aggregates by incorporating materials that
increases load-bearing capacity, firmness, or resistance to weathering or displacement.

Standard Details. An approved set of drawings showing standard details of construc-
tion and materials.

Standard Specifications. A book of Specifications approved for general application
and repetitive use.

State. The State of North Dakota acting through its authorized representative.

State Aid Project. A Project which is constructed entirely with State Funds or State
and local subdivision funds.

Station. When used as a definition or term of measurement, a station is 100 linear feet.

Structures. Bridges, culverts, catch basins, drop inlets, retaining walls, cribbing,
manholes, endwalls, buildings, sewers, service pipes, underdrains, foundation drains,
and similar features which may be encountered in the work.

Subcontractor. Anindividual, or legal entity with whom the Contractor sublets part of
the Contract.

Subbase. The layers of specified or selected material of designated thickness placed
on a subgrade to support a base course.

Subgrade. The top surface of an embankment or cut section on a graded roadway. It is
the foundation for the subbase, base, and surface course.
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Substantial Completion. A Project is substantially complete when it is open for safe
and convenient use by the traveling public, and all necessary safety features are in
place; or, if not to be opened to traffic, when it is ready for the subsequent Project.

Substructure. All of the structure below the bearings of simple and continuous spans,
skewbacks of arches and tops of footings of rigid frames, including the backwalls,
wingwalls and wing protection railings.

Superintendent. The Contractor’s authorized representative in responsible charge of
the work.

Superstructure. The entire structure except the substructure.

Supplemental Agreement. A written agreement for the performance of work which
is beyond the scope of the original Contract but which the Department elects to per-
form in conjunction with the existing Contract.

Supplemental Specifications. Approved additions and revisions to the Standard
Specifications.

Surcharge. Additional fill material above the proposed grade line for the purpose of
adding weight.

Surety. The legal entity or individual, other than the Contractor, executing a Proposal
Guaranty.

Surface Course. One or more layers of a pavement structure designed to accommo-
date the traffic load; the top layer of which resists skidding and traffic abrasion. The top
layer is sometimes called “Wearing Course.”

Tack Coat. An application of bitumen to an existing asphalt surface to provide bond
with the next course.

Titles (or Headings). The titles or headings of the Sections and Subsections in this
book are for reference only and shall have no bearing on the interpretation of specifica-
tions.

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

Unbalanced Bid. A bid that does not reflect the true cost of providing the material,
equipment, and labor required to complete the item of work. (See “Materially Unbal-
anced Bid” and “Mathematically Unbalanced Bid.”)

Variable Costs. Costs that change in relation to the activity and work being performed.

Work. The furnishing of all labor, materials, equipment, and incidentals necessary to
complete the Project according to all duties and obligations imposed by the Contract.

Working Day. A calendar day on which weather and other conditions not under the
Contractor’s control does not prevent construction operations from proceeding with
the normal working force engaged in performing the controlling item or items of work
which would be in progress at that time.
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Work Drawings. Supplemental design sheets or similar data which the Contractor is
required to furnish such as shop drawings, product data sheets, erection plans, fal-
sework plans, framework plans, cofferdam plans, and bending diagrams for reinforc-
ing steel.

Work Order. A written order, signed by the Engineer, of a Contractual status requir-
ing performance by the Contractor without negotiation.

Written Permission of the Engineer. A letter signed by the Engineer granting spe-
cificpermission and outlining limitations of the permission. When these specifications
indicate that work shall be “required, requested, directed, authorized, ordered, permit-
ted, suspended, approved, accepted, or rejected,” it shall be understood that these ex-
pressions and others similar to them are followed by the phrase, “by the Engineer.”

SECTION 102
BIDDING REQUIREMENTS AND CONDITIONS

102.01 PREQUALIFICATION OF BIDDERS.

Only prequalified Bidders will be allowed to bid on any Project. Evidence consists of
detailed information regarding the Bidder’s finances, organization, equipment, and
previous experience, provided on standard forms furnished by the Department. The
prequalification forms shall be submitted not less than 7 days before the bid opening in
which the Bidder desires to bid, and at such additional times as the Director may re-
quest or the Bidder elect. The prequalification shall be in force for the time period
specified in the Department’s written authorization.

The Director reserves the right to check any or all statements submitted by the Bidder,
and to obtain additional pertinent information from other sources. The Department
reserves the right to disqualify a prospective Bidder for any reasons stated in Section
102.13.

102.02 CONTRACTOR’S LICENSE.

A Bidder is not required to have a Contractor’s license from the State of North Dakota
to bid on a Project, however, a Contract will not be awarded until the Contractor ob-
tains an appropriate North Dakota Contractor’s license.

102.03 CONTENTS OF PROPOSAL FORMS.

The Proposal Form will show the location and description of the contemplated con-
struction, the estimate of the various quantities, the types of work to be performed or
materials to be furnished, and the schedule of items for which Unit Bid Prices are in-
vited. The Proposal Form will state the time in which the work must be completed; and
the date, time, and place for opening of Proposals. The Proposal form will also include
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any Special Provisions or requirements which vary from or are not contained in the
Standard Specifications.

All papers bound with or attached to the Proposal Form are considered a part of the
Proposal and must not be detached or altered when the Proposal is submitted. The Bid-
der may attach a computer-printed bid schedule according to Section 102.07 C.2.

The Plans, Specifications, other documents designated in the Proposal Form will be
considered a part of the Proposal whether attached or not.

The prospective Bidder shall pay the amount stated in the Notice to Contractors for
each copy of the Proposal Form and each set of Plans obtained from the Department.

102.04 ISSUANCE OF PROPOSAL FORMS.

Proposal Forms will be issued in accordance with the Advertisement for Bids.

102.05 INTERPRETATION OF QUANTITIES IN BID SCHEDULE.

The quantities appearing in the bid schedule are estimates prepared for comparison of
bids. Payment will be made for actual quantities of work performed and accepted or ma-
terials furnished according to the Contract. The estimated quantities of work and materi-
als may be increased, decreased, or pay items may be eliminated in their entirety.

102.06 EXAMINATION OF PLANS, SPECIFICATIONS, SPECIAL
PROVISIONS, AND SITE OF WORK.

The Bidder is to examine the site of the proposed work, the Proposal, Plans, Specifica-
tions, Supplemental Specifications, Special Provisions, and all other Contract forms
before submitting a Proposal. The Bidder is responsible for all site conditions that
should have been discovered with a Bidder site investigation. The submission of a pro-
posal will be considered conclusive evidence that the Bidder is satisfied with the con-
ditions to be encountered in performing the work and as to the requirements of the pro-
posed Contract.

Boring logs and other records of subsurface investigations are available for inspection
by Bidders. It is made available so all Bidders have access to identical subsurface in-
formation available to the Department, and is not intended as a substitute for personal
investigation, interpretations, and judgment of the Bidders. This availability shall not
relieve the Bidder of the responsibility stated in the preceding paragraph. The Depart-
ment will notbe bound by any statement or representation concerning conditions made
by any of its employees or agents before the execution of the Contract, unless included
in the Proposal Form, Plans, Specifications, Supplemental Specifications, Special
Provisions, or related Contract forms.

Any explanation desired by a Bidder regarding the meaning or interpretation of the
Proposal Form, Plans, Specifications, etc., must be requested from the Central Con-
struction Office in adequate time to allow a reply to reach all Bidders before submis-
sion of their Bids. Interpretations will be made by addendum and will be furnished to
all prospective Bidders by either certified letter, Facsimile (FAX), or other electronic
transmission before the time set for opening of Bids. Oral explanations or instructions
given before the bid opening will not be binding.
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102.07 PREPARATION OF PROPOSALS.

A. General. The Bidder shall prepare the Proposal Form furnished by the Depart-
ment utilizing one of the following methods:

1. Electronic bid on the internet using Bid Express, as specified below.

2. Electronicbidona3-1/2 inch computer diskette or compact disc (hereinafter
diskette) with accompanying printout. The printout can be the Bidder’s
Proposal generated from Expedite software or the paper Proposal Form
furnished by the Department.

3. Paper bid on the Proposal Form furnished by the Department.

Any and all Department addenda to the Proposal shall be a part of the Bidder’s
Proposal.

The Bidder shall file with the Department a properly executed blanket bid bond, or
shall submit an individual bid bond or certified check with the proposal, as speci-
fied in Section 102.09 of the Standard Specifications. To be eligible to submit
electronic bids on the internet, the Bidder shall have a properly executed annual
bid bond on file with the Department.

If discrepancies are found between proposals submitted by the same Bidder in dif-
ferent media, hand prepared paper bids shall govern over electronic printouts,
electronic printouts shall govern over diskettes, and diskettes shall govern over
electronic bids submitted over the internet.

The Department will provide bidding information, Plans, proposal forms,
addenda and other documents on the Department’s Web site. Bidders shall check
the Department’s Web site for addenda prior to submitting a bidders proposal.
The Department will post all addenda no later than 4:00 p.m. Central Time two
days before the bid opening. An exception to this timeframe is the withdrawal of
a project from the bid opening. Bidders shall acknowledge the receipt of all ad-
dendums as designated in the proposal form. Electronic bid files (Expedite files)
are provided through the Bid Express on-line bidding exchange at
http://www.bidx.com/ and the Department’s Web site at http://www.dot.nd.gov/ .
Bidders utilizing Expedite shall ensure they have downloaded any addenda files
inregards to the Expedite electronic bid files, prior to submitting their final bid. If
using the Expedite bid files, bidders shall check either the Bid Express Web site or
the Department’s Web site after 5:00 p.m. Central Time two days before the bid
opening, to ensure that all addenda files for the Expedite files have been
downloaded before submitting the final bid.

Interested parties can subscribe to the Bid Express on-line bidding exchange by fol-
lowing the instructions provided at the www.bidx.com Web site or by contacting:

Info Tech Inc.

5700 SW 34th Street, Suite 1235
Gainesville, FL 32608-5371

email: mailto:customer.support@bidx.com

When an item on the Bid Schedule allows a choice of alternates, the Bidder shall
indicate the choice for that particular item.
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Proposals submitted by (1) an individual must be signed by that individual, (2) a
partnership, must be signed by a partner, or (3) a corporation must be signed by an
officer of the corporation with the officer’s title. Proposals submitted by a joint
venture must be signed by a legally qualified representative of each of the parties
to the joint venture. A Proposal may be executed for an individual, alegal entity, or
ajoint venture by anyone having a power of attorney, provided a copy of the power
of attorney is attached to the proposal or is previously filed with the Department.

Properly execute the Proposal. Proposal not submitted via the internet shall have
the required signatures, in ink, in the space provided on the Proposal Form. If
submitting a diskette with accompanying printout, the Bidder shall execute either
the Department-furnished paper Proposal Form or the Expedite-generated
Bidder’s Proposal.

A Bidder may submit bids on more Projects than they desire to accept. Each such
bid proposal must be covered by a Proposal guarantee. The Bidder may indicate
the total work desired and the Director will determine which of the low bids will
be accepted within the Bidder’s indicated bid limitations. This limitation will ap-
ply only to Projects on which the Bid Limitation Section in the Proposal Form has
been completed by the Bidder.

Combination (Tied) Proposals. Proposal Forms may be issued for Projects in
combination or separately, so bids may be submitted either on the combination or
on separate units of the combination. The Department reserves the right to make
awards on combination bids or separate bids to the advantage of the Department.
Combination bids, other than those specified, will not be considered. Separate
Contracts will be written for each Project included in the combination.

Electronic Bidding on the Internet. Prior to submitting electronic bids over the
Internet, the Bidder shall have a digital identification (ID) issued by the Depart-
ment, on file with Info Tech Inc. and enabled by Info Tech Inc. Using this digital
ID shall constitute the Bidder’s signature for proper execution of the Proposal.

1. Download the EBS files, DBE bin files and any addendums from the Bid
Express or Department’s Web site.

2. Use Expedite software to generate and prepare the Bidder’s Proposal.

a. Provideaunit price for each bid item, except as not required in the case of
alternate bid items. Follow the software instructions and review the help
screens provided on the Bid Express Web site to assure that the schedule
of items is prepared properly.

3. Submit the bid according to the requirements of the Expedite software and
the Bid Express Web site. Bidders should not submit a bid on a diskette with
accompanying printout or a paper bid, when submitting Internet bids. If the
bidder does submit a bid on a diskette with accompanying printout or a paper
bid in addition to the internet submittal, the Department will disregard the
Internet bid.

The Department will consider bids submitted over the Internet as accepted, at the
time and date specified in the Notice to Bidders and not before such time and date.
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D. Electronic Bidding on a Diskette With Accompanying Printout.

1  Download the EBS files, DBE bin files and any addendums from the Bid

Express or Department’s Web site.

2 Use Expedite software to generate and prepare the Bidder’s Proposal.

a. Provideaunit price for each bid item, except as not required in the case of
alternate bid items. Follow the software instructions and review the help
screens provided on the Bid Express Web site to assure that the schedule

of items is prepared properly.

3. Each diskette shall be labeled with the Bidder’s name, the Department-
assigned Bidder-identification code, and a list of the proposal numbers

included on that diskette, as indicated in the following example:

Bidder Name
Bidder ID
Proposals: 1, 12, 14, 16, & 22

a. Ifbidding on more than one proposal in the bid opening, the Bidder may
include all proposals for that bid opening on one diskette. However, only
submitted proposals (with no incomplete or extraneous files) may be on

the diskette.

The accompanying printout shall be prepared in accordance with 102.07 E.1a.

E. Preparation of Bid Schedule.

1. Paper Bid. The Bidder shall enter a unit price in numerals on the Bid Sched-
ule for each bid item, except as not required in the case of alternate bid items.
The Bidder shall enter the product of each unit price and respective quantity.
The sum of the products (Total Sum Bid) shall be entered where indicated.

a. Computer-Printed Bid Schedule. The Bidder may substitute a
computer-printed spreadsheet bid schedule for the Bid Schedule found
in the Proposal From. The substitute schedule shall be attached to the last
page of the Bid Schedule in the bound Bidder’s Proposal Form.

The computer-printed bid schedule shall be a printout generated by the

current version of Expedite, used by the Department.

The total sum of the bid shall be entered at the bottom of the last page of
the computer-printed schedule, and entered in ink in the Total Sum Bid

block on the last page of the Department’s Bid Schedule.

The Bidder, or authorized representative, shall sign the substitute bid
schedule in ink on the last page of the computer printout. The signer’s
name and title shall be printed with the signature. The person signing the
schedule above shall sign and complete the Affidavit in the Proposal

Form.

In case of discrepancies between item descriptions or quantities in the
bid schedule in the Proposal Form and those in the computer-printed bid

schedule the bid schedule in the Proposal Form will govern.
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102.08 IRREGULAR PROPOSALS.

A. Proposals will be considered irregular and will be rejected if:

1.

The Proposal is not properly signed and notarized; or in the case of Electronic
Bidding on the Internet, the proposal is not electronically signed by use of the
digital ID.

The Proposal is not submitted in accordance with Section 102.07 or Section
102.10.

The Bidder fails to provide a properly executed Proposal Guaranty.

The Bidder adds any provisions reserving the right to accept or reject an
award, or to enter into a Contract pursuant to an award.

This does not exclude a bid limiting the maximum gross amount of awards
acceptable to any one Bidder at any one bid opening. Selection of awards will
be made by the Department.

B. Proposals may be considered irregular and may be rejected if:

1.

10.

The submitted Proposal fails to comply with any other requirements of the
“Notice to Bidders” or the issued Proposal itself.

There are unauthorized additions, conditional or alternate bids, or irregulari-
ties of any kind which may make the Proposal’s meaning incomplete, indefi-
nite, or ambiguous.

A price per unit cannot be determined from the bid proposal, except in the
case of authorized alternate pay items.

The Proposal does not include a unit price for every bid item, except in the
case of authorized alternate pay items.

It is determined that any of the unit prices are materially unbalanced to the
potential detriment of the Department.

The Unit Prices are not typed or entered in ink.

The check code printed on the bottom of the printout of the Expedite-generated
schedule of items is not the same on each page.

The check code printed on the printout of the Expedite-generated schedule of
items is not the same as the check code for that proposal provided on the dis-
kette.

The Bidder fails to pay the $30 administrative fee with their paper bid, before
the day and time designated on the Notice to Bidders.

There is non-compliance with the Disadvantage Business Enterprise (DBE)
requirements.
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102.09 PROPOSAL GUARANTY.

A Proposal will not be considered unless accompanied by a Proposal Guaranty in a
sum equal to 10 percent of the full amount of the bid, executed by the Bidder as princi-
pal and by a Surety company authorized to do business in North Dakota or by either a
certified check or a cashier’s check of the Bidder on a solvent bank in a sum equal to 5
percent of the bid. If within 10 days after notice of an award, the successful Bidder fails
to sign a Contract with the Department, Bidder’s certified or cashier’s check will be
forfeited to the Department, or the Principle and the Surety will forfeit to the Depart-
ment the Proposal Guaranty accompanying the bid or bids on which there is a default.

Arrangements may be made with the Department to file Proposal guaranties in ad-
vance of the bid opening.

102.10 DELIVERY OF PROPOSALS.

The Bidder shall submit the Proposal Form furnished by the Department (including
any and all addenda), before the time and date designated in the Notice to Bidders. The
following three formats are acceptable means of submitting the Proposal Form:

A. Electronic bid on the internet using Bid Express. Bidders utilizing this bid
submission method shall not sign, notarize, nor return the Proposal Form as
described in other sections of the Specifications.

B. Electronic bid on a diskette with accompanying printout. The printout can be the
Bidders Proposal generated from Expedite software or the paper Proposal Form
furnished by the Department. As a separate submittal (not in the sealed bid
envelope) and due at the same time and place as the sealed bid, the Expedite-
generated schedule of item shall be submitted on a diskette.

C. Paper bid on the Proposal Form furnished by the Department. Any paper bid
submitted without a diskette shall be accompanied by a check or money order
payable to “North Dakota Department of Transportation” in the amount of $30 per
Proposal.

Unless submitting an Electronic bid via the internet, Proposals shall be placed in a
sealed envelope bearing the Bidder’s name, and plainly marked to indicate its contents.

Proposals received after the time established for opening of Proposals will be returned
unopened.

Mailed bids will be accepted, if all other bidding requirements have been met and the
bids are received prior to the date and time designated on the Notice to Bidders. If a
check or money order is required, as specified in Section 102.10 C, such check or
money order must accompany any mailed bid.

102.11 WITHDRAWAL OR REVISION OF PROPOSALS.
A Bidder may withdraw or revise a Proposal after delivery to the Department, pro-

vided the request for withdrawal or revision is received in writing before the time es-
tablished for opening Proposals.
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102.12 PUBLIC OPENING OF PROPOSALS.

Proposals will be publicly opened and announced at the time and place indicated in the
Notice to Bidders.

102.13 DISQUALIFICATION OF BIDDERS.

The Department has the right to disqualify a Bidder after a proposal has been
submitted.

A. Thefollowing reasons will be considered sufficient for disqualifying a Bidder and
rejecting a Proposal or Proposals.

1.
2.

4.

Not prequalified in accordance with Section 102.01.

Evidence of collusion among Bidders. Participants in collusion will not re-
ceive recognition as Bidders for future work with the Department until they
are reinstated as a qualified Bidder.

More than one Proposal for the same work from an individual, firm, or
corporation under the same or different name.

Any other reason deemed proper by the Department.

B. The following reasons may be considered sufficient for disqualifying a Bidder
and rejecting a Proposal or Proposals.

1.

Uncompleted work which the Department determines might hinder or
prevent prompt completion of additional work.

Failure to promptly pay or satisfactorily settle all claims for labor and
material on any Contract, including those Contracts where the Contractor is a
party to a joint venture that has failed to settle such claims.

Default under previous Contracts.

Failure to repay monies due the Department resulting from overpayments.

Unsatisfactory performance on previous work or current Contract(s),
consisting of, but not limited to, repeated:

a. Noncompliance with Contract requirements, or Engineer’s directives.
b. Failure to complete work on time.

c. Instances of substantial corrective work prior to acceptance.

d. Instances of completed work that requires acceptance at reduced pay.
e. Production of non-specification work or materials.

Questionable moral integrity, as determined by the Attorney General of the
State, or the Department.
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7. Disbarment from performing work on Federal Contracts.

SECTION 103
AWARD AND EXECUTION OF CONTRACT

103.01 CONSIDERATION OF PROPOSALS.

After the Proposals are opened and announced, each Bidder’s multiplication and addi-
tion will be verified or corrected. In case of a discrepancy between a unit bid price and
the extension, the unit bid price shall govern, unless the intent of the bid is obvious. The
Proposals will be compared on the basis of the correct totals, and the results of such
comparison promptly made public. The Department reserves the right to reject any and
all Proposals, to waive technicalities, or to advertise for new Proposals.

A Bidder who wishes to claim error after the bids have been publicly opened and
announced shall promptly notify the Department that an error occurred. The Bidder
shall submit a notarized affidavit or declaration, under penalty of perjury, signed by the
Bidder and accompanied by the work sheets used in the preparation of the bid, request-
ing relief from forfeiture of the bid bond and the responsibilities of award. The affida-
vit or declaration shall describe the specific error(s) and certify that the work sheets are
the ones used in preparing the bid.

The affidavit or declaration shall be submitted no later than 5:00 p.m. on the first busi-
ness day after bid opening or the claim will not be considered. The Department will
review the affidavit or declaration and the certified work sheet to determine the validity
of the claimed error and if the error is of the kind for which the law allows relief from
forfeiture of the Proposal Guaranty. If the Department concurs in the claim of error and
determines that the error is of the kind which allows relief from forfeiture, the Bidder
will be relieved of responsibility and the Proposal Guaranty of the Bidder will be re-
turned. If the Department does not concur in the error or determines that the error is not
the kind for which the law allows relief, the Department may award the Contract and if
the Bidder refuses to execute the Contract, the Bidder’s Proposal Guaranty shall be for-
feited as required by Section 103.07.

103.02 AWARD OF CONTRACT.

The award of the Contract, if made, will be to the lowest responsible Bidder whose
Proposal complies with the requirements specified. The award will be made within 30
days after opening the Proposals unless an extension of this limit is agreed to in writing
by both parties. If the Federal Government, other State agency, county, city, or other
participating party pays any or all costs of Project construction, any award made shall
not be final until concurrence has been received from the participating parties.

The successful Bidder shall submit a schedule of proposed progress as specified in

Section 108.01 B. The time schedule submitted on the proposed progress chart shall
not change the Contract requirements listed in the Proposal Form.

26



103.06

Contract award is subject to the license requirements referenced in subsection 102.02.
A foreign corporation must have a certificate of authority to do business in North Da-
kota before a Contract can be awarded.

103.03 CANCELLATION OF AWARD.

The Department reserves the right to cancel the award of any Contract before execu-
tion without liability.

103.04 RETURN OF PROPOSAL GUARANTY.

All Proposal Guaranties, except in cases of default and those of the Bidders submitting
the three lowest bids, will be returned after Proposals have been compared. The Pro-
posal Guaranty of the Bidder submitting the lowest bid may be cashed and the money
retained until the Contract has been awarded and properly executed. The Proposal
Guaranties of the remaining two Bidders will be returned after the Contract is exe-
cuted.

All Proposal Guaranties, except in case of defaults, will be returned upon request
within a reasonable time and as provided by law.

103.05 REQUIREMENT OF CONTRACT BOND.

A. General. Upon execution of the Contract, the successful Bidder shall furnish a
Contract Bond on the form furnished in an amount equal to 100 percent of the
Contract, issued by a responsible Surety, and approved by the Director. If the
Surety Bond is voided or is no longer in force, the Contractor shall obtain another
Contract Bond of an amount equal to the original.

B. Measurement and Payment. The cost of the Contract Bond is included as a
separate bid item in the Proposal. After the Contract is signed, payment for the
item “Contract Bond” will be made as follows:

1. A written request for payment of Contract Bond items shall be submitted to
the Department’s district office supervising the work. If the work is on the
county highway system, the request for payment shall be submitted to the
County Engineer or the county’s Consultant Engineer. The request for pay-
ment shall be accompanied by a receipted invoice from the bonding firm
showing the Contract Bond cost and the date payment was made by the
Contractor.

2. Anestimate, subject to retainage as provided in Section 109.05, will be proc-
essed to provide a lump sum payment equal to the Contract Bid Price or the
actual cost indicated by the bonding firm’s invoice, whichever is less. If the
price bid for the item “Contract Bond” exceeds the cost indicated by the in-
voice, the remaining amount will be paid on the final estimate.

103.06 EXECUTION AND APPROVAL OF CONTRACT.
The signed Contract and Contract Bond shall be returned to the Department within

10 calendar days after the date of notice of Contract award. No Contract will be consid-
ered binding until execution by all parties to the Contract.
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103.07 FAILURE TO EXECUTE CONTRACT.

Failure by the successful Bidder to execute a Contract and file a satisfactory Contract
Bond will be considered cause for annulment of the award and forfeiture of the Pro-
posal Guaranty to the Department. Award may then be made to the next lowest respon-
sible Bidder, or the work may be readvertised.

103.08 ESCROW OF BID DOCUMENTATION.

A. General. When specified, the Contractor shall submit a legible copy of the docu-

B.

mentation used to prepare the bid for this Contract. The bid documentation shall
be placed in escrow with a banking institution or other bonded document storage
facility and preserved by that institution/facility as specified in this section.

Affidavit. In addition to the bid, escrow bid documentation, the Bidder shall sub-
mit an affidavit, signed under oath by the Bidder or a representative of the Bidder
authorized to execute Bid Proposals listing each bid document submitted by
author, date, nature, and subject matter. The affidavit shall attest that the signer has
personally examined the bid documentation, that such documentation is listed in
the affidavit, and all bid documentation is included in the submission to the De-
partment.

Submittal and Return of Bid Documentation. The apparent low Bidder shall
submit the affidavit and the original bid documentation in a sealed container to the
Department within 5 working days after the bid opening. The container shall be
clearly marked “Bid Documentation” and shall show on the face of the container
the Bidder’s name and address, date of submittal, Project Number, and Contract
Number.

If the proposal of the apparent low Bidder is rejected by the Department, the bid
documentation, if already submitted, will be returned; and the next low respon-
sive Bidder will be notified to submit its affidavit and bid documentation. The
Bidder will be allowed five working days after date of notification by the Depart-
ment to submit the required documents. If this Proposal and subsequent ones are
also rejected, the above procedures will continue until a Bidder’s Proposal is ac-
cepted by the Department.

Duration and Use. After award, the Department and the Contractor will jointly
deliver the sealed container and affidavit to a banking institution or other bonded
document storage facility selected by the Contractor and approved by the Depart-
ment for placement in a safety deposit box, vault, or other secure accommodation.
The document storage facility shall be located in Bismarck, North Dakota, unless
otherwise approved by the Department. The Contractor will provide escrow in-
structions to the document storage facility consistent with this section.

The agreement with the document depository will reflect that the bid documenta-
tion and affidavit will remain in escrow during the life of the Contract or until the
Department is notified of the Contractor’s intention to file a claim for extra com-
pensation according to Section 104.06 or to initiate litigation or arbitration
against the Department related to the Contract. Notification of the Contractor’s
intention to file a claim, or initiation of litigation or arbitration against the Depart-
ment, will be sufficient grounds for the Department to obtain the release and cus-
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tody of the bid documentation. If such action has not been initiated, and the re-
quired statutory time to file a Contract claim has elapsed since the submission of
the final estimate the document depository will be instructed to release the sealed
container to the Contractor.

In accordance with the affidavit attesting that the sealed container placed in es-
crow contains all of the materials relied upon to prepare the bid, the Contractor
agrees to waive its right to use any bid documentation other than that placed in
escrow in any claim or litigation arising out of this Contract.

E. Refusal or Failure to Provide Bid Documentation. Failure to provide the bid
documentation shall render the bid non-responsive.

F. Confidentiality of Bid Documentation. The bid documentation and affidavitin
escrow are, and shall remain, the property of the Contractor. The Department has
nointerestin, or right to, the bid documentation unless notification of the intention
to file claim is received or litigation ensues between the Department and
Contractor. In the event of such notification or litigation, the bid documentation
and affidavit will become the property of the Department; provided that these ma-
terials, and all copies made by the Department, are returned to the Contractor at
the conclusion of litigation, or final resolution of all outstanding claims, upon exe-
cution of a final release.

G. Payment. The cost of placing the bid documentation into escrow is included as a
separate bid item in the Contract. After the bid documentation has been deposited
in a storage facility and the Contract has been signed, payment for the entire lump
sum item, “Escrow of Bid Documentation” will be made to the Contractor on the
first estimate prepared after the documents have been placed in escrow. The
Contractor shall be responsible for the payment of the depository rent.

These payments will be full compensation for all data compilation, container,

storage rental, and any other associated costs; and no other payments will be made
to the Contractor for this bid item.

SECTION 104
SCOPE OF WORK

104.01 INTENT OF CONTRACT.

The Contractor shall furnish all resources required to complete the work and shall exe-
cute the work according to the terms of the Contract.

104.02 SUBLETTING OF CONTRACT.

The Contractor shall not sublet, sell, transfer, assign, or dispose of any portion of the
Contract or Contracts without written consent of the Engineer. The maximum
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percentage that can be sublet shall be 70 percent of the Total Contract Amount,
excluding any designated specialty items of work. The amount of any specialty items
performed shall be deducted from the total original Contract Amount before
computing the percentage of work sublet.

The Contracting Agency will not consider off-site commercial production of materials
and manufactured component products that the Contractor purchases or their transpor-
tation to the project as Subcontracted work.

When a project contains a Disadvantaged Business Enterprise (DBE) Goal, a subCon-
tract is required with any DBE firms used to meet the goal; unless the DBE firm is
classified as an oil hauler, supplier, broker, vendor, regular dealer or manufacturer.

Requests for permission to sublet shall be submitted to the District Engineer in whose
District the Project is located. The request shall be in writing on Department forms
accompanied by evidence showing that the organization performing the work is
experienced and equipped for such work. Subcontract work shall not begin until the
“Request to Sublet” is approved. The “Request to Sublet” must show the total price
Subcontracted. The items of work, and quantities of each item Subcontracted shall be
shown. Partial items shall be explained in detail and show the amount of each Contract
item being Subcontracted.

The Contractor shall provide a copy of the Subcontract agreement or lower tier Sub-
contract agreements along with the “Request to Sublet.” The Engineer’s consent shall
in no way be construed to be an endorsement of the Subcontract, the Subcontractor, or
the Subcontractor’s ability to complete the work in a satisfactory manner.

The Subcontract, transfer of Contract or approval of the “Request to Sublet” shall not
relieve the Contractor of any responsibility to carry out the Contract; relieve the
Contractor of any obligations or liability under the Contract and the Contractor’s bond;
create a Contractual relationship between the Contracting Agency and the Subcontrac-
tor; or convey to the Subcontractor any rights against the Contracting Agency.

The Contractor shall assure that the Subcontractor has received the following
provisions:

A. EEO Affirmative Action Requirements.
B. Labor Rates form, U.S. Department of Labor.

C. Required Contractor Provisions all Federal Aid Construction Contracts
(FHWA-1273) and any addendums attached thereto.

D. Other federal aid provisions such as Buy America clauses.

104.03 ALTERATION AND CHANGE OF PLANS OR CHARACTER OF
WORK.

The Engineer reserves the right to make, in writing, at any time during the work, such
changes in quantities and such alterations in the work as necessary to satisfactorily
complete the project. Such changes in quantities and alterations shall not invalidate the
Contract nor release the surety, and the Contractor agrees to perform the work as al-
tered. A Change Order will be executed to cover changes within the scope of the Con-
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tract. If the directed changes require additional time to complete the Contract, adjust-
ments in Contract time will be made under Section 108.04.

The Contractor shall perform any extra work at unit bid prices except as provided else-
where in this Section. When the Contract does not contain unit bid prices for the extra
work and the extra work is not covered by the Contract price schedule for miscella-
neous items (PS-1), the Engineer and the Contractor shall either agree to a negotiated
unit price for the work or complete the work under Force Account as specified in
109.04. When requested by the Engineer to prepare a unit price for extra work, the
Contractor shall provide a breakdown of labor, equipment and materials of the unit bid
price.

When extra work is performed solely by a Subcontractor at a negotiated unit price, re-
imbursement to the Contractor for overhead and profit will be in accordance with the
following:

Value of Extra Work by Contractor Reimbursement
Subcontractor for Overhead and Profit
To $15,000 10%
Over $15,000 $1,500 + 5% of excess over $15,000

No additional Contractor reimbursement is allowed for work of a Subcontractor under
contract by a Subcontractor. Extra work completed by a Subcontractor at existing unit
bid prices is not eligible for additional Contractor reimbursement.

A. Significant Changes in the Character of Work. If the alterations or changes in
quantities significantly change the character of the work under the Contract,
whether or not changed by any such different quantities or alterations, an adjust-
ment, excluding loss of anticipated profits, will be made to the Contract. The basis
for the adjustment shall be agreed upon prior to the performance of the work. If a
basis cannot be agreed upon, then an adjustment will be made either for or against
the Contractor in such amount the Engineer may determine to be fair and equita-
ble. If the adjustment is not acceptable to the Contractor, the Engineer will make a
determination based on Section 104.03.

If the alterations or changes in quantities do not significantly change the character
of the work to be performed under the Contract, the altered work will be paid for as
provided elsewhere in the Contract.

The term “significant change” shall 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 item of work, as defined in Section 104.03 B, is increased in
excess of 125 percent or decreased below 75 percent of the original Contract
quantity.

B. Increased or Decreased Quantities. Adjustments in unit prices for increased or
decreased quantities will be governed by the following:
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A major item of work is defined as any Contract item having a value in excess of 5
percent of the total original Contract amount. All other items are minor items. Any
adjustment to Contract Unit Prices for an increase in quantity shall apply only to
that portion in excess of 125 percent of original Contract item quantity, or in case
of a decrease below 75 percent, to the actual amount of work performed.

1.

If the quantity of any major item of work required to complete the Project in-
creases or decreases from the original Contract quantity by 25 percent or less,
payment will be made at the Contract Unit Price.

Should the original Contract quantity of one or more major items of work be
increased or decreased by more than 25 percent, either party to the Contract
may demand that a supplemental agreement be negotiated with an adjustment
of unit prices satisfactory to both parties. Adequate evidence shall be submit-
ted to support the request for Contract Unit Price adjustments. Failure to sub-
mit the bid documents will be considered as a waiver by the Contractor of the
right to recover any additional costs.

An adjusted unit price for the quantity of the item which is in excess of 125
percent of the original Contract quantity will be negotiated on the basis of the
actual cost of that portion of the item in excess of 125 percent, plus a reason-
able allowance for profit and applicable overhead.

An adjustment to the unit price for the quantity of the item which is less than
75 percent of the original Contract quantity will be considered if the
Contractor can prove, to the satisfaction of the Engineer, that the fixed ex-
penses have not been recovered because of the decreased quantity of the item.
However, total payment for the item shall not exceed that amount which
would be made for 75 percent of the original Contract item at the Contract
Unit Price.

The Contractor shall provide written notice of intent to request an adjustment
to the bid price for underrun or overrun quantities. This notice shall be sub-
mitted as per Section 104.06 A as soon as the Contractor is aware that an
overrun or underrun will occur that will require a price adjustment. This re-
quest for adjustment of the bid price of underrun and overrun quantities shall
also be governed by the requirements of Section 104.06 B.

If aggregate production equipment has been moved off the Project and there
is an increase in the quantity of aggregate, the Department will pay for
remobilization. If the equipment is still on the Project and the Department has
notified the Contractor of the increase in writing, no additional mobilization
payment will be made.

A minor item will be paid for at the Contract Unit Price for the quantity re-
quired to complete the work except when the quantity is increased to the ex-
tent that the minor item becomes a major item. Unit price adjustment will
then be according to the Specifications for adjustment of major items as de-
scribed herein.

C. Eliminated Items. If any items in the Contract are found unnecessary for proper
completion of the work, the Engineer may, upon written order to the Contractor,
eliminate such items from the Contract. When items are eliminated, reimburse-
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ment will be based on actual work done and all costs incurred, including mobiliza-
tion before notification. If the Contractor requests an adjustment above and be-
yond payment at bid price for work done on the item eliminated, written notice
shall be provided as per Section 104.06 A. The Contractor’s request for extra
compensation shall include the items required in Section 104.06 B.

104.04 DIFFERING SITE CONDITIONS.

During the progress of the work, if subsurface or latent physical conditions at the site
which differ materially from those indicated in the Contract; or if unknown physical
conditions of an unusual nature which differ materially from those ordinarily encoun-
tered and generally recognized as inherent in the work provided for in the Contract are
encountered at the site, the party discovering such conditions shall promptly notify the
other party in writing of the specific differing conditions before they are disturbed and
before the affected work is performed.

Upon written notification, the Engineer will investigate the conditions, and if he/she
determines 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 adjust-
ment, excluding loss of anticipated profits, will be made and the Contract modified in
writing accordingly. The Engineer will notify the Contractor of his/her determination
whether or not an adjustment of the Contract is warranted.

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

There will be no Contract adjustment allowed on work not affected by the changed
conditions.

Written notice of intent to file a claim, followed by the claim for extra compensation
for differing site conditions shall be as outlined in Section 104.06.

104.05 ADDITIONAL COMPENSATION FOR SUSPENSION OR DELAY
OF WORK.

If the performance of all or any portion of the work is suspended or delayed by the En-
gineer in writing for an unreasonable period of time (not originally anticipated, cus-
tomary, or inherent to the construction industry) and the Contractor believes that addi-
tional compensation and/or Contract time is due as a result of such suspension or delay,
the Contractor shall submit to the Engineer in writing a request for adjustment within
seven calendar days of receipt of the notice to resume work. The request shall set forth
the reasons and support for such adjustment.

Upon receipt, the Engineer will evaluate the Contractor’s request. If the Engineer
agrees that the cost and/or time required for the performance of the Contract has in-
creased as a result of such 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 approved tier, and not caused by weather, the Engineer will
make an adjustment (excluding profit) and modify the Contract in writing accordingly.
The Engineer will notify the Contractor of his/her determination whether or not an ad-
justment of the Contract is warranted.

No Contract adjustment will be allowed unless the Contractor has submitted the re-
quest for adjustment within the time prescribed.
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No Contract adjustment will be allowed under this section to the extent that perform-
ance would have been suspended or delayed by any other cause, or for which an adjust-
ment is provided for or excluded under any other term or condition of this Contract.

The Contractor’s written notice of intent to file a claim, followed by the claim for extra
compensation for suspension or delay of work shall be as per the requirements outlined
in Section 104.06, except that the required notice time frame will be as specified in this
Section.

104.06 CLAIM FOR EXTRA COMPENSATION.

A. Notice of Intent to File a Claim. If the Contractor contends that additional com-
pensation is due for work or material not clearly covered in the Contract, the
Contractor shall promptly notify the Engineer in writing of the intention to file a
claim and the basis for additional compensation before beginning or continuing
construction on the affected work. If the basis for the claim does not become ap-
parent until after proceeding with the work and it is not feasible to stop the work,
the Contractor shall immediately notify the Engineer that work is continuing and
that written notification of the intent to file a claim will be submitted within
ten calendar days. The failure to give the required notification or to provide the
Engineer proper facilities and assistance in keeping strict account of actual costs
will constitute a waiver of the claim for additional compensation in connection
with the work already performed. Notification of a claim, and the fact that the En-
gineer has kept account of the costs involved, shall not be construed as proving or
substantiating the claim’s validity.

Notice must be provided on the Department form entitled “Notice of Intent to File
a Claim.”

The Contractor shall mail the original notice to the Project Engineer and a copy to
the Construction Engineer.

The Contractor shall define each basis for which additional compensation will be
sought. Failure to properly supply all of the information required on the form enti-
tled “Notice of Intent to File a Claim” shall constitute a waiver of the right to re-
cover additional compensation for claim items not identified.

B. Submission of the Claim. All claims shall be submitted in writing not later than
90 days after the final estimate has been submitted to the Contractor, as outlined in
Title 24 of the North Dakota Century Code.

If the Contractor signs the final payment statement and certifies that the quantities
are a true and correct statement of the work performed, the Contractor, by this ac-
tion, accepts the amount stated as full and final payment on the Contract for the
stated Project and waives all rights to any additional payments to complete the
Project.

The claim submittal must describe and detail all claim items being submitted for
review as described in the notice of intent to file a claim in 104.06 A. Sec-
tion 109.04 shall not be used for costing of claims submitted. The description and
detail in the claim submittal shall, at a minimum include:

1. A detailed narrative justification citing the basis for the claim with reference
to relative portions of the Plans, Specifications, or other Contract documents.
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A detailed explanation of the amount of extra compensation claimed is re-
quired for each item. Total Project cost claims will not be allowed as part of
the claim submitted. Allowable costs submitted for each of the individual
claim items will be verified using generally accepted Contract cost principles
and procedures. The only costs which will be allowed will be as follows:

a.

b.

Materials purchased as verified by copies of paid invoices.

Direct payroll as verified by copies of certified payrolls.

Owners share of payroll additives with each employee’s applicable
“ceilings” accounted for on the claim item and verified by applicable ac-
counting records.

Equipment. No allowance will be made for equipment replacement or
replacement escalators, cost of facilities capital, interest, or any other ad-
ditives not listed. All equipment hours will be paid for as straight time.
The only equipment payments that will be made are as follows:

M

)

)

(4)

Owned Equipment. Payment for the actual hours of Contractor-
owned equipment will be 70 percent of the base rate as determined
using the procedures outlined in the then current edition of the De-
partment manual entitled Rental Rates for Equipment and Traffic
Control Devices.

The computed hourly equipment cost times the number of hours
claimed shall not exceed the Contractor’s actual purchase price for
the piece of equipment being claimed.

Subcontractor-owned equipment will be paid for in the same man-
ner as Contractor-owned equipment unless such equipment has
been rented, leased, or hired by the Contractor, as provided for in
(2) below.

Leased, Rented, or Hired Equipment. Payment for leased, rented,
or hired equipment shall be the actual invoice payment plus sales tax
asverified by paid invoices signed by the lessor, or by checks issued
by the Contractor. If the lease or rental is weekly, the weekly rate
shall be divided by 40 to get an hourly equipment cost for the claim.
If the lease or rental is monthly, the monthly rate shall be divided by
176 to get an hourly equipment cost for the claim.

The computed hourly equipment cost, for each individual piece of
equipment, times the number of hours claimed shall not exceed the
Contractor’s actual lease or rental cost for the time frame claimed.

Operating Costs. Equipment operating costs will be the equipment
service charges as determined using the procedures outlined in the
then current edition of the Department manual entitled Rental Rates
for Equipment and Traffic Control Devices.

Idle Time. The number of hours of equipment use to be paid for will
only be the hours that the equipment is operating on the claim item.
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No payment will be made for equipment on standby unless the
standby is directed in writing by the Engineer, or the standby is
proven to be as the direct result of the Department’s actions or inac-
tions. Standby will be paid at 50 percent of the hourly bare rate cal-
culated by dividing the monthly rate by 176. The listed weekly,
daily, or hourly rates will not be used. Operating costs will not be
paid for hours of idle time.

Payment for standby time will not be made on any day the equip-
ment 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 which, when
added to the operating time for that day equals eight hours. Standby
payment will not be made in any case on days not normally a work
day.

e. Complete payment for overhead shall be 10 percent and profit shall be 10
percent applied to the total of (a) through (c) in Section 104.06 B.2. Su-
perintendents and their associated costs will be covered by the 10 percent
overhead item.

3. A statement containing the following language shall also be submitted with
the claim:

Under the penalty of law for perjury or falsification, the undersigned,

NAME TITLE

of

COMPANY .
, hereby certifies

that the claim for extra compensation and time, if any, made herein for
work on this Contract is a true statement of the actual costs incurred and

tirna ona ~ht andic falli Aasnimantad and ciinnartadindar tha M Aantrant ha

I hereby agree that the Department or its authorized representative shall
have the right to examine and copy all Contractor records, documents,
work sheets, payrolls, invoices, depreciation schedules, and other data
which are pertinent to the justification of the claim and to the substanti-
ation of all costs related to the claim.

Date

/s/
Subscribed and sworn before me this day of
20 .

NOTARY PUBLIC
My Commission Expires

4. The Contractor hereby agrees that the Department or its authorized represen-
tative shall have the right to examine and copy all Contractor records, docu-
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ments, work sheets, payrolls, invoices, depreciation schedules, and other data
which are pertinent to the justification of the claim and to the substantiation of
all costs related to the claim. If the bid documents used in preparation of the
bid are not being held in escrow, the Contractor shall submit the bid docu-
mentation with the claim.

Failure of the Contractor to adhere to all of the requirements outlined in Sec-
tion 104.06 shall serve as a waiver of claim for additional compensation for
each of the claim items submitted.

C. Department’s Response to Claim. After receipt of a properly submitted claim,
written notification will be given to the Contractor indicating approval, partial ap-
proval, or disapproval of the claim for additional compensation as per Title 24 of
the North Dakota Century Code.

D. Conditions Precedent to Contractor’s Demand for Arbitration. Full com-
pliance by the Contractor with Section 104.06 is a Contractual condition prece-
dent to the Contractor’s right to demand arbitration.

No right shall exist to demand arbitration against the Department until the condi-
tions specified in Section 104 and in Title 24 of the North Dakota Century Code
have been complied with.

104.07 CLAIMS AGAINST CONTRACTOR

The Contractor will be notified in writing when construction-related claims are being
assessed against the Contractor. Claims in this category include, but are not limited to:
(1) unpaid royalty for material removed from Department-optioned pits and borrow
areas; (2) materials, supplies, and services obtained from the Department; (3) products
and materials not meeting Specifications; and (4) judgments entered against the
Contractor.

If the claim is not paid within 30 days after written notification, the amount of the
claim shall be withheld from any Contract payments due, except that judgments
against the Contractor by a court will be immediately assessed.

It is not necessary that the claim and the withheld payment be related to the same Pro-
ject or to each other.

104.08 VALUE ENGINEERING INCENTIVE.

A. Value engineering incentive applies to cost reduction proposals initiated and de-
veloped by the Contractor for changing the drawings, designs, Specifications, or
other requirements of the Contract. It does not apply to any proposal unless it is
identified by the Contractor at the time of submission to the Department as a value
engineering incentive proposal.

B. The cost reduction proposals contemplated are those that:

1. Would require a Change Order to the Contract on Department forms; and

2. Would result in savings to the Department by providing less costly items or
methods than those specified in the Contract without impairing essential
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functions and characteristics of the Project, such as service life, reliability,
economy of operation, ease of maintenance, and necessary standardized fea-
tures.

Any savings realized, due to the use of an aggregate source other than that
designated by the Department, will not be considered a value engineering in-
centive. This will not prevent the Contractor from using their own aggregate
source. Any savings realized in reduction of bitumen content due to switch-
ing of aggregate source shall not be allowable under value engineering incen-
tive.

The substitution of one bid item for another bid item, resulting in a decrease in
the Contract amount, will not be considered as a saving under value engineer-
ing incentive. When any change involves the increase of one bid item and the
decrease of another bid item, a Change Order will be executed.

A cost reduction proposal will not be approved that would revise or modify
work requirements or materials that are incorporated in the Contract for com-
pliance with established Department Policies and Standards. This would not
apply to other design or material features of the work which have been se-
lected for the needs of the work.

C. Cost reduction proposals shall be processed in the same manner as any proposal
which would require a Change Order. As a minimum the following information
shall be submitted with each proposal:

1.
2.

8.

A statement that the proposal is submitted as a value engineering proposal.
A description of the proposal.

Anitemization of the Contract requirements that requires a change and arec-
ommendation of how to make each change.

An estimate of the savings that will result from adoption of the proposal.
A prediction of any effects the proposed change will have on other costs.
A statement of the time the Change Order must be issued to obtain maximum
cost reduction during the remainder of the Contract, and the reason for the

time schedule.

The dates of any previous submissions of the proposals, including Contract
numbers and the Department’s actions.

A statement of the proposal’s effect on the time for Project completion.

D. The Department will not be liable for any delay in acting upon any proposal sub-
mitted. The Engineer’s decision to accept any such proposal will be final and will
not be subject to Section 104.06. The Engineer may accept, in whole or in part,
any cost reduction proposal submitted by issuing a Change Order.

If a cost reduction proposal is accepted, the Contractor and the Department shall

share equally in any savings realized. This acceptance will be made according to
this Specification or other applicable Contract provisions.
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The Change Order will indicate the changes and accompanying revised costs as
proposed by the Contractor and accepted by the Department. The Change Order
will also reflect the estimated net savings to the Department after the estimated
implementation costs and additional administrative costs incurred as a result of
this proposal have been deducted.

Payment to the Contractor, in addition to the agreed upon revised costs, will be 50
percent of the net savings as determined above.

If the proposal results in an increase in cost, this Specification shall not apply. Any
increase in costs above the original design shall be at the Contractor’s expense.

F. The Contractor may restrict the Department’s right to use or disclose information
submitted with a value engineering proposal if the proposal is rejected. Such re-
striction must be in writing and be submitted with the proposal. If the proposal is
accepted, this restriction shall be void and the Department may use, duplicate, or
disclose in whole or in part any data necessary to utilize the proposal.

SECTION 105
CONTROL OF WORK

105.01 GENERAL.

The Contractor shall be responsible for the direct supervision of the workers and their
methods of workmanship.

The Department decisions will be final on all questions regarding the quality and ac-
ceptability of materials furnished, work performed, rate of work progress, interpreta-
tion of the Contract, and the acceptable fulfillment of the Contract.

105.02 CONTRACTOR REQUIREMENTS.

The Contractor will be supplied with a minimum of two sets of approved Plans and
Proposal Forms including Special Provisions and have one set available at the work
site at all times.

The Contractor shall give the work the constant attention necessary to facilitate pro-
gress, and shall provide full cooperation with the Engineer, Inspectors, and other
Contractors.

A competent Contractor superintendent capable of reading and understanding the
Contract documents and experienced in the type of work required shall be present on
the projectsite at all times, regardless of the amount of work Subcontracted. The super-
intendent shall be the authorized agent of the Contractor and shall have full authority to
receive and execute orders or directions of the Engineer or the Department’s represen-
tative without delay.
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105.03 COOPERATION WITH UTILITIES.

The Contractor will notify all utilities to have all necessary adjustments or relocation
within or adjacent to the limits of construction made as soon as practicable.

In order to minimize interference with traffic operations, a detailed schedule shall be
agreed to prior to beginning work, between the Engineer, utility companies and the
Contractor.

These utilities will be relocated or adjusted by and at the owner’s expense except as
otherwise provided for in the Contract.

The Contract will indicate various utility items which are to be relocated or adjusted by
the utility owner, and which are to be relocated or adjusted by the Contractor.

When the Contractor is required to move or adjust public utilities which are not pro-
vided for in the Contract, payment will be made according to Section 104.03.

At points where the Contractor’s operations are adjacent to properties of companies
including, but not limited to, railway, telecommunications, electric, water, sewer and
petroleum products, or are adjacent to other property, damage to which might result in
considerable expense, loss or inconvenience, work shall not commence until the
Contractor has made the arrangements necessary to protect these properties. Unless a
pay item is shown on the Plans, any and all costs associated with such protections shall
be incidental to the prices bid for other items.

Utilities shown on the Plans, if any, are for reference purposes only and may not consti-
tute an exhaustive representation of all utilities within the project limits. The
Contractor shall notify the North Dakota One Call System (1-800-795-0555) prior to
the beginning of construction, so they may locate and mark all utilities in the project
area.

Separate Plans, if any, showing relocation or adjustment work will be made available
to the Contractor, upon request to the Engineer. The Contractor shall be responsible for
locating Department-owned, publicly-owned and privately-owned utilities, whether
on or off the One Call System. Subcutting or scarifying over utility lines may be elimi-
nated if, in the opinion of the Engineer, a hazardous situation exists.

The Contractor shall comply with the provisions of Sections 49-23-02, 49-23-03,
49-23-04, 49-23-05, and 49-23-06 of the North Dakota Century Code in determining
the location of underground utilities.

The Contractor shall cooperate with utility owners inremoving and rearranging under-
ground or overhead utility lines or facilities to minimize interruption to service and
duplication of work by utility owners.

In the event utility services are interrupted as a result of accidental breakage, the
Contractor shall promptly notify the proper authority and cooperate with them until
service has been restored. Work undertaken around fire hydrants shall not commence
until provisions for continued service have been made and approved by the local fire
authority.

Damage to utilities caused by the Contractor’s operations shall be corrected at the
Contractor’s expense. Additional compensation will not be allowed for delays, incon-
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venience or damage sustained due to interference from the utility appurtenances or the
operation of moving them.

The damaged facilities shall be restored to a condition similar or equal to that existing
before the damage took place. If the Engineer determines that adjustment or relocation
of underground facilities is necessary to accommodate construction, necessary ar-
rangements will be made with the owner if such work is not otherwise provided for in
the Contract. This does not relieve the Contractor of any liability that may arise under
the provisions of the North Dakota Century Code.

105.04 COOPERATION BETWEEN CONTRACTORS.

The Department reserves the right to Contract for and perform other or additional work
on or near the work covered by the Contract.

When separate Contracts are let within the limits of any one Project, the Contractor
shall carry out work under this Contract in a way that will minimize interference and
delays for all parties involved.

Each Contractor involved shall accept all liability, financial or otherwise, in connec-
tion with the Contract and save the Department harmless from damages or claims re-
sulting from inconvenience, delay, or loss experienced because of the presence and op-
erations of other Contractors working within the limits of the same Project.

The Contractor shall arrange the work and place and dispose of materials being used
without interfering with the operations of other Contractors. The work shall be coordi-
nated with the work and sequence of other Contractors.

In case of unavoidable conflicts, the Engineer will determine the sequence of opera-
tions.

105.05 COORDINATION OF PLANS, STANDARD SPECIFICATIONS,
SUPPLEMENTAL SPECIFICATIONS, AND SPECIAL
PROVISIONS.

The Standard Specifications, Supplemental Specifications, Plans, Special Provisions,
and all supplementary documents are essential parts of the Contract, and arequirement
occurring in one is as binding as though occurring in all. They are intended to be com-
plementary and to describe and provide for a complete work. In case of discrepancy,
calculated dimensions will govern over scaled dimensions; Supplemental Specifica-
tions will govern over Standard Specifications; Plans will govern over Standard Speci-
fications and Supplemental Specifications; and Special Provisions will govern over
Standard Specifications, Supplemental Specifications, and Plans. Contract Provisions
included in the Proposal Form shall be treated as Special Provisions and shall govern
over Standard Specifications, Supplemental Specifications, and Plans. Addenda shall
govern over all items.

The Contractor shall not take advantage of any error or omission in the Contract. If an
error or omission is discovered, the Engineer shall be immediately notified. The Engi-
neer will make corrections and interpretations necessary for fulfilling the intent of the
Contract.

Eachbid item listed in the Plans and Proposal is referenced to a Standard Specification
Section number; therefore, all of the provisions of that referenced section that are ap-
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plicable to the proper completion of the bid item are binding upon the Contractor. This
includes the requirements found in the “General” paragraphs as well as those specific
requirements that are listed thereafter.

All other sections and subsections to which references are made within the text of the
specified section will govern the same as if they were a part of that specified section in
which the references occur.

All of the provisions of SECTION 100—GENERAL PROVISIONS of the Standard
Specifications are applicable to all Contracts and will be enforced.

105.06 CHARACTER OF WORKERS, METHODS, AND EQUIPMENT.

A. Sufficient resources shall be employed for completing the work in the manner and
time required by the Contract.

B. Any personemployedby the Contractor or by any Subcontractor who is intemper-
ate, prejudiced, abusive, or disorderly shall be discharged at the written request of
the Engineer and shall not be employed again on the work without the Engineer’s
approval. Should the Contractor fail to discharge this person or persons, or fails to
furnish sufficient personnel for the proper prosecution of the work, the work may
be suspended by written notice until such orders are followed.

C. When the methods and equipment to be used are specified, other methods and
equipment shall not be used without authorization of the Engineer. The request
shall be in writing and shall include a full description of the methods and equip-
ment proposed and an explanation of reasons for making the change. If approval is
given, the Contractor shall be responsible for producing work in conformity with
Contract requirements. If the Engineer determines that the work produced does
not meet Contract requirements, the Contractor shall discontinue the substitute
method or equipment and complete the remaining construction with the specified
methods and equipment. Deficient work shall be removed and replaced or re-
paired to the specified quality, by and at the Contractor’s expense. No change will
be made in basis of payment for construction items involved, nor in Contract time
as a result of authorizing a change in methods or equipment.

D. Welders on Contracts concerning SECTION 616 STRUCTURAL STEEL 616 D.
shall meet the criteria established in AASHTO/AWS D 1.5 Bridge Welding Code,
except as noted.

Welders utilized in the completion of all NDDOT Contracts other than those falling
under SECTION 616 STRUCTURAL STEEL shall meet the criteria established
in “Chapter 4 Qualification, of the American Welding Society AWS D1.1:2000
Structural Welding Code - Steel or most current edition of such Code.

Contracts using Aluminum welding shall meet the criteria established in Chapter
4, Qualification of AWS D1.2 Structural Welding Code - Aluminum or the most
current edition of such code.

Welders on all Department Contracts must be qualified and certified by estab-
lished welding accredits as outlined in the Code and test results must be submitted
to the Materials and Research Engineer two weeks prior to the welder beginning
work on the project. The test results must conform to one of the example forms as
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provided in AWS D1.1 and must include the welders name, social security num-
ber, date tested, certifiers name, certifiers title, firm name and test results. The cost
of testing and certification shall be at the Contractor’s expense.

Approval will be for one year from the date of qualification. Approval of the weld-
er’s certification may be requested for additional periods of one year, up to a maxi-
mum of 3 one-year extensions, if the welder has been actively engaged at welding
in the required positions within the previous 6 months. The Department has the
right to require a requalification test at any time.

105.07 CONFORMITY WITH PLANS AND SPECIFICATIONS.

All work performed and materials furnished shall conform to the lines, grades, cross
sections, dimensions, and material requirements provided in the Contract.

Materials and workmanship shall be uniform in character and shall conform to the pre-
scribed target value or tolerance range. This tolerance range is to accommodate occa-
sional, unavoidable, and minor variations from the median zone.

If the materials or the finished product does not conform with the Contract, but work
has been produced to serve the design purpose, the Engineer will determine to what
extent the work will be accepted and remain in place. The Engineer will document the
basis of acceptance by Contract modification which will provide for an appropriate
adjustment in the Contract price for such work or materials as necessary to conform to
this determination.

If there are provisions in the Contract for the acceptance of material or work that is not
in full compliance with the minimum requirements stated, the use of pay adjustment
factors reflecting the payment to be made for the work or materials will be included in
the applicable Section of the Specification.

If the Engineer finds the materials, work performed, or the finished products do not
conform with the Contract and results in an inferior or an unsatisfactory product, the
work or materials shall be removed, replaced, or corrected by and at the Contractor’s
expense.

When the Contract contains the word or phrase “uniform”, “uniformly”, “in a uniform
manner”, or equivalent to describe a required result or procedure and no test is speci-
fied, the degree of uniformity will be that which is obtained for quality work meeting
industry standards.

Unacceptable work resulting from any cause, found to exist before final acceptance of
the work, shall be removed and replaced or corrected in an acceptable manner at the
Contractor’s expense.

Work completed without authorization beyond the limits of the Contract, or any extra
work without authority will not be paid under the provisions of the Contract. This work
may be ordered removed or replaced at the Contractor’s expense.

If the Contractor fails to comply with any order made under the provisions of this Con-
tract, the Engineer has the authority to have unacceptable work remedied, or removed
and replaced, and unauthorized work to be removed. The cost of this work will be de-
ducted from any monies due or to become due the Contractor.
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105.08 PLANS AND WORK DRAWINGS.

A. General. Plans shall show the location and details of structures, lines, grades, and
typical cross sections of the roadway. When required by the Contract documents,
the Plans will be supplemented by work drawings necessary to adequately control
the work.

B. Work Drawings Submitted by the Contractor. Work drawings, necessary to
complete the work, which are supplied by the Contractor shall be submitted to the
Engineer prior to the performance of the work. The drawings shall be submitted
onsheets no larger than 11 inches by 17 inches unless otherwise allowed by a work
item specification.

Each sheet of the work drawings submitted shall be stamped as approved by the
Contractor performing the work. At a minimum, the stamp will include the signa-
ture and title of the person approving the work drawing and the date of the approval.
The Engineer will review the work drawings as indicated in the plans, proposal,
specifications, or other Contract documents. Any submittal and review of work
drawings by the Engineer shall not constitute approval of nor acceptance of items
represented by such drawings and shall not relieve the Contractor of any responsi-
bility under the Contract. Such responsibility includes, but is not limited to:

1. Successful completion of the work.

Errors, omissions, or deviations from the Contract requirements.

Accuracy of dimensions and details.

Agreement and conformity with the Contract.

A

Proper and safe design done by the Contractor.
6. Proper and safe construction of the work.

In addition to any time requirements which may be specified for a work item, the
Contractor shall allow sufficient time for the Engineer to review and comment on
the submittal, and the Contractor to respond to the comments, prior to perfor-
mance of the work. The Contractor shall not change any requirements as shown in
the Contract documents without the Engineer’s written authorization. A cover let-
ter to be included with each work drawing submittal shall include, at a minimum:

1. The Project Number.
The Prime Contractor name.

The Subcontractor name, if applicable.

e

Verification that the work drawings have been reviewed and approved by the
Contractor performing the work.

5. Theitems of work covered in the work drawing. Each item shall be identified
by the Specification, code, and description.
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6. An itemized list of any deviations from the Contract documents.
7. Any other information as required by the Engineer.

The Contract price will include the cost of furnishing all required work drawings.

105.09 AUTHORITY OF THE ENGINEER.

The Engineer has the authority to suspend the work wholly or in part for: 1) the
Contractor’s failure to carry out Contract provisions; 2) for failure to carry out orders;
3) for periods of unsuitable weather; 4) for conditions considered unsuitable for prose-
cution of the work; 5) for other conditions or reasons in the public interest; or 6) for
other reasons that are mutually agreed on by the parties to the Contract.

As the Department’s direct representative, the Field Engineer is delegated authority
for immediate charge of engineering details of the construction Project and the admin-
istrative responsibilities for the satisfactory completion of the Project. The Field Engi-
neer has authority to reject defective material or work not meeting Contract require-
ments. The Field Engineer is not authorized to alter or waive provisions of the Contract
unless approved by Construction Change Order.

105.10 CONSTRUCTION STAKING.

The Engineer will furnish and set construction stakes and marks establishing lines and
grades, and furnish the Contractor with all necessary information relating to them.
These stakes and marks shall constitute the field control for the Contractor’s use in es-
tablishing other necessary controls to perform the work.

The Contractor shall preserve all stakes and marks. Construction stakes or marks that
are carelessly or willfully destroyed or disturbed by the Contractor, will be replaced
and the costs charged against and deducted from payments due the Contractor.

The Department will be responsible for the accuracy of lines, slopes, grades, and other
engineering work performed by the Department under this Section.

Before commencing work, the Contractor shall determine the meaning of all stakes,
measurements, and marks.

The Department is not responsible for delays in setting stakes unless the Engineer is
provided 14 calendar days notice before beginning work on the Project; and thereafter,
48 hours notice, not including Saturday, Sunday, or Holidays, that stakes are needed.

105.11 DUTIES OF THE INSPECTOR.

Department Inspectors are authorized to inspect all work done and materials fur-
nished. This inspection may extend to all or any part of the work and to the preparation,
fabrication, or manufacture of the materials to be used. The Inspectors are not author-
ized to alter or waive Contract provisions, issue instructions contrary to the Contract,
or act as foreman for the Contractor.

105.12 INSPECTION OF WORK.

All material, the production of material, and each part or detail of the work is subject to
inspection. The Engineer shall be allowed access to all parts of the work and shall be
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furnished with such information and assistance by the Contractor as required to make a
complete and detailed inspection.

The Contractor shall remove or uncover portions of the work as requested by the Engi-
neer. After examination, the work shall be restored to the standard required by the Con-
tract. If the work is acceptable, the uncovering, removing and restoring will be paid for
under Section 104.03. If the work is unacceptable, the uncovering, removing, and re-
storing shall be by and at the Contractor’s expense.

Any work performed or materials used without inspection by an authorized Depart-
ment representative may be ordered removed or uncovered and replaced at the
Contractor’s expense unless the Department representative failed to inspect after hav-
ing been given notice that the work was to be performed.

‘When any unit of government, political subdivision, utility, or railroad corporation is
to pay a portion of the cost of the work covered by this Contract, its respective repre-
sentatives also have the right to inspect the work. This act of inspecting does not make
any unit of government, political subdivision, utility, or railroad corporation a party to
this Contract, and shall not interfere with the right of either party to the Contract.

105.13 ACCEPTANCE.

A. General. Until final written acceptance of the Project by the Engineer, the
Contractor shall be responsible and shall protect the work against damage from all
causes, whether arising from the execution or from the non-execution of the work.
The Contractor shall rebuild, repair, restore, or replace all work that is damaged
before final acceptance at no additional cost to the Department. Damage to the
work due to unforeseeable causes beyond the control of and without the fault or
negligence of the Contractor, including but not restricted to acts of God, or acts of
the public enemy or government authority shall be restored at the Department’s
expense.

The Contractor shall maintain the work site, and all work performed or completed
under the Contract, until the Project is accepted. This maintenance shall be as de-
fined in Section 107.05. If the Contract involves the placement of material or the
utilization of a previously constructed subgrade, base course, pavement, or struc-
ture, the Contractor shall maintain the previously constructed work during all con-
struction operations. Cost of maintenance work during construction and before
the project is accepted shall be incidental to other items of work.

The Contractor shall remedy any improperly performed maintenance within
24 hours after receipt of notice from the Department. If unsatisfactory mainte-
nance is not remedied within 24 hours after receipt of the notice, the Department
will proceed to maintain the Project. The entire cost of this maintenance will be
deducted from monies due or to become due the Contractor.

During periods that work is suspended for any cause, the Contractor shall be re-
sponsible for the Project and shall prevent damage to the Project; provide for
drainage; and erect any necessary temporary structures, signs, or other facilities at
the Contractor’s expense.

B. Opening to Traffic. If the traffic control plan allows sections of the road to be
closed to traffic, the Engineer may order certain sections of the road opened for
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traffic. Opening these sections does not constitute acceptance of the work or a
waiver of any Contract provisions. On those sections opened to traffic, the cost of
maintaining the roadway for traffic will be at the Department’s expense and the
Contractor will be compensated as provided for in Section 104.03. Any damage to
the highway not attributable to public traffic shall be at the Contractor’s expense
according to Section 105.13 A.

The Engineer may order all or a portion of the Project open to traffic even though
construction falls behind the progress schedule (submitted according to Section
103.02) in completing shoulders, drainage structures, or other features of the
work. The Contractor shall not be relieved of liability and responsibility for main-
taining the roadway during the period the work is opened before final acceptance.
The remaining construction operations shall be conducted with minimum inter-
ference to traffic.

Partial Acceptance. When a unit or portion of the Project, such as a structure, an
interchange, or a section of road or pavement (normally approximately five miles)
is substantially complete, the Contractor may request final inspection of that unit.
If the unit has been substantially completed according to the Contract, the Engi-
neer may relieve the Contractor of further responsibility for that unit. Partial ac-
ceptance shall not void or alter any Contract terms.

Final Acceptance. Upon receiving written notice from the Contractor of Project
completion, the Engineer will make an inspection. If the Contract is found to be
completed satisfactorily, that inspection will constitute the final inspection and
the Contractor will be notified in writing indicating the date on which the Project
was inspected and accepted.

If the inspection discloses any unsatisfactory work, the Contractor will be given
the necessary instructions for correcting the work. The Contractor shall immedi-
ately comply with those instructions. Upon correction of the work, another in-
spection will be made which will constitute the final inspection. If the inspection
discloses that the work has been satisfactorily completed, the Contractor will be
notified in writing indicating the date on which the Project was inspected and ac-
cepted.

Before final acceptance, the highway, borrow pits, and all areas occupied by the
Contractor in connection with the work shall be cleaned of all rubbish, excess ma-
terials, temporary structures, and equipment; and all parts of the work shall be left
in condition acceptable to the Engineer.

105.14 NO WAIVER OF LEGAL RIGHTS.

Final acceptance shall not prevent the Department from correcting any measurement,
estimate, or certificate made before or after completion of the work. The Department
shall not be prevented from recovering from the Contractor or Surety, or both, any
overpayments made on the Contract. A waiver on the part of the Department of any
breach of any part of the Contract shall not be held to be a waiver of any other or subse-
quent breach.

The Contractor, without prejudice to the Contract terms, shall be liable for latent de-
fects, fraud, or such gross mistakes as may amount to fraud, or as regards the Depart-
ment’s right under any warranty or guaranty.
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105.15 FURNISHING RIGHT OF WAY.

The Department is responsible for securing Rights of Way in advance of construction.
Exceptions will be indicated in the Contract.

SECTION 106
CONTROL OF MATERIAL

106.01 GENERAL METHODS OF MATERIALS ACCEPTANCE.

Materials shall meet the quality requirements of the Contract. Materials furnished and
used in a completed item of work shall be new and unused.

Materials such as mineral aggregates, bituminous mixtures, and Portland Cement
Concrete will be tested and approved as provided in the section of work under which
the item is performed. For other materials a “Certificate of Compliance™ shall be sub-
mitted stating that such materials or assemblies fully comply with the Contract re-
quirements. Each lot or shipment of materials delivered to the work must be accompa-
nied by a “Certificate of Compliance” in which the material is clearly identified. The
original signed “Certificate of Compliance” shall be submitted to the Project Engineer
and shall provide the following information:

Project number to which the material is consigned.
Name of Contractor to which the material is supplied.
Kind of material supplied.

Quantity of material represented by the certificate.

m o 0w

Satisfactory means of identifying the consignment, such as Lot No., Bin No., Heat
No., Factory Identification, etc.

™

Statement that the material meets the pertinent specification required by the Con-
tract.

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

Progress estimates will not be issued until these requirements have been fulfilled.
Materials or assemblies used on the basis of Certificates of Compliance may be sam-
pled and tested at any time, and if found not to be in conformity with Contract require-
ments will be subject to rejection whether in place or not.

In the case of small quantities of material where the value is less than $5,000 and the

material is not directly involved with the safety of the structure or roadway, the Engineer
may waive the certificate requirement, and may accept the material without testing.
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106.02 LOCAL MINERAL AGGREGATE SOURCES.

A. General. Possible sources of local materials may be referenced and described in
the Proposal. The Contractor is under no obligation to use any of these sources.

Aggregate sources controlled by the Department may only be used if referenced in
the Contract. If the Contractor wishes to use a different State-controlled pit, the
Contractor shall request that the Department make the pit available prior to the bid
opening. These requests will be considered by the Materials and Research Engi-
neer; if approved, all prospective bidders will be notified.

The Proposal generally shows the percentage of material passing each of several
sieves, percent shale, and other items. Each of these values is derived from an
analysis of the boring logs using accepted standard practices. The values are based
on the samples tested from the exact locations shown. No interpretation is made or
intended by the Department. Any interpretation must be based on the judgment of
the person examining the information.

The water tables shown on the boring logs change with the seasons and the quantity
of recoverable material may change.

It is understood that it is not feasible to determine from samples the quantity or
quality of an entire deposit, and that variations shall be considered as usual and are
to be expected.

The Contractor shall determine the amount of equipment, processing, blending,
and all other operations required to produce specification material.

In the use of Department-owned or optioned pits, the Contractor shall fulfill all
obligations imposed on the Department under the Department’s options or agree-
ments.

The pit shall be worked to conserve the available aggregate. Every effort shall be
made to exhaust the portion of the pit being worked to eliminate the need to cover
any unused material. All topsoil, up to a maximum depth of one foot, or as speci-
fied in the pit plat, shall be removed and stockpiled separately from the remaining
stripping. After the aggregate material has been removed, the stockpiled exca-
vated overburden and topsoil material shall be replaced within the open pit area.
The topsoil shall then be uniformly distributed and smoothly graded over the en-
tire disturbed area leaving the pit sides as flat as possible.

When the pit operation is completed and the area is restored, the pit shall be in-
spected by the Owner, Contractor, and the Engineer. If the pit is found acceptable,
a signed standard pit release form shall be obtained from the owner.

Local governing bodies having jurisdiction may have zoning ordinances affecting
removal of sand and gravel. The Contractor shall check with local authorities to
obtain information on these ordinances prior to bidding a Project.

B. State-Optioned Deposits. The Department may acquire an option and may as-

sign the right to take materials from the sources described in the Proposal. The
Contractor shall notify the landowner in writing that the Contractor is exercising
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the Department’s option to purchase materials under the terms and conditions pro-
vided in the option and any other terms and conditions which might be negotiated
and agreed to between the Contractor and the landowner. The Contractor shall en-
sure that the agreement to acquire materials from the landowner complies with the
requirements of Chapter 38-16 of the North Dakota Century Code. A copy of the
written notification to exercise the Department’s option, and any other agreement
negotiated between the Contractor and the landowner regarding use of Depart-
ment optioned pits, must be provided to the Engineer before the Contractor moves
into the pit. Material (other than reject material owned by the Contractor) from
Department optioned pits will only be used on Projects where the pit is referenced
for use in the Proposal, unless otherwise approved by the Materials and Research
Engineer in writing.

Before moving into an optioned pit, the Contractor shall contact the Engineer and
the property owner or the owner’s agent and inform them of the intended removal
process and the proposed cartway location. An approximate date of payment for
the material used shall be agreed upon by the Contractor, pit owner, and Engineer.

All material processed in the crushing or screening operation (accepted or re-
jected) that remains at the pit site after completion of the pit operation shall be paid
for by the Contractor, to the pit owner, at the applicable royalty. The Contractor
shall have 180 days, or as shown on the pit list, after completion of the pit opera-
tion to remove the processed material from the pit site. If the material is not re-
moved within this time, ownership shall revert back to the pit owner, unless a stor-
age fee is paid as outlined in the Department’s material option agreement. If the
Contractor does not wish to keep the material, the Contractor shall make arrange-
ments with the owner to satisfactorily dispose of the material.

The royalty payment shown in the pit list for the material includes consideration
for the use of a reasonable area adjacent to the pit, for stockpiling of stripping,
wasting material, plant site (not to exceed eight acres), and for the use of a cartway
50 feet wide for ingress and egress to the pit.

The Engineer will determine the total amount of all processed or rejected material
and the payment due the pit owner. The Contractor and the pit owner will be noti-
fied of this information in writing. Upon receipt of this information, the
Contractor shall make payment to the pit owner according to the terms of the
agreement.

C. State-Owned Deposits. Department-owned aggregate sources will be referenced
in the Proposal. Material from the Department-owned deposits will only be used
on Projects where the pit is referenced for use in the Proposal, unless otherwise
approved by the Materials and Research Engineer. If the Department allows the
Contractor to use this material for work on other than Department Projects, a fair
market royalty will be charged to the Contractor. This royalty will be determined
by the Department and may be different than the royalty charged for the Project.

Aroyalty will be charged for all aggregate taken from the pit and incorporated into
the project. The royalty will be listed in the proposal for each class of aggregate
used on the project. If a class of aggregate is needed that is not listed in the proposal,
the Department will determine a fair market royalty and add it to the Contract Unit
Price by Change Order. All material remaining at the completion of the Project,
including reject material, will be the property of the Department and shall be bu-

50



E.

106.02 E

ried, as directed by the Engineer, at the Contractor’s expense, before reclaiming
the pit site.

The Contractor shall be liable for any crop damage which occurs in a Department-
owned pit. Before moving into a Department-owned pit, the Contractor shall con-
sult with the District Engineer. Department-owned pits shall be operated in a man-
ner and left in a condition satisfactory to the District Engineer.

Privately- Owned Deposits. Any information issued by the Department for
privately-owned pits is for use by all Bidders on an equal competitive basis. Bid-
ders shall not acquire such private pits for their exclusive use.

If material is obtained from other than Department-owned or optioned sources,
the Contractor shall acquire the necessary rights to these materials and pay all re-
lated costs. All costs of exploring and developing other sources shall be at the
Contractor’s expense.

Aggregate Source Limitations. Any aggregate sources within a 7-mile radius
from the center of Section 16-146-96 in Dunn County, 6-mile radius from the
center of Section 28-138-97 in Stark County, and 4-mile radius from the center of
Section 26-134-101 in Slope County will not be used.

Any aggregate sources outside the 7-mile and within a 30-mile radius of the center
of Section 16-146-96 in Dunn County, outside the 6-mile and within the 10-mile
radius from the center of Section 28-138-97 in Stark County, and outside the
4-mile and within the 8-mile radius from the center of Section 26-134-101 in
Slope County, and locations identified below may be used if samples are taken and
tested for eronite fibers, and written approval has been received from the North
Dakota Department of Health (NDDOH).

The locations are identified by the center of the section and are as follows:

Section 29-135-98, Slope County - Radius 6 miles

Section 19-137-94, Stark County - Radius 3 miles

Section 9-136-94, Stark and Hettinger Counties - Radius 3 miles
Section 17-136-93, Hettinger County - Radius 3 miles
Section 30-137-92, Hettinger County - Radius 2 miles
Section 31-131-103, Bowman County - Radius 4 miles
Section 20-139-91, Stark County - Radius 4 miles

Section 28-135-91, Stark County - Radius 1 miles

Section 12-135-95 Hettinger County - Radius 2 miles
Section 8-139-103, Golden Valley County - Radius 2 miles
Section 8-139-104, Golden Valley County - Radius 2 miles
Section 18-137-102, Billings County - Radius 2 miles
Section 29-132-98, Adams County - Radius 2 miles
Section 23-131-97, Adams County - Radius 1 miles
Section 2-131-90, Grant County - Radius 3 miles

Testing must be conducted according to the NDDOH guidance, which includes
prior approval of a sampling plan and concurrence with the laboratory results. The
guidance will be available at http://www.ndhealth.gov/EHS/Eronite. If all
submitted documentation appears satisfactory after review, the NDDOH will pro-
vide written approval for the location. All laboratory tests must be negative for the
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presence of eronite for the NDDOH to provide written approval. The NDDOH
will provide written approval or denial for the location within 10 to 14 days of the
submitted documentation postmarked date.

Two weeks prior to the start of any mining or processing of material in any of the
previously identified locations that require NDDOH approval, the Contractor
shall provide to the District Engineer and the Materials and Research Engineer a
copy of the written approval obtained from the NDDOH. In addition, the
Contractor will be required to clearly mark in the field, to the satisfaction of the
Engineer, the area(s) that have been approved for mining and these markings will
be maintained during the entire project. If at any time it is determined by the
NDDOT or the NDDOH that the Contractor is outside of the approved area the
Contractors operation will be shut down and approval will need to be obtained
from the NDDOH before any material can be used.

All cost for labor, material, equipment to test drill, obtain samples, and laboratory
testing are the responsibility of the Contractor.

106.03 SAMPLES, TESTS, CITED SPECIFICATIONS.

All materials will be approved by the Engineer before incorporation in the work. Ma-
terials found to be unacceptable will not be paid for and shall be removed at the
Contractor’s expense. Tests according to cited Specifications will be made by and at
the expense of the Department. All materials being used are subject to inspection, test,
or rejection at any time before or during incorporation into the work. Copies of all tests
will be furnished to the Contractor’s representative on request.

106.04 STORAGE OF MATERIALS.

Materials shall be stored to preserve their quality and fitness for the work. Stored mate-
rials will be subject to inspection and retesting before use in the work. Stored materials
shall be located to allow their prompt inspection. Approved portions of Right of Way
may be used for storage purposes and for placing the Contractor’s plant and equip-
ment. Any additional space required must be provided by the Contractor. Private prop-
erty shall not be used for material storage without written permission of the owner or
lessee; and if requested, copies of written permission shall be furnished to the Engineer.
Storage sites shall be restored to their original condition by and at the Contractor’s ex-
pense, unless exceptions are specifically outlined in the written permission document.

106.05 HANDLING MATERIALS.

Materials shall be handled to preserve their quality and fitness for the work. Aggre-
gates shall be transported in vehicles constructed to prevent loss or segregation of ma-
terials after loading and measuring.

106.06 STOCKPILING AGGREGATE AND SALVAGED MATERIALS.

Stockpile sites shall be cleared and grubbed before stockpiling material. Sites shall be
firm, smooth, and well drained. A bed of aggregate shall be maintained under the
stockpile to prevent contaminating of stockpiled material with soil or foreign matter.

The material shall be stockpiled to prevent segregation. Equipment or methods that
cause segregation, degradation, or contamination of the aggregate shall not be used in

52



106.09

constructing stockpiles or delivering materials. Material with segregation or contami-
nation shall not be incorporated into the Project.

The intermingling of aggregate from adjacent stockpiles of different types or sizes
shall be prevented.

Equipment will not be permitted on salvaged bituminous material that will remain the
property of the Department or that will be used for hot recycled bituminous pavement.
When the Plans specify the material to be salvaged for these purposes, the material
shall not be stockpiled higher than 15 feet.

106.07 RIGHTS IN AND USE OF MATERIAL FOUND IN THE WORK.

The Engineer may authorize the use of materials found in the excavation that are suit-
able for bid items other than excavation. The Contractor will be paid for both the exca-
vation of the material at the corresponding Contract Unit Price and for the pay item for
which the excavated material is used. The removed material shall be replaced with ac-
ceptable material at the Contractor’s expense. No charge for the materials used will be
made against the Contractor.

Material from within the highway Right of Way which is not within the construction
limits shall not be removed without written authorization from the Engineer. If pay-
ment by the Contractor is required for material deposits found outside the construction
limits on the Right of Way and used in the work, it shall be at a price agreed upon by
both parties before removal commences. The Contractor shall restore the area from
which the material was removed to a condition satisfactory to the Engineer.

Material from any existing structure designated for removal may be used temporarily
in the erection of the new structure. Such material shall not be cut or damaged without
the approval of the Engineer.

106.08 DEPARTMENT-FURNISHED MATERIAL.

Material designated to be furnished by the Department will be delivered or made avail-
able at locations specified in the Contract. The cost of handling and placing Department-
furnished materials shall be included in the Contract Bid Price for the item which they
are used.

The Contractor shall be responsible for materials delivered. Deductions will be made
from any monies due for any shortages, deficiencies, and damage that may occur to the
material after delivery. Demurrage charges, resulting from the failure to accept the ma-
terial at the designated time and point of delivery will be deducted from monies due the
Contractor.

106.09 BUY AMERICA PRODUCTS.

All steel or iron materials permanently incorporated into the work shall be of Domestic
Origin and all manufacturing processes, including applications of coatings, must oc-
cur in the United States. For this purpose the United States is defined as any of the 50
states, the District of Columbia, Puerto Rico, and other territories and possessions of
the United States of America. A coating includes all processes which protect or en-
hance the value of the material to which the coating is applied. The manufacturer shall
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include a statement on a certification that the steel and iron products are of domestic
origin.

Steel and iron products produced and manufactured outside the United States, as de-
fined above, may be incorporated into the work if the total of these items constitute less
than 0.1 percent of the total Contract cost, or $2,500, whichever is greater.

Pig iron and processed, pelletized, and reduced iron ore produced outside the United
States may be used in the domestic manufacturing process for iron and steel materials
as long as all manufacturing processes for these materials, including the application of
coatings, occur in the United States.

106.10 CONVICT LABOR.

Materials produced after July 1, 1991, by convict labor may only be incorporated in a
federal aid highway construction project if such materials have been:

A. Produced by convicts who are on parole, supervised release, or probation from a
prison or,

B. Produced in a qualified prison facility and the cumulative annual production
amount of such materials for use in federal aid highway construction does not ex-
ceed the amount of such materials produced in such facilities for use in federal aid
highway construction during the 12-month period ending July 1, 1987.

A qualified prison facility is any prison facility in which convicts, during the 12-month
period ending July 1, 1987, produced materials for use in federal aid highway
construction projects.

106.11 QUALIFIED LABORATORIES AND TESTING PERSONNEL.

For all projects on the National Highway System or the Interstate System, testing
equipment shall meet the requirements listed in the NDDOT Qualified Laboratory
Program. The testing personnel shall meet the requirements of the NDDOT Techni-
cian Certification Program (TCP). This program is administered by the Materials and
Research Division and the District Materials Coordinators. All testing performed by
Contractor, private testing laboratories, or consultant technicians for acceptance pur-
poses must meet these requirements.

SECTION 107
LEGAL RELATIONS AND RESPONSIBILITIES

107.01 LAWS TO BE OBSERVED.
It is the Contractor’s responsibility to keep fully informed with, and observe and com-

ply with all of the following that, (1) affects in any manner those engaged or employed
on the Project, or (2) affects the conduct of the work on the Project:
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Federal and State laws; local laws and ordinances; and regulations,
orders and decrees of bodies or tribunals having any jurisdiction or
authority, including legal requirements governing the safety, health,
sanitation, and performance of the Contract in general.

The Contractor shall protect and indemnify the Department and its representatives
against any claim or liability arising from the violation of any of the above listed items,
whether violated by the following companies or any employees of the following com-
panies:

The Contractor; Subcontractor(s) at any tier; suppliers of materials or
services; and any others engaged by the Contractor.

The Contractor, without cost to the Department, has the sole responsibility to provide,
inspect and maintain all safeguards, safety devices, protective equipment, safety
programs, and provide actions necessary to reasonably protect the life, health, and prop-
erty of the Contractor, Subcontractors, the state, the public and each of the employees,
officers, assigns, and agents of the Contractor, Subcontractors and the state, engaged
or employed on the Project.

Any inspector of the Occupational Safety and Health Administration or other legally
responsible agency involved in safety and health administration shall be provided un-
restricted access to the work site.

107.02 PERMITS, LICENSES, AND TAXES.

A. General. The Contractor shall obtain and submit to the Engineer all permits and
licenses; pay all charges, fees, and taxes; and give all notices necessary and inci-
dental to the due and lawful prosecution of the work.

These charges, fees, or taxes may include, but are not limited to, State sales taxes,
City sales taxes, and TERO or Indian Reservation taxes or requirements.

No claim shall be made to the Department for reimbursement of these taxes,
charges, fees, or for any costs related in meeting TERO or Indian Reservation re-
quirements. All these costs shall be included in the bid prices for the Contract
items.

B. United States Army Corps of Engineers Water Permit. All waterways listed
below will require a United States Army Corps of Engineers Water permit in addi-
tion to the North Dakota State Water Commission permit. It is the Contractor’s
responsibility to obtain the necessary permit from the Corps of Engineers after the
Contract has been awarded. Corps of Engineers Form 4345 must be completed
and submitted to the Corps by the Contractor to obtain the permit prior to obtain-
ing water from the waterways listed:

MISSOURI RIVER - from the Montana-North Dakota state line to the North
Dakota-South Dakota state line

YELLOWSTONE RIVER - from the Montana-North Dakota state line to its
mouth

UPPER DES LACS LAKE
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RED RIVER OF THE NORTH - from Wahpeton, ND, to the Canadian border

BOIS DE SIOUX RIVER - from the South Dakota-North Dakota state line to
Wahpeton, ND

JAMES RIVER - from Jamestown, ND, to the North Dakota-South Dakota state

line

For additional information from the Corps of Engineers, contact:

Bismarck Regulatory Office
1513 S. 12th St.

Bismarck, ND 58504
Telephone 701-255-0015

107.03 PATENTED DEVICES, MATERIALS, AND PROCESSES.

If any design, device, material, or process covered by letters of patent or copyright is
used, their use shall be by legal agreement with the patentee or owner. The Contractor
and the Surety shall indemnify and save harmless the State, any affected third party, or
political subdivision from all claims for infringement resulting from use of any pat-
ented design, device, material or process, or any trademark or copyright; and shall in-
demnify the State for any costs, expenses, and damages which it may be obliged to pay
by reason of infringement during prosecution or after completion of the work.

107.04 ENVIRONMENTAL PROTECTION AND CULTURAL RESOURCE
PRESERVATION RESPONSIBILITIES.

A. Contractor-Optioned Areas.

1.

General. At least 30 calendar days prior to using Contractor optioned
material sources any ground disturbance, the Contractor shall provide the
Project Engineer with a legal description completed SFN 58466 and map.
The map shall include any Contractor optioned material sources (including
rip-rap and material from commercial sources), and any other area of planned
ground disturbing activities, such as staging area(s), plant site, stockpile
area(s), and haul access road(s).

The completion of this process (Section 107.04 review process) is weather
dependent and may take longer than 30 days; surveys cannot be completed
during adverse weather conditions or poor ground visibility.

Environmental Review Process. The Department’s Environmental Sec-
tion, in cooperation with the US Fish and Wildlife Service (USFWS), will
investigate the proposed material source area(s) to determine if there is a
potential for threatened or endangered species, wetlands, or Department of
Transportation Act Section 4(f) properties (easement wetlands, grassland
easements, waterfowl production areas, wildlife management areas, or Na-
tional Wildlife Refuge properties).

If environmental resources are notidentified, environmental approval will be
granted at that time. The Department’s Cultural Resource Section will be
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notified of the findings by the Environmental Section and will begin the
Cultural Review Process, as identified in Section 107.04 A.3.

If the potential for environmental resources exists, the Environmental Sec-
tion will coordinate with the USFWS to conduct an on-site review of the
proposed material source area(s) to ensure avoidance of environmental
resources. If approved, the Cultural Resource Section will be notified of the
findings by the Environmental Section and will begin the Cultural Review
Process, as identified in Section 107.04 A.3. If not approved, the Contractor
will be notified by the Engineer.

The Department’s review and subsequent approval does not relieve the
Contractor of the responsibility of complying with all Federal and State laws
and regulations which govern the protection of wetlands protected under the
Clean Water Act and Executive Order 11990, threatened and endangered
species protected under the Endangered Species Act, and Section 4(f)
properties protected under Section 4(f) of the Department of Transportation
Act.

Cultural Review Process. The Cultural Resource Section will investigate
the proposed material source area(s) to determine what may be necessary to
ensure compliance with Section 106 of the National Historic Preservation
Act(NHPA). There may be a need for cultural resource investigations. These
investigations typically would include a Class I1I cultural resource inventory
of the proposed material source area(s). The Engineer will notify the
Contractor if additional cultural resource work is required. After completion
of all required cultural resource work, the Engineer will provide the
Contractor written approval to proceed.

The Contractor is responsible for all costs associated with Section 106
(NHPA) compliance, including Class III cultural resource inventory, testing,
and data recovery. The Contractor will not receive payments or compensa-
tion for delays resulting from the Department’s review. Discoveries will be
handled pursuant to Section 107.04.C.

If cultural resource work is recommended for a proposed material source
area(s) that is located on Indian Trust (allotted) lands, an Archaeological
Resources Protection Act (ARPA) permit must be obtained from the Bureau
of Indian Affairs (BIA) prior to this work beginning. The Contractor must ob-
tain written permission from the property owners and the tribe before the BIA
will issue the ARPA permit. The Department will not be responsible for, nor
participate in, costs that are incurred or claimed by the Contractor resulting
from delays or other inconvenience encountered in obtaining the permit.

The Department’s review and subsequent independent completion of the
Section 106 (NHPA) process will not relieve the Contractor of the
responsibility of complying with all Federal and State laws and regulations
which govern the discovery of human remains and the salvage and
preservation of cultural resources that are discovered during material source
operations.

Out-of-State Sources. If the Contractor optioned material source is located
out of state, the Contractor must provide the Engineer documentation from
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the out-of-state agency showing the material source is available for use ac-
cording to each state’s review process. The Contractor will be notified by the
Engineer of the need for any additional review prior to using the proposed
material source(s) in the State of North Dakota.

B. Department-Owned or Optioned Areas.
1. General. All necessary clearances will be obtained prior to bidding.
C. Discoveries.

1. Environmental Process. When the Contractor is operating within the Right
of Way, easement areas, or within Contractor optioned, or Department owned
or optioned material source area(s) and encounters a threatened or
endangered species at the project site, work at that location shall be
temporarily discontinued. The Contractor shall report the sighting imme-
diately to the Project Engineer and shall not resume work until the Depart-
ment obtains clearance from the US Fish and Wildlife Service and approval
to proceed is provided in writing from the Department.

If the Contractor fails to notify the Engineer within 24 hours of the sighting,
the Contractor shall be liable for all standby costs, all damage incurred, and
all costs associated with the preservation and protection of the species
pursuant to the resource and regulatory agencies guidance. In addition, the
Contractor is liable to the Department for any violation penalties because of
the failure to comply with Federal and State laws.

2. Cultural Process. When the Contractor is operating within the Right of Way,
easement areas, or within Contractor optioned, or Department-owned or
optioned area(s) and encounters prehistoric dwelling sites, human remains,
or concentrated historic or prehistoric artifacts, work at that location shall be
temporarily discontinued. The Contractor shall inform the Engineer
immediately of the discovery and shall protect the discovery area from
further disturbance until directed otherwise by the Engineer. The Contractor
shall not resume work in the vicinity of the discovery until approval to pro-
ceed is provided in writing from the Department.

If cultural resources are discovered, procedures identified in 36 CFR 800.13
will be followed. If the discovery includes human remains, the procedures in
North Dakota Administrative Rule 40-02 in accordance with State Law
23-06-27, or 43 CFR Part 10 in accordance with Public Law 101601 will be
followed, as applicable and defined in each.

If the Contractor fails to notify the Engineer within 24 hours of the discovery,
the Contractor shall be liable for all standby costs, all damage incurred, and
all costs associated with salvage and preservation activities that may result
from the discovery. In addition, the Contractor is liable to the Department for
any violation penalties because of the failure to comply with_Federal and
State laws.

D. Reporting.

1. General. The permittee is responsible for complying with all reporting
requirements contained in the regulatory permit(s). Documentation of all
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reporting pursuant to the conditions of the permit(s) shall be copied to the
Engineer and Environmental Section for inclusion in the project record.

107.05 RESPONSIBILITY TO THE PUBLIC.

A. Maintaining Traffic.

1.

General. Construction work shall be conducted to minimize obstructions to
traffic. The safety and convenience of the general public and residents along
the highway and the protection of persons and property shall be provided for
by the Contractor.

The roadway shall be kept open to all traffic during progress of the work.
Where provided in Contract, traffic may be bypassed over an approved de-
tour route. The portion of the roadway being used by public traffic shall be
kept in a condition that safely and adequately accommodates traffic. The
Contractor shall also provide and maintain in a safe condition temporary ap-
proaches or crossings and intersections with trails, roads, streets, businesses,
parking lots, residences, garages, and farms. Details on location of access
points and construction procedures shall be worked out with the Engineer in
the field prior to the start of the project. The cost of maintaining traffic over
the section of road undergoing improvement shall be at the Contractor’s ex-
pense. Snow removal will not be required of the Contractor to maintain pub-
lic traffic.

The Contractor shall furnish, erect, and maintain all necessary barricades,
warning signs, lights, and traffic control devices to protect the work and
safety of the public and the workers.

Alltraffic control, pilot cars, and flagging shall meet Section 704 and the traf-
fic control plans. The cost of maintaining and protecting traffic will be con-
sidered incidental to the price bid for other Contract items when no separate
pay item for “Traffic Control” is provided.

The cost of flagging will be paid for as provided in Price Schedule PS-1 if
there is no separate bid item for flagging.

Maintenance work required shall be provided until the Department accepts
the Project under Section 105.13.

Special Bypasses. When the Proposal Form contains an item for “Mainte-
nance of Temporary Bypasses” or “Temporary Bypasses”, payment shall
cover all costs associated with constructing, maintaining, and obliterating
bypasses, including construction and removal of temporary bridges and ac-
cessory features. Right of Way for temporary bypasses or bridges designated
in the Contract will be furnished by the Department.

Maintenance of Traffic During Suspension of Work. The Contractor
shall make passable and shall open to traffic the portions of the Project and
temporary roadways as agreed upon during anticipated periods of suspen-
sion. During this suspension period, the maintenance of the temporary route
or line of travel agreed on will be the Department’s obligation. When work is
resumed the Contractor shall replace or restore any work or materials lost or
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damaged because of temporary use of the Project, shall remove any work or
materials used for temporary maintenance, and shall complete the Project as
though its prosecution had been continuous and without interference. The
Engineer will determine to what extent the Contractor is obligated to restore
the work after a period of suspension.

If construction operations are not resumed on or before the effective date of
the Engineer’s order to resume work, any costs incurred by the Department
for traffic control after the effective date of the order will be deducted from
future payments due the Contractor.

Maintenance Directed by the Engineer. If the Engineer directs special
maintenance for the benefit of the traveling public, payment will be as pro-
vided in Section 104.03. The Engineer will determine the work to be classed
as special maintenance.

Parking of Equipment, Vehicles, and Stored Materials. The parking of
equipment, vehicles, and storing of materials in the median on divided road-
ways is not permitted. On all roadways, parking and storing of materials may
be permitted only if equipment, vehicles, and material are located a minimum
of 60 feet from the outside edge of the driving lane.

The Contractor shall not use private property to park vehicles or equipment,
to store materials, or as a work area without written permission from the prop-
erty owner. The Contractor, at his sole expense, shall repair, to the property
owner’s satisfaction, any private-property damages resulting from the
Contractor’s activities.

Urban Work. Where work is performed in a city, the Contractor shall give
the Chief of the Fire Department and Chief of Police at least 24 hours written
notice before blocking any street. Fire hydrants shall be accessible to the Fire
Department at all times. No material or other obstruction shall be placed
closer to a fire hydrant than permitted by ordinances, rules or regulations, or
within 5 feet of a fire hydrant in the absence of any ordinances, rules, or regu-
lations.

If dust from construction operations becomes a hazard to traffic or a nuisance
to the public, a vacuum or pickup sweeper shall be available for controlling
dust. If, in the opinion of the Engineer, the dust control provided by the vacu-
um or pickup sweeper is not adequate, water shall be used in conjunction with
the sweeper to control fugitive dust. Washing material into storm or sanitary
drainage systems shall not be permitted. Any roadway open to traffic shall be
maintained to provide a safe, clean driving surface. All costs for dust control
and cleaning (including, but not limited to labor, vacuum, pickup sweepers,
water, etc.) shall be incidental to other items bid.

B. Haul Roads.

1.

General. The requirements for the use, maintenance, and restoration of roads
and streets designated as haul roads to haul material to or from the Project
shall be as specified in this Section.

All costs, excluding water for dust control, for the maintenance, repair, and
restoration of roads and streets not designated as Haul Roads shall be the
Contractor’s responsibility.
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Dust caused by construction or hauling operations on the highway or on des-
ignated or undesignated haul roads that creates a hazard to traffic or a nui-
sance to the public shall be sprinkled with water as necessary to control the
dust. This water shall be considered part of the water provided in the Contract
for mixing or compaction, and will be paid for as specified in the Contract
covering the item of work. When a pay item is not provided in the the Con-
tract, water will be paid for as specified in the Price Schedule PS-1 included
in the Proposal Form.

Designation of Haul Roads. The Engineer shall be notified of each public
road or street which is proposed for use as a haul road, before hauling over
that route. If the Engineer determines that the road or street is the most practi-
cal route for transporting materials, the route will be designated as a “Haul
Road” unless deemed unacceptable due to a local jurisdiction request.

Aroad or street which may be severely damaged by concentrated heavy haul-
ing will not be designated as a Haul Road unless no alternate route is avail-
able. The Contractor shall investigate alternate routes before submitting a
bid.

If the condition of a road or street is determined unsuitable for hauling, it will
not be designated as a Haul Road unless improvements are made before haul-
ing. If the Engineer determines that the pre-haul improvements will reduce
haul road restoration costs, the material required to make these improve-
ments will be measured and paid for by the Department.

A designated Haul Road route shall not be changed except by written permis-
sion from the Engineer. If the change is requested for the Contractor’s con-
venience, the Engineer may require an agreement limiting the Department’s
cost liability for maintenance and restoration of the Haul Road.

Pre-Haul Inspection. Before hauling over a designated route, a joint inspec-
tion of the Haul Road will be made by the Engineer, the Contractor, and the
Governmental Agency or Political Subdivision charged with control and
maintenance of the route. The existing condition of the Haul Road, including
the type, thickness, and width of surfacing material in place will be deter-
mined and recorded. The inspection report will set forth any special condi-
tions for use, maintenance, and restoration of the route. The report shall be
approved and signed by the Contractor, Governmental Agency or Political
Subdivision, and Engineer.

Materials. Materials used for maintenance and restoration of Haul Roads
shall meet the following requirements:

Granular material for Aggregate Base or Bituminous Mix shall be an ap-
proved aggregate being used on the Project, or may be any one of the follow-
ing: Classes 4, 5, 8, 13, 27, 29, 31, or 33 as set forth in Section 816.

The type and amount of bitumen used in Bituminous Mix shall be determined
by the Engineer, and the method of mixing shall be subject to approval by the
Engineer. Bitumen shall meet Section 818 of the Standard Specifications.

Bitumen for Seal (or Prime) shall meet Section 818 of the Standard Specifica-
tions. The type of bitumen used and the rate of application shall be deter-
mined by the Engineer.
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Seal aggregate shall be either Class 41, 43, or 45, as determined by the Engi-
neer to fit the needs of the specific haul road. The seal aggregate used shall
meet Section 816 of the Standard Specifications for the specific Class.

Blotter Sand shall meet Class 44 of Section 816 of the Standard Specifica-
tions. The rate of application shall be determined by the Engineer.

5. Use, Maintenance, and Restoration. While hauling operations are in pro-
gress, the haul roads shall be maintained in a condition satisfactory to the En-
gineer. The Contractor shall comply with all legal load restrictions in hauling
materials on public roads.

If the Contractor damages the road through negligence, hauls loads in excess
of legal limits, or fails to perform maintenance, the road shall be repaired and
restored by and at the Contractor’s expense.

When hauling operations over a designated Haul Road are completed, the
road shall be restored to a condition at least equal to that existing at the time
hauling operations began. The kind and amount of restoration work required
and procedures for performing this work will be determined by the Engineer.

The fact that other traffic has used the Haul Road concurrently does not re-
lieve the Contractor’s obligation to maintain and restore the road as provided.
If any other Contractor used the same route concurrently to haul materials for
use on a Department Contract, the Engineer will determine the amount of
maintenance and restoration obligation to be shared by each.

Satisfactory restoration of Haul Roads under Department jurisdiction will be
accepted by the Engineer in writing, relieving the Contractor of any further
obligation in connection with restoration of the road. When restoration work
on a Haul Road under other jurisdiction has been completed, the Contractor
shall obtain a Haul Road release from the Governmental Agency or Political
Subdivision charged with control and maintenance of the route, and a copy of
the executed release shall be submitted to the Engineer.

6. Method of Measurement. All materials ordered by the Engineer for pre-
haul improvements, maintenance, and restoration of Haul Roads will be
measured as set forth in the applicable section of the Standard Specifications.

7. Basis of Payment. Payment for materials measured as specified will be paid
for at the Contract Unit Price whenever the Contract provides a separate pay
item for that material. If the Contract does not provide a separate pay item for
a specific material, payment will be made according to the unit price listed in
the “Price Schedule: PS-1” included in the Proposal Form.

Payment for items ordered by the Engineer that do not have a Contract Unit
Price and are not listed in the Proposal Form as noted, will be paid for under
Section 104.03.

Separate payment will not be made for costs of blading and reshaping neces-

sary for maintenance and restoration of Haul Roads. This cost shall be in-
cluded in the price bid for other Contract items.
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Use of Explosives. Explosives used in the prosecution of the work shall not en-
danger life or property, including new work. The Contractor shall be responsible
for any and all damages resulting from use of explosives.

The Contractor shall comply with all local and state laws and ordinances, as well
as with 27 CFR Part 55, and 29 CFR Part 1926, whichever is most restrictive, in
the use, handling, loading, transportation, and storage of explosives and blasting
agents.

Each public utility company having structures near the work site shall be notified
of the intention to use explosives. Notice shall be given 72 hours in advance to
enable the companies to protect their property from damage.

Protection and Restoration of the Property. The Contractor shall preserve all
public and private property and shall not move, disturb, or damage land monu-
ments and property markers until the Engineer has witnessed or otherwise refer-
enced their location.

The Contractor is responsible for damages or injury resulting from any act, omis-
sion, neglect, or misconduct in the manner of executing the work, or due to defec-
tive work or materials. This responsibility will not be released until the Project has
been completed and accepted.

Any direct damage or injury that is done to public or private property by or on ac-
count of any act, omission, neglect, or misconduct in the execution of the work, or
in consequence of the non-execution of the work shall be restored, by and at the
Contractor’s expense. The property shall be restored to a condition equal to that
existing before such damage or injury occurred by repairing, rebuilding, or other-
wise restoring, or making good the damage or injury in a manner acceptable to the
Engineer, the controlling public agency, or private property owners.

The Contractor shall protect the existing pavement outside of the construction
limits during the course of construction. Surface repair which is required because
of the Contractor’s operations, other than designated haul roads, shall be repaired
by the Contractor at the Contractor’s expense.

Responsibility for Damage Claims. The Contractor shall indemnify and hold
harmless the Department, its officers and employees, counties, cities, or other en-
tities or agencies responsible for project supervision, or having jurisdiction over
the completed project, and their officers and employees, from suits, actions, or
claims brought because of any injuries or damage received or sustained by any
person, persons, or property on account of the operations of said Contractor; or on
account of or in consequence of neglect in safeguarding the work, or through use
of unacceptable materials in constructing the work; or because of any act of omis-
sion, neglect or misconduct of the Contractor; or because of any claims or
amounts recovered from any infringements of patent, trademark, or copyright; or
from any claims or amounts arising or recovered under the Workmen’s Compen-
sation Act, or any other law, ordinance, order, or decree. Money due the Contractor
under the Contract, may be retained for the use of the Department. In case no
money is due, the Surety may be held until such suits, actions, or claims for inju-
ries or damages are settled and evidence to that effect furnished to the Department.
Money due the Contractor will not be withheld when evidence shows that the
Contractor is adequately protected by public liability and property damage insur-
ance.
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It is specifically agreed between the parties executing the Contract that it is not
intended by any of the provisions of the Contract to create in the public or any
member thereof a third-party beneficiary, or to authorize anyone to maintain any
action for personal injuries, death, or property damage pursuant to or arising out of
the terms or provisions of the Contract.

F. Personal Liability of Public Officials.

There shall be no liability upon the Director, Engineer, or their authorized repre-
sentatives, either personally or as officials of the State in carrying out any Contract
provisions, or in exercising any power or authority granted to them by or within
the Contract’s scope. It should be understood that in all such matters they act
solely as agents and representatives of the State.

107.06 RAILWAY HIGHWAY PROVISIONS.

A. Indemnification. The Contractor agrees to indemnify and save harmless the
Railway, from and against all lawful claims, demands, judgements, losses, costs
and expenses, for injury to or death of the person or loss or damage to the property
of any person or persons whomever, including the parties hereto, in any manner
arising from or growing out of the acts of omissions, negligence or otherwise of
the Contractor, its successors, assigns, licensees and invitees or agents, in connec-
tion with the entry upon, occupation or use of the said premises herein described,
including but not limited to that of the location, construction, operation, restora-
tion, repair, renewal, or maintenance of said roadway improvements.

B. Railway Protection. If the Contract requires that materials be hauled across rail-
road tracks, other than existing public crossings, the Department will make ar-
rangements with the railroad for the crossings required. If crossings other than
those specified are used, the Contractor shall make arrangements to use the cross-
ings.

Allwork involving occupation of any track or tracks, encroachment on train clear-
ance requirements, or any other interference with the safe use of tracks shall be
performed at such times and in such a manner as not to impede train or switching
movements, and shall be subject to time schedules set by the Railroad Company.
The Contractor shall notify the Department and Railroad Company at least 10
days before the date on which they propose to start work within the Railroad’s
Right of Way; and in addition shall notify the Department and Railroad Company
at least 24 hours in advance of the time they propose to do any work which may
interfere with operation of trains.

The Department and the Railroad Company shall be furnished detailed plans of all
false-work, excavation, and cofferdams to be constructed over, below, or adjacent
to the Railroad’s tracks. No work on these items shall be done until the detailed
plans have been approved by the Railroad Company.

The Contractor shall coordinate the need for railroad flagging with the affected
railroad, and provide the railroad 48 hours advance notice before flagging opera-
tions are needed. If flagging of railroad traffic is required, the Department will re-
imburse the Railroad Company for the costs incurred and the Contractor will re-
imburse the Department for these expenses. The costs for this flagging shall be
incidental to other items bid.
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C. Railway Protection Insurance.

1. General Liability. The Contractor shall assume all liability and provide pri-
mary limited coverage as follows:

a. Liability insurance coverage shall be limited to damage suffered by the
Railroad because of occurrences arising out of the Contractor’s work on
or about the Railroad Right of Way, independent of the Railroad’s gener-
al supervision or control, except as noted in Section (b) 4.

b. Coverage shall include:

(1) Death of or bodily injury to passengers of the Railway and em-
ployees of the Railroad not covered by the State Worker’s Com-
pensation laws;

(2) Personal property owned by, or in the custody or control of, the Rail-
roads;

(3) The Contractor or any of their agents or employees who suffer bodi-
ly injury or death as the result of acts of the Railroad or its agents,
regardless of the Railroad’s negligence;

(4) Negligence of only the following classes of Railroad employees:
(a) Any supervisory employee of the Railroad at the job site;

(b) Any employee of the Railroad while operating, attached to, or
engaged on work trains or other Railroad equipment at the job
site which are assigned exclusively to the Contractor; or

(c) Any employee of the Railroad not within (a) or (b) who is spe-
cifically loaned or assigned to the Contractor’s work for pre-
vention of accidents or protection of property, where the cost of
these services is paid by the Contractor or the Department.

2. Policy. The policy shall provide Railroad Protective Liability Insurance for a
combined single limit of not less than $2,000,000 for all damages arising out
of bodily injuries to, or death of, any person or persons, and for all damages
arising out of loss or destruction of, or injury or damage to, property in any
one occurrence during the policy period, and subject to that limitation a com-
bined total (or aggregate) limit of $6,000,000 for all damages arising out of
bodily injuries to, or death of any person or persons, and for all damages arising
out of loss or destruction of, or injury or damages to property during the policy
period.

D. Railway Public Liability Insurance.

The Contractor, for work on the Railway right-of-way, will protect and hold harm-
less the Railway and any other railroad company occupying or using the Rail-
way’s right-of-way or line of railroad against all loss, liability, and damage arising
from activities of the Contractor, its forces or any of its Subcontractors or agents,
and will further provide the following insurance coverages:

65



107.06 D.1

Commercial General Liability Insurance to include Contractual liability and
products completed operations, against claims arising out of bodily injury,
illness and death and from damage to or destruction of property of others, in-
cluding loss of use thereof, and including liability of the Railway, with mini-
mum limits for bodily injury and property damage of $2,000,000 for each oc-
currence with an aggregate of $4,000,000. This policy shall contain a “Waiver
of Transfer Rights” endorsement to waive any right of recovery that the insur-
ance company may have against the Railway because of payment made for
bodily injuries or property damage.

Business Automobile Policy Insurance, including owned, non-owned, and
hired vehicles with minimum limits for bodily injury and property damage of
$1,000,000 per occurrence on all vehicles used while performing any work
pursuant to this agreement.

Worker’s Compensation Insurance as required under the Worker’s Compensa-
tion Act of North Dakota. If the Contractor is not covered by the North Dakota
Worker’s Compensation Act, the Contractor shall provide an employer’s
liability policy. The policy shall include occupational disease to required statu-
tory limits, employer’s liability of $1,000,000 to include FELA (Federal Em-
ployees Liability Act), if appropriate, and an “All States” endorsement.

E. General Insurance Requirements.

1.

At least 10 days before any work is done on the Railway Right of Way, the
Contractor shall procure and furnish to the Department’s Construction Engi-
neer (Construction Division, North Dakota Department of Transportation,
608 East Boulevard, Bismarck, ND 58505-0700), the insurance policy or a
certified copy of the Railway Protection Insurance Policy. The Contractor
shall also procure and furnish a certificate of insurance for the Railway Public
Liability Insurance Policies to the Department’s Construction Engineer. The
Construction Engineer will forward the policies to the Railway Company.

The insurance policies shall be executed by a corporation qualified and au-
thorized to write the policies in the State of North Dakota. The policies shall
be in a form and substance satisfactory to the Railroad.

The insurance shall be in full force and effect before any work is done on the
Railway Right of Way and shall remain in full force and effect and not be can-
celled by the Contractor until all work required to be done on the Railway
Right of Way has been completed, as evidenced by acceptance of the portion
of the work by the Department.

F. Basis of Payment. Payment for Railway Insurance will be by the Lump Sum unit
price bid. Payment shall be for the cost of providing Railway Protective Liability
Insurance and the Railway Public Liability Insurance as specified. Payment of the
Lump Sum will be made upon approval of the policies by the Railway.

107.07 PUBLIC LIABILITY AND PROPERTY DAMAGE INSURANCE.

A. Insurance Requirements. Contractor shall secure and keep in force during the
term of the Contract the following insurance coverages:
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Commercial General Liability for limits not less than $1,000,000 combined
single limit per occurrence and aggregate for bodily injury, property damage,
personal injury and completed operations/product liability. Products and
completed operations coverage shall be provided for a period of one year fol-
lowing final acceptance of the work. The aggregate limit shall apply separate-
ly to occurrences at the location or project to which this Contract relates. The
policy shall include a “stop-gap” Employers Liability endorsement to cover
the employer s liability for injury to employees which fall outside the State’s
Worker’s Compensation Law.

Commercial Automobile Liability for limits not less than $1,000,000 com-
bined single limit per accident for bodily injury and property damage.

Workers Compensation coverage as required by the State of North Dakota.

The General Liability and Automobile policies shall provide an additional insured
endorsement in favor of the State of North Dakota and the Owner and shall contain
a “Waiver of Subrogation” to waive any right of recovery that the Insurance com-
pany may have against the State and the Owner. The coverage required under this
agreement shall be primary for the State and the Owner, and shall not be affected
by any other insurance or coverage obtained by the State or the Owner on their
own behalf.

Any right of the State to receive indemnification and insurance shall not give rise
to a duty on the part of the State to exercise its rights or status for the benefit of the
Owner, or any other person or entity.

B. General Requirements.

1.

The successful bidder shall submit the Certificates of Insurance effecting the
foregoing requirements for the General and Automobile Liability Insurance
with the Contract and the Contract Bond within ten calendar days after the
date of notice of Contract Award.

The insurance policies shall be executed by a corporation qualified and au-
thorized to write the policies in the State of North Dakota. The State reserves
the right to obtain complete, certified copies of all required insurance docu-
ments, policies, or endorsements at any time.

The insurance shall be in full force and effect before any work is done on the
Project and shall remain in full force and effect and not be cancelled by the
Contractor until all work has been completed and accepted by the Depart-
ment or the Owner. All policies shall provide thirty days notice to the Depart-
ment or the Owner of any intent to cancel or materially alter such insurance.

Failure on the part of the Contractor to maintain the insurance as required
shall constitute a material breach of Contract upon which the Department or
the Owner may, after giving five working days notice to the Contractor to cor-
rect the breach, immediately terminate the Contractor, at its discretion, pro-
cure or renew such insurance and pay any and all premiums in connection
therewith, with any sums so expended to be repaid to the Department or the
Owner on demand, or at the sole discretion of the Department or the Owner,
offset against funds due the Contractor from the Department or the Owner.
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C. Subcontractor. When a portion of a Contract is sublet, the Contractor shall obtain
insurance protection (as outlined in Part A) to provide liability coverage to protect
the Contractor, State, and Owner as a result of work undertaken by the Subcon-
tractor. In addition, the Contractor shall ensure that any and all parties performing
work under the Contract are covered by public liability and property damage in-
surance as outlined in Part A.

107.08 HAZARDOUS MATERIAL.

If any abnormal condition is encountered or exposed which indicates the presence of a
hazardous material or toxic waste, construction operations shall immediately be sus-
pended in the area and the Engineer notified. The construction operations in this area
shall not resume, and work shall be continued in other areas of the Project, unless oth-
erwise directed by the Engineer.

Abnormal conditions include, but shall not be limited to, the following: presence of
barrels, obnoxious odors, excessively hot earth, smoke, or any other condition which
could indicate hazardous material or toxic waste. The conditions shall be treated with
extreme caution.

Disposition of the hazardous material or toxic waste shall be made in accordance with
the requirements and regulations of the North Dakota Health Department. Work re-
quired to dispose of these materials will be paid for according to Section 104.03.
Should waste material disposal require special procedures, the Department will make
arrangements with qualified, certified persons to dispose of the material.

107.09 CIVIL RIGHTS.

The Contractor shall comply with federal, state, and local laws, rules, and regulations
which set forth unlawful employment practices including that of discrimination be-
cause of race, religion, color, sex, or national origin, and which define actions required
for Affirmative Action and Disadvantaged Business Enterprise (DBE) programs.

107.10 INERT WASTE DISPOSAL.

A. This work consists of the proper recycling or disposal of inert material waste on a
project. Inert waste includes, but is not limited to; Clearing and Grubbing (as de-
fined in Section 201.02 B), Concrete, Steel, Bituminous Pavements and Pavement
Base. For additional information regarding inert waste classification, reference
the North Dakota Department of Health — Division of Waste Management’s
“GUIDELINE 17— WASTES EXCLUDED FROM ACCEPTANCE AT LAND-
FILLS.”

When inert material on a project is designated the property of the Contractor, and
the Contractor chooses to waste the material, the material must be disposed in one
of two ways:

1. Disposal of the material at an approved permanent waste management facility.
2. If waste cannot be reasonably recycled, reused or managed at an approved

landfill, the North Dakota Department of Health may consider allowing a
variance for disposal. An “INERT WASTE DISPOSAL VARIANCE
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APPLICATION,” SFN 50278, is available from the North Dakota Depart-
ment of Health — Division of Waste Management. For guidance in filing the
application refer to the North Dakota Department of Health — Division of
Waste Management’s “GUIDELINE 22A — INERT WASTE DISPOSAL
VARIANCE.” Upon approval of the variance, the Contractor shall furnish
the engineer with an approved copy, before any material is disposed at the
approved site.

Locations of permanent waste facilities, and a variance application and guideline
can be obtained at the North Dakota Department of Health — Division of Waste
Management, 701-328-5166. A list of municipal and Inert waste landfills is
available at the North Dakota Department of Health Web site at:
http://www.health.state.nd.us/ndhd/environ/wm/lists.htm. Guideline 17 and 22A
and other North Dakota Department of Health guidance are available at:
http://www.health.state.nd.us/ndhd/environ/wm/pubs.htm#swpubs.

B. Ifthe Contractor fails to comply with all requirements of Section 107.10, the De-
partment reserves the right to:

1. Suspend progressive estimate payments.
2. Invoke any other disincentive allowed by the Contract.

3. Request the North Dakota Department of Health to take any and all enforce-
ment actions provided by applicable law.

C. Nothingin Section 107.10 shall be construed to prevent the beneficial recycling or
reuse of waste materials on this project, as allowed in other sections of the specifi-
cations/plans, or on other projects of the Contractor’s choice, including stockpil-
ing the material at a Contractor obtained storage facility so long as the materials
are restricted to recyclable inert materials, they are not placed in environmentally
sensitive areas such as floodplains, steep areas, wetlands, ravines, etc. and the ac-
tivities are in accordance with any state and local zoning and health requirements.

D. Unless a bid item is shown on the Plans, all costs associated with inert waste dis-
posal shall be incidental to the price bid for other items.

SECTION 108
PROSECUTION AND PROGRESS

108.01 PROSECUTION AND PROGRESS.

A. Preconstruction Conference. A preconstruction conference, unless waived by
the Engineer, will be held for each Contract at a time and place mutually estab-
lished by the Contractor and Engineer before any Contract work begins. The
Contractor shall notify the appropriate Subcontractors, utility companies, and
other interested parties of the time and place of the conference.
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B.

Progress Schedule. The progress schedule shall be submitted to the Department.
This schedule shall establish critical construction operations and will be used to
check on work progress. The Contractor shall provide sufficient materials, equip-
ment, and labor to guarantee completion within the time established in the Con-
tract. The progress schedule submitted shall be one of the following:

1. A“bargraph” progress chart shall be submitted within ten days after opening
bids. This progress chart shall be prepared according to instructions con-
tained on the Department-furnished form.

If, according to the progress chart, the Contractor is more than 30 days behind
schedule on any item, an updated progress chart shall be submitted to the En-
gineer. Failure to provide an updated progress chart may result in withhold-
ing Contract payments until one is submitted.

Critical Path Method (CPM) Schedule. When specified, and within the re-
quired time frames, a Critical Path Method (CPM) schedule in the specified form
shall be submitted. The schedule will be used for coordination, monitoring, and
payment of all work under the Contract including all activity of Subcontractors,
vendors, and suppliers.

1. The construction of this Project will be planned and recorded with a
conventional (CPM) schedule in the form of an activity on arrow diagram or
an activity on node diagram. The Contractor shall use Primavera Project
Planner (P3) version 3.1 or newer for Windows to develop and maintain the
CPM schedule. This schedule shall be prepared by the Contractor to develop
asequential order of work activities and to determine how rapidly these activ-
ities should be prosecuted in order for the Contractor to complete the Project
on time. The owner’s review and acceptance of the Contractor’s Project
Schedule is for conformance to the requirements of the Contract documents
only. Review and acceptance by the owner of the Contractor’s Project Sched-
ule does not relieve the Contractor of any of its responsibility whatsoever for
the accuracy or feasibility of the Project Schedule, or of the Contractor’s
ability to meet the interim project milestone dates and the Contract
completion date, nor does such review and acceptance expressly or impliedly
warrant, acknowledge or admit the reasonableness of the logic, durations,
manpower, or equipment loading of the Contractor’s schedule.

2. Within 45 calendar days after the Contract execution or prior to the start of
work (whichever comes first), the Contractor shall submit an initial CPM
schedule. This schedule must cover the first 90 days of project work and must
meet all requirements set forth in paragraph 4 below. Within 60 calendar days
after the Contract execution, the Contractor shall submit a CPM schedule for
the entire project that meets all requirements set forth in paragraph 4 below.
The construction time for the entire Project or any milestone, shall not exceed
the specified Contract time.

Milestone date or Contract completion date shall not be exceeded in the
initial CPM schedule, logic, and/or time estimates.

3. CPM Schedule Requirements: The CPM schedule shall be in the form of an
activity on arrow diagram, an activity on node diagram, or approved equal.
All diagrams shall include; activity nodes, activity descriptions, activity
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durations, activity start and finish dates, and float. The diagram shall show
the sequence and interdependence of all activities required for complete
performance of all items of work under this Contract, including work
drawing submittal and approvals and fabrication and delivery activities. All
relationships shall be finish to start, finish to finish, start to finish, or start to
start. All network “dummies” are to be shown on the diagram.

No activity duration shall be longer than 15 working days without the
Engineer’s approval. The Engineer reserves the right to limit the number of
activities on the CPM schedule.

The activities are to be described so that the work is readily identifiable and
the progress of each activity can be readily measured. For each activity, the
Contractor shall identify the entity performing the work, the duration of the
activity in working days, the manpower involved, the equipment involved,
and the location of the work.

Any diagram submitted by the Contractor shall be electronically created. The
network must be legible and self explanatory. Network diagrams will be on
standard D size sheets (24” x 36”).

For both the initial CPM schedule and all updates, the Contractor shall pro-
vide the following:

a. Sorts by:
(1) I-J (Beginning & Ending node no.) or Activity ID
(2) Total Float
(3) Early Start
b. A narrative including the following:
(1) The progress to date on the Project.

(2) Adescription of each active critical path activity which includes the
following:

(a) Time expired of the activity duration.

(b) An estimate of percent complete.

(c) The method by which an activity that is behind schedule will be
returned to the original schedule. The method shall be in terms
of construction method, equipment, manpower, or hours.

(3) A description of the work required up to the next update.
(4) Any inputs that differ from the original CPM schedule such as: the
work days per week, holidays, number of shifts per day, number of

hours per shift, and major equipment used.

c. Three copies of each of the above.
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d. An electronic copy of the schedule file on a standard compact disc.

4. Schedule Updates: An updated CPM schedule shall be submitted the first
working day of each month after the initial CPM is accepted by the depart-
ment. Job site progress meetings will be held every week by the Contractor
and the Engineer for the purpose of reviewing the CPM schedule. Progress
will be reviewed to verify the dates activities were completed, remaining dur-
ation of uncompleted activities, and any proposed logic and/or time estimate
revisions.

The Contractor shall revise CPM diagrams for any one of the following:
a. Delay in completion of any critical activity.

b. Actual prosecution of the work which is different than that represented
on the schedule.

c. The addition, deletion, or revision of activities.

The CPM revision shall be due within two weeks of any of the above such
occurrences.

A Contract modification or delay may result in absorbing a part of the avail-
able total float that may exist within an activity chain on the network, thereby
not causing any effect on any interim milestone date or the Contract
Completion Time.

It is understood by the Engineer and the Contractor that float is a shared
commodity. Total float is defined as the amount of time between the early
start date and the late start date, or the early finish date and the late finish date,
for each and every activity in the schedule. Float is not for the exclusive use or
benefit of either the owner or the Contractor. Extensions of time to interim
milestone dates or the Contract Completion Time under the Contract will be
granted only to the extent that the equitable time adjustments to the activity or
activities affected by the Contract modification or delay exceeds the total
float of the affected activity or subsequent paths and extends any interim
milestone date of the Contract Completion Time.

Activity delays shall not automatically mean that an extension of the Contract
Completion Time is warranted or due the Contractor. A Contract modifica-
tion or delay may not affect existing critical activities or cause non-critical
activities to become critical.

The principles involved and terms used in this Section are as set forth in the
Associated General Contractors of America publications, “The Use of CPM
in Construction, A Manual for General Contractors and the Construction In-
dustry,” latest edition, and “Construction Planning and Scheduling,”
Copyright January 1994.

5. Method of Measurement: The unit of measure for the CPM schedule, in-
cluding all required revisions, shall be “Lump Sum.”

6. Basis of Payment: Payment will be made at the Contract Unit Price for the
following:
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Pay Item Pay Unit
Critical Path Method Schedule Lump Sum

The Contractor will receive 25 percent of the Lump Sum price bid when the
initial CPM schedule is accepted as meeting the requirements of this special
provision, and will receive prorated payments for the remainder of the bid
price, based on the number of monthly payments anticipated during the Con-
tract. The prorated payments may be adjusted to compensate for any ap-
proved adjustments to the completion date.

Failure to submit a CPM schedule that meets the Contract requirements
within 60 days after the Contract execution will result in withholding all or
any part of the Contract payments until the CPM schedule is finalized.

Failure to submit a CPM schedule update to the Engineer within two calendar
days of its due date, will result in a Contract Unit Price Adjustment. The
adjustment will be a 5 percent deduct of the CPM Schedule bid item for each
update that is late. Failure to submit a revised CPM schedule as specified may
also result in withholding all future Contract payments until the revised
schedule is submitted. The revisions shall include all activities.

Payment will be full compensation for the CPM schedule, diagrams, updates,
and progress meetings as necessary to complete the work.

108.02 NOTICE TO PROCEED.

The mailing or delivery of a copy of the executed Contract to the Contractor or author-
ized agent constitutes the “Notice to Proceed.”

The Contract document’s “time for completion” stipulates when time charges are to
start on working day and completion day with guaranteed working day Contracts.

If the Contractor does not proceed as specified, the provisions of Section 108.05 will
be applied.

108.03 LIMITATION OF OPERATIONS.

Construction shall be conducted in a manner and sequence to minimize interference
with traffic, and with due regard to location of detours and provisions for handling traf-
fic. The Contractor shall not begin work to the prejudice or detriment of work already
started, and the Engineer may require a section of roadway to be finished before start-
ing additional sections if the opening of the section is essential to public convenience.

If the prosecution of the work is discontinued, the Engineer shall be provided at least
24-hours notice before resuming operations.

No work on Sundays or Legal Holidays will be permitted unless specified in the Con-
tract, or written permission is obtained from the Engineer.

108.04 DETERMINATION AND EXTENSION OF Contract TIME.
A. Contract Time. Time allowed for completing Contract work may be a fixed cal-

endar date or a specified number of working days as stated in the Contract. Con-
tract time will be adjusted according to this Section.
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B. Working Day Contracts.

1.

The maximum number of working days allowed for completion of the work
will be stated in the Contract.

Working days will be counted from the starting date stated in the Contract or
from the actual date on which on-site work is started, whichever is earlier. If
execution of the Contract is delayed for reasons beyond the Contractor’s con-
trol, the starting date for time charges will be amended to no earlier than the
seventh calendar day after the execution date of the Contract or the date on-
site work is started, whichever is earlier.

Aworking day will be charged for each calendar day (except as provided here
for Saturdays, Sundays, legal holidays, and the period from November 15 to
April 15) that work can be effectively prosecuted on the controlling opera-
tions for a minimum of seven hours. If work on the controlling operations is
limited by conditions beyond the Contractor’s control, to more than three
hours but less than seven hours, 1/2 working day will be charged; for three
hours or less, no time will be charged.

No working days will be charged for work performed on subsidiary items
when weather or other conditions beyond the Contractor’s control do not al-
low prosecution of the work on the controlling operations.

No working days will be charged for Saturday unless the Contractor elects to
work, in which case time charges will be evaluated as for a normal work day.
If the Contractor receives permission and works on a Sunday or legal holiday,
time charged will be evaluated as for a normal work day. No working days
will be charged from November 15 to April 15 inclusive even if work is per-
formed.

C. Completion Date Contracts.

1.

The Contract completion date shall be the fixed calendar date specified for
completion of Contract work.

When the completion date Contract guarantees a stated minimum number of
working days to complete the work, working days will be counted as pro-
vided for a working day Contract as stated in Section 108.04 B. If the number
of working days counted between that date and the specified completion date
are less than the guaranteed number, the completion date will be extended un-
til the guaranteed number of working days have been counted.

When the completion date Contract does not guarantee a stated minimum
number of working days for performance of the work, adverse weather will
not be considered a basis for extension of the completion date. When the
Contractor selects the starting date and schedule of progress, it will be under-
stood that consideration was given to the effect of adverse weather; job prob-
lems which could be foreseen at the time of bid letting; and the exception of
Sundays and legal holidays.

D. Increased Work. The Contract time is based upon completion of the original
quantities of work or as defined in Section 102.05. If satisfactory completion of
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the Contract requires extra work of a type not included in the original Contract or
requires an increase in quantities established in the Proposal, the Contract time
will be extended on a basis commensurate with the amount and difficulty of the
added work. For working day Contracts, the number of working days allowed for
completion will be increased by the greater of: (1) a ratio equivalent to the per-
centage increase in Contract cost (except as noted below for additives), or (2) the
Engineer’s estimate of the number of working days required to perform the addi-
tional work. For completion date Contracts, or completion date Contracts with
guaranteed working days, the additional time for completion will be based on the
Engineer’s estimate of the number of days required to perform the extra work.

Increases or decreases in the quantity of additives such as lime, fly ash, cement, or
bitumen used in soil or base stabilization, or in concrete or bituminous mixtures
will not be a basis for determining the extension of Contract time.

Delayed Delivery of Materials. The Contract time may be extended due to de-
laysindelivery of critical materials caused by national emergency, strikes, embar-
goes, area-wide shortages, or other reasons beyond the Contractor’s control. The
Contractor shall immediately notify the Engineer in writing when the controlling
operation may be delayed due to delivery of critical materials. Delays in material
delivery due to financial considerations, delayed placement of orders, or other
conditions are considered within the Contractor’s control and will not constitute a
basis for extension of the Contract time.

Other Delays. The Contract time may be extended if work is delayed for reasons
beyond the control and without the fault or negligence of the Contractor. If the
Contractor deems that a time extension is warranted, the Contractor shall
promptly notify the Engineer in writing that additional time is requested. Reasons
for a time extension may include, but are not restricted to: Acts of God or of the
public enemy, acts of governmental authority, acts of the State or political subdivi-
sion, embargoes, labor disputes, and work suspensions ordered for the public in-
terest, or other reasons not related to the Contractor’s performance.

Request for Additional Time. At any time before expiration of the original or
extended Contract time, a written request may be made to the Engineer for addi-
tional time to complete the Contract. The request shall be supported by adequate
documentation stating the reasons and basis for the request. The Engineer’s deter-
mination will consider to what extent the delays were caused by conditions be-
yond the Contractor’s control that may be offset by time lost due to the failure to
diligently prosecute the work or to other conditions within the Contractor’s con-
trol. A plea that insufficient time was specified is not a valid reason for a time ex-
tension. A time extension will not be considered for inclement weather or for the
time period from November 15 to April 15, even if the the progress chart indicated
that work was planned for this time period.

Conversion of Days. When conversion of working days to calendar days or cal-
endar days to working days is necessary, the factor for making such conversions
shall be as follows; seven divided by the number of working days specified to be
counted per week equals the conversion factor for converting working days to cal-
endar days. The inverse of this formula shall be used when converting from calen-
dar days to working days.

Weekly Statement of Time Charges. After time charges against the Contract
begin, the Engineer will furnish the Contractor with a weekly statement showing
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the number of working days charged to the project for the preceding week and the
total number of days charged to date. If the Contractor disagrees with the time
charges shown on the weekly statement, a written notification must be given to the
Engineer within seven calendar days after the last day of the week covered by the
report detailing the reasons the statement is incorrect. Failure to provide the writ-
ten notification will be considered the Contractor’s acceptance of the time charges
as shown on the weekly statement and will constitute a waiver of claim for addi-
tional time.

J.  Failure to Complete on Time. For each calendar day or working day that any
work remains uncompleted after the specified Contract time or approved exten-
sion has elapsed, the applicable sum listed in this Section will be deducted from
money due the Contractor. This sum shall not be considered and treated as a pen-
alty but as liquidated damages due the Department for inconvenience to the pub-
lic, added cost of engineering and supervision, and other items which cause an ex-
penditure of public funds for the Contractor’s failure to complete the work on
time.

Schedule of Liquidated Damages.

Original Contract Amount Liquidated Damages
Over - To & Including Calendar Day Working Day
$ 0-$ 50,000 $ 200 $ 300
50,000 - 100,000 400 500
100,000 - 250,000 600 800
250,000 - 500,000 750 1,000
500,000 - 1,000,000 900 1,300
1,000,000 - 2,000,000 1,100 1,550
2,000,000 - 3,000,000 1,300 1,800
3,000,000 - 5,000,000 1,550 2,100
5,000,000 - 8,000,000 1,900 2,600
8,000,000 - Up 2,400 3,200

Liquidated damages for failure to complete the work on time will be based on the
working day charges for working day Contracts, or on the calendar day charges
for completion day Contracts and completion date Contracts with guaranteed
working days.

Except on Completion Date Contracts or if otherwise stated in the Contract, liqui-
dated damages will not be charged on any Contract during the period from No-
vember 15 to April 15 inclusive, nor during periods when the Project is in an
authorized state of suspension.

On Completion Date Contracts, assessment of liquidated damages will continue
until all work is completed except during periods of authorized suspension.

Permitting the Contractor or Surety to continue and to finish the work after the
specified Contract time or approved extension has elapsed shall not be deemed as
a waiver by the Department of any rights under the Contract.

The Department may suspend or reduce time charges after the Department has de-
termined the work is substantially complete and in condition for safe and conven-

76



108.051

ient use by the traveling public. The project will be considered substantially com-
plete when all necessary signing, striping, guardrail, and other safety appurte-
nances have been installed. For projects which will not be open to the traveling
public, the project will be considered substantially complete when it is ready for
the subsequent project. The suspension of time charges shall not be construed as a
Contractual right of the Contractor, and its application will be contingent upon the
Contractor’s diligence in completing the remaining items of work.

Unsatisfactory Progress. If satisfactory progress according to the proposed pro-
gress schedule submitted is not being made, the Engineer may arrange a meeting
between the Contractor, the Contractor’s Surety, and authorized Department rep-
resentatives to discuss the work and to devise and arrange certain steps and proce-
dures to be followed to restore the progress of the work to a satisfactory status con-
forming to the progress schedule.

Incentive/Disincentive Provisions. If it is in the traveling public’s interest to
have an early completion date, an incentive/disincentive provision may be estab-
lished in the Contract. Completion requirements and details, and monetary pay-
ments and charges will be as specified in the Contract.

Section 108.04 J relating to liquidated damages will remain in effect.

108.05 DEFAULT AND TERMINATION OF CONTRACT.

If the Contractor:

A.
B.

L.

Fails to begin the work under the Contract within the time specified; or

Fails to perform the work with sufficient resources to assure the prompt comple-
tion of the work; or

Fails to perform the work satisfactorily or neglects or refuses to remove or replace
rejected materials, or unacceptable work; or

Discontinues the prosecution of the work; or

Fails to resume work, which has been discontinued, within a reasonable time after
notice to do so; or

Becomes insolvent or is declared bankrupt, or commits any act of bankruptcy or
insolvency; or

Allows any final judgment to be unsatisfied for 10 days; or

Makes an assignment for the benefit of creditors without the Engineer’s approval;
or

For any other cause, fails to carry on the work in an acceptable manner;

The Engineer may give notice in writing to the Contractor and Surety of such delay,
neglect, or default.

If the Contractor or Surety does not proceed to comply within 10 days after such notice,
the Department will (upon written notification from the Engineer of the fact of the de-
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lay, neglect, or default) have full power and authority without violating the Contract to
take the prosecution of the work out of the hands of the Contractor. The Department
may appropriate or use any or all materials and equipment at the work site and may
enter an agreement to complete the Contract according to its terms and provisions. The
Department may use other methods required to complete the Contract in an acceptable
manner.

All costs and charges incurred by the Department, together with the cost of completing
the work under Contract, will be deducted from any monies due or which may become
due the Contractor. If expenses exceed the sum which would have been payable under
the Contract, the Contractor and the Surety shall be liable and shall pay the Department
the amount of such excess.

If a notice of termination for default has been issued and it is later determined, for any
reason, that the Contractor was not in default, the rights and obligations of the parties
shall be the same as if the notice of termination had been issued pursuant to Section
108.06.

108.06 TERMINATION OF CONTRACT.

The Department may, by written order of the Engineer, terminate the Contract or any
portion of it after determining that for reasons beyond either Department or Contractor
control, the Contractor is prevented from proceeding with or completing the work as
originally Contracted for, and that Contract termination would be in the publicinterest.
Reasons for termination include, but are not limited to: Executive Orders of the Presi-
dent relating to prosecution of war or national defense; national emergency which cre-
ates a serious shortage of materials, labor, equipment, or funds which will continue for
an unreasonable length of time; orders from duly-constituted authorities relating to en-
ergy conservation; restraining orders or injunctions obtained by third-party citizen ac-
tion, or where the issuance of such order or injunction is primarily caused by acts or
omissions of persons or agencies other than the Contractor; changes in funding avail-
ability at either the State or Federal level; changes in Department priorities from any
cause; act of God; or other circumstances beyond the control of the Contractor. The
rights accorded the Department and the Contractor by this section shall not supersede
or include other specific rights and responsibilities of each contained in the Contract.

When the Department orders termination of a Contract effective on a certain date, all
completed items of work as of that date will be paid for at the Contract bid price. Pay-
ment for partially-completed work will be made according to Section 104.03.

Materials which have not been incorporated into the project may be purchased from
the Contractor at the actual delivered cost to a prescribed location or disposed of as
mutually agreed. All material purchased by the Department shall have been inspected,
tested, and accepted by the Engineer and properly stored and maintained by the
Contractor.

After receipt of notice of termination, the Contractor shall submit a claim as per Sec-
tion 104.06 B for additional damages or costs not covered previously or elsewhere in
the Contract. The claim shall be submitted within 60 days of the effective termination
date. The claim may include such cost items as reasonable idle equipment time, mobi-
lization efforts, overhead expenses attributable to the Project terminated, Subcontrac-
tor costs not otherwise paid for, actual idle labor cost if work is stopped in advance of
termination date, guaranteed payments for private land usage as part of the original
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Contract, and any other actual cost or damage item which the Contractor has incurred.
The loss of anticipated profits will not be considered a legitimate item or part of any
settlement.

The Contractor agrees to make all cost records available to the Department for deter-
mining the validity and amount of each item claimed, and to provide a basis for negoti-
ating an equitable settlement.

Termination of a Contract or portion thereof shall not relieve the Contractor of any
Contractual responsibilities for the work completed, nor shall it relieve the surety of its
obligation for and concerning any just claim arising out of the work performed.

SECTION 109
MEASUREMENT AND PAYMENT

109.01 MEASUREMENT OF QUANTITIES.

All work completed under the Contract will be measured by the Engineer according to
United State’s standard measure.

A. Longitudinal measurements for area computations will be made horizontally, and
deductions will not be made for individual fixtures having an area of 9 square feet
or less. Transverse measurements for area computations will be the dimensions
shown on the Plans.

Miscellaneous items which are placed on slopes will be measured by the square
yard on the slope.

B. Structures will be measured according to lines shown on the Plans or as altered to
fit field conditions.

C. All items measured in linear units such as pipe culverts, guardrail, underdrains,
etc. will be measured parallel to the base or foundation upon which the structures
are placed.

D. In computing volumes of excavation, the average end area method, prizmoidal
method, or other acceptable methods will be used.

E. The term “ton” will mean the short ton consisting of 2,000 pounds. All materials
measured or proportioned by weight will be weighed on accurate, approved scales
at locations designated by the Engineer. If material is shipped by rail, the car
weight may be accepted provided only actual weight of material will be paid for.
Car weights will not be acceptable for material processed through mixing plants.
Trucks used to haul material will be weighed empty at times directed by the Engi-
neer, and shall bear a plainly legible identification mark.

F. Materials measured by volume shall be hauled in approved vehicles and measured
at the point of delivery. Vehicles may be of any size or type, provided the body is
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shaped so the actual contents may be readily and accurately determined. All vehi-
cles shall be loaded to their water capacity where possible. The Engineer may re-
quire the loads to be leveled at the delivery point to determine that actual volume
of the load. Vehicles shall not haul loads that exceed the gross weight legal load
limits.

G. When approved by the Engineer in writing, material specified to be measured by
volume may be weighed and converted to volume for payment purposes; or mate-
rial specified to be weighed may be measured by volume and converted to weight
for payment purposes. Factors for conversion from weight to volume or vice versa
will be determined by the Engineer and shall be agreed to by the Contractor before
this method of measurement is used.

H. Bitumen will be measured by the ton or gallon. Volumes will be measured at 60°F.
or will be corrected to the volume at 60°F. using the volume corrections shown in
the Department’s Construction Manual. Measurements will be made at the deliv-
ery point of the material to the Project. Deductions will be made for number of
gallons which are neither placed on the road surface nor disposed of as designated
by the Engineer.

1.  When the bitumen is transported directly from the refinery to the Project in
distributor or transport trucks and trailers, each vehicle used shall be weighed
before and after loading on scales furnished by the supplier or on public
scales accessible to the source; or before and after unloading on the
Contractor’s scales or on public scales accessible to the work. The scale shall
be tested and sealed by a State Agency as often as required by the State in
which the scale is located.

2. Where bitumen is weighed at the source, the tanks shall be sealed by the sup-
plier; and the type of bitumen, specific gravity and the gross, tare, and net
weights shall show on the shipment manifest. The shipment manifest shall be
signed by a refinery representative or an inspector hired by the Engineer.
Truck transports not sealed must be weighed before and after unloading of
bitumen at the unloading point.

3. Bitumen may be measured by the ton and the amount converted to gallons, or
it may be measured by the gallon and converted to tons. The conversion fac-
tor will be determined from the specific gravity of the material.

4. The bitumen measured as provided will be paid for at the Contract Unit Price
when the material has been tentatively accepted and used, and one of the fol-
lowing conditions exist:

a. Theoriginal sample of the bitumen meets all requirements of the govern-
ing Specifications.

b. The original sample of the bitumen may have failed to meet require-
ments of the governing Specifications, but the check sample meets re-
quirements of the governing Specifications.

c. The check sample may fail to meet one quality requirement of the gov-

erning Specifications, but it does meet the quality requirement the origi-
nal sample failed to meet.
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For all asphalts except Performance Graded (PG) asphalt, when both samples
of bitumen fail to meet any of the governing Specifications except penetra-
tion and demulsibility, but the quality deviation is not serious enough to mate-
rially affect the work quality, payment for the bitumen will be reduced at a
rate of 20 percent of the invoice price (FOB refinery) per gallon or per ton, for
the quantity of bitumen represented by the failing sample. If more than one of
the governing specifications fails to meet the specified requirements, the
price adjustment will be based on the lowest pay factor determined.

a. Penetration.

If only the penetration of the bitumen fails to meet the governing Specifi-
cations, the following deductions will apply to the invoice (FOB refin-
ery) price for bitumen: (The initial sample and the check sample must
fail before a deduct is applied. The percentage of variation will be deter-
mined by averaging the penetration of both failing samples.)

Variation of Penetration Deduct Factor
0.1 - 5 percent 5 percent
5.1 - 10 percent 10 percent
10.1 - 15 percent 25 percent
Greater than 15 percent 50 percent

b. Demulsibility.

If the demulsibility of the emulsified bitumen fails to meet the governing
Specifications, the following deduction will apply to the invoice (FOB
refinery) price for bitumen: (The initial sample and the check sample
must fail before a deduct is applied. If both samples fail, the percentage
of variation will be determined by averaging the demulsibility of both
samples.)

(Deviation from specified value) 0.67 = percent Deduct Factor

If the Engineer determines the bitumen has affected the work quality ad-
versely to the extent corrective work is required, no payment will be made for
the bitumen.

If the tests show the bitumen is not in accordance with the Specifications and
the material has not been unloaded, the bitumen will not be accepted.

The Engineer reserves the right to weigh any load or loads when delivered to
the project.

The price adjustments for Performance Graded (PG) Asphalts that fail to
meet Section 818.02 A.3 shall be as defined in the NDDOT Procedure for Ac-
ceptance of Performance Graded Bituminous Material. The NDDOT Proce-
dure for Acceptance of Performance Graded Bituminous Material is onfile at
the Materials and Research laboratory.

Cement will be measured by the ton.

Timber will be measured by the thousand board feet measure. Measurement will
be based upon nominal widths and thicknesses and the extreme length of each
piece.
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K. Theterm “lump sum,” when used as an item of payment, will mean complete pay-
ment for the work described in the Contract.

L. Whenacomplete structure or structural unit (in effect, “lump sum” work) is speci-
fied as the unit of measurement, the unit shall include all necessary fittings and
accessories.

M. Payment for equipment rental will be made according to rates and instructions
listed in the schedule Rental Rates for Equipment and Traffic Control Devices
published by the Department.

N. When standard manufactured items are specified, such as fence, wire, plates,
rolled shapes, pipe conduit, etc.; and these items are identified by gauge, unit
weight, section dimensions, etc.; such identification will be considered to be
nominal weights or dimensions. Unless more stringently controlled by tolerances
in cited Specifications, manufacturing tolerances established by industries in-
volved will be accepted.

109.02 SCOPE OF PAYMENT.

The Contractor shall receive and accept compensation as full payment for furnishing
all materials and for performing all work under the Contract in a complete and accept-
able manner including all risk, loss, damage, or expense rising out of the nature or
prosecution of the work, subject to Section 105.14.

If the “Basis of Payment” clause in the Specifications relating to any unit price in the
bid schedule requires that the unit price include and be considered compensation for
certain work or material essential to the item, this same work or material will not be
measured or paid under any other pay item which may appear elsewhere in the Specifi-
cations.

109.03 FREIGHT RATES.

Changes in carrier rates or in the cost of any other transportation facilities used for the
material during the life of the Contract shall not constitute cause for claiming extra
compensation.

109.04 FORCE ACCOUNT.

It is intended that payment under Force Account will be for small scale, additional
work as directed in writing by the Department. It is not intended that the Force Account
rates and requirements be used as a method for pricing of changed quantity work, dif-
fering site condition work, eliminated items, additional compensation for suspension
or delay of work, or request/claim work that falls under Section 104.03 A, B, C;
104.04; 104.05; and 104.06.

A. Labor. The Contractor will be reimbursed for the actual wages and health and
welfare benefits paid to all laborers, and all supervisors in direct charge of specific
operations, for each hour they are engaged in the Force Account work, but not to
exceed any rate of wage agreed to before beginning the work.

In addition, an amount equal to 75 percent of the wages and health and welfare
benefits for Force Account work performed on bridges and reinforced concrete
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box culvert projects, or 70 percent of the wages and health and welfare benefits for
Force Account work on all other types of projects, will be paid. This amount shall
be considered as full compensation for the following items: profit, overhead, pen-
sion fund, fringe benefits, bond, insurance, worker’s compensation, unemploy-
ment insurance, social security taxes, and any other labor additives the Contractor
pays. The actual cost paid to, or in behalf of, workers for subsistence and travel al-
lowance will be added to the labor costs. Payment for subsistence and travel must be
accounted for on Contractor-submitted payrolls or by certified letter. The labor ad-
ditive rate specified above will not be applied to the subsistence and travel allow-
ance.

Materials. For all materials accepted by the Engineer and permanently installed
into the work, the actual cost (including transportation charges paid by the
Contractor) of the material delivered will be paid, to which a sum equal to 15 per-
cent will be added. For materials used in connection with (but not entered perma-
nently into) the work, a reasonable depreciation will be allowed.

Equipment. Payment for use of authorized equipment and additional traffic con-
trol devices required by the Force Account work will be based on rental rates de-
termined according to the then current issue of the Department publication enti-
tled Rental Rates for Equipment and Traffic Control Devices. This publication
shall constitute a part of this Specification. Rates determined shall be agreed to in
writing on the standard agreement form furnished by the Department. No percent-
age will be added to these rates.

Procedures governing rented or owner-operated equipment, attachments and ac-
cessories, types and quantity of equipment, measurement of equipment time, use
of equipment in excess of 50 hours per week, stand-by time, and equipment trans-
portation charges will be as set forth in the Department’s publication Rental Rates
for Equipment and Traffic Control Devices.

Miscellaneous. No additional allowance will be made for use of small tools not
listed in the rental rate schedule or other costs for which no specific allowance has
been provided.

Subcontracting. For any Force Account work performed by a Subcontractor
with the written authorization of the Engineer, the Contractor will receive an addi-
tional allowance for administrative and overhead expense. The additional allow-
ance will be a percentage of the Force Account work performed by the Subcon-
tractor equal to 10 percent of the first $15,000 plus 5 percent of the balance in ex-
cess of $15,000.

Authority of Engineer. The Engineer has authority to require alterations in
equipment and labor force assigned to Force Account work. The Engineer is
authorized to limit overtime work to that normally used on the project for work of
similar nature, to require overtime when an emergency exists, and to require the
stopping of Force Account work when adverse conditions limit productivity.

Daily Records. Each day the Contractor’s representative and the Engineer shall
compare and reconcile the records of labor, materials, and equipment used in the
Force Account work.

Statements. The Contractor shall furnish the Engineer with duplicate itemized
statements of the cost for the Force Account work, detailed as follows:
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1. Payroll for laborers and foreman.

2. Quantities of materials, prices, extensions, and transportation costs paid by
the Contractor.

Statements shall be accompanied by paid receipted invoices for materials used,
including transportation charges paid by the Contractor. The statements shall be
adjusted when applicable to reflect any discounts offered by the supplier. If mate-
rials used in the Force Account work are not specifically purchased but are taken
from the Contractor’s stock, an affidavit shall be furnished certifying that the ma-
terials were taken from stock, that the quantity claimed was actually used, and that
the price and transportation costs claimed are the Contractor’s actual costs. After
receipt of statements and invoices, the Engineer will prepare asummary statement
of the Force Account work which will be submitted to the Contractor for verifica-
tion and signature. The value of the Force Account work covered by approved
statements will be included in progressive estimates.

I.  Compensation. Compensation provided by previous provisions of this Section
shall be accepted by the Contractor as payment in full for work performed on a
Force Account basis.

J.  Specialty Work. When a special service or item of work cannot be performed by
the Contractor or authorized Subcontractors, the service or Extra Work item may
be performed by a specialist. Invoices for the work may be based on current mar-
ket price without complete itemization of labor, material, and equipment cost
when it is not practicable and not according to established practice of the special
service industry to provide complete itemization. To compensate for administra-
tive and overhead costs, an allowance will be added to the speciality work invoice
equal to 10 percent of the first $5,000 plus 3 percent of the balance in excess of
$5,000.

K. Payment. Force Account payments will be made within 30 days after receiving
all the required information.

109.05 PARTIAL PAYMENT.

A. Partial Payment. Partial payment will be made at least once each month as the
work progresses. Payments may be made twice a month or more often if the Engi-
neer determines the amount of work performed is sufficient to warrant such pay-
ment. Payments will be based on estimates prepared for the value of the work per-
formed, and for materials delivered according to Section 109.06.

Failure to perform any of the obligations under the Contract will be considered
adequate reason for withholding any payments until compliance is achieved.

From the total amounts payable, 4 percent of the whole will be deducted and re-
tained by the Department. The balance of 96 percent, less all previous payments,
will be certified for payment. After 50 percent of the work has been completed, the
Department may make any remaining partial payments in full as long as 2 percent
of the total Contract price is retained.

After 90 percent of the work has been completed and:
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1. all pitreleases, receipts of payment, and haul road releases are on file with the
Department; and

2. all payrolls have been submitted and are up to date; and

3. theremaining work can be completed without accrual of liquidated damages;
and

4. the Contractor is making a diligent effort to complete the work remaining on
the project;

The Engineer may prepare a semifinal estimate for the work completed and retain
not less than 1 percent of the dollar amount of work completed. The remainder,
less all previous payments, will then be certified for payment.

After all original Contract work is completed and conditions 1 through 4 above
have been met, the Engineer may prepare a semifinal estimate for the work com-
pleted and retain less than one percent of the dollar amount of work completed.
The actual amount of retainage must be approved by the Construction Engineer.

Payments authorized under this section shall not constitute final acceptance of
any portion of the project. The Contractor shall be responsible for final delivery of
the project as specified in the Contract documents, regardless of any payments
made.

Prompt Payment. The Prime Contractor must pay the Subcontractor the amount
due for work done or services rendered, less applicable retainage not to exceed 2
percent, from the current progress payment within 20 calendar days of receipt of
payment form the Department or owning agency, unless the Prime Contractor has
just cause to not make payment. If the Prime Contractor withholds payment from
the Subcontractor, the Prime Contractor must immediately notify the Subcon-
tractor and the Project Engineer, in writing, the reasons for withholding payment.
The Subcontractor may also notify the Engineer if prompt payment has not been
made.

If the Department or owning agency determines the Prime Contractor is
withholding payment without just cause, interest will accrue at the rate provided
by NDCC 1301.1-02. The Prime Contractor is responsible for paying the accrued
interest starting on the twenty-first calendar day after the Prime Contractor
receives payment. If the Prime Contractor is withholding Subcontractor payments
without just cause, the Department or owing agency may suspend all payments
due to the Prime Contractor, until the Subcontractor is properly paid and the
Contractor agrees to make payments as specified. If the Department or owning
agency determines there is just cause for withholding payment, interest will not
accrue on the amount due.

These prompt payment procedures apply to all tiers of Subcontracts and are based
on 49 CFR 26.29

Retainage. The Department or owning agency will determine whether the Sub-
contractor’s work has been “satisfactorily completed.” A Subcontractor’s work is
satisfactorily completed when all of the tasks called for in the Subcontract have
been accomplished, documented in accordance with the Contract, and paid for on
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a pay estimate. To be satisfactorily complete, a Subcontractor must provide all
necessary final documentation required in the Contract. Final documentation may
include, but is not limited to: certified payrolls, materials certification, haul road
releases, pitreceipts of payment, pit releases, night watchman reports, warrantees,
operating manuals, product literature, verification of final quantities, and the
DBE Certification (SFN 14268).

If the Prime Contractor elects to use retainage on Subcontract work, prompt pay-
ment shall also include the release of retainage monies that have been withheld
from the Subcontractor within 20 days after the Subcontractor’s work is
satisfactorily completed. Non-bonded Subcontractors must submit proof of pay-
ment for all material bills and wages to the Prime Contractor before the Prime
Contractor is required to pay the retainage. If retainage is not released as per this
provision, interest will accrue at the rate provided by NDCC 13-01.1-02 begin-
ning the twenty-firstcalendar day after the Subcontractor’s work is satisfactorily
completed.

The release of retainage applies to all tiers of Subcontracts.

D. NoCircumvention. Onfederal-aid Contracts the Contractor shall notinclude any
provision in its Subcontract that would circumvent 49 CFR Part 26.29.

109.06 PAYMENT FOR MATERIAL ON HAND.

Payment will not be made for materials delivered to, or stockpiled on, the project until
incorporated in the work in their final position, except as specified in this Section.

Requests for payment of material on hand shall be submitted in writing to the Engineer.
A delivery invoice itemizing the material must be supplied for all stockpiled materials,
except materials manufactured by the Contractor. A statement from the Contractor
certifying that the material meets specifications, or in the case of stockpiled aggregate,
that it will meet specifications at the time of placement, is required for payment of ma-
terial on hand. For Contractor manufactured materials to be eligible for payment, a ful-
ly documented statement of production costs; including the type of material, amount of
material stockpiled, location of stockpile and itemized breakdown of the cost for pro-
ducing the material shall be submitted to the Engineer.

The Contractor shall furnish paid invoices for all stored materials that have not been
incorporated into the permanent work within 35 days of the date the Department sub-
mitted the estimate for payment. An estimate submitted for payment date is shown on
the top of the detail pages. The paid invoice shall include a notarized statement from
the supplier or fabricator certifying that payment has been received. If a paid invoice is
not furnished, the quantity of any previously allowed material remaining in storage
will be deducted from the next progressive estimate, and further payment will not be
made until the material is incorporated into the work.

Payment for material on hand will be limited to the appropriate portion of the value of
the Contract item and will not exceed the Contract Unit Price for the work item in
which the material is used. Payment will not be made for materials in excess of Plan
quantities. As materials are used in the work, credits equaling the partial payments for
them will be taken on future estimates.

To be eligible for payment, the value of the stored material to be used in one item of
work must exceed $2,000.
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Payment for material on hand will not include payment for fuels, supplies, form lum-
ber, falsework, temporary structures, or other materials which will not become an inte-
gral part of the finished work item.

No partial payment will be made on living or perishable plant materials until planted.

The material shall be delivered to or stockpiled near the project or other Engineer-
approved storage facility.

Payment may be made for structural steel to be used on bridge girders prior to fabrica-
tion. Structural steel stockpiled at production plants or fabrication sites must be stored
separately to qualify for payment and shall be used only for the assigned Contract. Pay-
ment will not be made for reinforcing steel prior to fabrication.

If stored material is lost, stolen, or damaged, the materials value will be deducted from
the subsequent estimate or estimates. Payments authorized shall not constitute final
acceptance of the material and the Contractor shall be responsible for such materials.
Payment of partial estimates for stored material, acceptance of the materials to be
stored, or approval of the storage method does not relieve the Contractor’s responsibil-
ity for all materials and work upon which payments have been made or the restoration
of any damaged work. The payments are not a waiver by the Department of any other
Contract provisions or of its rights to require fulfillment of all Contract terms.

Materials paid for by the Department are the property of the Department, but the risk of
loss shall remain with the Contractor. If materials for which the Department has paid
are later found to be unacceptable, then the Department may withhold amounts reflect-
ing such unacceptable materials from payments otherwise due the Contractor.

In the event of default, the Department may use or cause to be used all paid-for materi-
als in any manner that is in the best interest of the Department.

109.07 COMPENSATION FOR ALTERED QUANTITIES.

When the accepted quantities of work vary from the quantities in the bid schedule, the
Contractor shall accept as payment in full, so far as Contract items are concerned, pay-
ment at the original Contract Unit Price for the accepted quantities of work done. No
allowance except as provided in Section 104.03 will be made for any increased ex-
pense, loss of expected reimbursement, or loss of anticipated profits suffered or
claimed by the Contractor, whether resulting directly from alterations in the work or
indirectly from unbalanced allocation of overhead expenses among the Contract items
or from any other cause.

109.08 ACCEPTANCE AND FINAL PAYMENT.

When the Project has been accepted as provided in Section 105.13, the Engineer will
prepare the final estimate for work performed. After approval of the final estimate by
the Contractor, the entire sum due will be paid after deducting all previous payments
and all amounts owed to the Department or to be retained or deducted under the Con-
tract provisions.

All prior partial estimates and payments shall be subject to correction in the final esti-
mate and payment.
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The Contractor may be required to furnish proof of compliance with all laws which
directly or indirectly apply to the work before any partial or final payment is made.

109.09 CONVERSION TO METRIC SYSTEM.

The transportation industry is moving toward adoption of the Metric System, also
known as the International System of Units (SI). AASHTO has officially endorsed
such action, and uses the Metric System to establish standard sieve sizes in
AASHTO M 92.

Some applicable conversion factors are as follows:

To Convert From To Multiply By

Inch Metre (m)* 0254 or 2.54 x 1072

Foot Metre (m) .3048 or 3.048 x 1071

Foot? Metre? (m?) .092903040 or 9.2903040 x 102
Yard? Metre? (m?)  .836127360 or 8.36127360 x 10-!
Foot? Metre3 (m3) .028316847 or 2.8316847 x 1072
Yard? Metre3 (m3) 764554858 or 7.64554858 x 107!
Pound (Mass) Kilogram 453592370 or 4.53592370 x 10-1
Gallon (U.S.) Metre3 (m3) 003785411784 or 3.785411784 x 103
Metre Inch 39.37007874

Metre Foot 3.280839895

Metre? (m?) Foot? 10.76391042

Metre2 (m?) Yard? 1.195990046

Metre3 (m?) Foot3 35.31466621

Metre3 (m3) Yard3 1.307950619

Kilogram Pound (Mass) 2.204622622

Metre3 (m3) Gallon (U.S.)  264.172052

Additional information and conversion factors can be foundin AASHTO R1 or ASTM
E 380.

*The spelling “metre” is preferred by AASHTO, although “meter” is widely used.

SECTION 110
ENVIRONMENTAL PROTECTION

110.01 DESCRIPTION.

This work consists of operational controls to be practiced and temporary pollution
control measures to be taken to aid in controlling erosion and water pollution resulting
from construction operations.

Temporary erosion and pollution control measures to be taken shall be those shown on the
Plans, proposed by the Contractor and approved by or ordered by the Engineer during the
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life of the Contract. The work shall provide prevention, control, and abatement of water
pollution through the use of berms, dikes, dams, sediment basins, fiber mats, netting,
gravel, mulches, grasses, slope drains, and other erosion control devices or methods.

Temporary erosion and pollution control measures shall be coordinated with perma-
nent erosion control features specified elsewhere in the Contract to the extent practical
to assure economical, effective, and continuous erosion control throughout the con-
struction and post-construction period.

Temporary pollution control may include construction work outside the Right of Way
where roadway associated construction is necessary. This includes borrow pit opera-
tions, haul roads, equipment storage sites, and plant sites.

110.02 MATERIALS.

Mulches may be hay, straw, wood cellulose, corn stalks, bark, corn cobs, wood chips,
or other suitable material acceptable to the Engineer. Mulches shall be clean and free of
noxious weeds and deleterious materials.

Slope drains may be constructed of pipe, fiber mats, rubble, portland cement concrete,
bituminous concrete, plastic sheets, or other material acceptable to the Engineer that
adequately controls erosion.

Grass shall be quick-growing species suitable to the area and should provide a tempo-
rary cover which will not later compete with grasses sown for permanent cover.

Sediment basins, sediment traps, barriers, and filters may be constructed by using
staked hay or straw bales in conjunction with necessary earthwork.

110.03 PRECONSTRUCTION CONFERENCE.

The Contractor shall submit in writing, for acceptance at the preconstruction confer-
ence or before starting work on the construction, a Storm Water Pollution Prevention
Plan (SWPPP). This plan shall include erosion and pollution controls on the project
site, haul roads, borrow pit sites, plant sites, and the disposal of waste materials. No
work shall be started until the plan for pollution control and prevention has been ac-
cepted by the Engineer.

110.04 STORM WATER PERMITS

Any project with a contiguous area of disturbance greater than 1 acre requires a North
Dakota Pollution Discharge Elimination Systems (NDPDES) Construction permit.
Projects that have multiple individual sites of activity will require a permit if any one of
the individual sites has an area of disturbance greater than one acre.

The Contractor of each new project, meeting the criteria above, shall be required to
open an NDPDES permit by completing the permit application process.

The Contractor has day to day operational control of construction and activities and is
thus an operator of the project under the permit. The operator is required by the permit
to adhere to the conditions of the storm water permit and storm water pollution
prevention plan as it relates to controlling erosion and sedimentation during
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Contracted activities, maintaining erosion control devices, conducting inspections and
maintaining appropriate records. The Contractor shall be required to complete and
sign a permit application as it pertains to an operator.

When the Contractor’s project is finalized by the Department, the Contractor may be
released from the storm water permit. If, at the time of finalization, the project meets
the criteria for final stabilization the Department will file, or direct the Contractor to
file, a Notice of Termination (NOT) to the North Dakota Department of Health
(NDDOB). If the project does not meet the criteria for final stabilization the
Department shall be considered the sole permittee for the project. Department project
records shall serve as documentation for reporting the transfer of control for projects in
lieu of the procedures outlined by the NDDOH for permit transfer.

110.05 OPERATIONAL CONTROLS.

A. Work Areas. Where a work area is adjacent to a live stream or lake, or runoff
water from the work area enters a live stream or lake, the Contractor shall erect
barriers or provide sediment basins to prevent direct runoff from reaching the live
stream or lake.

Material shall not be transported across a live stream by fording. A temporary
bridge or crossing shall be used for this purpose.

Mechanized equipment shall not be operated in a live stream channel except to
construct required crossings or barriers and fills at channel changes.

Wash water from aggregate washing or other operations shall be held in a settling
basin to prevent muddy water from entering the live stream or lake.

Portland Cement, fresh Portland Cement Concrete, oily or greasy material or
waste material shall not be dumped into or allowed to enter a live stream or lake.

Perform washout of concrete mixers, delivery trucks, and other delivery systems
in designated areas only. Contractors will provide designated truck washout areas
that will contain washout from concrete placement and construction equipment
cleaning operations. These areas must be self-contained and not drainable to any
storm water outlet of the site. Temporary concrete washout facilities shall be
constructed above grade or below grade at the option of the Contractor and shall
have a temporary pit or bermed areas of sufficient volume to completely contain
all liquid and waste concrete. Temporary concrete washout facilities shall be
constructed and maintained in sufficient quantity and size to contain all liquid and
concrete waste generated by washout operations. Upon completion of construc-
tion, washout areas will be properly stabilized. Payment for concrete washout
facilities and associated work will not be made separately, but shall be included in
the price bid for other items.

The Contractor shall be responsible for the proper disposal of all removed con-
crete, pavement, foundations, and other unsuitable material. The disposal site
shall not be a wetland and shall be a site acceptable to the Engineer.

Compliance with these controls shall not relieve the Contractor of the responsibil-

ity to comply with other provisions of the Contract, nor the responsibility for dam-
age and preservation of property.
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110.06 EROSION CONTROLS.

The Engineer has the authority to limit the surface area of erodible earth material ex-
posed by clearing and grubbing, excavation, borrow and fill operations; and to direct
the immediate installation of permanent or temporary pollution control measures to
prevent contamination of adjacent streams, watercourses, lakes, ponds, or other areas
of water impoundment. Such work may involve construction of temporary berms,
dikes, dams, sediment basins, slope drains, and use of temporary mulches, mats, seed-
ing, or other control devices or methods as necessary to control erosion. Embankment
and cut slopes shall be seeded and mulched as excavation proceeds to the extent con-
sidered desirable and practicable.

The Contractor shall incorporate all permanent erosion control features into the Proj-
ect at the earliest practical time as outlined in the accepted Plan. Temporary pollution
control measures shall be used to correct conditions that develop during construction,
that are needed before installing permanent pollution control features, or that are
needed temporarily to control erosion during construction. These temporary measures
are not associated with permanent control features on the Project.

Clearing and grubbing operations shall be scheduled and performed so grading opera-
tions and permanent erosion control features can follow immediately if Project condi-
tions permit; otherwise temporary erosion control measures may be required between
successive construction stages.

The extent of clearing and grubbing operations and the excavation, borrow, and em-
bankment operations for two-lane construction shall not cover a distance of more than
3 miles. No work shall start in the fourth mile until necessary erosion and pollution
control measures are completed in the first mile.

The extent of clearing and grubbing operations and the excavation, borrow, and em-
bankment operations on four-lane construction shall cover a distance of not more than
2 miles. No work shall start in the third mile until necessary erosion and pollution con-
trol measures have been started in the first mile.

On grade widening and selective grading Projects, the Engineer will limit the extent of
clearing and grubbing, excavation, borrow, and embankment operations in progress
commensurate with the Contractor’s capability and progress in keeping the finish
grading, mulching, seeding, and other such permanent erosion and pollution control
measures current. Construction operations shall be limited to 5 miles until erosion and
pollution control measures have been started in the first mile.

When a suspension of work is ordered or when operations on the Project are suspended
for the winter, the Contractor shall take all action necessary to control erosion, pollu-
tion, and runoff during the shutdown period before the Department accepts responsi-
bility for maintenance.

110.07 METHOD OF MEASUREMENT AND PAYMENT.

A. When temporary erosion and pollution control measures are required due to
Contractor’s negligence, carelessness, or failure to install permanent controls as
part of the scheduled work and are ordered by the Engineer, the work will not be
measured for payment and shall be done by and at the Contractor’s expense.
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B.

Temporary erosion and pollution control work required, but not due to the
Contractor’s negligence, carelessness, or failure to install permanent controls,
shall be performed as ordered by the Engineer. Work items required for this con-
trol work that have a Contract price shall be measured as provided by the Specifi-
cations for that item of work.

Should the Contractor fail to control erosion, pollution, and siltation, the Engineer
will employ outside assistance or State forces to do the work. The direct costs,
overhead costs, and engineering costs incurred under these conditions will be de-
ducted from payments due the Contractor for work done on the Contract.
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SECTION 150
EQUIPMENT
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151.01
151.02

O

151.03

151.04
151.05
151.06
151.07

SECTION 151
GENERAL EQUIPMENT

GENERAL

ROLLERS

Tow-Type Pneumatic-Tired Rollers

Self-Propelled Pneumatic-Tired Rollers

Smooth-Faced Steel-Wheel Rollers

1. General

2. Smooth-Faced Steel-Wheel Roller: Tandem - Type A
3. Smooth-Faced Steel-Wheel Roller: Tandem - Type B
Vibratory Rollers

Combination Rollers

Vibratory Sheep Foot/Pad Foot/Extended Pad Foot Rollers

HAULING EQUIPMENT

Water-Hauling Equipment
Material-Hauling Equipment

BITUMINOUS PAVERS
LIQUID BITUMEN DISTRIBUTORS
AGGREGATE SPREADER

SCALES

General

Truck Scales

General

Installation and Maintenance
Platform and Approaches
Scale Tests

a. Zero Load Test

b. Comparison Test

c. Sensitivity Test

d. Shift Test

Electronic Truck and Hopper Scales
Electronic Weigh System
Randomly Checked Weighing
Electronic Truck Scales
Hopper Scale Tests

a. Sensitivity Test

b. Comparison Test

Full Length Electronic Platform Scales and Hopper Scales
1. Minimum Tonnage

2. Digital Readouts

Belt Scales

1. General

2. Comparison Test

3. Randomly Checked Weighing
4. Weigh Tickets

Loader Bucket Scales

1. General

2. Comparison Test

3. Randomly Check Weighing

AL

AL
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4. Weigh Tickets
G. Contractor Furnished Scale, Scale Person and Dump Person
1. General
2. Construction Requirements
3. Basis of Payment

151.08 MINING/BLENDING MACHINE

SECTION 152
HOT BITUMINOUS EQUIPMENT

152.01 REQUIREMENTS FOR ALL MIXING PLANTS

General

Storage and Heating Equipment
Feeders

Drier

Thermometric Equipment

Flow Rate Meter

Emission Control

Cold-Feed Control

152.02 SAMPLING DEVICES FOR MIXING PLANTS

152.03 SPECIAL REQUIREMENTS FOR BATCH MIX PLANTS AND FOR
CONTINUOUS MIX PLANTS

152.04 SPECIAL REQUIREMENTS FOR DRUM-DRYER MIXING PLANTS

A. General
B. Surge Bins

152.05 MILLING MACHINE
152.06 ASPHALT TRANSPORTER

TOmEOOE

SECTION 153
PORTLAND CEMENT CONCRETE EQUIPMENT

153.01 BATCHING AND WEIGHING EQUIPMENT

A. General
B. Automatic Batching Equipment

153.02 MIXERS

A. Stationary Mixers
B. Truck Mixers
C. Mobile Mixers

153.03 CONCRETE TRANSPORTING EQUIPMENT

A. General
B. Agitators

153.04 SIDE FORMS
153.05 SLIP FORM PAVING EQUIPMENT
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153.15
153.16

ROADBED PLANERS
CONCRETE SPREADERS
VIBRATORS

CONCRETE FINISHING MACHINES

Transverse Finishing Machines for PCC Pavement
Bridge Deck Finishing Machines
Finishing Machines for Bridge Deck Overlays

HAND FINISHING EQUIPMENT

Screeds
Straightedges

SPRAYERS FOR LIQUID CURING COMPOUND
CONCRETE SAWS

JOINT AND CRACK CLEANING AND SEALING EQUIPMENT

General
Hot Poured Joint Sealant
Silicone Sealant

PREFORMED ELASTOMERIC COMPRESSION JOINT SEAL EQUIP-
MENT

GRINDING MACHINE
HYDRODEMOLITION EQUIPMENT
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SECTION 151
GENERAL EQUIPMENT

151.01 GENERAL.

Equipment used on the work shall be of sufficient size and mechanical condition to
produce a product of specified quality. The Engineer may order the removal, replace-
ment, or repair of any equipment that produces non-specification work.

The Contractor may request, in writing, permission to use alternative and innovative
equipment and shall furnish evidence that the proposed equipment produces work
equal to the quality produced with specified equipment.

If permission is granted, permission may be withdrawn if the results are not satisfac-
tory. Any defective or unsatisfactory work produced shall be removed and replaced or
corrected at the Contractor’s expense.

No additional compensation will be allowed for any delays or additional costs incurred
as a result of applying this provision.

151.02 ROLLERS.

A. Tow-Type Pneumatic-Tired Rollers. The roller shall be equipped with at least
seven wheels with pneumatic tires of equal size and ply.

The wheels shall be arranged to provide complete coverage of the area the roller
travels.

The empty and ballasted weights shall be determined from the manufacturer’s rat-
ing, provided the roller has not been modified from its original design and the bal-
last furnished is of known weight. If the roller has been modified or if the ballast is
notof known weight, the Contractor shall provide a suitable scale for weighing the
roller.

Tires shall be uniformly inflated so their air pressure will not vary by more than 5
psi. Rollers shall be operated with tire inflation pressures and wheel loads within
the manufacturer’s recommended range for the size and ply of tire being used.
Rollers shall be constructed so they can be loaded to a gross weight of at least 225
pounds per inch of compaction width.

The tow-type rollers shall not be used to compact paver laid asphalt cement sur-
faces except for incidental patching.

B. Self-Propelled Pneumatic-Tired Rollers. The roller shall be equipped with at
least seven wheels with pneumatic tires of equal size and ply.
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The wheels shall be arranged to provide complete coverage of the area the roller
travels.

Rollers shall start, stop, and reverse direction smoothly, without jerking or back-
lash, and shall be equipped with positive, accurate steering control.

To prevent pickup on asphalt pavement, the roller shall be equipped with smooth-
tread tires, close-fitting scrapers for each wheel, and a system for uniformly mois-
tening each wheel without excessive use of water and detergent. Petroleum prod-
ucts shall not be used for moistening the wheels. The roller shall be equipped with
skirting of sufficient size to retain heat on the tires. “Wobble-wheel” rollers shall
not be used.

The empty and ballasted weights shall be determined from the manufacturer’s rat-
ing, provided the roller has not been modified from its original design and the bal-
last furnished for the roller is of known weight. If the roller has been modified or if
the ballast is not of known weight, the Contractor shall provide a suitable scale for
weighing the roller.

The tires shall be uniformly inflated so their air pressure does not vary by more
than 5 psi. The roller shall be constructed so the contact pressure may be varied
between 40 psi and 90 psi. The contact pressure shall be defined as the “average
ground contact pressure,” expressed in psi, obtained when the wheel load in
pounds is divided by the gross contact area in square inches of the tire. The Con-
tractor shall furnish any data necessary to determine the contact pressures for the
full range of the manufacturer’s recommended wheel loads and tire inflation pres-
sures.

C. Smooth-Faced Steel-Wheel Roller.

1. General. All smooth-faced steel-wheel rollers shall be self propelled and ca-
pable of starting, stopping, and reversing direction smoothly, without jerking
or backlash. The roller shall be equipped with positive, accurate steering con-
trol. The face of all rollers shall be smooth and free from defects which will
mar the surface of the material being compacted. Each wheel or roller shall be
equipped with adjustable spring scrapers, and a system for uniformly mois-
tening the full width of each roll or wheel without use of excess water.

2. Smooth-Faced Steel-Wheel Roller: Tandem - Type A. This roller shall
meet Section 151.02 C.1 and the following requirements:

The empty and ballasted weights shall be determined from the manufactur-
er’s rating, provided the roller has not been modified from its original design
and the ballast furnished is of known weight. If the roller has been modified or
if the ballast is not of known weight, the Contractor shall provide a suitable
scale for weighing the roller.

The roller shall be of a two-axle or three-axle tandem design and when fully
ballasted shall have a gross weight of 10 tons or more.

3. Smooth-Faced Steel-Wheel Roller: Tandem - Type B. This roller shall
meet Section 151.02 C.2 except that when fully ballasted it shall have a gross
weight of 8 tons or more with no specified contact pressure.
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Vibratory Rollers. Vibratory rollers shall be of sufficient size and number to
keep up with roadway production and provide the specified density.

Vibratory rollers for use on rock embankments, granular borrow, and bases shall
meet speed and frequency ranges (vibrations per minute) shown in Table 151-1.
Rollers should be operated at high amplitude unless otherwise directed and the
roller speed and the vibrations per minute coordinated so there is a minimum of 6
impacts per linear foot.

TABLE 151-1
AGGREGATE BASE AND EARTHWORK
Impacts per Linear Foot

Roller

RS/Ip Ie{e}cll. (Vibrations per Minute)
(ft./min.) 1000 1200 1400 1600 1800 2000 2200 2400
1.0 (88) 11.31 13.6 15.9 18.1 20.4 22.7 25.0 27.2
1.5 (132) 7.6 9.1 10.6 12.1 13.6 15.2 16.7 18.2
2.0 (176) - 6.8 8.0 9.1 10.2 11.4 12.5 13.6
2.5 (220) - - 6.4 7.3 8.2 9.1 10.0 10.9
3.0 (264) - - - 6.1 6.8 7.6 8.3 9.1
3.5 (308) - - - - 5.8 6.5 7.1 7.8
4.0 (352) - - - - - - 6.3 6.8
4.5 (396) - - - - - - - 6.1

Vibratory rollers used on plant mix base and hot bituminous pavement shall be
operated at the speed (mph) and frequency ranges to provide a minimum of 10
impacts per linear foot as shown in Table 151-2. Rollers shall be amplitude adjust-
able and operated at low amplitude unless otherwise directed. Only drum-type
rollers will be permitted meeting the following minimum requirements: 1800 vi-
brations per minute (VPM), static force on drums of 135 pounds per linear inch
(PLI) of roller width, and total applied force on vibrating drums (dynamic plus
static) of 300 pounds per linear inch (PLI).

Rollers shall be self propelled, and equipped with spray bars to prevent pickup of
asphalt material. Vibrators shall shut off automatically whenever the roller stops.
Rollers shall be capable of being operated as a static roller.

Vibratory rollers shall be equipped with an accurate and working gauge or gauges
for measuring the frequency of each drum or the Contractor shall provide the En-
gineer with an accurate hand-held resonant reed tachometer for each roller before
using the roller on the Project. If the frequency gauge malfunctions or the ta-
chometer is damaged, the Contractor shall have 48 hours to repair or replace it or
the roller cannot be used on the Project.
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Fullinstructions on the procedures of making amplitude adjustments shall accom-
pany each roller.

TABLE 151-2
ASPHALT PAVING
Impacts per Linear Foot
Roller
Speed . . .
MpPH (Vibrations per Minute)

(ft./min.) 1800 2000 2200 2400 2600 2800 3000

1.0 (88) 204 227 250 272 295 318 341
1.5 (132) 136 152 167 182 197 212 227
2.0 (176) 102 114 125 136 148 159 170
2.5 (220) - - 100 109 11.8 127 136

3.0 (264) - - - - - 109 114

When the roller is in the static mode and prior to achieving required density, the
traveling speed shall not exceed 4 mph.

E. Combination Rollers. Combination Rollers shall meet the requirements of Sec-
tion 151.02 D, except they shall have a single vibrating drum in the front and four
smooth pneumatic tires in the rear. The roller shall have a gross weight of 20 tons
or more.

The tires shall be of equal size and ply and shall be uniformly inflated so the air
pressure of each tire does not vary by more than 5 psi. The contact pressure of the
tires shall be as defined in Section 151.02 B.

F. Vibratory Sheep Foot/Pad Foot/Extended Pad Foot Rollers. Vibratory sheep
foot/pad foot/extended pad foot rollers shall be capable of developing centrifugal
force of 50,000 pounds or more, have a minimum operating weight of 23,000
pounds, and a minimum roller width of 6 feet.

151.03 HAULING EQUIPMENT.

A. Water-Hauling Equipment. Water hauling units shall be equipped with a spray-
ing device capable of evenly distributing water over the designated area. The wa-
ter tank and all connections shall be watertight.

B. Material-Hauling Equipment. The hauling vehicles shall have a dump box ca-
pable of controlled discharge onto the roadbed or into pavers. The dump box shall
be constructed and maintained so material is not lost during transit.

Bituminous mixture haul trucks shall be equipped with a smooth-lined dump box,
free from cracks, holes, or deep dents. The truck frame or dump body shall not
make direct contact with the paver, and the truck or box shall not exert pressure on
the paver during dumping operations. The dump box shall be lubricated when
necessary with a thin film of material that does not dissolve the bitumen. Before
use, excess coating shall be drained out of the box. Petroleum distillates such as
kerosene or fuel oil will not be permitted.
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A hole of sufficient diameter to receive the thermometer shall be provided on the
driver’s side of the truck box at the approximate intersection of imaginary diago-
nal lines drawn from the corners of the truck box.

Each truck shall be equipped with a cover made of canvas or other suitable mate-
rial of adequate size to protect the hot mix from the weather.

151.04 BITUMINOUS PAVERS.

Self-propelled pavers shall be provided with a full width vibrating screed, heated if
necessary, and capable of spreading and finishing the mix in lane widths to the speci-
fied typical section and thicknesses shown on the Plans. Hydraulic extendable screeds
may be used for variable width pavements. The paver shall have an auger that extends
to within one foot from either edge of the vibrating screed. Pavers used for shoulders
and similar construction shall spread and finish the mix in widths shown on the Plans.

The paver’s receiving hopper shall have sufficient capacity for a uniform spreading
operation and with a distribution system that places the mixture uniformly in front of
the screed.

The screed or strike-off assembly shall produce the specified finished surface without
tearing, shoving, or gouging the mixture.

The paver shall operate at speeds consistent with continuous and uniform laying of the
mixture.

The control system shall automatically control the elevation and transverse slope of
the paver screed. A 30-foot minimum length rolling straightedge, erected stringline, or
other approved device shall be used to establish the grade reference for control of the
screed height. The tension in the stringline shall be adequate to prevent deflection due
to the weight of the grade sensor. The system shall permit the grade reference device to
operate on either side of the paver, and shall maintain the desired transverse slope re-
gardless of changes in screed elevation. The system shall be capable of conversion to
manual control of the screed slope and elevation. Whenever breakdown or malfunc-
tion of the automatic screed controls occurs, the equipment may be operated manually
for the remainder of that working day, provided the finished product meets Specifica-
tions. Frequent or prolonged breakdown shall constitute cause for work suspension
until satisfactory repairs or replacements are made.

151.05 LIQUID BITUMEN DISTRIBUTORS.

Distributors shall be mounted on a truck capable of maintaining uniform speeds for
proper application of the bitumen.

The distributor shall apply the bitumen uniformly on the designated area, at the speci-
fied rate, within a tolerance of 0.02 gallon per square yard.

The truck shall be equipped with a tachometer, visible to the driver, which accurately
registers the truck speed in feet per minute. The tachometer shall be operated by a
wheel independent of the truck wheels.

The distributor shall be equipped with a circulating heating system that evenly controls
the heating of the bitumen to the specified temperature. The tank shall be equipped
with a visible thermometer that accurately registers the temperature of the contents.
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The distributor pressure pump shall be capable of maintaining a uniform and sufficient
pressure throughout the full length of the spray bar during operation. A gauge shall be
provided which shows the pump output in gallons per minute.

The distributor shall be equipped with full-circulation spray bars designed to permit
any adjustments necessary to obtain uniform, complete distribution of bitumen on the
designated area. The flow of bitumen through the spray nozzles shall be controlled by
cutoff valves to start and stop the flow quickly and uniformly over the length of spray
bar without dripping. The Contractor shall provide data showing the manufacturer’s
instructions or recommendations for spray bar height above the road surface, nozzle
size, and angle of spray fan with the spray-bar axis.

A workable gauge shall be visibly located on the distributor tank for determining the
quantity of material in the tank at any time. The Engineer may require that the distribu-
tor be calibrated at any time. All necessary means and assistance for calibrating the
distributor shall be provided by the Contractor.

For each distributor, the Contractor shall provide charts, tables, or other means for ac-
curate, rapid determination of application rates in gallons per square yard for various
spray bar widths, truck speeds, and pump pressure, or output.

151.06 AGGREGATE SPREADER.

The aggregate spreader shall deposit the designated quantity of aggregate per square
yard in a smooth, uniform layer on the freshly deposited bitumen so the equipment
wheels do not contact any bitumen not covered by aggregate. The rate of aggregate
discharge shall be uniform over the full application width, and whenever necessary,
cutoff plates shall be provided to reduce the width of spread in suitable increments to
meet job requirements.

The application width of the spreader shall be adequate to cover the full width of one
traffic lane plus one foot; however, the application width will not be required to exceed
13 feet.

151.07 SCALES

A. General. The Contractor shall have the scale tested and certified by the Weights
and Measures Division of the Public Service Commission or a certified scale serv-
ice within 6 months prior to use on the Project. Before beginning the weighing
operation, the Engineer shall test the scale, and if the scale is not within the re-
quired tolerance, the Engineer may serve written notice to have the scale retested
by an approved agency before allowing it to be used on the Project.

The Contractor shall bear all expenses for having scales tested and certified by the
Weights and Measures Division of the Public Service Commission or a certified
scale service, and for making weight comparisons with other scales.

The scale shall not be altered from the manufacturer’s original design unless altera-
tions are approved by the Weights and Measures Division of the Public Service
Commission or a certified scale service, and specifically shall not be altered to
weigh loads in excess of the rated capacity of the scale.

The Contractor shall provide 100 pounds of test weights in units of 50 pounds
each. Weights shall be made of metal not easily altered in size or weight. Each
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weight shall be certified as to weight by the Weights and Measures Division of the
Public Service Commission or a certified scale service, and stamped or perma-
nently marked with its certified weight.

Scale persons may not be provided by the Department when electronic scales with
automatic printers are used.

The Contractor is responsible for meeting the legal load limits established by law.

B. Truck Scales.

1.

General. For each truck scale, the Contractor shall furnish a weather tight
building equipped with light, heat, air conditioning, and a chair or stool for
the scale operator’s use. The building shall enclose the recording beams of
the scale.

Installation and Maintenance. The scale shall be installed on a firm, level
foundation. All working parts shall be installed and maintained in correct po-
sition with respect to level and vertical alignment. Adequate clearance shall
be maintained around all working parts. Knife-edge pivots shall be sharp and
straight, and pivot-bearing surfaces shall be smooth. The scale shall be
cleaned as necessary for the proper functioning and accuracy. The Contractor
is responsible for keeping the scale platform clean.

Platform and Approaches. The scale shall have a platform of adequate
length to weigh the longest truck or truck-trailer combination in one opera-
tion or,

a. The truck or truck-trailer combination shall be weighed on separate
scales whose platforms are at the same elevation and arranged to permit
simultaneous weighing of the entire unit, or,

b. The wheel loads of the truck or truck-trailer combination may be
weighed in separate operations provided any wheels not resting on the
scale platform are supported on a concrete or asphalt paved level ap-
proach or on an independent level platform rigidly constructed of wood
or steel.

Scale Tests. The Contractor shall maintain the scale balance and conduct the
testing as the Engineer deems necessary to insure that the scale accuracy is
within the Specifications. If the scale does not meet the tolerances specified
below, use of the scale shall be discontinued until the scale is repaired and is
within the specified tolerances. The scale shall meet the following:

a. Zero Load Test. When no load is on the scale and all beam weights are
set at zero, the scale shall be adjusted to balance or to read zero.

b. Comparison Test. The scale shall be maintained within plus or minus 1
percent of the correct weight of the applied load. A minimum of one
comparison test is required for every 5,000 tons of material weighed or
one day’s production, whichever is greater. The comparison test can be
made by one of the following methods:

(1) Aloaded truck, which has been weighed on the Contractor’s scale
will be randomly selected by Department personnel at a random
time and weighed on another certified scale.
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(2) A piece of equipment that has been certified as to weight shall be
weighed on the Project scale. The piece of equipment shall weigh at
least 60 percent of the maximum weight which will be applied to the
scale for the Project. The certified weight shall be initially deter-
mined at the time the scale is certified and rechecked each time the
scale is recertified. The piece of equipment shall have a plate show-
ing the certified weight welded to it. The piece of equipment shall be
clean of mud and dirt and shall be refueled each time it is used for the
weight comparison. Recertification will be required when any
changes, such as wheel weights and ballast are made that will affect
the certified weight.

When a piece of equipment with a certified weight is used to make
scale checks, weight comparisons are to be made with another certi-
fied scale for the first 2 days of operation and once a month thereafter.

Any weight comparisons that do not meet Specifications (plus or
minus 1 percent of the applied load) will be rechecked after adjust-
ments are made.

Sensitivity Test. A weekly sensitivity test shall be made by adding 100
pounds of test weights to the scale after a loaded truck is on the scale and
the load has been weighed. If the scale is not sensitive to the added
weight, the scale shall not be used on the Project until it has been re-
paired.

Shift Test. The scale shall weigh within the required accuracy regard-
less of the position of the load on the scale platform. The performance of
the scale with off-center loading shall be checked by comparing the re-
sults obtained by weighing a loaded truck with: (1) the rear wheels at the
extreme end of the scale platform; (2) the position of the truck is then re-
versed with the rear wheels at the extreme opposite end of the platform;
and (3) the truck is centered on the scale platform.

This test shall be performed at the beginning of the Project and at least
one other time during the Project. Weight differences shall not be greater
than 0.2 percent of one another.

C. Electronic Truck and Hopper Scales.

1. Electronic Weigh System. The electronic digital weigh station shall use a
load cell or cells. All scales shall conform to the current edition of the Na-
tional Bureau of Standards Handbook 44. The weight indicated shall be accu-

rate

The

to within 1.0 percent of the true weight.

system shall include an automatic printer that provides the following

minimum information:

o a0 o

Project Number (numerical) f. Gross Weight

Date g. Tare Weight

Time h. Net Tons in the Load
Ticket Number (consecutive) i. Product Designation
Haul Unit Number

Items f and g will not be needed if the material is weighed in a hopper scale.
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The printer shall produce a minimum of two copies of each ticket with a
maximum size of 5-1/2 x 8-1/2 inches, and the words and numerals shall be
clear and legible.

The printer and the control shall be programmed or otherwise equipped to
print a word or symbol identifying when any weight information is manually
entered.

If the printer or control malfunctions, manual weighing and recording as
specified in Section 151.07 B will be permitted. Also, in the event of a printer
or control malfunction, material that is in storage or in a surge bin may be de-
livered to the roadway, if the weight of the material can be accurately estab-
lished.

Randomly Checked Weighing. When a Department scaleperson is not
used, the Engineer shall validate the truck and/or material weight by ran-
domly reweighing the truck. The Engineer shall randomly select a minimum
of one loaded truck for each 5,000 tons of material weighed or one day’s pro-
duction, whichever is greater, to validate the weight. The weight check must
be done on a certified scale.

Should the random weight checks disclose weight differences of more than 1
percent using the comparison test, the scale shall be retested and adjusted as
necessary to assure accurate weighing.

Electronic Truck Scales. Electronic truck scales shall meet Sections 151.07
A and 151.07 B.

Hopper Scale Tests.

a. Sensitivity Test. A weekly sensitivity test shall be made by adding 100
pounds of test weights after the hopper scale is loaded and weighed. If
the scale is not sensitive to the added weight, the scale shall not be used
on the Project until it has been repaired.

b. Comparison Test. The scale shall be maintained within plus or minus 1
percent of the correct weight of the applied load. One comparison test is
required for every 5,000 ton of material weighed or one day’s produc-
tion, whichever is greater. The test shall be made by comparing the
weight of the material in the hopper and the weight of the material after it
is weighed on another certified scale.

D. Full Length Electronic Platform Scales and Hopper Scales. The Full Length
Electronic Platform Scale (FLEPS) shall be equipped with a platform of sufficient
length that the longest hauling unit can be weighed in one operation. Split weigh-
ing will not be allowed.

1.

Minimum Tonnage. The Contractor shall furnish a Full Length Electronic
Platform Scale or an Electronic Hopper Scale on any Contract that contains at
least one pay item whose quantity must be determined by weighing, and the
estimated quantity of that pay item is 50,000 tons or more. The Contractor
may use other approved scales to weigh pay items of lesser tonnage.
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2. Digital Readouts. Each FLEPS and Hopper Scale shall be equipped with an
electronic digital readout which displays the tonnage being weighed and will
operate continually during weighing operations.

E. Belt Scales.

1. General. Belt conveyor scales shall comply with the requirements for Belt-
Conveyor Scales in the current edition of the National Bureau of Standards
Handbook No. 44. The weight indicated shall be accurate to within 1.0 per-
cent of the true weight.

2. Comparison Test. At the beginning of each day, the Contractor shall weigh
five or more loads from sequential hauling units and compare the total weight
with the total weight of the same loads taken on a platform scale meeting
specification requirements. The belt scale shall be maintained within plus or
minus 1 percent of the platform scale.

3.  Randomly Checked Weighing. The Engineer will randomly select a mini-
mum of one loaded truck for every 1,000 tons of material weighed or one
day’s production, whichever is less, to validate the weight. The weight check
must be done on a certified scale.

Should random weight checks disclose weight differences of more than 1.0
percent, the scale shall be retested using the comparison test and adjusted as
necessary to assure accurate weighing within 1 percent.

If testing shows the scale has been under-weighing, it shall be adjusted im-
mediately. The Contractor shall not be compensated for any loss from under-
weighing.

Ifthe scale has been over-weighing, its operation shall cease immediately un-
til adjusted. The Engineer will determine the weight of all material weighed
after the last comparison test meeting the specified requirements. This weight
will be reduced by the percentage of scale error that exceeds one percent to
determine the pay quantity.

4. Weigh Tickets. The Contractor shall provide two copies of weigh tickets that
provide the following minimum information:

a. Project Number e. Hauling Unit Number
b. Date f. Net tons in the load

c. Time g. Pit Location

d. Ticket Number (Consecutive) h. Type of Material

The tickets and weighing procedures shall be approved by the Engineer.
F. Loader Bucket Scales.

1. General. Loader bucket scales shall use a load cell or cells. All scales shall
conform to the current edition of the National Bureau of Standards Handbook
44. The weight indicated shall be accurate to within 1.0 percent of the true
weight.
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Comparison Test. At the beginning of the first day of production, the
Contractor shall weigh three or more loads from sequential hauling units and
compare the total weight with the total weight of the same loads taken on a
platform scale meeting specification requirements. Load the trucks using the
loader scale in dynamic mode. The loading area shall be level. Operation of
the loader scale shall be as recommended by the manufacturer for accurate
weighing. The weight obtained from the loader bucket scale shall be within
plus or minus 1.0 percent of the platform scale.

Randomly Checked Weighing. The Engineer will randomly select a mini-
mum of one loaded truck for each day’s production to validate the weight.
The weight check must be done on a certified scale.

Should random weight checks disclose weight differences of more than 1.0
percent, the scale shall be retested using the comparison test and adjusted as
necessary to assure accurate weighing within 1.0 percent.

If testing shows the scale has been under-weighing, it shall be adjusted
immediately. The Contractor shall not be compensated for any loss from
under-weighing.

If the scale has been over-weighing, its operation shall cease immediately
until adjusted. The Engineer will determine the weight of all material
weighed after the last comparison test meeting the specified requirements.
This weight will be reduced by the percentage of scale error that exceeds one
percent to determine the pay quantity.

Any time during production the Engineer may require the loader bucket scale
to be checked for accuracy.

Weigh Tickets. The computerized scale system shall include an automatic
printer that prints two weigh tickets to be provided to the Engineer containing
the following minimum information:

a. Project Number e. Hauling Unit Number

b. Date f.  Net tons in the load

c. Time g. PitLocation (by legal description)
d. Ticket Number (Consecutive) h. Type of Material

The tickets and weighing procedures shall be approved by the Engineer.

G. Contractor Furnished Scale, Scale Person and Dump Person.

1.

General. If specified on the Plans, this work shall consist of providing a
scale, scale person, and dump person for proper construction of the Project.

Construction Requirements. The Contractor shall furnish and use a full
length electronic truck scale meeting the requirements of Section 151.07 of
the Standard Specifications and the following requirements for weighing all
Aggregate Base or specified materials on the Project.

The electronic truck scale system shall include an automatic printer for haul
tickets and haul sheets.
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The computerized scale system shall include an automatic printer that prints a
haul ticket containing the following information:

a. Project Number g. Ticket Number

b. Time h. Gross Weight

¢ Haul Unit Number i. Net Weight (in tons)

d  Tare Weight j.  Material Spread Distance
e Type of Material k. Pit Location

f.  Date

The system shall also print a daily haul sheet containing the following infor-
mation:

a. Date g. Material Hauled

b. Project h. Running Total

c. Contractor i. Haul Sheet Number
d. Haul Sheet Total j. Pit Location

e. Type of Project k. Subcontractor

f.  County 1. Pit Owner

The haul sheet shall list each truck number and the net tons for each load
hauled and total tons hauled for each unit. A haul sheet shall be made for each
type of material.

The haul sheet shall also include a certified statement stating that this is a true
and accurate quantity of material supplied to the Project and a line for the
Contractor’s signature. The haul sheet shall be signed by the Contractor and
submitted to the Engineer at the end of each day. The haul sheet shall contain
a blank line for the Engineer’s signature.

In the case of computer malfunction, manual weighing will not be allowed for
more than two consecutive work days.

The automated scale system shall be programmed so that when an over-
weight load is on the scale, a ticket will not be printed. An overweight load is
defined as any load thatis 1,000 pounds over the Legal Gross Vehicle Weight.
An overload message with the gross vehicle weight shall be displayed so the
overload amount is known.

The Contractor shall also provide a scale person and a person to control the
contractor’s dumping operation. The scale person shall operate the comput-
erized scale system and provide each truck driver with a scale ticket for each
load. The scale person shall check and record the tare weights of each hauling
unit on a daily basis and provide a daily tare weight report to the Engineer.
The scale person shall, under the observation of the Engineer, conduct scale
tests as indicated in Section 151.07 B.4 a, ¢, and d of the Standard Specifica-
tions to insure the scale is operating within specification tolerances. The En-
gineer will conduct test item b. Comparison Test by randomly selecting a
loaded truck, already weighed, for the scale check. All scale checks shall be
documented and given to the Engineer with the daily tare weight report.
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If aweight comparison check shows the scale under-weighing, it shall be ad-
justed immediately. The Contractor shall not be compensated for any loss
from under-weighing.

If the scale has been over-weighing, (greater than the 1.0 percent limitation),
operations will cease immediately until adjusted. The Engineer will calculate
the combined weight of all material weighed after the last test showing accu-
rate results. This combined weight will be reduced by the percentage of scale
error. The Contractor’s payment for this material will then be calculated us-
ing the bid price times the reduced combined weight.

The dump person shall control the Contractor’s truck-dumping operations to
insure proper material placement.

3. Basis of Payment. All costs to provide a full length electronic scale, scale
person, dump person, haul tickets, and haul sheets shall be included in the bid
price for the item being hauled.

151.08 MINING/BLENDING MACHINE.

The mining/blending machine shall be a self-propelled machine designed to pulverize
the existing asphalt layers to a specified maximum size. It shall be capable of uniformly
blending the pulverized material with existing or added aggregate base material. The
machine shall have a control system to automatically control the elevation of the cut-
ting head and be heavy enough to mine and blend the material to the specified depth.

SECTION 152
HOT BITUMINOUS EQUIPMENT

152.01 REQUIREMENTS FOR ALL MIXING PLANTS.

A.

General. Intermingling of aggregate sizes shall be prevented by providing ade-
quate space between stockpiles. Various plant units shall be designed and coordi-
nated to permit uniform, uninterrupted production under normal operating condi-
tions and shall be capable of accurately calibrating and checking the proportions
of each ingredient used in the mixture.

Storage and Heating Equipment. Storage tanks shall uniformly heat the bitu-
men to the required temperature range, without damaging or changing its charac-
teristics. Direct flame against the storage tanks will not be permitted. The tank
shall be equipped with a thermometer that accurately registers the temperature of
the bitumen. The Contractor shall provide measuring sticks and outage tables for
accurately calibrating the tanks and checking the quantity of material in the tanks
at any time. Bitumen storage or supply facilities shall adequately supply material
so the plant can operate at full capacity without interruption.
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C.

D.

Feeders. The plant shall have an accurate mechanical means for feeding aggre-
gates into the drier so uniform production and temperature is obtained.

Drier. The plant shall include one or more driers which continuously agitates,
heats, and dries the aggregates as specified.

Thermometric Equipment. Temperature recording equipment shall be fur-
nished that automatically and continuously records the mix temperature as it is
discharged from the plant. The equipment shall record temperature variations of
20°F. within one minute of the time the variation occurs. The mechanism shall be
accessible; have a transparent, dust-proof cover; and be located where it is unaf-
fected by plant vibration. The mix temperature of each day’s production shall be
automatically recorded on a chart or charts suitably graduated to permit determi-
nation of time within 15 minutes and temperature within 10°F. The charts shall be
submitted to the Engineer daily.

Flow Rate Meter. The quantity of asphalt cement being discharged into the
mixer shall be measured by a flow rate meter with totalizer, permanent recorder,
and temperature compensation capabilities. The totalizer shall have the capacity
of recording 1,000,000 gallons with a certified accuracy of +0.20 percent. The
flow rate meter and totalizer shall be temperature-corrected automatically to
60°F. within an operational range of 60° to 450°F.

The flow rate meter shall continuously display and permanently record on a chart
or printout the asphalt percentage of the total mix on a time-coordinated basis. The
maximum chartincrements shall be 0.10 percent of the total mix. If the flow varies
by more than +0.25 percentage points from the set percentage of asphalt, the Con-
tractor shall correct the oil variance. The Contractor shall have 1/2 hour after the
first start up of the day and five minutes after any additional start up to adjust the
plant to meet the tolerance. The recorder shall be accessible to the Engineer at all
times, and the record of each day’s operation shall be submitted daily to the Engi-
neer.

The Contractor shall calibrate the flow meter for accuracy before the start of each
Project and as necessary during the course of the Project to assure the specified
accuracy. The Contractor shall make available to the Engineer a copy of the opera-
tions manual of the flow meter.

Emission Control. Scrubbers or similar devices shall be used to meet pollution
standards. Liquids from a wet scrubber shall not be discharged into a live stream,
lake, or pond. The effluent shall be circulated through sludge pits or tanks. The
resultant sedimentation, together with all other waste material developed by
crushing and mixing operations, shall be contained or otherwise acceptably dis-
posed of.

Cold-Feed Control. When aggregate is handled by cold-feed control, all plant
screens are removed with the exception of a scalping screen used to prevent
oversize rock from entering the mix. The scalping screen’s opening size shall not
exceed the mix’s maximum size aggregate plus 1/2 inch. A mechanical feeder
having a separate bin for each aggregate to be blended in the mixture shall be
provided. Each bin shall be equipped with dividers to prevent overflow of aggre-
gate to adjacent bins, and shall have a separate and positive feed control that canbe
easily and accurately calibrated. The feed shall be quick-adjusting, and shall
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maintain a constant and uniform flow of aggregate throughout the range of its
calibration.

152.02 SAMPLING DEVICES FOR MIXING PLANTS.

The plant shall be equipped for readily obtaining a representative sample of each size
of aggregate, or of the combined aggregate before the aggregate enters the mixing unit.

The Engineer shall have the right to obtain an aggregate sample at any time during the
mixing operation. The Contractor may stop the belt entering the mixing plant to allow
the inspector to remove a sample or provide a sampling device that is easily operated
by the inspector without interrupting the mixing plant operation.

The sampling device shall be approved by the Engineer before the mixing plant is ap-
proved for use on the Project.

152.03 SPECIAL REQUIREMENTS FOR BATCH MIX PLANTS AND FOR
CONTINUOUS MIX PLANTS.

The batch-type hot mix plant and the continuous type hot mix plant shall meet Sec-
tion 152.01 of these Specifications except Section 152.01 F., and shall meet Sec-
tion 152.02 of these Specifications and the requirements of AASHTO M 156.

152.04 SPECIAL REQUIREMENTS FOR DRUM-DRYER MIXING
PLANTS.

A. General. The drum-dryer hot mix plant shall meet Sections 152.01 and 152.02.

The drum-dryer mixing process shall provide positive weight control of the cold
aggregate feed with a belt scale or other device to automatically regulate the feed
gate and permit instant correction of variations in load. The cold-feed flow shall
be automatically coupled with the bitumen flow to maintain the required propor-
tions. The system shall be equipped with automatic burner controls and shall pro-
vide for temperature sensing of the bituminous mixture at discharge.

The Contractor shall have, for review by the Department, a copy of the manufac-
turer’s manual for the plant. The pitch of the drum shall be no greater than 3/4 inch
per foot or as recommended by the manufacturer.

When plant production is changed during normal operations, the temperature of
the mix shall be maintained within 20°F. of the average temperature of the mix
produced within the preceding 1/2 hour of the plant production change.

B. Surge Bins. The plant shall have adequate bin storage for the hot mix to ensure
continuous production operations. Surge bins for hot storage shall have batchers,
baffle plates, or other approved devices to minimize segregation during loading
and unloading. Surge bins which permit an uninterrupted free fall of material from
the loading conveyor shall not be used.

152.05 MILLING MACHINE.

The milling machine shall be a self-propelled machine specifically designed to mill
and remove existing asphalt pavement to a specified depth, profile, cross slope, and
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surface texture. The machine shall be of a size, shape, and dimensions which does not
interfere with safe traffic passage adjacent to the work.

The machine shall have a control system to automatically control the elevation and
transverse slope of the milling head. A 15-foot minimum length skid, rolling straight-
edge or other approved device shall be used to establish the grade reference for control
of the milling head. The system shall permit the grade reference device to operate on
either side of the milling machine, and shall maintain the desired transverse slope re-
gardless of changes in the elevation of the milling head.

Conveyors capable of side, rear, or front loading shall be provided with the necessary
equipment to transfer the milled material from the roadway to a truck.

152.06 ASPHALT TRANSPORTER.

Tank trucks used to transport bituminous material shall be sealed at the refinery and
shall be equipped with a bitumen sampling valve. This valve shall be conveniently lo-
cated for sampling, preferably in the lower half of the rear bulkhead and at least one
foot from the shell. The valve shall be inside the tank with the valve stem and outlet
extending outside the tank.

SECTION 153
PORTLAND CEMENT CONCRETE EQUIPMENT

153.01 BATCHING AND WEIGHING EQUIPMENT.

A. General. The batching plant, including its supports and foundations, shall be de-
signed to safely withstand any operating stresses. The plant shall be leveled to
maintain accuracy of the weighing mechanism. Bins with suspended weighing
equipment shall be fully loaded for a minimum of two hours before testing the
weighing equipment. The weighing mechanism shall be constructed or shielded
to provide protection and accurate operation during windy or other adverse
weather conditions.

The batching plant shall include individual bins or a bin with individual compart-
ments, for each separate aggregate component, constructed to prevent intermix-
ing of aggregate before weighing. The weigh hopper or hoppers shall be charged
to assure the batched weights are within the tolerances specified in Section
802.04 B.1. The separate aggregate components for each batch may be weighed
cumulatively in a single hopper or separately in individual hoppers. When
weighed cumulatively, the aggregate shall be weighed in the specified sequence.
A scalping screen or other device which is capable of removing deleterious, over-
sized material from the aggregate prior to charging the bins shall be placed on each
bin at the batching plant.

Bulk cement and fly ash shall be weighed in a hopper and kept separate from the
aggregates. The hoppers shall be attached to a separate scale for weighing compo-
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nent materials. Bulk material shall be charged into the weigh hopper from a
weatherproof bin equipped to permit accurate control of the quantity of material
withdrawn for each batch, within the tolerance specified in Section 802.04 B.1.

The hoppers for weighing any ingredients shall be freely suspended on scales
without other contacts that may affect proper functioning of the scales. The weigh
hoppers shall complete discharge without loss of materials and without manual
assistance. If complete discharge cannot be obtained, the hoppers shall be
equipped with a vibrator. Hoppers shall hold the materials being weighed without
spillage and the discharge gates shall not leak when closed.

Hoppers which are loaded by compressed air shall be vented to relieve air pressure
build up. This build up could cause faulty operation of the weigh mechanism or
result in false scale readings.

Weigh hopper scales shall be either the beam or springless dial type, of standard
make and design equipped to permit quick, easy balancing at zero load. The scales
shall be accurate within a tolerance of 0.5 percent throughout the range of use. For
dial scales the predetermined batch weight of each ingredient being weighed shall
be marked on the dial face by an adjustable pointer. Beam scales shall be equipped
with an “over and under” indicator to show the beam in balance at zero load and
provide positive visual evidence of overweights and underweights. The beam
scale shall include a separate beam for each ingredient being weighed.

The Contractor shall have the scale tested and certified by the Department of
Weights and Measures or a certified scale service within 6 months before use on
the Project.

The scales shall be tested as often as the Engineer deems necessary for continued
accuracy. The Contractor shall provide at least one standard 50-pound test weight
for each 500 pounds of capacity of the maximum size scale; however, not less than
10nor more than 20 such test weights shall be required. Any scale which cannot be
maintained accurately within the specified tolerance shall be replaced or repaired.
The Contractor shall make all arrangements and bear all expenses incurred in hav-
ing the scales tested and certified.

Automatic Batching Equipment. Automatic batching shall be required for
P.C.C. Pavement projects with 3,000 or more cubic yards of concrete. The auto-
matic batching equipment shall conform to the general requirements of Section
153.01 A and to the additional requirements of this Section.

For each batch a single actuation of a starting device shall be the only manual op-
eration permitted to proportion the designated quantity of each ingredient into the
weigh hopper or hoppers.

The automatic batching equipment shall be interlocked so that: (1) The charging
mechanism of any weigh hopper cannot be opened until the scale has returned to
zero and the discharge mechanism of the weigh hopper has closed; (2) the dis-
charge mechanism of the weigh hopper cannot be opened if the charging mecha-
nism is open; (3) the discharge mechanism cannot be opened until all ingredients
have been batched to their designated weights, within the specified tolerances;
and (4) if separate aggregate components are weighed cumulatively in a single
hopper, the aggregates are weighed in the specified sequence.
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The designated batch weight of bulk cement and fly ash and of each separate ag-
gregate component shall be preset at the direction of the Engineer before the batch
cycle starts.

The automatic scales for weighing bulk cement and fly ash shall be equipped with
an automatic recording device to graphically record or print the batched and
empty weights. Graphic recording charts shall be graduated for time intervals not
exceeding 15 minutes, and shall have minimum weight graduations not greater
than 0.1 percent of the nominal capacity of the scale. If printed tapes are used, they
shall record the consecutive batch number; and the minimum weight graduation
printed on the tape shall not exceed 0.1 percent of the nominal capacity of the
scale. The weight recording mechanism shall be accurate within one graduation of
the chart or tape.

The automatic batching equipment shall be capable of conversion to manual op-
eration. Manual operation will be limited to 12 hours for reasons of breakdown in
the automatic equipment, except by written permission of the Engineer.

153.02 MIXERS.

A.

Stationary Mixers. Each mixer shall be amechanically operated revolving drum
or revolving blade type. The mixer shall have attached, in a prominent place, a
manufacturer’s certified rating plate showing the maximum mixer capacity, the
recommended speed of rotation of the drum or blade (rpm), and the mixer’s regis-
tration number. The mixer shall have a rated capacity of not less than 10 cubic feet.
A mixer of smaller capacity may be approved for items of work other than Con-
crete Pavement (Section 550) and Concrete Structures (Section 602) provided the
volume of concrete required for the pour is less than 10 cubic yards.

The total production capacity of the mixer or mixers shall be adequate to furnish
concrete at a rate which permits uninterrupted placement and finishing opera-
tions.

The mixer shall be cleaned at intervals required to keep deposits of hardened con-
crete from accumulating in the mixer drum. The pick up and throw over blades
shall be repaired or replaced when blade wear exceeds 10 percent of the original
blade depth. The Contractor shall: (1) have available at the job site a copy of the
manufacturer’s design showing the original layout and dimensions of the blades,
or (2) place permanent marks on each blade to show points of 10 percent wear
from new conditions.

Multiple compartment mixers shall be designed for synchronized operation of the
charging, mixing, transfer, and discharge cycles so that a single batch will not be-
come intermingled in the mixer with material from another batch.

Each mixer with a capacity of 10 cubic feet or more shall be equipped with a water
measuring system. When the mixer has a rated capacity less than 10 cubic feet, the
mixing water may be measured and added by approved manual methods. The
water measuring system may be mounted on a mixer or may be a separate unit lo-
cated at the mixing site. The system shall deliver the designated quantity of water
for each batch within the tolerance specified in Section 802.04 B.1.e. The system
shall be constructed so the water flow to the mixing drum automatically stops
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when the designated quantity of water has been delivered. The system shall be
readily adjustable and shall have an accurately calibrated indicator showing the
quantity of water measured for each batch. Outside taps and valves or other ap-
proved means shall be provided to permit convenient and accurate calibration of
the water measuring system. The Contractor shall furnish all equipment and assis-
tance necessary to calibrate the system before use and as necessary to maintain the
specified tolerances.

A visual volumetric measuring unit must be used in all admixture dispensing sys-
tems where the admixture dosage rate does not exceed 32 fluid ounces/100
pounds of cement. The measuring unit shall be located where the plant operator
can clearly read the index points on the measuring unit from the operator’s station.
A measuring unit will not be permitted in a plant where the batching office and
batch plant are widely separated or where the batch cycle time is insufficient to
allow the fill and discharge of a measuring unit. In such cases, a flow indicator
must be installed in the admixture line to indicate to the plant operator the start and
completion of each batch. Also, a suitable measuring unit must be installed in the
line to allow checking the dispenser accuracy periodically. A separate dispenser is
required for each admixture.

The revolving drum type stationary mixer shall have a manufacturer’s guaranteed
capacity capable of mixing and holding a volume of concrete equal to its rated ca-
pacity plus 10 percent without spillage. The revolving blade type stationary mixer
shall mix and hold a volume of concrete equal to its rated capacity without spill-
age. The speed of rotation of the mixing drum or blades shall be as specified by the
manufacturer.

When the stationary mixer has rated capacity of less than 10 cubic feet, the mixing
cycle may be timed by any method approved by the Engineer. When the rated ca-
pacity of the mixer is 10 cubic feet or more, the mixer shall be equipped with con-
trols for automatically timing the mixing cycle for each batch. The automatic tim-
ing controls shall be interlocked with the discharge mechanism so no part of the
batch can be released until the designated mixing time has elapsed. The comple-
tion of each mixing cycle shall be indicated by an audible or visual signal. The
timing mechanism shall be constructed or enclosed so it can be locked when di-
rected by the Engineer. If the timing device or interlocks break down or fail to op-
erate properly, operation of the mixer may be temporarily controlled by an ap-
proved manual timer until repairs can be made, provided a mixing time for each
batch of not less than 90 seconds can be maintained. If repairs are not completed
within 72 hours, further use of the mixer shall be discontinued. Each stationary
mixer used to mix concrete for pavement shall be equipped with an approved me-
chanical batch counter.

Truck Mixers. The maximum cubic yard capacities for mixing and agitating
shall be as guaranteed by the manufacturer on the rating plate attached to the truck
mixer. The mixing speed for the revolving drum type mixer shall be not less than
four revolutions per minute of the drum, nor greater than a speed resulting in a
peripheral velocity of 225 feet per minute at the largest diameter of the drum. The
mixing speed for the revolving blade type mixer shall be not less than four nor
more than 16 revolutions per minute of the mixing blade. The agitating speed for
either the revolving drum or revolving blade type mixer shall be not less than two
nor more than six revolutions per minute. The truck mixer shall be equipped with a
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revolution counter which registers the number of revolutions of the mixing drum
or blades when operated at mixing speed.

The mixer shall be cleaned at intervals, required to keep deposits of hardened con-
crete from accumulating in the mixer drum. The pick up and throw over blades
shall be repaired or replaced when blade wear exceeds 10 percent of the original
blade depth. The Contractor shall: (1) have available at the job site a copy of the
manufacturer’s design showing the original layout and dimensions of the blades,
or (2) place permanent marks on each blade to show points of 10 percent wear
from new conditions.

‘When the truck mixer carries flush water for cleaning the mixer, it shall be carried
in a compartment separate from the mixing water, and each compartment shall be
equipped with a calibrated sight gauge.

C. Mobile Mixers. The mixer shall be self-propelled and carry sufficient unmixed
materials for the concrete.

The maximum cubic yard capacity shall be as certified by the manufacturer on the
rating plate attached to the truck mixer.

The mixer shall be capable of positive measurement of cement and flow of water
being introduced into the mix. A visible cement recording meter shall be provided
and equipped with a ticket printout showing the quantity used. Water flow shall be
indicated by flow meter and be readily adjustable to provide for minor variations
in aggregate moisture.

The mixer will be calibrated by the Department to ensure that it is capable of auto-
matically proportioning and blending all components on a continuous or intermit-
tent basis, as required by the finishing operation. The Contractor shall furnish a
platform scale of 500-pound capacity, 300 pounds of test weights, a container that
can be placed on the scale, and a deflector to divert the material from the mixer
into the container. Each individual component (aggregate, sand, water, cement,
and admixture), shall be calibrated individually and as a component.

The total production capacity of the mixer or mixers shall be adequate to furnish
concrete at a rate which permits uninterrupted placement and finishing opera-
tions.

The mixer shall be cleaned at suitable intervals, and accumulations of hardened
concrete shall be removed.

153.03 CONCRETE TRANSPORTING EQUIPMENT.

A. General. Any equipment used to transport freshly mixed concrete shall deliver
the concrete in a thoroughly mixed and uniform mass, meeting all requirements
for slump, air content, and uniformity when discharged at the site. The equipment
shall have gates or other approved means for controlling the discharge rate as well
as vibrators to aid in the discharge.

Equipment used for concrete placement, such as truck boxes, chutes, pipes, buck-
ets, shovels, or wheelbarrows shall not contain aluminum.

118



153.05 A

B. Agitators. Agitating equipment shall be of the revolving-drum or open-top re-
volving-blade types, or may be a truck mixer operated at agitating speed. The agi-
tating speed of the revolving drum or blades shall be not less than two or more than
6 revolutions per minute. The body or drum shall be a smooth, watertight, metal
container. The maximum cubic yard hauling capacity shall be shown on a rating
plate attached to each unit.

153.04 SIDE FORMS.

Straight side forms shall be made of a metal of not less than 7/32 inches thick and not
less than 10 feet long. Flexible or curved forms of proper radius shall be used for curves
of 100-foot radius or less. Form design shall be acceptable to the Engineer; and the
forms shall have adequate devices for secure setting so that when in place they with-
stand, without spring or settlement, the weight impact and vibration of the consolidat-
ing and finishing equipment. Flange braces shall extend outward on the base not less
than 2/3 the height of the form. Forms with battered top surfaces, and forms that are
bent, twisted, or broken shall be removed from the work. Repaired forms shall not be
used until inspected and approved. Built-up forms shall not be used. The top face of the
form shall not vary from a true plane more than 1/8 inch in 10 feet and the upstanding
leg shall not vary from a true plane more than 1/4 inch in 10 feet. The forms shall con-
tain provisions for locking the ends of abutting form sections together tightly and for
secure setting. Forms shall be cleaned and oiled before use. Forms of other approved
section and material may be used when it is not required that the forms support me-
chanical fine grading or paving equipment.

153.05 SLIP FORM PAVING EQUIPMENT.

All equipment shall be self-propelled; and designed for the specific purpose of placing,
consolidating, and finishing the concrete pavement true to grade and cross section in
one complete pass without the use of fixed side forms. No external tractive force shall
be applied to the machine.

When placing and finishing portland cement concrete pavement with slip form paving
equipment, the paving equipment shall be equipped with vibrators and a vibrator mon-
itoring system meeting the following requirements:

A. Vibrators. The slip form paving equipment shall be capable of consolidating the
full width and depth of concrete in a single pass using an approved internal or sur-
face vibrator. Internal vibrators shall be operable over the entire frequency range
of 3,500 to 8,000 vibrations per minute. Surface vibrators shall be operable over
the entire frequency range of 3,000 to 6,000 vibrations per minute. However, both
types of vibrators shall be operated as specified in Section 550 of the Standard
Specifications.

Horizontal spacing of vibrators shall not exceed the manufacturer’s recommenda-
tions, but in no case exceed 16 inches from center to center.

The longitudinal axis of the vibrator body shall be mounted approximately paral-
lel to the direction of paving with the exception that the trailing end of each vibra-
tor shall be tilted downward to an approximate slope of 15 degrees below horizontal.

Vibrators shall meet or exceed the following specifications at manufacturer’s de-
sign frequency of 10,000 vpm:
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1. Amplitude (peak to peak) 0.070 inches (1.75 mm)
2. Centrifugal force 1,200 pounds (5500 N)

B. Vibrator Monitoring System. An electronic monitoring device displaying the
operating frequency of each individual internal vibrator shall be provided for slip-
form paving equipment.

The monitoring device shall have a readout display near the operator’s controls
and be visible to the paver operator and the Engineer. It shall operate continuously
while paving, and shall display all vibrator frequencies with manual or automatic
sequencing among all individual vibrators. The monitoring system shall be capa-
ble of producing the record required in Section 550.04 G.3.

153.06 ROADBED PLANERS.

The roadbed planer shall be constructed of steel and shall be mounted on tracks. The
planner shall be heavy enough to trim the roadbed to the specified tolerance with a
frame capable of maintaining the required crown under all operating conditions.

The planer shall be equipped with rotary cutting mechanisms capable of trimming the
subgrade and base to the required lines and grades within the tolerances of Section
302.04 F.3 Surface tolerance Type C. The equipment shall be capable of trimming in
sufficient width in one pass to allow the placement of the 28-foot concrete slab.

The planer shall be equipped with automatic grade control that maintains the proper
elevation at both sides of the paver by: (1) controlling the elevation of one side and the
crown, or (2) controlling the elevation of each side independently. The grade reference
shall be an erected string line or other approved method.

The string line control shall consist of a tightly stretched wire or string, offset from and
parallel to the pavement edge on one or both sides, and set parallel to the established
grade for the pavement surface. The line shall be supported at intervals required to
maintain the established grade and alignment.

153.07 CONCRETE SPREADERS.

The spreader shall be self-propelled and capable of spreading the concrete mix to the
desired cross sections. The spreader shall be easily adjustable to spread different thick-
nesses of concrete.

153.08 VIBRATORS.

Vibrators for full width vibration of concrete paving slabs may be either the surface-
pan type or the internal-spud type with either immersed tube or multiple spuds. The
vibrators may be attached to the spreader or the finishing machine, or may be mounted
on a separate carriage. They shall not come in contact with the joint, load transfer de-
vices, subgrade, or side forms. The frequency of the vibrators shall meet the manufac-
turer’s recommendation.

The Contractor shall have available, for the Engineer’s use, the proper equipment for
determining the frequency of the impulses of the vibrators.
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153.09 CONCRETE FINISHING MACHINES.
All concrete finishing machines shall meet the following requirements:

A. Transverse Finishing Machines for P.C.C. Pavement. Each transverse finish-
ing machine shall be self-propelled and be fully and accurately adjustable to pro-
duce the specified crowned or flat surface as required.

The finishing machine shall be sufficiently powered, geared, and operated to
strike off, screed, and consolidate the concrete consistently, regularly, and
smoothly to specified tolerances.

B. Bridge Deck Finishing Machines. A self-propelled finishing machine shall be
used to strike off and finish the concrete after it has been placed and consolidated.
The finishing machine shall be mounted on wheels which ride on a track and have
one or more power-driven oscillating or rotating screeds.

The finishing machine shall be adjustable to the specified crown and elevation to
maintain the required concrete cover over the reinforcing steel. The finishing ma-
chine shall be wide enough to finish the deck in one pass.

C. Finishing Machines for Bridge Deck Overlays. The finishing machine shall
have a mechanical strike off to provide a uniform thickness of concrete in front of
an oscillating screed or screeds. The screed shall be long enough to uniformly
strike off and consolidate the width of the lane to be paved. The finishing machine
shall be capable of forward and reverse motion under positive control.

Atleast one oscillating screed shall be capable of consolidating the concrete to the
specified density. Each screed shall have an effective weight of at least 75 pounds
for each square foot of bottom face area. Each screed shall be provided with posi-
tive control of vertical position, the angle of tilt, and the shape of the crown.

Rails, with fully-adjustable supports (not shimmed), shall be required for the fin-
ishing machine to travel on, and shall be placed outside the area to be paved.

Rail anchorage shall provide horizontal and vertical stability and the anchors shall
not be attached to concrete by use of powder actuated fasteners unless that con-
crete is to be subsequently overlaid.

153.10 HAND FINISHING EQUIPMENT.

A. Screeds. The manually operated screed shall be of metal construction or metal
shod shaped to the designated crown of the pavement, with sufficient rigidity to
maintain that crown under working conditions. The screed shall be at least 2 feet
longer than the maximum width of slab to be screeded. Unless the concrete is sat-
isfactorily consolidated by vibration before screeding, the screed shall be equip-
ped with an approved vibratory unit.

Manually operated screeds will be allowed only on driveways, concrete tapers,
sidewalks, and concrete pavement repair of less than 20 feet in length. Roller
screeds may be used if there is no visible deflection or bounce of the tube while
screeding. The tube shall be straightedged prior to using.
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B. Straightedges. The straightedge shall be 10 feet long with an accurate, rigid con-
tact edge designed to test the surface trueness of the pavement, to cut or fill minor
surface irregularities, and to remove excess water or laitance from the surface of
the pavement. The contact edge shall be periodically tested and adjusted as neces-
sary to assure that the edge has no deviation from a true plane. The straightedge
shall be rigidly mounted on a handle of sufficient length to permit its operation
over not less than 1/2 the width of the slab from a position outside the forms.

153.11 SPRAYERS FOR LIQUID CURING COMPOUND.

When the pavement is cured by a liquid membrane-forming compound, the compound
shall be applied by a self-powered machine with a mechanical-pressure distribution
system designed to provide uniform and specified coverage of the pavement. The
spray nozzles shall be enclosed by a hood to minimize loss of curing compound during
windy conditions. An approved hand-operated sprayer may be used when liquid cur-
ing compound is applied to the sides of the pavement slab or to areas of pavement
where work dimensions or other features make using a self-powered sprayer impracti-
cal.

153.12 CONCRETE SAWS.

Saws shall be adequately powered and furnished with suitable blades to effectively cut
pavement joints to required dimensions. Each blade of multiple-blade saws shall be
maintained in accurate alignment to the other blades. A device shall be provided to
guide the saw along the required joint alignment. Manual guidance of the saw will be
permitted if specified results are obtained. A sufficient number of sawing units shall be
available to maintain required progress and provide prompt replacement in case of
breakdown. Adequate artificial lighting shall be provided for night sawing.

153.13 JOINT AND CRACK CLEANING AND SEALING EQUIPMENT.
A. General. Joints shall be sawed with a diamond blade saw meeting Section 153.12.

Air compressors shall be equipped with traps for removing all free water and oil
from the compressed air and furnish air in excess of 90 psi.

B. Hot Poured Joint Sealant. The heating kettle shall be of the indirect heating,
double-boiler type, using oil or other suitable material as the heat transfer me-
dium. The kettle shall have a thermostatically controlled heat source, accurate
temperature indicating devices, and an effective mechanical agitator.

The pressure-type applicator shall completely fill the joint from the bottom up to
the required height, without overflow or spillage of sealing compound onto the
pavement surface.

C. Silicone Sealant. The mechanical device for applying silicone sealant shall be
suitable for the intended use, and shall be equipped with a nozzle or spout shaped
to fit into the joint for introducing sealer from the bottom up.

153.14 PREFORMED ELASTOMERIC COMPRESSION JOINT SEAL
EQUIPMENT.

Preformed elastomeric compression joint seal shall be installed with a mechanical de-
vice as recommended by the seal manufacturer.
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153.15 GRINDING MACHINE.

Grinding shall be performed with a device specifically designed for concrete pave-
ment grinding. The machine shall be a power-operated mechanical grinder equipped
with diamond blades and capable of uniformly grinding or removing the old surface to
depths required without damaging the underlying concrete.

153.16 HYDRODEMOLITION EQUIPMENT.

Hydrodemolition equipment shall consist of a water filtering and pumping unit operat-
ing in conjunction with a remotely controlled robotic water jet unit.

The equipment shall remove sound and unsound concrete to the specified depth and
shall remove rust and concrete particles from exposed reinforcing bars with high ve-
locity water jets acting under continuous automatic control.

The equipment shall be calibrated by adjusting water pressure, robot speed, and jet os-
cillation speed so the required level of removal can be achieved.

All water used in hydrodemolition equipment shall be potable. Stream or lake water
shall not be used.
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SECTION 200
EARTHWORK
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201.01
201.02

201.03
201.04

202.01
202.02

THYO® R

202.03
202.04

SECTION 201
CLEARING AND GRUBBING

DESCRIPTION

CONSTRUCTION REQUIREMENTS

General
Clearing and Grubbing
Topsoil Removal

METHOD OF MEASUREMENT
BASIS OF PAYMENT

SECTION 202
REMOVAL OF STRUCTURES, OBSTRUCTIONS,
SURFACING, AND MISCELLANEOUS ITEMS

DESCRIPTION

CONSTRUCTION REQUIREMENTS

General

Removal of Bridges and Box Culverts

Removal of Pipe Culverts, Storm Sewers, and Storm Drains
Plugging Existing Pipe Culverts.

Removal of Pavement, Sidewalks, Curbs, etc.

Removal of Monuments and Markers

METHOD OF MEASUREMENT
BASIS OF PAYMENT

SECTION 203
EXCAVATION AND EMBANKMENT

DESCRIPTION

Common Excavation
Rock Excavation
Shale Excavation
Muck Excavation
Borrow Excavation

CONSTRUCTION REQUIREMENTS

General

Salvaging, Stockpiling, and Spreading Topsoil

Subcut

Disposal of Surplus and Unsuitable Material

Borrow

Embankment Construction

Construction of Embankment and Treatment of Cut Areas with Compac-
tion Control, Type A

Construction of Embankment and Treatment of Cut Areas with Compac-
tion Control, Type B
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203.03
203.04

Construction of Type C Embankment
Haul

Finishing

Provision for Traffic Maintenance
METHOD OF MEASUREMENT

BASIS OF PAYMENT

SECTION 210

STRUCTURAL EXCAVATION, STRUCTURAL FILL,

210.01

210.02

A.
B.

210.03
210.04
210.05

216.01
216.02
216.03
216.04
216.05
216.06

AND FOUNDATION PREPARATION

DESCRIPTION

MATERIALS

Ordinary Backfill
Structural Fill

1. Select Backfill
2. Foundation Fill

CONSTRUCTION REQUIREMENTS
METHOD OF MEASUREMENT

BASIS OF PAYMENT
SECTION 216
WATER
DESCRIPTION
MATERIALS
EQUIPMENT

CONSTRUCTION REQUIREMENTS
METHOD OF MEASUREMENT
BASIS OF PAYMENT

SECTION 230

RESHAPING ROADWAY AND SUBGRADE PREPARATION

230.01

230.02
A.

DESCRIPTION

CONSTRUCTION REQUIREMENTS

Reshaping Roadway, Shoulders, and Inslopes
Reshaping Roadway

Shoulder Preparation

Reshaping Inslopes

Topsoil

L=
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230.03
230.04

Subgrade Preparation

General Requirements

Subgrade Preparation Type A

Subgrade Preparation Type B

Subgrade Preparation Type A (Shoulders)
Subgrade Preparation Type C

Aggregate for Subgrade Repair

METHOD OF MEASUREMENT
BASIS OF PAYMENT

SNk L=

SECTION 234
STABILIZED SUBGRADE
DESCRIPTION
MATERIALS
EQUIPMENT
CONSTRUCTION REQUIREMENTS
Spreading
Mixing
Compacting and Finishing
Curing

METHOD OF MEASUREMENT
BASIS OF PAYMENT
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SECTION 201
CLEARING AND GRUBBING

201.01 DESCRIPTION.

This work consists of clearing, grubbing, removing, and disposing of all vegetation
and debris within designated limits of the Right of Way and Easement area. Vegetation
and objects designated to remain shall be preserved from damage or defacement.

201.02 CONSTRUCTION REQUIREMENTS.

A. General. The Engineer will establish Right of Way and construction lines and
designate all trees, shrubs, plants, and other items to remain. If trees or shrubs se-
lected for retention are cut or scarred during construction activities, any loose bark
shall be removed and broken branches shall be pruned.

B. Clearing and Grubbing. Clearing and Grubbing includes the removal and dis-
posal of trees, shrubs, stumps, roots, brush, and other surface objects from the ex-
cavation and embankment areas.

Trees located within the boundaries of the new grade shall be removed to a depth
of 18 inches below the finished ground line or 3 feet below the final dirt grade,
whichever is lower. Trees located outside the boundaries of the new grade shall be
removed to a depth of 18 inches below the finished ground line. Existing stumps
shall be removed to the same depth specified for tree removal.

Exceptinareas to be excavated, all cavities resulting from the removal of obstruc-
tions shall be backfilled and compacted with suitable material. Compaction shall
meet the requirements in Section 203.02.1.

Perishable material may be burned if burning is permitted by, and done under ap-
plicable laws and ordinances. Burning shall be done under the care of competent
watchpersons at such times and in a manner that does not jeopardize surrounding
vegetation and adjacent property.

Clearing and Grubbing, if wasted, must be disposed according to Section 107.10—
“INERT WASTE DISPOSAL.”

All salable timber in the clearing area shall become the Contractor’s property.

Low hanging, unsound, and unsightly branches on remaining trees or shrubs shall
be removed. Tree branches extending over the roadbed shall be trimmed to give a
clear height of 20 feet, or according to local ordinances. All trimming shall be
done using good tree surgery practices.

C. Topsoil Removal. Removing, salvaging, stockpiling, and spreading of topsoil
shall be as specified in Section 203.02 B.
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201.03 METHOD OF MEASUREMENT.

Measurement will be by one or more of the following alternate methods:

A.

Area Basis. Measurement will be by the number of acres and fractions of acres
acceptably cleared and grubbed within the limits shown on the Plans or staked by
the Engineer. Areas not shown on the Plans, or not staked for Clearing and Grub-
bing, will not be measured for payment.

Lump Sum Basis. When the bid schedule contains a Clearing and Grubbing
Lump Sum item, no measurement of area will be made.

When the removal and disposal of trees, shrubs, stumps, roots, brush, etc., in exca-
vation and embankment areas is not specified on an individual unit basis, removal
and disposal will be included in the Lump Sum price bid for Clearing and Grubbing.

Linear Basis. When the linear unit quantity is shown on the bid schedule, the
length will be measured along the construction centerline in Stations or Miles.

Individual Unit Basis.

1. The diameter of trees shall be measured at a height of 24 inches above the
ground. Payment for Stump Removal shall only be made for removing exist-
ing stumps. Stumps shall be measured by the average diameter of the stump at

ground level. Trees or stumps 8 inches or less in diameter are classified as
brush.

2. When the bid schedule indicates measurement of trees and stumps by indi-
vidual unit basis, they will be designated and measured according to the fol-
lowing schedule of sizes:

Diameter at Pay Item
Height of 24 inches Designation
Over 8 inches to 12 inches 10-inch size each
Over 12 inches to 24 inches 18-inch size each
Over 24 inches 30-inch size each

201.04 BASIS OF PAYMENT.

Payment will be made at the Contract Unit Price for the following:

Pay Item Pay Unit

Clearing and Grubbing Acre, Stations,
Miles, Lump Sum

Tree Removal Each

Stump Removal Each

This payment will be full compensation for all labor, equipment, and materials neces-
sary to complete the work.

Exclusions. When the Bid Schedule does not contain an estimated quantity or a Lump
Sum item for Clearing and Grubbing, the work will not be paid for directly but will be
included in other Contract items.
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SECTION 202
REMOVAL OF STRUCTURES, OBSTRUCTIONS,
SURFACING, AND MISCELLANEOUS ITEMS

202.01 DESCRIPTION.

This work consists of razing, removing, salvaging, and disposing of all buildings,
foundations, fences, structures, abandoned pipelines, culverts, pavements, manholes,
inlets, sidewalks, driveways, curb and gutter, and other obstructions or items on the
right of way or easement areas which are not designated or permitted to remain. It shall
include salvaging designated materials, and backfilling resulting cavities. Material
shall not be disposed of in wetlands areas. Proper disposal of inert waste is covered in
Section 107.10.

202.02 CONSTRUCTION REQUIREMENTS.

A. General. All designated salvageable material shall be removed without damage
and transported in sections or pieces to specified storage locations. All removed
material not designated to be salvaged or disposed of at specified locations, shall
become the property of the Contractor. If the Contractor chooses to waste the re-
moved materials, it shall be disposed of according to Section 107.10.

Except in areas to be excavated, basements or cavities left by structure removal
shall be backfilled to the level of the surrounding ground. Before backfilling, any
remaining concrete slabs shall be broken so that water does not get trapped in the
cavity. Cavities located within the area between the toes of the inslopes shall be
backfilled and compacted under the same Specifications as the embankment.
Cavities located outside these areas shall be compacted to the same level as the
surrounding undisturbed ground. There will be no separate payment for excavat-
ing or for backfilling and compacting the remaining cavity resulting from the re-
moval of structures and obstructions.

B. Removal of Bridges and Box Culverts. Bridges and box culverts shall not be
removed until satisfactory arrangements have been made to accommodate traffic.

Existing substructures shall be removed to the natural stream bottom, and those
parts outside of the stream shall be removed one foot below natural ground surface.
Portions of existing structures within the limits of a new structure shall be re-
moved to accommodate the construction of the proposed structure.

Bridges, or portions of bridges, designated as salvaged material, shall be disman-
tled without damage, match marked, transported and stored at specified locations.

Blasting or other operations necessary to remove an existing structure or obstruc-

tion, which may damage new construction, shall be completed before starting the
new work.

133



202.02B

All concrete removed shall be disposed of under Section 202.02 A.

C. Removal of Pipe Culverts, Storm Sewers, and Storm Drains. Pipe culverts,
storm sewers, and storm drains designated for salvage shall be removed and stored
without breakage or damage. Sections of pipe lost from storage or damaged by
negligence shall be replaced at the Contractor’s expense. Pipe designated for re-
moval only will not be paid for unless a bid item is shown in the Plans and shall be
disposed of under Section 202.02 A. Pipe designated to be plugged shall be left in
place and the ends plugged with compacted earth or concrete. Pipe shall not be
removed until satisfactory arrangements have been made to accommodate traffic.
Disposal of excess excavation shall be off the right of way at a location approved
by the Engineer.

D. Plugging Existing Pipe Culverts. The pressure grout method shall be used to
plug these pipes. The excavation to locate and pressure grout the pipes shall be on
the high water side of the embankment. The pit shall be a minimum offset of 15
feet off the centerline of the roadway. Trench boxes and/or shoring will be re-
quired.

When pipes have been located, a hole shall be made in the top of the pipe. All
water shall be pumped from the pipe to allow for placement of the grout in dry
conditions. If this is not possible due to seepage, placement may be required under
wet conditions. In either case, the pipe must be completely filled with grout and
shall be required to attain an unconfined compressive strength of at least 150 psi
within 28 days. The testing of the grout shall be in accordance with the Depart-
ment’s Standard Methods for determining compressive strength. Grout samples
shall be taken every 14 CY for compressive strength. Grout injection pressures
shall not exceed 50 psi to avoid embankment failure at the pipe ends.

Payment for grout is dependent on compressive strength of the samples. If the
Contractor does not achieve strength of at least 150 psi within 28 days, a 25
percent pay reduction shall be assessed for every 5 percent below the specified
150 psi strength. If compressive strength is less than 80 percent of the standard, no
payment shall be made for the 14 CY of grout represented by that sample.

Grouting equipment includes mixing and batching facilities, a pump specifically
designed for pressure injection of grout, and pipe hose and fixtures to convey the
grout into the pipe cavity. Calibration of all equipment shall be required before
beginning work. The grout pump shall have a liquid-filled diaphragm in-line
gauge so that pressures can be continuously monitored. The general method for
grout injection is tremmie grouting. In this method, the grout pipe (tremmie) is
placed at the far end (lowest) of the pipe cavity and the cavity is filled
progressively from one end to the other. Grout pumping continues either until
refusal (when no more grout can be pumped) or until grouting pressures reach the
predetermined maximum.

E. Removal of Pavement, Sidewalks, Curbs, etc. All concrete pavement, side-
walks, curbs, gutters, inlets, manholes, driveways, buildings, foundations, slabs,
etc., as well as ballast, gravel, bituminous material, or other surfacing or pavement
materials not designated for salvage shall be disposed of under Section 202.02 A.

Where portions of an existing structure, pavement, curb, gutter, sidewalk, or simi-
lar item are to be left in the surface of the finished work, removal shall be to an
existing joint, or sawed to a specified vertical face.
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The removal and salvage of bituminous pavement scheduled for use as bitumi-
nous surfacing shall be in accordance with Section 405. All material salvaged for
reuse as base material shall be removed so the material is not contaminated with
dirt or other foreign material. The removal and salvage of P.C.C. pavement for use
as recycled P.C.C. pavement shall be in accordance with Section 560.

Removal of manholes or inlets shall consist of removing the casting, rings, barrel
and base; plugging or capping the existing lines; and backfilling to grade. All la-
bor, equipment, materials, and disposition of items involved in the removal shall
be included in the bid price for “Removal of Manholes” or “Removal of Inlets.”

F. Removal of Monuments and Markers. Any existing monuments or markers
designated for removal shall not be paid as separate bid items. All costs for labor,
material, and equipment needed to remove and dispose of the monuments or
markers according to Section 107.10, shall be included in the price bid for other
items.

202.03 METHOD OF MEASUREMENT.

When the Proposal Form stipulates payment will be made for obstruction removalona
Lump Sum basis, the pay item will include all structures and obstructions encountered
within the Right of Way and easement areas according to the provisions in this Section.
When payment will be made for removal of specific items on a unit basis, measure-
ment will be made by the Lump Sum, Each, Linear Foot, Square Yard, Cubic Yard, or
Ton, as stipulated in the Proposal. The sawing of concrete and bituminous surfacing
will be measured by the Linear Foot.

Excavation and disposal of excess excavation for Removal of Pipe Culverts will not be
measured for payment, but shall be included with other items bid.

202.04 BASIS OF PAYMENT.

Payment will be made at the Contract Unit Price for the following:

Pay Items Pay Unit
Removal of Structures and Obstructions Lump Sum
Removal of Structure Each, Lump Sum
Removal of Box Culvert Each, Lump Sum
Removal of Concrete Lump Sum, Square Yard, Cubic
Yard, Ton
Removal of Surfacing Square Yard, Cubic Yard, Ton
Removal & Salvage of Surfacing  Square Yard, Cubic Yard, Ton
Removal & Salvage Culverts,
All Types & Sizes Linear Foot
Removal of Curb & Gutter Linear Foot
Saw Concrete Linear Foot
Saw Bituminous Surfacing Linear Foot
Removal of Manholes Each
Removal of Inlets Each
Removal of (Any of Above)

This payment will be full compensation for all labor, equipment, and materials neces-
sary to complete the work.
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Exclusions. When the Bid Schedule does not contain an estimated quantity or a Lump
Sum item for “Removal of Structures and Obstructions,” and the structure or obstruc-
tion is shown on the Plans, the work will not be paid for directly but will be included in
other Contract Items. If the structure or obstruction is not shown on the Plans and re-
moval is directed by the Engineer, payment will be made according to Section 104.03.

SECTION 203
EXCAVATION AND EMBANKMENT

203.01 DESCRIPTION.

This work includes the excavation, haul, placement and compaction of embankment,
and disposal, if necessary, of material encountered within the limits of work necessary
for construction of the roadway. Excavation in this Section will be classified as “Com-
mon Excavation,” “Rock Excavation,” “Muck Excavation,” “Shale Excavation,” or
“Borrow Excavation,” as described below.

A. Common Excavation. Common Excavation consists of all excavation not other-
wise classified. If encountered, coal will be measured and paid for as Common
Excavation and shall be deposited outside the construction limits at designated lo-
cations, or at locations acceptable to the Engineer.

Types of excavation according to compaction control methods shall be as follows:

Type Section
1. Common Excavation with Compaction Control, Type A 203.02 G
2. Common Excavation with Compaction Control, Type B 203.02 H
3. Common Excavation with Type C Embankment 203.021

B. Rock Excavation. Rock Excavation consists of excavating hard solid rock in
ledges and bedded deposits which is so hard or firmly cemented that it must be
blasted before it can be excavated and removed; or that heavy duty dozer-mounted
rippers or dozer blades must be used to break the material into chunks. Material
that breaks or shatters into pieces of less than one cubic foot in size during break-
ing operations (excluding blasting) will be classified as shale.

Rock excavation includes all boulders and other detached rock having a volume of
1/2 cubic yard or more.

If no bid item is provided for Rock Excavation, and rock is encountered which
must be blasted or ripped as described above, the material will be paid for as
shown in the Price Schedule PS-1.

C. Shale Excavation. Shale Excavation includes the excavating of shale material

consisting of laminated, fissile, sedimentary material composed principally of
fine grained particles. The Contractor must demonstrate to the Engineer that the
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material is shale and cannot be removed by conventional scrapers and dozers and
must be ripped by use of heavy-duty rippers of a type normally rear-mounted on
dozers or similar equipment. If the material can be ripped using a motor grader
equipped with ripper/scarifying teeth, it will be paid for as Common Excavation.

When shale is a bid item, Section 104.04 will not apply. If no bid item is provided,
and shale is encountered which has to be ripped before removal, as described
above, the material will be paid for as shown in the Price Schedule PS-1.

D. Muck Excavation. Muck Excavation consists of the removal and disposal of de-
posits of saturated or unsaturated mixtures of soils and organic matter unsuitable
for use as embankment material; and cannot be removed by use of conventional
scrapers and dozers, but must be removed by equipment such as draglines,
shovels, or excavators which operate outside the area being excavated.

If no bid item is provided for Muck Excavation, and muck is encountered which
requires removal as described above, the material will be paid for as shown in the
Price Schedule PS-1.

E. Borrow Excavation. Borrow Excavation consists of excavation, haul, place-
ment, and compaction of embankment material obtained from locations outside
the Right of Way. The borrow areas may be either Department-optioned or Con-
tractor-furnished, as shown in the Contract or as approved by the Engineer.

203.02 CONSTRUCTION REQUIREMENTS.

A. General. The excavation and embankments shall be finished to smooth and uni-
form surfaces. No excess material shall be disposed of without permission of the
Engineer. Excavation operations shall be conducted without disturbing material
outside the slope limits. Before beginning excavation, grading, and embankment
operations, all necessary clearing and grubbing in the area shall have been per-
formed according to Section 201.

Borrow material should not be placed until all roadway excavation has been
placed in the embankment. If more borrow is placed than is required and causes a
waste of excavation, the quantity of waste will be deducted from the volume
measured in the borrow area. If more embankment is placed than is required, the
excess embankment quantity will be deducted from the volume of borrow or exca-
vation measured for payment.

1. Rock Subcut. Material classified as rock shall be excavated to a minimum
depth of 6 inches and a maximum depth of 12 inches below subgrade within
the limits of the roadbed. The excavation shall be backfilled with material
designated on the Plans or approved by the Engineer. Rock removed in excess
of 12 inches below subgrade will not be measured or paid for.

Rock excavation backfill in excess of 12 inches below the subgrade will be at
the Contractor’s expense.

2. Roadway Obliteration. Limits of obliteration of old roadways will be
shown on the Plans. Obliteration includes removal of roadway surface mate-
rial, structures, and appurtenances, filling in of all ditches, rough grading,
placing of topsoil, and seeding. The original ground contour shall be restored
to present an appearance of natural rounded slopes.
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3. Unsuitable Material. Unsuitable material encountered in the subgrade shall
be removed to the depth directed and disposed of under Section 203.02 D.
Construction operations shall be conducted so necessary measurements can
be taken before replacing unsuitable material with satisfactory backfill.

4. Second Handling. When excavation which requires more than one handling
before final placement due to circumstances beyond the Contractor’s control,
the second handling will be paid as agreed upon before the work by:

a. A negotiated price.
b. Extra Work according to Section 104.03.

5. Coal. When coal is encountered, it shall be removed to a depth of 6 feet below
the subgrade profile between the graded shoulders. From the graded shoul-
ders to the top of the backslopes, it shall be removed to a depth of 1 foot below
the final surface elevation. All coal removed shall be paid for as Common
Excavation.

B. Salvaging, Stockpiling, and Spreading Topsoil. Topsoil shall be removed
from all excavation and embankment areas, and stockpiled on the Right of Way at
designated or acceptable locations outside the grading limits. Salvaged topsoil
that is stockpiled within the clear zone must be stockpiled in a manner that is safe-
ly traversable. The stockpile must have slopes which are 4:1 or flatter if they are
located within the clear zone. Additional areas outside the Right of Way required
to stockpile topsoil shall be obtained by and at the Contractor’s expense. Topsoil
shall be removed to its full depth, but not to exceed 6 inches. The equipment and
methods shall be adjusted to avoid the removal of subsoil or other unsuitable ma-
terial. Hauling of topsoil shall not exceed the Plan haul limits. All stockpiled top-
soil shall be spread evenly over the entire area of the new roadway except the road-
bed.

C. Subcut. In areas designated to be subcut, the roadbed shall be excavated and re-
moved below the proposed grade line within the horizontal and vertical limits
shown on the Plans.

All subcut excavations shall be performed with a backhoe using a smooth cutting
edge to minimize disturbance of underlying soils. A 20:1 transition shall be
constructed prior to entering and exiting subcut excavations. Construction equip-
ment will not be allowed to travel on the soft subgrade.

R1reinforcement fabric, meeting the requirements of Section 709, shall be placed
at the bottom of the subcut excavation.

Subcut sections shall be backfilled and compacted with Class 3, Class 5, or
salvaged aggregate. Compaction of aggregate for subgrade repair shall comply
with Sections 302.04 D.

D. Disposal of Surplus and Unsuitable Material. Excavated materials desig-
nated as waste or unsuitable shall be disposed of at sites selected by the Contractor
and acceptable to the Engineer. All rocks and boulders shall be buried under at
least one foot of earth. All suitable surplus material shall be used to uniformly
widen embankments and flatten slopes within the Right of Way. The Contractor
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shall obtain and file with the Department, a copy of the written permission from the
Landowner for disposal sites outside of the Right of Way. Waste or unsuitable ma-
terial shall not be placed in wetlands. Payment will be made at negotiated prices
according to Section 104.03.

Borrow.

1.

General. Borrow material shall not be excavated beyond the dimensions and
elevations established, or before staking and cross sectioning the site.

Topsoil, as shown in the Contract Documents, shall be removed and stock-
piled before excavation of borrow material. The Contractor shall provide at
least two working days notice to the Engineer to complete the necessary pre-
liminary cross sectioning before removal of topsoil. An additional one work-
ing day notice shall be given before excavating borrow so topsoil measure-
ments can be completed.

After excavation is complete, the borrow area shall be reshaped to insure ac-
curate final cross sectioning of the borrow area and provide adequate drain-
age. Excavated slopes shall not be steeper than 8:1 except where blending
into existing steeper slopes. Cartways shall be obliterated, reshaped, and all
disturbed areas reseeded to meet the condition of the adjacent ground sur-
faces. The costs of obliterating, scarifying, reshaping, and reseeding of the
cartways shall be included in the price bid for “Borrow Excavation.”

Work shall be scheduled in all borrow areas to allow any utility company to
relocate, adjust, or remove their facilities.

Borrow material shall not be removed within 5 feet of any buried facility,
within 10 feet of any utility pole, or within 25 feet of any utility structure until
the utility has been relocated, removed, or adjusted. The slopes around utili-
ties shall not be steeper than 3:1.

After relocation, removal, or adjustment of the utility, all remaining material
shall be removed to match the final adjacent elevations. The Contractor’s op-
erations shall be coordinated with the utility companies.

The Department will be responsible for utilities relocations and costs of relo-
cations in Department-optioned borrow areas. The Contractor shall be re-
sponsible for any utility adjustment work in Contractor-furnished borrow ar-
eas.

Fencing removed to facilitate borrow operations shall be replaced to its origi-
nal condition to the satisfaction of the landowner. The Contractor shall be re-
sponsible for confinement of livestock when fencing is removed or altered.

Department-Optioned Borrow. The Department may acquire an option
and may assign the right to take materials from the sources described in the
proposal. The Contractor shall notify the landowner in writing that the Con-
tractor is exercising the Department’s option to purchase materials under the
terms and conditions provided in the option and any other terms and condi-
tions which might be negotiated and agreed to between the Contractor and the
landowner. A copy of the written notification to exercise the Department’s
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option, and any other agreement negotiated between the Contractor and the
landowner regarding use of Department optioned pits, must be provided to
the Engineer approximately 10 days before moving into a Department-
optioned borrow area. The written notification to the landowner shall inform
the property owner or agent of the removal plan and use of the cartway.

All Department-optioned borrow area data listed in the Proposal is prelimi-
nary borrow area information. Contractors are responsible for checking all
listed borrow area information before bidding.

Information issued for Department-optioned borrow areas is for use by all
Bidders on an equal competitive basis.

The Contractor shall verify from County records and furnish to the Engineer
in writing the name(s) of the legal owner(s) of the borrow area during the time
the borrow material was removed. The names of any other parties having a
legal interest in the property shall be included in the written statement.

If the borrow area is not used after notifying the Department and landowner
of the expected borrow area entry, the Contractor is liable for crop damage. If
the borrow area is used, the Department is liable for crop damage. Crop dam-
age will be paid according to the predetermined amount stated in the Proposal
Form.

The removal, stockpiling, and spreading of topsoil shall be as specified in
Section 203.02 B. Seeding shall be according to Section 708.02.

After the borrow area has been restored to a satisfactory condition, the Con-
tractor shall obtain a release from the landowner or the landowner’s authorized
agent. The Contractor shall make the royalty payment to the landowner, in-
cluding other parties with legal interest in the property, and shall obtain a re-
ceipt of payment. Cost of royalties shall be included in the price bid for bor-
row. A copy of the release and receipt of payment shall be furnished to the
Department.

After the Contractor has removed the minimum quantity of borrow estimated
in the borrow option, the Contractor shall pay the landowner and any other
parties with legal interest in the property 80 percent of the minimum payment
within 30 days after the Department has made payment to the Contractor. The
balance of the royalty payment shall be paid within 30 days after the Depart-
ment supplies the Contractor with final quantities. Should the work be per-
formed in more than one calendar year, payment for material removed from
the optioned area during a calendar year shall become due on December 31 of
that year. If a different payment arrangement is negotiated between the Con-
tractor and the landowner, a copy of the agreement shall be filed with the
Department.

If a material shortage or other problems occur in the Department-optioned
area, and the Contractor is directed to furnish borrow from an alternate site,
payment for topsoil and seeding will be made on the basis shown for the
Department-optioned area. The Contractor will be reimbursed for any costs
or hauls in excess of what would be incurred in the Department-optioned
area. Measurement for added haul will be according to Section 203.03 E.
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3. Contractor-Furnished Borrow. Unless the Department-optioned borrow
areas listed in the Proposal Form are mandatory, the Contractor may obtain
the borrow from another source. If no Department-optioned borrow is listed
in the Proposal Form, the Contractor shall obtain a suitable borrow source.
The Engineer will determine if the material from another source is suitable
for the specified use.

The Contractor shall make arrangements for obtaining suitable borrow and
shall bear all costs of obtaining, opening, and restoring the site.

In either circumstance, the Contractor’s costs shall include but shall not be
restricted to, royalty payments, removal and replacement of topsoil, reshap-
ing and scarifying, obliterating cartways, crop damage, seeding, and any
overhaul. After the borrow area has been restored to satisfactory condition,
the Contractor shall obtain a release and receipt of payment from the land-
owner and furnish copies to the Department.

Embankment Construction. Embankment construction includes preparation of
areas upon which embankments are to be placed; construction of dikes inside or
outside the Right of Way; placement and compaction of material in areas where
unsuitable material has been removed; and placement and compaction of em-
bankment material in holes, pits, and other depressions within the roadway area.
Only approved materials shall be used in the construction of embankments and
backfills.

Rocks, broken concrete, or other solid materials shall not be placed in embank-
ment areas where piling is to be placed or driven. Rocks larger than 4 inches in its
longest dimension shall not be placed in the top one foot of the finished grade.

Benching shall be required whenever embankment is placed against slopes 4:1
and steeper. The back of the bench shall be nearly vertical with the horizontal cuts
being made as close together as slope permits, but with no step being less than 24
inches in width. Each horizontal cut shall begin at the intersection of the original
ground and the vertical sides of the previous cuts. Excavated material shall be
recompacted along with new embankment material. The cost for benching and
recompacting shall be included in the price bid for other items.

Whenever the finished subgrade lies within 3 feet of an existing compacted road-
way with an aggregate or bituminous surface, the bituminous material shall be re-
moved and the remaining road surface shall be scarified to a depth of at least
6 inches and recompacted to the specified density. The bituminous material shall
be disposed of according to Section 203.02 D.

If embankment can only be placed on one side of abutments, wing walls, piers, or
culvert headwalls, compaction operations shall be accomplished without placing
excessive pressure against the structure. The fill adjacent to the bridge abutment
shall not be placed higher than the berm elevation in front of the abutment until the
superstructure is in place. When embankment is placed on both sides of a concrete
wall or box-type structure, the embankment shall be brought up equally on both
sides of the structure.

If the Engineer directs that material to be used in embankment be hauled beyond
the average haul limit, it will be measured according to Section 203.03 E and paid
as specified in the Price Schedule (PS-1).
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Frozen material shall not be used in embankment construction. If frozen excava-
tion or a blanket of snow is encountered, grading operations shall be suspended.

Roadway embankments of earth material shall be placed in horizontal layers not
to exceed 12 inches (loose measurement), and shall be compacted to the specified
density before the next layer is placed.

Motor graders shall be used on each lift to spread the material and to obtain uni-
form thickness before compacting. As the compaction of each layer progresses,
continuous leveling, disking, and manipulating shall be provided to assure uni-
form soil distribution, moisture, and density control. Construction equipment
shall be routed uniformly over the entire surface of each layer; and, if open to traf-
fic, the embankment shall be maintained so that the public can safely traverse the
work area.

When the excavated material consists predominantly of rock too large to be
placed in layers of the thickness prescribed, the material may be placed in thick-
nesses up to the average rock size, but no thicker than 2 feet. Each layer shall be
leveled and smoothed by using suitable leveling equipment. The rock fill lifts
shall not be constructed above an elevation of 2 feet below the finished subgrade.
The balance of the embankment shall be composed of suitable earth placed ac-
cording to this Section.

When arock fill is to be placed over any structure, the structure shall first be cov-
ered and compacted with a minimum of 2 feet of earth or other approved material
before placing rock fill. The bottom 2 feet of a surcharge shall meet the compac-
tion control requirements of the embankment upon which the surcharge will be
placed.

G. Construction of Embankment and Treatment of Cut Areas With Compac-
tion Control, Type A. All fills, excluding rock fills, 18 inches or less, and cut
areas, shall be constructed with moisture and density controls. The requirements
of Section 203.02 F also apply to this Section.

The Engineer will determine the maximum dry density and optimum moisture
content using AASHTO T 99 or T 180 as shown on the Plans. Both AASHTO T 99
or T 180 may be modified according to the Department’s testing procedure.

When the maximum dry density is determined using AASHTO T 99, the moisture
content of the soil at the time of compaction shall be not less than 4 percentage
points below, nor more than 5 percentage points above the optimum moisture con-
tent. The embankment and cut areas designated to be excavated and recompacted
shall be compacted to a minimum of 95 percent of the maximum dry density, as
determined by AASHTO T 99.

When the maximum dry density is determined using AASHTO T 180, the mois-
ture content of the soil at the time of compaction shall be not less than the optimum
moisture content and no more than 5 percentage points above the optimum mois-
ture. The embankment and the cut areas designated to be excavated and recom-
pacted shall be compacted to 90 percent of the maximum dry density as deter-
mined by AASHTO T 180.

Ifthe subgrade is unstable (as evidenced by sponginess or rutting), the soil shall be
dried to the required density. The cost of such drying shall be included in the bid
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items “Common Excavation” and “Borrow Excavation.” The soil shall be worked
so that the moisture content is uniform throughout.

Private drives, minor road approaches, and other parts of the embankment outside
the roadbed shall be compacted as directed by the Engineer.

In the construction of a surcharge, no specified density is required.

Construction of Embankment and Treatment of Cut Areas with Compaction
Control, Type B. Except for rock fills and the first layer of fills over swampy
ground, embankment materials shall be deposited in layers not exceeding 12
inches in thickness before compaction. The requirements of Section 203.02 F
also apply to this section.

Each layer shall be uniformly compacted by operating grading equipment and
rollers over the entire area. Tamping rollers shall be operated over each layer until
the Engineer is satisfied with the depth of penetration of the tamping feet. The
compaction of each layer of embankment material shall be thorough and uniform.
The tamping feet of tamping rollers shall exert a ground pressure of at least 250 psi.

If the Engineer determines that the soil is too dry to secure compaction, water shall
be applied to each layer before compacting.

Embankment material that is too wet to secure compaction and stability shall be
dried or allowed to dry so the desired compaction can be obtained, and worked so
the moisture content is uniform throughout.

Dumping and rolling areas shall be kept separate, and no lift shall be covered by
another until the specified compaction is secured.

Construction of Type C Embankment. Except for rock fills and the first layers
of fills over swampy ground, embankment material shall be spread in horizontal
layers notexceeding 8 inches in thickness (loose measurement) over the full width
of the proposed embankment section. No compaction other than that obtained by
passage of the construction equipment over the work is required. The construction
equipment shall be routed uniformly over the entire area of each layer. The addi-
tion of water or drying of fill material is required when directed by the Engineer.
The requirements of Section 203.02 F also apply to this Section.

Haul. Haul consists of transporting excavation material from its original location
to its final location in the work.

1. Average haul is the average distance in stations which all excavation in ex-
cess of that deposited within the station must be hauled.

2. Free-haul distance is the specified distance excavated material shall be
hauled without additional compensation. The free-haul distance is defined as
the average haul for the Project.

3. Overhaul consists of authorized hauling in excess of the free-haul distance, if
the haul is also beyond the designated balance points.

The various items of work under the general heading of Earthwork includes
all haul and no allowance will be made for Overhaul, except as follows:
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K.

The Contractor shall not haul across balance points without approval from
the Engineer. If material is hauled across balance points without the
Engineer’s consent, no allowances for overhaul will be made.

Whenever the quantity of Excavation within balance points or divisions isin-
sufficient to make the required embankment, and no borrow excavation is
specified to make up deficiencies, the Engineer may require the Contractor to
secure additional excavation outside the balance division within the limits of
the Right of Way. Such material will be measured and paid for under the perti-
nent classifications included in the Contract as set forth under Section 200,
and all transportation and haul on such material in excess of the average haul
for the Project will be classed as Overhaul.

Finishing. Excavation and embankment work, including borrow areas, shall be
finished true to grade and cross section. The backslopes and ditches shall be kept
finished as construction progresses.

The Contractor shall conduct operations so the distance between the point where
the old road surface is disturbed or excavation begins, to where the roadbed is fin-
ished to grade and aggregate is placed does not exceed 3 miles for each active
grading operation. Provisions for the safety and convenience of the traveling pub-
lic shall be made on roads kept open to traffic.

Provision for Traffic Maintenance. Temporary stockpiles of traffic service
gravel shall be placed where specified or as directed by the Engineer. These stock-
piles shall be used to provide a temporary surface to aid traffic flow through con-
struction areas during wet and muddy conditions and during other periods when
construction operations are suspended. Grading operations on the existing road-
bed shall not be started until the temporary traffic service gravel stockpiles are
complete.

Stockpiled traffic service gravel that is not needed for traffic maintenance shall be
used as follows:

1. If all the material is the same class of aggregate as specified for the base, it
shall be incorporated into the final aggregate course placed on the subgrade.

2. If the material is not the same class of aggregate as specified for the base, it
shall be incorporated into the subgrade as directed by the Engineer.

203.03 METHOD OF MEASUREMENT.

A.

Measured Quantities. All accepted excavation and borrow shall be measured in
its original position by cross-sectioning. Volumes will be computed from the
cross-section measurements by the average end area, prizmoidal, or other accept-
able methods.

Authorized excavation of rock, shale, muck, or unsuitable material below grade
shall consist of that excavation necessary to provide the designed thickness of
backfill. If the plane of the designated bottom of excavation falls within a layer or
stratum of rock, the rock to the bottom of the layer, not to exceed 12 inches, will be
authorized excavation and measured for payment. Rock excavation more than 12
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inches below grade will not be paid for unless authorized by the Engineer. The
measurements will include overbreakage in rock excavation from the backslopes
to an amount not to exceed 10 percent of the actual quantity.

When unexpected rock excavation or shale is encountered, the Contractor shall
notify the Engineer. The Contractor’s operations shall be conducted so the rock or
shale excavation quantity can be readily measurable. If this is not done, the entire
quantity of material will be paid for as Common Excavation.

Unsuitable materials, excavated and removed to obtain proper compaction in cut
sections and in foundations for fill sections, will be measured for payment.

Where it is impractical to measure material by the cross section method due to the
erratic location of isolated deposits, acceptable methods involving 3 dimensional
measurements may be used.

Contract Quantity Payment. When specified on the Plans, the quantities of ex-
cavation to be paid will be those shown in the Contract, provided the Project is
constructed to the lines and grades shown on the Plans.

When disagreement exists between the Contractor and the Engineer as to the ac-
curacy of the Plan quantities in any balance or the entire Project, either party may
request that the quantities be measured. Additional original cross sections may be
interpolated at points where necessary to more accurately determine the quanti-
ties.

Borrow Excavation. Borrow excavation will be measured and paid for by the Cu-
bic Yard or Ton according to Section 109.01.

Water. When payment for Water is specified, Water used will be measured ac-
cording to Section 216.05.

‘When Water is not specified as a pay item in the Contract, Water used will be in-
cluded in the other items of work.

Haul. Authorized haul will be based on depositing the excavated material in the
adjacent embankment which is the minimum possible distance. The haul distance
for material obtained from the roadway and placed inside the roadway shall be
measured along the centerline of the roadway.The haul distance for material
moved from outside the roadway shall be measured along the shortest route deter-
mined by the Engineer.

1. Authorized Haul. Haul will be the product obtained by multiplying the
number of units of excavation removed from its original position, by the
mean distance such excavation is hauled. The distance between the center of
gravity of the excavation and the center of gravity of the embankment will be
the haul distance in the units specified.

Haul = Unit of Excavation X Mean Haul Distance

2. Average Haul. The average haul will be determined from the mass diagram.
The area of the mass diagram representing the number of cubic yard stations
of haul between the balance points will be divided by the ordinate of the mass
which is the yardage hauled. The resulting quotient is the average haul.
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Average Haul.

Average Haul (in Sta.) = C.Y. Sta. of Haul
C.Y. Hauled

3. Overhaul. The limit of free-haul will be determined from a mass diagram by
fixing on the volume curve, 2 points, one on each side of the neutral grade
point, one in excavation, and the other in embankment, such that the distance
between them equals the free-haul distance, and the included quantity of ex-
cavation and embankment are in balance. All materials within the free-haul
limit will be eliminated from further consideration. The distance between the
center of gravity of the remaining mass of excavation and the remaining mass
of embankment minus the free-haul distance, will be the overhaul distance.
The quantity of overhaul is the product of the overhaul distance multiplied by
the number of units of material hauled in excess of the free-haul distance.
Analytical methods may be used for computing overhaul in lieu of the mass
diagram method described herein.

The Engineer will determine the necessity for overhaul and shall be afforded
six hours before and after hauling operations to take the necessary cross sec-
tions and measurements to determine the volume of overhaul excavation.

Overhaul: Distances will be shown in stations.

Overhaul Distance = (Distance between centers of gravity) - (Free
Haul Distance*)

*Free Haul Distance = Average Haul for the Project.

F.  Obliteration. Roadway obliteration will be measured in Linear Feet of roadway
or in Cubic Yards.

G. Topsoil. Topsoil from excavation, embankment, and borrow areas will be meas-
ured by the Cubic Yard. The contract quantity of topsoil may be paid if the Engi-
neer determines that the topsoil within the construction limits has been removed
and to the required depth. Any changes in the topsoil removal areas will require
measurement.

H. Embankment. Embankment will be measured under Section 203.03 A except
the original cross sections will be taken after topsoil is removed from the embank-
ment area. Final cross sections will be taken after the embankment is placed and
before the topsoil is replaced.

I.  Guardrail Embankment, Type C. Guardrail Embankment, Type C will be
measured as a unit at each location, complete and in place.

J. Urban Project Provisions. The back side of curb and gutter is the outer limit for
measurement of Common Excavation pay quantity. Where the sidewalk is adja-
cent to the curb and gutter, the outer limit for measurement of the Common Exca-
vation is the outer edge of the sidewalk.

Costs for the disposal of excess excavation from the trenches of storm drains,

water lines, water mains, sanitary sewers, and related items will be included in the
price bid for the respective pay item.
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Excess excavation and old concrete sidewalks, driveways, curb and gutter, pave-
ment, bituminous surfacing, etc., shall be disposed of off the Right of Way at a site
selected by the Contractor and acceptable to the Engineer. Disposal in wetland ar-
eas will not be allowed. The cost of disposal (and obtaining of the disposal area)
will be included in the price bid for other items.

K. Seeding. Seeding and Topsoil for Type C Seeding will be measured and paid for
under Sections 708.02 D and 708.02 E.

203.04 BASIS OF PAYMENT.

When there is no Contract item for rock or shale excavation, they will be paid for at the
rate specified in the Proposal Price Schedule (PS-1).

Payment will be made at the Contract Unit Price for the following:

Pay Item Pay Unit
Common Excavation Type A Cubic Yard
Common Excavation Type B Cubic Yard
Common Excavation Type C Cubic Yard
Topsoil Cubic Yard
Rock Excavation Cubic Yard
Muck Excavation Cubic Yard
Shale Excavation Cubic Yard
Borrow Excavation Cubic Yard or Ton
Water M Gal (1,000 Gallons)
Roadway Obliteration Linear Feet, Cubic Yard
Embankment Cubic Yard
Guardrail Embankment, Type C Each
Payment will be made under:
Unit of
Pay Item Quantity Units of Distance Pay Units
Overhaul Cubic Yard Stations of 100 ft. Cubic Yard Stations

The item of average haul will not be paid directly, as it is included in the other earth-
work items.

Haul items will not be measured and paid if the material can be secured and used as
shown on the Plans. If the Engineer directs hauling of materials beyond the specified or
average haul limits, haul will be paid at the rate specified in the Price Schedule (PS-1).

This payment will be full compensation for all labor, equipment, and materials neces-
sary to complete the work.

SECTION 210
STRUCTURAL EXCAVATION, STRUCTURAL
FILL, AND FOUNDATION PREPARATION

210.01 DESCRIPTION.

Structural Excavation consists of the excavation and ordinary backfill required for in-
stallation of box culverts and bridges.
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Structural Fill shall consist of furnishing and placing select backfill material as shown
on the Plans or as otherwise directed.

Foundation Preparation consists of site preparation for installation of a box culvert or
bridge.

210.02 MATERIALS.

A. Ordinary Backfill. Material for ordinary backfill shall be approved compactible
soil selected from structure excavation. Any additional material needed shall be
approved material obtained from borrow excavation.

B. Structural Fill.

1. Select Backfill. Select backfill shall be a well-graded mixture of stone frag-
ments or gravel, coarse sand, and fine sand, excluding scoria and shale. Maxi-
mum size and gradation shall be as specified.

2. Foundation Fill. Foundation fill material shall be CL 3 or CL 5 as specified
in Section 816, unless otherwise noted.

210.03 CONSTRUCTION REQUIREMENTS.

The excavating, shoring, cofferdamming, sealing, and pumping for box culverts and
bridges shall be done so the concrete is placed in a dry area free from standing or flow-
ing water.

When a footing is placed on an excavated surface, the bottom of the excavation shall
not be disturbed. If disturbed, the area shall be scarified and recompacted with a me-
chanical tamper. Final preparation of the foundation bed shall be made just before con-
crete placement. When foundation piles are used, the bottom of the excavation may
extend below the bottom of the footing to allow for heaving and placing backfill after
the piles are driven. This extra excavation and backfill shall be at the Contractor’s ex-
pense.

All suitable excavated material shall be used for backfilling, and the balance shall be
stockpiled or disposed of at locations acceptable to the Engineer. All unsuitable mate-
rial shall be disposed of and paid for according to Section 203.02 D.

After the unsuitable material has been excavated, foundation fill shall be placed in
6-inch maximum layers to the required elevation. Each layer shall be thoroughly com-
pacted with mechanical tamping equipment. Water may be required to achieve satis-
factory compaction and stability.

Backfill shall not be placed to a higher elevation on one side than on the other side of a
wall until the concrete has attained at least 70 percent of its design strength. If a wall
depends on a superstructure for support, backfill shall not be placed until the falsework
for the superstructure has been released. Concrete box culverts shall not be backfilled
until the concrete has attained at least 70 percent of its design strength.

When there are separate structural and grading contracts, the Structural Contractor
shall backfill box culverts to an elevation of 2 feet above the top of the box culvert, and
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shall backfill bridges to the elevation shown on the Plans. The horizontal limits of the
backfill shall be as shown on the Plans. The Grading Contractor shall complete the re-
maining backfill in conjunction with grading operations.

When a specified density is required, backfill shall be placed in horizontal layers not
exceeding 12 inchesloose measurement and be uniformly compacted with mechanical
tamping equipment to the specified density.

Innon-load carrying areas where specified density is not required, the backfill shall be
placed in layers of not more than 6 inches, moistened or dried as required, and thor-
oughly compacted with mechanical tamping equipment.

Special care shall be taken to prevent any wedging action against the structure. The use
of drop pile hammers, loaded or unloaded clam shells, or other similar equipment is
prohibited for compacting backfill.

Backfill material deposited in water or adjacent to piers within the waterway shall be
deposited and compacted in a manner acceptable to the Engineer.

Sheet piling, bracing, forms, and rubbish shall be removed from the excavation before
the backfill is started.

210.04 METHOD OF MEASUREMENT.

A. Structural Excavation. The unit of measure will be either by Cubic Yard or
Lump Sum, as specified on the Plans.

1. Channel Excavation. All excavation designated on the Plans as channel ex-
cavation, including the excavation necessary to place riprap and aggregate
cushion, and excavation necessary to flatten and shape the slopes to and be-
yond the abutment locations.

2. ClassExcavation. When Class 1 or Class 2 Excavation is measured and paid
for by the Cubic Yard, the volume to be paid for will be that volume bounded
by vertical planes located at either 1-1/2 feet outside of the footing, or
2-1/2 feet outside of and parallel to the wall, whichever is greater, and the fol-
lowing:

a. Class 1 Excavation. All excavation above the datum line and outside the
limits of channel excavation, as designated on the Plans.

b. Class 2 Excavation. All excavation below the datum line and outside the
limits of channel excavation, as designated on the Plans.

B. Foundation Preparation. The Unit of Measure will be Each for each structural
site and, unless specified as separate pay items, will include the cost of performing
the following work items:

Clearing and Grubbing

Excavation

Removal of Old Structures (or parts thereof as required)
Construction and Removal of Shoring, Cribs, Cofferdams
Dewatering the Excavation
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Concrete Seal
Backfilling
Disposal of Surplus Material

Dewatering consists of removing water as needed to facilitate construction, and
may require intermittent or continuous operation of pumping equipment until the
affected construction activities in the dewatered area are completed.

Excavation shall include Channel Excavation, Class 1 Excavation, and Class 2
Excavation unless these are specified as separate bid items.

C. Structural Fill.

1. Ordinary Backfill. Ordinary backfill will not be measured and the costs
shall be included in the bid item “Excavation.”

2. Select Backfill. This item will be measured by the Cubic Yard in place. This
measured volume will be increased by 25 percent to allow for shrinkage and
to obtain the pay quantity. When select backfill is placed beyond the excava-
tion limits, the pay quantity will be determined by computation using plan
dimensions and adding 25 percent for shrinkage.

3. Foundation Fill. This item will be measured by the Cubic Yard in place. The
measured volume will be increased by 25 percent to allow for shrinkage and
to obtain the pay quantity.

210.05 BASIS OF PAYMENT.

Payment will be made at the Contract Unit Price for the following:

Pay Item Pay Unit

Channel Excavation Lump Sum, Cubic Yard
Class 1 Excavation Lump Sum, Cubic Yard
Class 2 Excavation Lump Sum, Cubic Yard
Foundation Preparation Each

Foundation Fill Cubic Yard

Select Backfill Cubic Yard

This payment will be full compensation for all labor, equipment, and materials neces-
sary to complete the work.

SECTION 216
WATER

216.01 DESCRIPTION.

This item consists of applying water to materials being incorporated into construction
of items covered by the Contract.
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Provisions of this Specification shall not apply to Portland Cement mixing water or for
watering seeded or sodded areas.

216.02 MATERIALS.

Water shall be furnished by the Contractor and shall be free of any material which im-
pedes its flow through the spraying device.

216.03 EQUIPMENT.

Equipment shall meet Section 151.03 A. Hauling units shall not exceed their licensed
legal weight limits.

216.04 CONSTRUCTION REQUIREMENTS.

Water shall be applied to the embankment, to construction materials on the roadbed, to
haul roads, and to plant sites in sufficient quantity to secure and maintain proper mois-
ture content or dust control.

216.05 METHOD OF MEASUREMENT.

Water will be measured in units of “M” Gallons (1,000 gallons). Water may be meas-
ured in calibrated tanks, by weighing and converting to gallons at the rate of 8.33
pounds per gallon, or by an approved metering device placed in the supply line. The
metering device shall be calibrated before use on the Project.

216.06 BASIS OF PAYMENT.
Payment will be made at the Contract Unit Price for the following:

Pay Item Pay Unit
Water M. Gal.

This payment will be full compensation for all labor, equipment, and materials neces-
sary to complete the work.

SECTION 230
RESHAPING ROADWAY AND SUBGRADE PREPARATION

230.01 DESCRIPTION.

This work consists of scarifying, shaping, compacting, and maintaining the subgrade,
or reshaping an existing roadway before constructing a base, or surface course.

230.02 CONSTRUCTION REQUIREMENTS.

A. Reshaping Roadway, Shoulders, and Inslopes.
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Reshaping Roadway. All sod shall be removed from that portion of the ex-
isting roadbed and slopes between the shoulder lines of the completed road-
bed. The roadway, ditches, and slopes shall be reshaped to an elevation and
cross section that meets the typical section shown on the Plan.

All soft and spongy material, rocks larger than 4 inches, roots and other for-
eign matter brought to the surface shall be removed and disposed of under
Section 203.02 D. All holes and depressions shall be filled and compacted
with approved material.

The subgrade shall be smooth, moistened or dried as necessary, and com-
pacted as specified. Any defects in the subgrade shall be corrected according
to these Specifications.

Shoulder Preparation. When included as a separate bid item, “Shoulder
Preparation” consists of preparing the existing shoulders to receive a base or
surface course. All weeds, grass, dirt, and other objectionable material shall
be removed from the shoulders by blading, power brooms, or other means
approved by the Engineer. Sod chunks or pieces of debris larger than
36 square inches on any face shall be disposed of under Section 203.02 D.

Reshaping Inslopes. When shown as a separate bid item, “Reshaping In-
slopes” consists of reshaping existing inslopes to form a smooth transition
between the finished shoulder and the existing inslope.

Topsoil. Topsoil shall be removed from inslopes and other seeded areas
where reshaping will take place, and shall be stockpiled on the Right of Way
or other locations acceptable to the Engineer. Salvaged topsoil that is stock-
piled within the clear zone must be stockpiled in a manner that is safely tra-
versable. The stockpile must have slopes which are 4:1 or flatter if they are
located within the clear zone. Topsoil shall be replaced according to Sec-
tion 203.02 B.

On divided highways, topsoil removed from median inslopes shall be stock-
piled at locations shown on the Plans or acceptable to the Engineer.

B. Subgrade Preparation.

1.

General Requirements.

The subgrade shall be scarified, shaped, and compacted to the depth specified
in the Plans, prior to the placement of the base section.

The subgrade shall be scarified with the use of a plow and disk to provide a
uniform section. The plow and disk shall conform to the requirement of Sec-
tion 151. Rocks which interfere with trimming the subgrade, the subgrade
material, roots, and foreign material brought to the surface, shall be disposed
of under Section 203.02 D.

The moisture and density requirements will be specified in the Plans. If the
specified density and stability cannot be obtained by manipulating and dry-
ing because of excessive moisture, work shall be suspended to allow the sub-
grade to recover its strength. No additional payments shall be made to the
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Contractor due to the suspension of work. If the Engineer directs manipula-
tion and drying below the depth specified in the Plans, payment will be made
according to Section 104.03.

The subgrade shall be compacted in 6-inch lifts to the depth of specified sub-
grade preparation. Special requirements for moisture density control will be
noted in the Plans.

The subgrade elevations shall not vary from any point by more than 0.08 foot
from the prescribed elevation.

The Contractor shall maintain the subgrade and take the necessary precautions
to protect the finished subgrade from damage. The Contractor shall ensure
that the subgrade has been graded to drain at the end of each day. The routing
of traffic over the finished subgrade shall be limited to that which is essential
for construction purposes. Any damage resulting from construction opera-
tions shall be repaired at the expense of the Contractor.

Base or surface material shall not be placed until the subgrade has been
checked and approved by the Engineer. The subgrade shall have the required
stability and compaction during placement. No rutting or displacement of the
roadbed shall occur when the base material is placed on the subgrade.

The Department will set appropriate stakes for use in shaping the subgrade to
the required section and the established grade. The Contractor shall preserve
the line and grade stakes as long as they are needed.

Private drives, minor road approaches, and areas of irregular dimension or
restricted access shall be shaped and compacted to the required stability with
no specified density.

Subgrade Preparation Type A. This work shall meet Section 230.02 B.1.

Subgrade Preparation Type B. This work shall meet Section 230.02 B.1
and the following:

Special requirements for moisture and density control will be noted on the
Plans.

Before placing any base or surfacing material on the roadbed, the subgrade
shall be brought to the required grade and cross section using a roadbed
planer conforming to Section 153.06. Grade control will be taken from the
taut string line erected parallel to the established grade line, except the Engi-
neer may permit a base or surface course to be used as a grade reference for
trimming the shoulders. Taut string lines shall be erected and maintained for
operating the automatic controls on the trimming equipment.

Subgrade Preparation Type A (Shoulders). When included as a separate
bid item, “Subgrade Preparation Type A (Shoulders)” consists of removing
some or all of the existing base and surfacing from the shoulders, reshaping
and recompacting the shoulder subgrade; and replacing and recompacting
some or all of the base or surface material removed. Specific requirements
will be as shown on the Plans.
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5. Subgrade Preparation Type C. This work shall meet Section 230.02 B. 1
and the following:

Special requirements for moisture and density control will be noted on the
Plans.

Before placing any base or surfacing material on the roadbed, the subgrade
shall be brought to the required grade and cross section using trimming
equipment outfitted with automatic control of the cutting edge.

6. Aggregate for Subgrade Repair. Aggregate for subgrade repair shall be
specified in the Plans and meet the corresponding requirements of Section
816.03.

230.03 METHOD OF MEASUREMENT.

A.

B.

Reshaping Roadway. Reshaping roadway will be measured by the Mile or Sta-
tion of reshaped roadway.

Shoulder Preparation. Shoulder preparation will be measured by the Miles or
Stations of shoulder prepared as specified. Each shoulder will be measured sepa-
rately.

Reshaping Inslopes. Inslopes that have been reshaped as specified will be meas-
ured by the Miles or Stations. Inslopes on each side of the roadway will be meas-
ured separately.

Subgrade Preparation. The quantity of Type A, Type B, Type C (12 inches), or
Type C (18 inches) Subgrade Preparation will be the number of Miles or Stations
prepared and accepted, measured along the centerline of the road. Areas outside
the roadbed, such as private drives, road approaches, road tapers, and ramps will
not be measured for payment but will be considered part of the mainline measure-
ments.

Subgrade Preparation Type A (Shoulders). Shoulder subgrade preparation
will be measured by the Miles or Stations of subgrade preparation completed and
accepted. Each shoulder will be measured separately.

Water. The quantity of Water used will be measured under Section 216.05.
Topsoil. Topsoil will not be measured for payment.

Aggregate of Subgrade Repair. Aggregate will be measured by the Ton or Cu-

bic Yard as specified. Unit price will include providing, hauling, placing, and
compacting the material.

230.04 BASIS OF PAYMENT.

Payment will be made at the Contract Unit Price for the following:

Pay Item Pay Unit
Reshaping Roadway Mile or Station
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Subgrade Preparation Type A

Subgrade Preparation Type B

Subgrade Preparation Type C (12 inches)
Subgrade Preparation Type C (18 inches)
Shoulder Preparation

Reshaping Inslopes

Subgrade Preparation Type A (Shoulders)
Aggregate for Subgrade Repair

Water

234.03

Mile or Station
Mile or Station
Mile or Station
Mile or Station
Mile or Station
Mile or Station
Mile or Station
Ton or Cubic Yard
M. Gal.

Full compensation for excavation, removal, and disposal of undesirable subgrade ma-

terial will be paid according to Section 104.03.

Excavation and hauling of material from one point to another on the roadbed to adjust

the grade line will be paid according to Section 104.03.

The cost of removing, stockpiling, and replacing topsoil along the reshaped inslopes
will be included in the prices bid for the reshaping and subgrade preparation items.

This payment will be full compensation for all labor, equipment, and materials neces-

sary to complete the work.

SECTION 234
STABILIZED SUBGRADE

234.01 DESCRIPTION.

This work consists of treating the top layer of subgrade with lime or lime-fly ash.

234.02 MATERIALS.
Materials shall meet the following:

Item
Lime
Fly Ash
Water

234.03 EQUIPMENT.
Equipment shall meet the following:

Item

General

Water-Hauling Equipment

Material Hauling Equipment

Tow-Type Pneumatic-Tired Rollers
Self-Propelled Pneumatic-Tired Rollers
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234.04 CONSTRUCTION REQUIREMENTS.

The roadbed shall be shaped to the cross section shown on the Plans. The roadbed ma-
terial shall be scarified or disked to a depth of 6 inches, 12 inches, 18 inches, 24 inches,
or more as required. Any work that the Engineer requires to be done below a 24-inch
depth will be paid according to Section 104.03. The bottom 6 inches of the scarified or
disked depth shall remain on the roadway, mixed with lime, and worked in place. The
subgrade shall be replaced in 6-inch lifts, aerated, mixed with lime or lime-fly ash, and
recompacted as directed by the Engineer. Section 104.03 B will not apply to lime or
lime-fly ash. Any wet or unstable materials below the scarified section shall be cor-
rected as directed by the Engineer.

A. Spreading. The lime or lime-fly ash shall be spread by dry application or slurry at
the rates shown on the Plans. The lime and fly ash may be applied together or sepa-
rately, provided the lime is applied before the fly ash. Both lime and fly ash shall
be distributed uniformly without loss of material by wind or other causes. Lime or
fly ash shall not be applied by dry application when the wind is 15 mph or greater.

Slurry shall be used in areas adjacent to residential or other developed areas so the
lime or lime-fly ash does not damage, discomfort, or be an inconvenience to pub-
lic or private property. The lime or lime-fly ash shall be premixed with water in
approved agitating equipment in proportions so that the “Dry-Solids Content” is
atleast 30 percent by weight. Lime or lime-fly ash and water may be similarly pro-
portioned in distributing equipment, provided the equipment contains approved
metering devices which accurately meters the quantity of water, lime, or lime-fly
ash into the distributing tank to provide positive controls for proper proportioning
of the mixture.

All distributing equipment shall provide continuous and adequate agitation until
the slurry is applied to the roadbed. The slurry shall be applied through pressur-
ized distributing spray bars. Adequate means of accurately determining distribu-
tion of lime or lime-fly ash on each area shall be provided. Each distributing unit
shall be provided with a metering device which accurately determine the “Dry-
Solids Content” applied to any area, based on the percentage of lime or lime-fly
ashin the slurry. The application of lime or lime-fly ash may also be controlled by
weight or by measuring and converting to weight each load or partial load applied,
and basing the dry-solids content on the percentage of lime or lime-fly ash in the
slurry.

The total application of lime or lime-fly ash ordered shall be attained by succes-
sive passes of the distributing equipment over a measured area.

The slurry may be applied directly to the scarified or disked subgrade, provided no
loss of lime or lime-fly ash slurry is evident and uniform distribution into the soil
can be made.

B. Mixing. The lime or lime-fly ash shall be thoroughly mixed with the material to be
processed with enough water added to the mixture to maintain not less than opti-
mum moisture content. Mixing shall be accomplished by the use of a rotary mixer.
It shall be mixed so that 100 percent of the material passes a one inch sieve. If the
material does not readily mix with the lime or lime-fly ash, it shall be thoroughly
mixed, brought to the proper moisture content, and left to cure 24 to 48 hours.
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Compacting and Finishing. Compaction shall begin immediately after the ma-
terial has been spread to the specified section. The stabilized subgrade shall be
compacted to the density specified in the Plans.

If 6 inches are scarified or disked, the 6 inches shall be compacted until a uniform
specified density is obtained. If more than 6 inches are scarified or disked, the top
12 inches shall be compacted until a uniform specified density is obtained.

Subgrade material that can not be compacted to the required stability shall be re-
moved and replaced with approved material. Rocks, roots, and any other material
that may interfere with compaction and shaping to grade and cross section shall be
removed and disposed of under Section 203.02 D. If the required stability cannot
be achieved through manipulation and drying after the subgrade is scarified to the
required depth, the Engineer will determine what further subgrade work is neces-
sary.

When imprints from equipment are left in the finished surface, the surface shall be
lightly scarified and recompacted. The moisture content of the surface material
must be maintained at its specified optimum during all finishing operations.

The Engineer may suspend the work if instability of the subgrade is caused by
frost or excess moisture. A suspension for these reasons shall not constitute a basis
for a claim for payment of any Contractor losses.

Mixing shall not be performed after October 1 and shall not be resumed in the
spring until the ground is frost free.

Curing. The completed surface of the treated subgrade shall be kept in a continu-
ously moist condition until an application of bitumen is applied to the surface as a
protective cover to prevent moisture loss.

Liquid Asphalt for curing shall be applied according to Section 401.

234.05 METHOD OF MEASUREMENT.

A. Lime or Lime-Fly Ash Treated Subgrade. Lime Treated Subgrade or Lime-

m o 0w

Fly Ash Treated Subgrade will be measured by the Square Yard or Mile. At any
given area, only one of the Treated Subgrade bid items will be paid, unless a sec-
ond depth is specified by the Engineer. When a second depth of treatment is or-
dered, payment will be made for both the first and the second depth of “Lime or
Lime-Fly Ash Treated Subgrade” at the price bid.

Cost associated with scarification and recompaction of the subgrade will not be
paid separately but shall be included in the price bid for “Lime or Lime-Fly Ash
Treated Subgrade.”

Lime. Lime will be measured by the Ton.

Water. Water will be measured under Section 216.

Liquid Asphalt. Liquid Asphalt will be measured under Section 109.
Fly Ash. Fly Ash will be measured by the Ton.
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234.06 BASIS OF PAYMENT.

Payment will be made at the Contract Unit Price for the following:

Pay Item Pay Unit

Lime Treated Subgrade inches Square Yard or Mile
Lime-Fly Ash Treated Subgrade __ inches Square Yard or Mile
Hydrated Lime Ton

Fly Ash Ton

Water M. Gallons

Liquid Asphalt for Curing Gallons

This payment will be full compensation for all labor, equipment, and materials neces-
sary to complete the work.
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BASES
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SECTION 302
SALVAGED BASE COURSE, AGGREGATE BASE COURSE,
OR AGGREGATE SURFACE COURSE

302.01 DESCRIPTION

302.02 MATERIALS

A. Aggregate or Salvaged Material
B. Acceptance

302.03 EQUIPMENT

302.04 CONSTRUCTION REQUIREMENTS

Pit Operations

Subgrade Preparation

Depositing and Laydown
Compaction

Application of Water

Surface Tolerance

Limitations

. Maintenance of Completed Course

302.05 METHOD OF MEASUREMENT
302.06 BASIS OF PAYMENT

TQEMEUOW>

SECTION 304
PERMEABLE STABILIZED BASE COURSE

304.01 DESCRIPTION

304.02 MATERIALS

A. Aggregate

B. Acceptance

C. Asphalt

D. Portland Cement

304.03 EQUIPMENT
304.04 CONSTRUCTION REQUIREMENTS

A. General
1. Subbase
2. Finished Surface
3. Traffic
4. Pavement Edge
5. Placement
6. Tolerance in Base Thickness

B. Asphalt Stabilized Base
1. Material Production and Placement
2. Compaction
3. Weather Limitations
C. Portland Cement Treated Base
1. Material Production
2. Placement

304.05 METHOD OF MEASUREMENT
304.06 BASIS OF PAYMENT
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306.02

306.03
306.04

mommUN®E
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SECTION 306
BLENDED BASE COURSE

DESCRIPTION

MATERIALS

Blended Material
Aggregate
Acceptance

1. Aggregate

EQUIPMENT

CONSTRUCTION REQUIREMENTS

Pit Operations

Adding Corrective Material

Aggregate Placement and Blending

Blending Depth

Placement and Compaction of Blended Material
Soft Areas

Application of Water

Surface Tolerance

Limitations

Maintenance of Completed Courses

METHOD OF MEASUREMENT

Blended Base Course

Remove and Relay Blended Base Course
Aggregate

Water

BASIS OF PAYMENT
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SECTION 302

SALVAGED BASE COURSE, AGGREGATE BASE COURSE,

OR AGGREGATE SURFACE COURSE

302.01 DESCRIPTION.

This work consists of furnishing and placing one or more courses of aggregate or sal-
vaged materials on a prepared foundation.

302.02 MATERIALS.

A.

Aggregate or Salvaged Material. Aggregates shall meet Section 816 for the
class of aggregate specified. Salvaged material shall meet the specifications of
Section 817.

Acceptance. Refer to the Department’s Field Sampling and Testing Manual.

1.

Aggregate Base. When the aggregate does not meet the gradation specified
for all required samples, a reduction in the Contract Unit Price will be made.
If the aggregate fails to meet the specified gradation on one or more sieves,
the reduction will be the sum of the deductions as calculated below.

Unit Price Reduction: Percent of Deduction =5 x percent of deviation from
range limits.

If material is produced that deviates from the specified gradation for 2 con-
secutive lots, incorporation of additional material into the work will not be
allowed until the Contractor takes the necessary corrective action to meet the
specifications.

Salvaged Base. If the average exceeds the specified limits for shale, the unit
price for aggregate will be adjusted according to Section 302.06. If the aver-
age exceeds the specified limits for plasticity index or fractured faces, the
Contractor shall correct the stockpile so the material meets specifications.

Bitumen-content testing of Contractor-supplied Salvaged Base will be per-
formed on lots of 10,000 tons or fraction thereof for the final lot. If the aver-
age of the 3 extraction results is greater than 3.5 percent, a reduction in the
unit price will be made according to the formula below. If the average per-
centage of bitumen exceeds 4.0 percent, the material will be rejected.

Unit Price Reduction:
Percent Reduction = 20 x 0.1 percent above the allowable bitumen content
(i.e. a 2 percent reduction per 0.1 percent above the allowable)

When the average of the test results specified in Section 302.02 shows a larger
percentage of shale than the maximum allowable specified, a 1 percent reduction
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in the unit price will be made for each 0.2 percent above the allowable percentage.
If the percentage of shale exceeds the allowable limit by 3 percent or more, the
material will be rejected unless the material is accepted under Section 105.07.

302.03 EQUIPMENT.

Equipment shall meet the following:

Item Section
General 151.01
Tow-Type Pneumatic-Tired Rollers 151.02 A
Self-Propelled Pneumatic-Tired Rollers 151.02 B
Vibratory Rollers 151.02D
Vibratory Sheeps Foot/Pad Foot/Extended Pad Foot Rollers 151.02 F
Water-Hauling Equipment 151.03 A
Material-Hauling Equipment 151.03 B

302.04 CONSTRUCTION REQUIREMENTS.

A.

Pit Operations. Stripping of the pit and pit operations shall be according to Sec-
tion 106.02 and other Contract requirements to produce an aggregate meeting the
specification for the class specified.

Subgrade Preparation. Subgrade preparation shall be completed according to
Section 230.02 B.

Depositing and Laydown. The aggregate shall be deposited, spread, and shaped
so the moist and compacted course conforms to the required grade and cross sec-
tion within the tolerance specified in this Section.

Compaction. Compaction shall be carried out simultaneously with laydown op-
erations. The compacted depth of a single course shall not exceed 6 inches. If geo-
textile fabric is specified, Section 709 will govern compaction requirements. All
equipment shall be operated to produce uniform density throughout the entire sec-
tion. Pneumatic-tired rollers of the type specified in Section 151 shall be used. The
desired degree of compaction will be acceptable when the surface is tightly bound
and shows no rutting or displacement under roller operation.

Application of Water. Water shall be applied according to Section 216 as needed
to secure required results.

Surface Tolerance. The surface of the completed base shall be tightly bound,
smooth, and uniform; and conform to the cross section and grade specified.

Surface tolerance Type A shall be used unless specified.

1. Surface tolerance Type A. The finished surface shall not vary from the pre-
scribed cross section elevation by more than 0.08 feet. The longitudinal pro-
file shall not vary by more than 0.08 feet from the grade line established by
the Engineer.

2. Surface Tolerance Type B. Trimming equipment with automatic grade con-
trols shall be used when surface tolerance Type B is specified. Motor graders
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may be used as trimming equipment. The automatic grade controls shall ad-
just for the cross slope and longitudinal profile. The automatic grade controls
shall produce a finished surface that does not vary from the prescribed cross
section elevation or grade line by more than 0.04 feet, as established by the
Engineer.

Surface Tolerance Type C. Trimming equipment with automatic grade con-
trols shall be used when surface tolerance Type Cis specified. The automatic
grade controls shall adjust for the cross slope and longitudinal profile. Motor
graders shall not be used as trimming equipment. Roadbed planers shall be
used as trimming equipment as specified in Section 153.06. Grade control
shall be taken from a taut string line erected parallel to the grade line estab-
lished by the Engineer. The Engineer may permit a base or surface course to
be used as a grade reference for trimming the shoulders. The taut string lines
shall be erected and maintained so the automatic controls produce a finished
surface that does not vary from the prescribed cross section elevation by more
than 0.04 feet from the grade line established by the Engineer.

G. Limitations. The quantity of aggregate or salvaged material permitted in wind-
rows on roadways open to traffic, shall not exceed three miles. The aggregate or
salvaged material shall be layed within 72 hours after being placed in the wind-

row.

Aggregate or salvaged material shall not be placed on a frozen subgrade.

H. Maintenance of Completed Courses. When the Contract includes successive
base courses or base and surface courses, each course shall be maintained in a
smooth and compacted condition until the succeeding course is placed.

302.05 METHOD OF MEASUREMENT.

A. Aggregate or Salvaged Base or Surface Course. Measurement will be by the
Ton or Cubic Yard, as specified.

B. Water. Measurement will be made according to Section 216.

302.06 BASIS OF PAYMENT.

Payment will be made at the Contract Unit Price for the following:

Pay Item Pay Unit
Aggregate or Salvaged Base or Surface Course Ton or Cubic Yard
Water “M Gal”

This payment will be full compensation for all labor, equipment, and materials neces-
sary to complete the work.

When a mixture is subject to pay reduction as described in Section 302.02, the Bid
Price will be reduced by the sum of the price adjustments.
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SECTION 304
PERMEABLE STABILIZED BASE COURSE

304.01 DESCRIPTION.

This work consists of constructing a permeable stabilized base course mixed in a cen-
tral plant and placed on a prepared subbase. The Contractor shall have the option of
using Portland Cement or Asphalt Cement as a stabilizing agent to stabilize the base
course.

304.02 MATERIALS.

A. Aggregate. The aggregate shall be a Class 7 aggregate as specified in Section

B.

C.

816.03.
Acceptance. Refer to the Department’s Field Sampling and Testing Manual.

When the aggregate does not meet the gradation specified, a reduction in the Con-
tract Unit Price will be made. If the aggregate fails to meet the specified gradation
on one or more sieves, the reduction will be the sum of the deductions as calcu-
lated below.

Unit Price Reduction:
Percent of Deduction = 5 x percent of deviation from range limits.

If material is produced that deviates from the specified gradation for two consecu-
tive lots incorporation of additional material into the work will not be allowed un-
til the Contractor takes the necessary corrective action to meet the specifications.

If the average of three lots exceeds the specified limits for shale, the unit price for
aggregate will be adjusted according to Section 302.02. If the average does not
meet the specified limits for fractured faces, the Contractor shall correct the stock-
pile so the material meets specifications.

Asphalt. The asphalt cement shall be a PG asphalt meeting the requirements of
Section 818.02 A.3.

The bitumen shall be added to the aggregate uniformly at a rate of 2-1/2 percent by
weight of the mix.

If the daily cutoff for the asphalt cement, as determined on the Mix Bitumen Cutoff
Report, deviates from the target percentage specified by more than 0.24 percentage
points, the pay factor will be determined as specified in Section 408.05 B.1.

Portland Cement. The Portland Cement shall meet the requirements of Section
804.01.
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The Portland Cement content shall be 200 pounds per cubic yard. Batching of the
cement shall be according to Section 802.04 B. Aggregates and bulk cement shall
be proportioned by automatic batching equipment according to Section 153.01 B.

304.03 EQUIPMENT.

Equipment shall meet the following:

Item Section
General 151.01
Rollers 151.02 C
Material Hauling Equipment 151.03 B
Bituminous Pavers 151.04
Scales 151.07
Hot Bituminous Equipment 152
P.C.C. Equipment 153
Roadbed Planer 153.06

304.04 CONSTRUCTION REQUIREMENTS.

A. General.

1.

Subbase. Before placing the permeable base, the subbase shall be trimmed to
the required grade and cross section by aroadbed planer. The finished surface
of the subbase shall not vary by more than 0.04 foot from the prescribed
elevation.

A prime coat shall be applied to establish an impermeable layer below the
permeable base. The prime coat shall be allowed to cure a minimum of
24 hours before the permeable base is placed.

Finished Surface. The surface of the permeable base shall be smooth and
uniform, and shall not vary by more than 0.04 foot from the prescribed eleva-
tion. Trimming of the permeable base will not be permitted. Care shall be ex-
ercised to prevent contamination of the permeable base. Procedures that
might produce fine material that would tend to clog or reduce drainage will
not be permitted. Permeable base which, in the opinion of the Engineer, has
been contaminated shall be removed and replaced at the Contractor’s ex-
pense.

Traffic. Hauling on the permeable base will not be allowed. Traffic over the
permeable base will be limited to the minimum necessary for succeeding or
adjacent work. Damage to the permeable base shall be repaired promptly at
the Contractors expense.

Pavement Edge. The outlet edge of the permeable base shall be kept open
(daylighted) until the edge drain is placed so that water is free to exit.

Placement. The permeable base shall be placed in one lift at the specified
thickness. The base will be placed with a mechanical spreader, except when
placing the base in small areas that are not accessible to large equipment. In
these areas the base may be hand placed and compacted with mechanical
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hand tampers. The mechanical spreader shall utilize automatic controls with
a stringline to control the longitudinal profile.

If approved by the Engineer, the permeable base may be placed without the
stabilizing agent in small areas that are formed by hand.

Tolerance in Base Thickness. Refer to the Department’s Field Sampling and
Testing Manual.

If the permeable base placed has an average thickness in excess of that speci-
fied, additional payment will not be made. If the average pavement thickness
is deficient by more than 1 inch, the base will be removed and replaced at the
Contractors expense. If deficient by less than 1 inch in thickness, price ad-
justments will be made to the Contract Unit Price for each lot of 4,500 square
yards as provided in the following table:

Deficiency in Pay Factor
Thickness (Inches)

0.0t0 0.25 1.00
0.26 t0 0.50 0.90
0.51 to0 0.75 0.70
0.76 to 1.00 0.50

B. Asphalt Stabilized Base.

1.

Material Production and Placement. The permeable base shall be pro-
duced at a central hot mix plant according to Section 408.04 E and 408.04 F,
paragraph 1. The material produced shall be placed with a bituminous paver.

Compaction. Compaction of the permeable base shall be according to Sec-
tion 302.04 D. except the roller shall be a 10-ton, double drum, steel-wheeled
roller. No vibration will be allowed. The Contractor is advised that it may be
necessary to permit the permeable base to cool sufficiently before compac-
tion rolling to prevent rutting and shoving. Cooling to 150°F. may be ap-
propriate, but in no case shall the mix be less than 110°F. at time of compac-
tion. Water may not be used to hasten the cooling process.

Weather Limitations. Weather limitations shall be as specified in Section
408.04 M.1.

C. Portland Cement Treated Base.

1.

Material Production. The Permeable base shall be mixed at a stationary
mixing plant capable of producing a uniform mixture and shall be equipped
with feeding and/or weighing devices that are capable of proportioning the
mixture as specified.

The water/cement ratio shall provide for 100 percent cement (paste) cover-
age of aggregate. The intent is to add the minimum amount of water to obtain
a uniform workable mix.

Placement. The cement stabilized base shall be placed with a slip form paver
or a mechanical spreader capable of placing the material in one layer. The
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paver or spreader shall be equipped with automatic grade control that main-
tains the proper elevation at both sides by: (1) controlling the elevation of one
side and the slope, or (2) controlling the elevation of each side independently.
The grade reference shall be an erected string line or other approved method.

The cement stabilized base shall be consolidated with surface pan type vibra-
tors. The frequency of the surface pan type vibrators shall not be less than
4000 impulses per minute, unless modified by the Engineer.

The cement stabilized base shall be allowed to cure a minimum of 48 hours
before placement of the surface course. Exceptions may be made, with the
Engineer’s approval, in areas where immediate access is necessary to accom-
modate traffic.

Weather limitations shall be as specified in Section 602.03 G.3.

When placing the stabilized base at bridge ends, ramp tapers or other areas
where placement is not practical with a mechanical spreader, the base materi-
al may be placed with a loader and compacted with a 10 ton steel wheeled
roller in the static mode.

304.05 METHOD OF MEASUREMENT.

Permeable Stabilized Base Course. Permeable Stabilized Base shall be measured by
the square yard placed, and accepted by the Engineer.

304.06 BASIS OF PAYMENT.

The accepted quantity of permeable stabilized base will be paid for at the contract price
bid per square yard. The price shall be full compensation for all materials (including
the asphalt or portland cement binder), equipment, labor, and incidentals required to
construct this item of work as specified.

Pay Item Pay Unit
Permeable Stabilized Base Course Ton or Cubic Yard
SECTION 306
BLENDED BASE COURSE

306.01 DESCRIPTION.

This work consists of blending and placing the existing aggregate base, existing bitu-
minous surfacing and possibly one or more courses of aggregate into a uniform base

material.

306.02 MATERIALS.

A. Blended Material. The blended material shall have 97 to 100 percent passing a
2-inch sieve and 90 to 100 percent passing a 1-1/2-inch sieve.
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B. Aggregate. The aggregate shall meet Section 816 for the class of aggregate
specified.

C. Acceptance.

1. Aggregate. Refer to the Department’s Field Sampling and Testing Manual
for sampling procedures.

When the aggregate does not meet the gradation specified, a reduction in the
Contract Unit Price will be made. If the aggregate fails to meet the specified
gradation on 1 or more sieves, the reduction will be the sum of the deductions
as calculated below.

Unit Price Reduction:
Percent of Deduction = 5 x percent of deviation from range limits

If material is produced that deviates from the specified gradation for two con-
secutive lots incorporation of additional material into the work will not be al-
lowed until the Contractor takes the necessary corrective action to meet the
specifications.

If the average of the three samples exceeds the specified limits for shale, the
unit price for aggregate will be adjusted according to Section 302.06. If the

average exceeds the specified limits for plasticity index or fractured faces,
the Contractor shall correct the stockpile so the material meets specifications.

306.03 EQUIPMENT.

Equipment shall meet the following:

Item Section
General 151.01
Tow-Type Pneumatic-Tired Rollers 151.02 A
Self-Propelled Pneumatic-Tired Rollers 151.02 B
Vibratory Sheeps Foot/Pad Foot/

Extended Pad Foot Rollers 151.02 F
Water-Hauling Equipment 151.03 A
Material-Hauling Equipment 151.03 B
Mining/Blending Machine 151.08

306.04 CONSTRUCTION REQUIREMENTS.

A. Pit Operations. Stripping of the pit and pit operations shall be according to Sec-
tion 106.02 and other Contract requirements to produce an aggregate meeting the
specification for the class specified.

B. Adding Corrective Material. When a combination of materials is required to
produce the class of aggregate specified, the aggregate may be blended at the pitor
on the road to produce the specified material.

C. Aggregate Placement and Blending. When “Blended Base Course” is specified,
the aggregate supplied to be blended with the existing material will be placed and
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compacted on the roadway to plan cross slope and to a longitudinal profile ap-
proved by the Engineer prior to blending. It is intended for the Contractor to use
mining/blending equipment that rides on the existing surface. If the Contractor
elects to use equipment that rides on the subgrade, the Contractor shall assure the
equipment has sufficient weight distribution to prevent rutting or displacement of
the subgrade below the blended material. Any damage caused by the Contractor’s
equipment riding on the subgrade shall be repaired at the Contractor’s expense.

When “Remove and Relay Blended Base Course” is specified, the Contractor
may elect to blend the material on or off the roadway. The use of a motor grader to
blend the material will not be permitted. The Contractor must prove to the Engi-
neer that the process used to blend the material will provided a uniformly blended
base course.

Blending Depth. The existing asphalt pavement depth varies. The pavement
depths shown in the plans are from cores taken at specified locations. Primed ag-
gregate and bituminous treated base (if present) are not included in the pavement
depth. The actual pavement depths at other locations may vary. The Contractor is
responsible for interpreting the pavement depths and including all costs in the bid
price to process the required depth of existing pavement and existing aggregate.

When “Blended Base Course” is specified, the Contractor shall blend to: the depth
shown in the plans or, if the depth shown in the plans is not great enough to process
all of the existing surfacing, bituminous treated base (where present), and the ex-
isting base, the blending depth shall be increased to the lesser of the following
depths:

1. A depth great enough to process all of the supplemental aggregate, existing
surfacing and bituminous treated base (where present).

2. A minimum of 18 inches, measured from top of supplemental compacted ag-
gregate. The distance between the exiting asphalt material not mined and the
new pavement (asphalt or concrete) shall be a minimum of 18 inches.

During the blending operation the Contractor shall physically dig down, approxi-
mately every 500 feet (each pass), to check the blending depth and visually verify
the full depth of bituminous pavement has been blended without contamination
from the subgrade.

When “Remove and Relay Blended Base Course” is specified, and if the Contrac-
tor elects to blend the material off the roadway, the entire depth of asphalt pave-
ment shall be removed and blended with the aggregate specified.

Placement and Compaction of Blended Material. After blending, the Contrac-
tor shall place the blended material as shown in the Plans. The blended material
shall be uniform in gradation and compacted to produce a uniform density
throughout the entire section. If the material is deficient in moisture content, it
shall be moistened to the degree necessary to attain compaction.

Compaction shall be carried out simultaneously with lay down operations. The
vibratory sheeps foot/pad foot/extended pad foot roller shall be used to obtain
compaction until the feet/pads ride up close to the surface of the blended base. Af-
ter this, the road top shall be compacted with a pneumatic roller until the surface is
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tightly bound and shows no sign of rutting or displacement under the compaction
operations or traffic. Vibratory sheeps foot/pad foot/extended pad foot and pneu-
matic tired rollers of the type specified in Section 151 shall be used.

F. Soft Areas. Unstable areas, as determined by the Engineer, that appear after the
blended base has been compacted shall be repaired by the Contractor. If the unsta-
ble areas are due to poor compaction of the blended base, the Contractor will re-
work the blended base to obtain adequate compaction. The cost of reworking the
blended base will be included in the item “Blended Base Course.”

Ifthe unstable areas are due to the subgrade, the Engineer may direct manipulation
and drying of the subgrade. Payment for this work will be in accordance with Sec-
tion 104.03 of the Standard Specifications.

G. Application of Water. Water shall be applied according to Section 216 as needed
to secure required results.

H. Surface Tolerance. The surface of the completed base shall be tightly bound,
smooth, uniform, and conform to the cross section and grade specified. The sur-
face shall be finished using a Surface Tolerance Type B, as specified in Section
302.04 F.

I. Limitations. The quantity of aggregate or blended material permitted in wind-
rows on roadways open to traffic, shall not exceed three miles. The aggregate or
blended material shall be layed within 72 hours after being placed in the windrow.

Aggregate or blended material shall not be placed on a frozen subgrade.
J.  Maintenance of Completed Courses. When the Contract includes successive

base courses or base and surface courses, each course shall be maintained in a
smooth and compacted condition until the succeeding course is placed.

306.05 METHOD OF MEASUREMENT.

A. Blended Base Course. Measurement and payment of the bid item “Blended Base
Course” will be by the Square Yard based on the width of the existing asphalt
pavement from the outside edge of the slough to the outside edge of the slough.

B. Remove and Relay Blended Base Course. Measurement and payment of the bid
item “Remove and Relay Blended Base Course” will be by the Ton or Square
Yard. When paid by the Square Yard the quantity will be determined by the width
of the existing asphalt pavement from the outside edge of the slough to the outside
edge of the slough.

C. Aggregate. Measurement will be by the Ton or Cubic Yard, as specified.

D. Water. Measurement will be made according to Section 216.
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306.06 BASIS OF PAYMENT.

Payment will be made at the contract Unit Price for the following:

Pay Item Pay Unit
Aggregate Ton or Cubic Yard
Water “M Gal”

Blended Base Course Square Yard
Remove and Relay Blended Base Course Square Yard or Ton

This payment will be full compensation all labor, equipment, and materials necessary
to complete the work as required.

When a pay reduction, as described in Section 302.02 B, is applicable, the Bid Price
will be reduced by the sum of the price adjustments.
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SECTION 400
BITUMINOUS PAVEMENTS
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402.01
402.02

402.03
402.04
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402.05
402.06

403.01

SECTION 401
PRIME, TACK, OR FOG COAT

DESCRIPTION

MATERIALS
Bitumen
Blotter Material
EQUIPMENT

CONSTRUCTION REQUIREMENTS

Preparation of Surface

Application of Bitumen

Application of Blotter Material
Maintenance and Opening to Traffic
Limitations

METHOD OF MEASUREMENT
BASIS OF PAYMENT

SECTION 402
COLD BITUMINOUS PAVEMENT

DESCRIPTION

MATERIALS

Bitumen
Aggregate.

EQUIPMENT

CONSTRUCTION REQUIREMENTS

Pit Operations

Conditioning Existing Surface
Heating of Bitumen

Hauling and Mixing Aggregates
Mixing of Aggregates and Bitumen
1. General

2. Blade Mix

3. Traveling Mixer

4. Stationary Plant

Spreading and Finishing
Compaction

Completed Surface

Maintenance of Completed Surface
Limitations

METHOD OF MEASUREMENT
BASIS OF PAYMENT

SECTION 403
STOCKPILED HOT BITUMINOUS MIX

DESCRIPTION
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403.02 MATERIALS
A. Bitumen
B. Aggregate
403.03 EQUIPMENT

403.04 CONSTRUCTION REQUIREMENTS

A. Pit Operations and Stockpiling of Material
B. Preparation of Bituminous Material

C. Preparation of Aggregate

D. Mixing

403.05 METHOD OF MEASUREMENT
403.06 BASIS OF PAYMENT

SECTION 405
REMOVE AND SALVAGE BITUMINOUS PAVEMENT

405.01 DESCRIPTION

405.02 CONSTRUCTION REQUIREMENTS

A. Prepare Stockpile Site

B. Stockpiling

C. Restore Stockpile Site

D.. Remove and Salvage Bituminous Surfacing

405.03 METHOD OF MEASUREMENT
405.04 BASIS OF PAYMENT

SECTION 407
HOT RECYCLED BITUMINOUS PAVEMENT

407.01 DESCRIPTION

407.02 MATERIALS

A. Bitumen

B. Salvaged Bituminous Material
C. Virgin Aggregate

D. Recycling Agent

407.03 EQUIPMENT

A. General
B. Recycling Plant

407.04 CONSTRUCTION REQUIREMENTS

A. Processing Salvaged Material
B. Pit Operations and Stockpiling of Aggregate
C. Prepare Stockpile Sites
D. Stockpiling

E. Restore Stockpile Site

F. Mix Design
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407.05

407.06
407.07

408.01
408.02

408.03
408.04

~mommUN® >

SERTIEQ

Heating of Bitumen
Preparation of Virgin Aggregate
Mixing

Mix Temperature

Conditioning Existing Surface
Spreading and Finishing
Compaction

1. General

2. Ordinary Compaction

3. Specified Density

Joints

Maintaining Completed Course
Tolerances

Limitations

1. Weather

2. Operational

Bituminous Pavement Sloughs

ACCEPTANCE

Bitumen Content
1. Average
2. Uniformity
Compaction
Aggregate

METHOD OF MEASUREMENT
BASIS OF PAYMENT

SECTION 408
HOT BITUMINOUS PAVEMENT
DESCRIPTION
MATERIALS
Bitumen
Aggregate
EQUIPMENT

CONSTRUCTION REQUIREMENTS

Pit Operations and Stockpiling of Aggregate
Mix Design

Heating of Bitumen
Preparation of Aggregate
Mixing

Mix Temperature
Conditioning Existing Surface
Spreading and Finishing
Compaction

1. General

2.  Ordinary Compaction

3. Specified Density

Joints
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K. Maintaining Completed Course
L. Tolerances
M. Limitations

1. Weather

2. Operational
N. Bituminous Pavement Sloughs
O. Superpave

408.05 ACCEPTANCE

A. Aggregate
1. Gradation
2. Additional Aggregate Tests
B. Bitumen Content
1. Average
2. Uniformity
C. Compaction
1. Testing
2. Contractor Coring
3. Compaction Payment Schedule

408.06 METHOD OF MEASUREMENT
408.07 BASIS OF PAYMENT

SECTION 409
HOT BITUMINOUS PAVEMENT
QUALITY CONTROL/QUALITY ASSURANCE

409.01 DESCRIPTION

409.02 MATERIALS

A. Bitumen
B. Aggregate

409.03 EQUIPMENT

409.04 CONSTRUCTION REQUIREMENTS

A. Pit Operations and Stockpiling of Aggregate
B. Mix Design
1. NDDOT-Developed Mix Design
2. Contractor-Developed Mix Design
(Sections C through N are specified in the respective sections of 408.04.)
O. Quality Control Sampling and Testing
1. Control Limits
2. Corrective Action
3. Documentation
P.  Verification Testing
Q. Independent Assurance Testing
409.05 ACCEPTANCE
A. Aggregate
1. Gradation
2. Additional Aggregate Tests
B. Bitumen Content
1. Average
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409.06
409.07

410.01
410.02

410.03
410.04

2. Uniformity

Compaction

1. Testing

2. Contractor Coring

3. Compaction Payment Schedule
General

Dispute Resolution Program

METHOD OF MEASUREMENT
BASIS OF PAYMENT

SECTION 410
HOT BITUMINOUS PAVEMENT
SUPERPAVE VOLUMETRIC MIX DESIGN

DESCRIPTION

MATERIALS

Bitumen
Aggregate

EQUIPMENT

CONSTRUCTION REQUIREMENTS

Pit Operations and Stockpiling of Aggregate

1. Department-Developed Mix Design

2. Contractor-Developed Mix Design

Volumetric Mix Design

1. Trail Mix Design/Aggregate Blend Determination

2. Final Mix Design/Job Mix Formula Determination

3. Moisture Sensitivity Test

4. Aggregate/Asphalt Supplied Other Than That Used in the Mix Design

(Sections C through N are specified in the respective sections of 408.04.)

410.06
410.07

Quality Control Testing
Verification Testing
Independent Assurance
Hot Mix Asphalt Sampling

ACCEPTANCE

Aggregate

1. Gradation

2. Additional Aggregate Tests
Bitumen Content

1. Average

2. Uniformity
Compaction

1. Testing

2. Contractor Coring
3. Compaction Payment Schedule
Verification Testing/Quality Control Testing Tolerances

METHOD OF MEASUREMENT
BASIS OF PAYMENT
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420.02

420.03
420.04

420.05
420.06

SECTION 411
MILLING PAVEMENT SURFACE

DESCRIPTION
EQUIPMENT

CONSTRUCTION REQUIREMENTS

Milling pavement Surface
Prepare Stockpile Site
Stockpiling

Restore Stockpile Site

METHOD OF MEASUREMENT
BASIS OF PAYMENT

SECTION 420
BITUMINOUS SEAL COAT

DESCRIPTION

MATERIALS

Bitumen
Cover Coat Material
Blotter Material

EQUIPMENT

CONSTRUCTION REQUIREMENTS

Preparation of Surface

Application of Bitumen

Cover Coat Material Application

1. Requirements for Cutback Asphalts

2. Requirements for High Float Emulsified Asphalts
3. Requirements for Cationic Emulsions

Blotter Material Application

Protection of Traffic and Preservation of the Seal Coat
Limitations

1. Weather

2. Operational

METHOD OF MEASUREMENT
BASIS OF PAYMENT
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SECTION 401
PRIME, TACK, OR FOG COAT

401.01 DESCRIPTION.

This work consists of preparing and treating a surface with bitumen and blotter
material.

401.02 MATERIALS.

A.

B.

Bitumen. The type and grade of bitumen will be specified in the Contract.

Bitumen shall meet and will be accepted according to Section 818. Bitumen will
be conditionally accepted at the Project and sampled according to the Depart-
ment’s procedures in the Field Sampling and Testing Manual.

Bituminous materials for the several applications indicated in Section 400 shall be
applied within the temperature ranges recommended by the manufacturer.

Blotter Material. Blotter material shall meet Section 816, Class 44.

401.03 EQUIPMENT.

Equipment shall meet the following:

Item Section
General 151.01
Self-Propelled Pneumatic-Tired Rollers 151.02B
Material-Hauling Equipment 151.03 B
Liquid Bitumen Distributors 151.05
Aggregate Spreader 151.06 B
Heating Equipment for Bitumen 152.01

401.04 CONSTRUCTION REQUIREMENTS.

A.

Preparation of Surface. Before application of bitumen, all broken or unstable
surface shall be repaired and compacted and the surface shall be free of any loose
dirt and other objectionable material.

Broken or unstable surfaces shall be repaired at the Contractors expense unless the
surface was constructed under a previous Contract, then repair costs will be paid
according to Section 104.03 or as a Bid Item.

Application of Bitumen. Bitumen shall be applied with a distributor at the rate
specified or as otherwise directed. Hand sprayers shall be used to cover irregular
areas or shapes and areas missed by the distributor.
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C.

Emulsified asphalt shall be diluted to a 50-50 ratio, unless other approved
proportions are directed by the Engineer. Cost of water shall be included in the
price bid for “Emulsified Asphalt.”

The rate of application and areas to be treated shall be approved by the Engineer
prior to application.

When traffic is maintained, the bitumen shall be applied in passes of approxi-
mately one-half the width of the completed surface. If the width of the surface
makes such application impracticable, the bitumen may be applied in more than
two passes. Care shall be taken so the application of bitumen at the junction of
passes is not in excess of the specified quantity. Excess bitumen shall be
squeegeed from the surface. There shall be an overlap of bitumen along adjoining
edges of the passes.

The surface of all structures and other roadway appurtenances shall be protected
against splattering. If splattering occurs, all bitumen shall be removed to the satis-
faction of the Engineer at the Contractor’s expense.

Application of Blotter Material. Blotter material shall be applied at the rate des-
ignated in the Contract, or the quantity may be increased, decreased, or eliminated
as directed by the Engineer to allow for field conditions.

Blotter material shall not be applied until the Engineer has determined that the
penetration of bitumen into the surface is adequate, or that no further penetration
is probable.

Maintenance and Opening to Traffic. Traffic shall not be permitted on the primed,
fogged or tacked surface until the bitumen has penetrated and dried to the point
where it won’t be picked up by traffic, or until blotter material has been applied.

All work shall be protected and maintained at the Contractor’s expense. Mainte-
nance includes repairing areas displaced due to traffic or subsequent construction
operations.

Traffic control consisting of flagpersons, pilot cars, signs, and lights shall be fur-
nished at the Contractor’s expense unless otherwise provided in the Contract.

Limitations. A tack coat shall not be applied when the atmospheric temperature is
below the temperature requirements identified in Section 408.04 M. 1. The appli-
cation of a prime or fog coat shall not be allowed when the atmospheric tempera-
ture is below 40°F.

After applying a prime coat to the compacted aggregate base, the prime coat shall
be allowed to cure at least 48 hours after application, before placing hot bitumi-
nous pavement. The Engineer may elect to reduce this 48-hour requirement if
weather conditions permit a more rapid cure. The Engineer may order blotter ma-
terial to be spread at any time after application of prime coat, when it isimpractical
to prohibit traffic from use of the primed surface for the desired 48-hour period.

Bitumen for fog or tack coats shall not be applied on a wet surface.

401.05 METHOD OF MEASUREMENT.

A. Bitumen. Bitumen will be measured by the Ton or Gallon according to Section

109.
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B. Blotter Material. Blotter Material will be measured by the Ton or Cubic Yard ac-
cording to Section 109.

401.06 BASIS OF PAYMENT.

Payment will be made at the Contract Unit Price for the following:

Pay Item Pay Unit
__Asphalt Cement Ton or Gallon
__Liquid Asphalt Ton or Gallon
__Emulsified Asphalt Ton or Gallon
__Blotter Material Ton or Cubic Yard

This payment will be full compensation for all labor, equipment, and materials neces-
sary to complete the work.

SECTION 402
COLD BITUMINOUS PAVEMENT

402.01 DESCRIPTION.

This work consists of constructing one or more courses of cold bituminous mixture on
a prepared foundation.

402.02 MATERIALS.

A. Bitumen. The type and grade of bitumen will be specified. Bitumen shall meet
and will be accepted according to Section 818. Bitumen will be conditionally ac-
cepted at the Project and sampled according to Department’s procedures in the
Field Sampling and Testing Manual.

B. Aggregate. Aggregates shall meet Section 816 for the class of aggregate speci-
fied. The aggregate will be accepted prior to the addition of bitumen. Acceptance
will be based on periodic samples of the windrow after all aggregates have been
blended for each lift, or taken from the stationary plant if a plant is used.

402.03 EQUIPMENT.

Equipment shall meet the following:

Item Section
General 151.01
Self-Propelled Pneumatic-Tired Rollers 151.02 B
Smooth-Faced Steel Wheel Rollers - Tandem - Type A 151.02 C.2
Vibratory Rollers 151.02D
Material-Hauling Equipment 151.03 B
Liquid Bitumen Distributors 151.05
Hot Bituminous Equipment 152
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402.04 CONSTRUCTION REQUIREMENTS.

A.

Pit Operations. Stripping of the pit and pit operations shall be conducted accord-
ing to Section 106.02. The Contractor shall furnish the necessary equipment and
be responsible for the method of pit operations that produces an aggregate of uni-
form gradation and quality meeting the Specifications.

Conditioning Existing Surface. When an existing bituminous surface was con-
structed under another Contract and it becomes impractical to correct local irregu-
larities with a leveling course or the normal surfacing course, the surface shall be
brought to uniform cross-section by patching with bituminous material. The mix-
ture shall be thoroughly tamped or rolled and be the same mixture as specified for
the next course. Where the existing surface is broken or shows instability, the ma-
terial shall be removed, disposed, and replaced with the same mixture as specified
for the next course.

To provide bond, the longitudinal or transverse joint shall be sprayed with a light
coating of bitumen applied to the exposed edge before the joint is made.

The existing surface shall meet the approval of the Engineer before placing any
material.

Heating of Bitumen. The bitumen shall be heated to avoid local overheating and
provide a continuous supply of bitumen to the mixer at a uniform temperature.

Hauling and Mixing Aggregates. Hauling of materials through the paving op-
eration or over the completed surfacing should be avoided.

If two or more materials are combined on the roadbed to make the total aggregate,
each material shall be placed in a uniform windrow before combining. When two
or more materials are combined at the production plant, each material shall be
added with a separate mechanical feeder and conveyor or other methods which
achieves the specified results.

After all aggregates have been placed on the roadbed, the entire windrow shall be
manipulated until the combined materials meet the required gradation. When
traveling mixers are used, pre-mixing of aggregates may be eliminated if mixing
can be obtained without segregation.

Mixing of Aggregates and Bitumen.

1. General. Before addition of bitumen to the aggregate, the surface moisture of
the aggregate shall be 3 percent or less based on the dry weight of the aggre-
gate unless emulsified or foamed asphalt is used. If adequate mixing cannot
be obtained at a moisture content of 3 percent, the moisture shall be reduced
until a satisfactory mix is secured. When emulsified asphalt or foamed as-
phalt is used, the moisture content in the mix shall be approved by the Engi-
neer. Mixing shall be done by either motor graders, traveling mixers, or sta-
tionary mixing plants. Mixing shall continue until the aggregate is uniformly
coated.

Atthe end of each day, or when work is interrupted, all loose material shall be
bladed and retained in a windrow until operations are resumed. During mix-
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ing operations, care shall be taken to avoid cutting into the underlying course
or contaminating the bituminous mixture.

If the mixture has excessive, deficient, or a non-uniform distribution of bitu-
men, additional aggregate or bitumen shall be added as required and the mixture
remixed until a uniform mix is obtained. If excessive quantities of moisture or
volatile matter exist, the mixture shall be bladed, aerated, or otherwise ma-
nipulated until it can be properly laid without shoving or rutting.

2. Blade Mix. This method shall be according to Section 402.04 E.1 and the
following: Before adding bitumen, the aggregate shall have a uniform grada-
tion and the windrow shall be uniform in cross section. Mixing shall be com-
pleted the same day it is started.

3. Traveling Mixer. This method shall be according to Section 402.04 E.1 and
the following: Before adding bitumen, the windrow shall be uniform in cross
section. If the material processed and deposited by the traveling mixer is not
uniformly and thoroughly mixed, further mixing shall be done.

4. Stationary Plant. This method shall be according to Section 402.04 E.1.

Spreading and Finishing. Spreading and finishing shall be performed without
segregation. The material shall be shaped and compacted so the completed course
conforms to the required grade and cross section within tolerances specified.
Thicknesses shown on the typical section for surfacing on the Plans are a mini-
mum. It is intended that the Plan tonnages provided in the Proposal Form be used
uniformly throughout the Project.

If moisture content is excessive and compaction cannot be obtained with the nor-
mal operation, the material shall be aerated to remove excess moisture, relaid, and
recompacted.

If the thickness of the completed course exceeds 3 inches, the material shall be
spread and compacted in two or more equal lifts as specified. After compaction,
the elevation of the finished surface shall not vary by more than 0.06 foot from the
prescribed elevation at any point.

The mixed material in windrows shall not exceed three miles and the mixture
shall be laid while the material is in a workable condition and can be compacted to
the required density.

Compaction. The following equipment shall be the minimum furnished:
1. One Self-Propelled Pneumatic-Tired Roller meeting Section 151.02 B.

2. One Smooth-Faced Steel-Wheel Roller: Tandem - Type A meeting Section
151.02 C.2.

All equipment used shall be operated to produce uniform compaction throughout
the entire section. The method and sequence of roller operation shall be approved
by the Engineer. The pneumatic tired roller shall be operated with tire pressures at
90 psi or at the maximum psi the surfacing will support as determined by the Engi-
neer.
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The desired degree of compaction will have been reached when the surface is
tightly bound and shows minimal displacement under operation of the roller
meeting Section 151.02 B.

The final rolling shall be done with the roller meeting Section 151.02 C.2 and
shall continue until roller marks have been eliminated. Density tests may be taken
to assure uniform compaction is obtained.

Completed Surface. The surface of the course shall be smooth, uniform and true
to plan crown, alignment and grade. Any low, high, or defective places shall be
remedied by patching or removing and replacing the area with fresh mixture com-
pacted to conform with the surrounding area. The patches shall be thoroughly
bonded to the surface. The finished pavement shall be free from irregularities ex-
ceeding 1/4 inch as measured with a 10-foot straightedge parallel and perpendicu-
lar to the centerline of the roadway.

Maintenance of Completed Surface. Upon completion of the final rolling and
finishing, the surface shall be maintained at the Contractor’s expense until the
work is accepted by the Department. Maintenance shall include the repairing of
areas displaced due to traffic or succeeding construction operations and shall in-
clude, if necessary, the removing, respreading, reshaping, and recompacting of
such areas.

Limitations. Bitumen shall be applied to the aggregate only when the atmos-
pheric temperature is above S0°F. for blade mixing and above 45°F. when either
traveling mixers or stationary plant mixing are used.

Materials shall not be mixed or laid when it is raining or when the roadbed or mix-
ture is frozen. The presence of frost particles in the roadbed or in the material is
sufficient evidence of being frozen.

Traffic shall be controlled by the Contractor to prevent damage to the surface dur-
ing lay down and compaction.

402.05 METHOD OF MEASUREMENT.

A.

B.

Cold Bituminous Pavement. Cold Bituminous Pavement will be measured by
the Ton according to Section 109. Batch weights will not be permitted as a method
of measurement. The Tonnage will be the weight used in the accepted pavement
and no deduction will be made for the weight of bitumen in the mixture. When
road mix or a traveling mixer is used, measurement will be based on the Tons of
aggregate hauled plus the Tons of bitumen added to the aggregate on the roadway.

Bitumen. Bitumen will be measured according to Section 109 and the quantity of
bitumen will be the number of Tons or Gallons used in the accepted work.

402.06 BASIS OF PAYMENT.

Payment will be made at the Contract Unit Price for the following:

Pay Item Pay Unit
__Cold Bituminous Pavement Ton

__Liquid Asphalt Ton or Gallon
__Emulsified Asphalt Ton or Gallon
__Asphalt Cement Ton or Gallon
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This payment will be full compensation for all labor, equipment, and materials neces-
sary to complete the work.

Patching or leveling of an existing bituminous surface constructed under a previous
Contract will be paid for according to the following provisions:

A. Excavation. If no excavation is required, payment will be made at the Contract
Unit Prices for the materials used in the repair.

B. Waste Material. When the patching requires excavation, the method and site of
disposal of the waste materials shall be subject to the approval of the Engineer,
and:

1. Payment for prime, tack, and the bitumen in the mix used in the repair will be
made at the Contract Unit Prices for those items.

2. If the excavated material is disposed of within the Right of Way adjacent to
the work site, payment for the bituminous mixture used in the repair will be
made per Ton as follows: Contract Unit Price plus the price per Ton listed in
the “Price Schedule PS-1.”

3. Ifthe excavated material is loaded and hauled to a disposal area not adjacent
to the work site, payment for the bituminous mixture used in the repair will be
made per Ton as follows: Contract Unit Price plus the price per Ton listed in
the “Price Schedule PS-1.”

4. If aggregate is used for a portion of the backfill, or for other reasons B.2 and
B.3 above are not applicable, the repair work will be paid for under Section
104.03.
C. Payment. Payment as provided above will be considered full compensation for

the excavation, haul, and disposal of the waste material, preparation of the area to
be repaired, and for furnishing and placing the materials used in the repair.

SECTION 403
STOCKPILED HOT BITUMINOUS MIX

403.01 DESCRIPTION.

The work consists of aggregate and bituminous material mixed in a central mixing
plant and stockpiled as specified in the Contract.

403.02 MATERIALS.

A. Bitumen. Bitumen shall meet and will be accepted according to Section 818 and
will be of the type and grade specified. Bitumen will be conditionally accepted at
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the Project and sampled according to the Department’s procedures in the Field
Sampling and Testing Manual.

B. Aggregate. Aggregate shall meet Section 816 for the class of aggregate or the
gradation specified. The material will be tested before production can begin. After
the initial sample has passed, acceptance of the aggregate will be based on grada-
tion requirements. The gradation will be determined by the testing of one random
sample taken from the hot mix plant before the addition of bitumen for each
1,000 tons of mix produced.

403.03 EQUIPMENT.

Equipment shall meet the following:

Item Section
General 151.01
Hauling Equipment 151.03
Truck Scales 151.07
Hot Bituminous Equipment 152

403.04 CONSTRUCTION REQUIREMENTS.

A. Pit Operations and Stockpiling of Material. A stockpile in one-layer dumpsis
not permitted. The mixed material shall be pushed up with a front-end loader and
placed into a neat symmetrical pile, permitting good drainage, and having low
compaction so removal of the material will not be difficult. The Contractor shall
not operate any equipment on the stockpile. The approximate dimensions of the
stockpile will be determined by the Engineer.

B. Preparation of Bituminous Material. The bitumen shall not be overheated and
shall be supplied to the mixer or drum dryer at a uniform temperature.

C. Preparation of Aggregate. Ten percent of the material retained by weight on the
No. 8 sieve shall have at least one fractured face. The Contractor shall not be re-
quired to split the aggregate into separate sizes or stockpiles.

D. Mixing. The required quantities of aggregate and bitumen shall be introduced into
the mixer and the materials mixed until a uniform and complete coating of the ag-
gregate is obtained.

The asphalt content of the bituminous mixture shall not vary from the quantity de-
termined by the Engineer by more than +0.50 percentage points. The use of the
flow rate meter as specified in Section 152.01 F is not required.

The aggregate shall be dried and heated at the plant to reduce the moisture in the
bituminous mixture to no more than that percentage specified. A moisture sample

will be taken for each 1,000 tons of mix produced. The maximum mix tempera-
ture at mixer discharge shall be 225°F.

403.05 METHOD OF MEASUREMENT.

A. Stockpiled Hot Bituminous Mix. Stockpiled Hot Bituminous Mix will be mea-
sured by the Ton according to Section 109. Batch weights will not be used for
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measurement unless the plant is equipped with an automatic batching and weigh-
ing system conforming to Section 151.07. The tonnage will be the weight of the
accepted material placed in the stockpile. No deduction will be made for the
weight of bitumen used in the mixture.

B. Bitumen. Bitumen will be measured according to Section 109 and the quantity of
bitumen will be the number of Tons used in the accepted work.

403.06 BASIS OF PAYMENT.

Payment will be made at the Contract Unit Price for the following:

Pay Item Pay Unit
Stockpiled Hot Bituminous Mix Ton
Liquid Asphalt Ton

This payment will be full compensation for all labor, equipment, and materials neces-
sary to complete the work.

SECTION 405
REMOVE AND SALVAGE BITUMINOUS PAVEMENT

405.01 DESCRIPTION.

This work consists of partially or completely removing a bituminous surface, and load-
ing, hauling, and stockpiling the material.

405.02 CONSTRUCTION REQUIREMENTS.

A. Prepare Stockpile Site. The Contractor shall remove and stockpile all available
topsoil, up to a maximum of 1 foot. The site shall be shaped and compacted so
water drains away from the salvaged bituminous stockpile. The Contractor shall
furnish, place, compact, and shape to drain, a 6-inch depth of granular material,
with less than 30 percent passing the No. 200 sieve over the stockpile site.

B. Stockpiling. The salvaged material shall be stockpiled according to Section
106.06. Each stockpile shall be located to facilitate future processing and access to
the material without interference of other stockpiles.

C. Restore Stockpile Site. The Contractor shall restore the stockpile site upon com-
pletion of the Project. The unused or waste bituminous material and aggregate
bedding shall be disposed of at locations acceptable to the Engineer. The stockpile
site shall be lightly scarified and shaped to drain. The topsoil shall be spread
uniformly over the site. The site shall be seeded and fertilized with the class of
seed specified.
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D.

Remove and Salvage Bituminous Surfacing. Salvaged bituminous surfacing
shall be removed, without contamination, to the specified depth, width, location,
and surface tolerance designated. Before removal, the surface shall be cleaned of
all debris. Tracked or wheeled loaders may be used for removal. The use of
earthmoving equipment such as dozers or scrapers will not be permitted unless the
Contractor can satisfactorily demonstrate to the Engineer that no contamination
from underlying material will occur.

During the removal operations the Contractor shall control the dust and prevent
any littering on the traffic lanes.

If the Project is open to traffic, the edge of the area where the surfacing has been
removed shall be tapered up to meet the surface of the adjacent remaining pave-
ment. This shall be done at each end of the removal operation, and at intersecting
roadways, at the end of the day.

At the end of the work day all equipment, materials, residue from salvage opera-
tions, or other items that may be a hazard to traffic shall be removed from the road-
way according to Section 107.05.

405.03 METHOD OF MEASUREMENT.

A. Prepare Stockpile Site. Prepare Stockpile Site will be measured as a completed

and accepted unit item to be bid as a “Lump Sum.” The Lump Sum shall be
considered payment for removing and stockpiling topsoil;, shaping and
compacting subgrade; furnishing, placing, shaping, and compacting granular
material; all labor, equipment, and materials required for the stockpile site(s).

Restore Stockpile Site. Restore Stockpile Site will be measured as a completed
and accepted unit item to be bid as a “Lump Sum.” The Lump Sum payment will
be considered full payment for all disposal or wastes, spreading topsoil, compac-
tion, blading, water, seed, fertilizer, labor, equipment, and materials required to
complete the item.

Remove and Salvage Bituminous Surfacing. Remove and Salvage Bitumi-
nous Surfacing will be measured by one of the following:

1. Ton, weighed to the nearest 0.10 Ton of material in the hauling unit.

2. Cubic Yard, measured to the nearest 1/4 Cubic Yard of material in the hauling
unit.

3. Square Yard, measured to the nearest Square Yard of bituminous surfacing in
place prior to milling or removing.

The work of cleaning the surface; removing, loading, hauling (if not a specified
Pay Item); stockpiling the removed material; brooming; cleaning/brooming wa-
ter; water used in milling; and all labor, equipment, materials, and incidentals re-
quired to complete the Bid Item, will not be measured for payment and shall be
included in the bid item “Remove and Salvage Bituminous Surfacing.”

Hauling. Hauling, if specified as a Pay Item, will be measured by either the Ton-
Mile, or the Cubic Yard-Mile.
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405.04 BASIS OF PAYMENT.

Payment will be made at the Contract Unit Price for the following:

Pay Item Pay Unit

Prepare Stockpile Site Lump Sum

Restore Stockpile Site Lump Sum

Remove and Salvage Bituminous Surfacing Ton, Cubic Yard, Square Yard
Hauling Ton-Mile, Cubic Yard-Mile

This payment will be full compensation for all labor, equipment, and materials neces-
sary to complete the work.

SECTION 407
HOT RECYCLED BITUMINOUS PAVEMENT

407.01 DESCRIPTION.
This work consists of processing and placing salvaged bituminous material on the

roadway. Processing may include crushing, screening, blending, adding bitumen, vir-
gin aggregate, or other specified additives.

407.02 MATERIALS.

A. Bitumen. The type and grade of bitumen will be specified and shall meet and will
be accepted according to Section 818. Bitumen will be accepted as outlined in the
Combined State Binder Group agreement for North Dakota. Samples will be ob-
tained by the Contractor under the observation of the Engineer, and immediately
handed over to the Engineer for shipping and testing.

B. Salvaged Bituminous Material. The salvaged material shall be processed to the
maximum size and gradation specified.

C. Virgin Aggregate. The virgin aggregate shall be specified on the Plans. Aggre-
gate will be sampled before the addition of bitumen. Acceptance will be based on
periodic samples taken from the hot mix plant.

D. Recycling Agent. Recycling Agent shall meet Section 818.

407.03 EQUIPMENT.
A. General. Equipment shall meet the following:

Item Section
General 151.01
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Self-Propelled Pneumatic-Tired Rollers 151.02B
Smooth-Faced Steel Wheel Rollers - Tandem - Type A 151.02 C.2
Smooth-Faced Steel wheel Rollers - Tandem - Type B 151.02C.3

Vibratory Rollers 151.02D
Combination Roller 151.02E
Material-Hauling Equipment 151.03 B
Bituminous Pavers 151.04
Scales 151.07
Hot Bituminous Equipment 152

Recycling Plant. The mixing plant shall be a drum-dryer, continuous mix, or
batch plant, equipped to independently control and proportion the virgin
aggregate, salvaged bituminous material, bitumen, and recycling agents at the
specified rates and proportions. The plant shall be equipped to independently and
continuously display the proportions or quantities of all materials being intro-
duced into the mixer.

The mixing plant shall produce a hot recycled bituminous mixture without ad-
versely affecting the quality of the processed salvaged bituminous material. The
salvaged bituminous material shall be protected from direct contact with the heat-
ing flames by shielding or by introduction into the heat chamber without flame
contact. The mixing plant pollution control equipment shall reduce pollution
emissions below the maximums established by the North Dakota State Health De-
partment.

407.04 CONSTRUCTION REQUIREMENTS.

The Contractor shall have at least one person in charge of quality control on the project
at all times. This person shall be qualified as an Asphalt Mix Controller as outlined in
the Department’s Technician Certification Program.

A.

Processing Salvaged Material. Salvaged bituminous material shall be proc-
essed with minimal waste to the maximum size specified before introduction into
the recycling plant.

Pit Operations and Stockpiling of Aggregate. Stripping of the pit and pit op-
erations shall be conducted according to Section 106.02.

Sufficient virgin aggregate shall be stockpiled at the plant site to produce 10,000
tons of recycled bituminous mixture, or 50 percent of the estimated required quan-
tity, whichever is less, before starting recycled bituminous mix production.

Prepare Stockpile Sites. The Contractor shall remove and stockpile all available
topsoil, up to a maximum of 1 foot. The site shall be shaped and compacted so
water drains away from the salvaged bituminous stockpile. The Contractor shall
furnish, place, compact, and shape to drain, a 6-inch depth of granular materials,
with less than 30 percent passing the No. 200 sieve over the stockpile site.

Stockpiling. The salvaged material shall be stockpiled according to Section
106.06. Each stockpile shall be located to facilitate future processing and access to
the material without interference of other stockpiles.

Restore Stockpile Site. The Contractor shall restore the stockpile site upon com-
pletion of the Project. The unused or waste bituminous material and aggregate
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bedding shall be disposed of at locations acceptable to the Engineer. The stockpile
site shall be lightly scarified and shaped to drain. The topsoil shall be spread
uniformly over the site. The site shall be seeded and fertilized with the class of
seed specified.

Mix Design. The mix design used shall be a lab mix design determined according
to the Department’s Mix Design Procedure. The Contractor shall provide the En-
gineer with a representative sample and the blend proportions of the aggregate to
be incorporated into the mix. The total weight of the combined sample shall be
approximately 75 pounds. This sample shall meet the specified gradation and the
other requirements of Section 816.

The Contractor shall also provide a 2-gallon sample of bitumen, in 1-quart con-
tainers, of the type and grade specified in the Plans. The bitumen shall meet all
requirements of Section 818 and shall be from the supplier the Contractor uses for
the project.

The Contractor shall submit the aggregate blend proportions and the type, grade,
and name of the supplier of the bitumen in writing with the submission of the sam-
ples. The aggregate and bitumen samples shall be submitted seven working days
before the start of the paving operations.

If aggregate or asphalt is utilized from sources other than those initially submitted
orifadifferent type or grade of asphalt is used, the Contractor shall provide a sam-
ple to the Engineer five days before incorporating the material into the work. If the
Contractor fails to provide a timely sample, the Contractor shall cease operations
and allow the Department five working days to prepare a new mix design.

Heating of Bitumen. The bitumen shall not be overheated and shall be continu-
ously supplied to the mixer at a uniform temperature.

Preparation of Virgin Aggregate. For batch or continuous mix plants, aggre-
gates shall be heated and dried to reduce the total moisture content to one-half of 1
percent or less based on the dry weight of the aggregate.

When the drum-dryer mixer is used, the moisture content of the bituminous mix-
ture shall not exceed 1 percent.

If the quantity of virgin aggregate exceeds 50 percent of the total recycled mix-
ture, the aggregates prepared for use with a cold feed control shall be screened into
two or more fractions consisting of at least a fine and course aggregate stockpile.
The aggregate shall be fed from the stockpile into separate compartments for accu-
rate proportioning into the mixer. If the quantity of virgin material is less than or
equal to 50 percent of the total recycled mixture, splitting the aggregate into sepa-
rate fine and course stockpiles is not required.

Mixing. Virgin aggregate shall be combined with the salvaged bituminous mate-
rial, bitumen, and recycling agent so the materials are blended into the proportions
established by the mix design. The material shall be mixed until a uniform and
complete coating of the aggregate is obtained. The recycled hot bituminous mate-
rial shall not contain clumps of salvaged material when delivered to the road for
placing.

Bitumen shall be proportioned within + 0.24 percentage points of the percentage
of bitumen designated by the Engineer. Acceptance will be according to Sec-
tion 407.05 A.
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J.  Mix Temperature. The recycled hot bituminous material shall be produced at a
mixing temperature which provides a uniformly heated mixture delivered at the
point of laydown at a minimum of 230 F. when the ambient temperature is above
60°F. and 250°F. when the ambient temperature is below 60°F. The temperature of
the mix when discharged from the mixer shall not exceed 300 F.

K. Conditioning Existing Surface. When it becomes impractical to correct local ir-
regularities on an existing surface with a single lift leveling course or the pave-
ment course and milling was not specified, the surface shall be brought to uniform
cross section with additional bituminous mix. The mixture shall be thoroughly
tamped or rolled with the same mixture specified for the next course. Where the
existing surface is broken or unstable, the material shall be removed, disposed of,
and replaced, as directed by the Engineer, with the same mixture specified for the
next course.

Spot leveling courses shall be blade laid in lifts not to exceed 3 inches in depth.

Patching operations include removal of existing surfacing, base, and subgrade
material to the depth required to obtain a stable subgrade. If required, a class of
aggregate satisfactory to the Engineer shall be placed and compacted to the bot-
tom of existing bituminous pavement to a minimum depth of 3 inches below the
existing surface. The hot bituminous material shall be placed with a motor grader
in lifts not to exceed 3 inches, compacted with rubber-tired equipment and cured
for 48 hours before being overlaid, except in such instances where the breakup
occurs during the actual paving operation. If the breakup occurs during the paving
operation, a 48-hour curing period will not be required.

After removing loose dirt and other objectionable material from the surface, a tack
coat shall be applied to the surface and to the exposed edges of longitudinal and
transverse joints before placing a leveling or surface course.

L. Spreading and Finishing. All mixtures shall be spread and finished with bitumi-
nous pavers to the required section leaving the mixture uniformly dense, smooth,
and free from irregularities. In locations where it is impractical to use normal
laydown equipment, other methods may be used when approved by the Engineer.

Loads of mix and sections of pavement containing uncoated batches of aggregate,
segregated materials, aggregate which is obviously outside gradation Specifica-
tions, or too much bitumen will be rejected. Loads showing these characteristics
shall not be used in the work. If these conditions are evident after finishing opera-
tions, the defective sections will be rejected, removed, and replaced at the Con-
tractor’s expense. If the quality of the mix on the road is in question, the Engineer
may test samples taken from the in-place work before final acceptance.

The speed of the bituminous paver shall be controlled to lay the mixture uni-
formly, and continuously without tearing or gouging. The paver’s speed shall not
exceed the manufacturer’s recommendation and shall be coordinated with the
output of the plant to provide for a smooth continuous operation with the paver.

All transverse and longitudinal joints, high or low areas, and surface irregularities
shall be leveled, filled, or raked before compaction. Loose material shall be re-
moved from previously compacted lanes or joints before compacting adjacent
lanes.
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Paving operations shall be conducted to minimize the inconvenience to traffic and
protect existing and finished surfaces. Placing bituminous mixture shall progress
so a single lane is not more than one day’s run in advance of any adjacent lane.
Altering the sequence of paving operations to best suit construction conditions
may be required. The Contractor shall not permit two-way traffic past the machine
laydown operation and two-way traffic without the use of a Contractor-furnished
pilot car.

Hot bituminous pavement shall not be placed on bridge decks unless specified.

When required, the Contractor shall excavate locations where the new surfacing
meets existing pavement, bridge ends, or railroad crossings to allow full depth
placement of the surfacing course. If excavation is required, it will be performed
according to Section 104.03.

M. Compaction.

1. General. Except for shoulders, driveways, section line approaches, leveling
courses and patching, the bituminous mixture shall be compacted according
to Section 407.04 M.3, Specified Density.

The sequence of rolling operations and the selection of type and number of
rollers shall be commensurate with production and shall be adequate to attain
the specified density before the mat temperatures falls below 175°F.

Rolling shall begin at the edge and proceed parallel to the road centerline with
each trip overlapping the previousroller pass, and progressing to the crown of
the road. When paving in echelon or abutting a previously placed lane, the
longitudinal joint should be rolled first followed by the regular rolling proce-
dure. On super-elevated curves, the rolling shall begin at the low side and
progress to the high side by overlapping of longitudinal trips parallel to the
centerline. Displacement resulting from reversing the direction of a roller, or
from other causes, shall be corrected immediately with rakes and the addition
of fresh mix. Care shall be exercised in rolling edges of the bituminous
mixture so line and grade of the edge is maintained.

In areas not accessible to rollers such as along forms, curbs, headers and
walls, the mixture shall be thoroughly compacted with hand or mechanical
tampers.

Any mixture that becomes loose and broken, mixed with dirt, or shows any
excess or deficiency of bitumen or is defective in any manner shall be re-
moved and replaced with fresh hot mixture, and compacted to the density of
the surrounding area.

2. Ordinary Compaction. Ordinary Compaction shall be used on leveling
courses and patching.

Compaction consists of initial or breakdown rolling, intermediate rolling,
and final or finish rolling.

Breakdown rolling consists of 1 or more complete coverages with a roller
meeting Sections 151.02 B, 151.02 C.2, or 151.02 D.
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Breakdown rolling shall be followed by intermediate rolling with a roller
conforming to Section 151.02 B until the surface is tightly bound and shows
no displacement under the roller. Intermediate rolling shall be completed be-
fore the mat temperature falls below 185°F.

The final rolling shall be performed with a roller conforming to Sec-
tion 151.02 C.3 or 151.02 D in the static mode, and shall continue until roller
marks are eliminated.

The Contractor may be required to modify the rolling sequence to best suit
construction conditions.

When compacting leveling courses and patches spread with motor graders,
the initial rolling shall be by pneumatic-tired rollers done simultaneously
with the spreading. Additional pneumatic-tired rollers required for obtaining
compaction shall conform to Section 151.02 B. The roller specified for final
rolling may be omitted with approval of the Engineer. The desired degree of
compaction will be considered obtained when the surface is tightly bound
and shows no displacement under operation of the roller.

3. Specified Density. This method provides for compacting bituminous mix-
ture on interstate crossroads, ramps, rest area approaches, parking lots, and
mainline pavement according to the density requirements specified in Sec-
tion 408.05 C.

Bituminous mixture placed on shoulders, driveways, and section line ap-
proaches are exempt from the specified density requirements. Such mixtures
shall be compacted to the satisfaction of the Engineer with the same rollers
and rolling sequences used on the mainline. In confined areas, other rollers
may be used, as approved by the Engineer.

N. Joints. Joints shall be tacked and constructed with adequate bond on abutting sur-
faces. Vertical construction joints in successive courses shall be placed so the
joints do not fall in the same vertical plane.

Pavement placed against the surface of curbing, gutters, manholes, and similar
structures shall be placed uniformly high near the contact surfaces so the pave-
ment will be slightly higher than the edge of the structure after compaction.

O. Maintaining Completed Course. Upon completion of the final rolling and fin-
ishing, surface maintenance required due to construction operations shall be at the
Contractor’s expense until the next or final surface is placed or until the work has
been accepted by the Department. Maintenance shall include the removing, re-
placing, reshaping, and recompacting of damaged areas.

P. Tolerances. The surface shall be smooth, uniform, and true to Plan crown, align-
ment, and grade. Surfacing thicknesses shown on the typical sections are mini-
mum and the estimated plan tonnages shall be used uniformly throughout the
Project. Any low or high defective areas shall be corrected as directed by the
Engineer. Corrective work shall include patching or cutting out the surface and
replacing with fresh hot bituminous mixture or by milling the surface. The surface
of the finished pavement shall be free from irregularities exceeding 3/16 inch as
measured with a 16-foot straightedge parallel and perpendicular to the centerline
of the roadway.
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Deficiencies in smoothness, improperly constructed joints, and surface irregulari-
ties shall be corrected with a second diagonal rolling crossing the line of the first at
the Contractor,s expense.

Q. Limitations.

1. Weather. Hot recycled bituminous mix shall not be placed on a damp sur-
face, on a frozen roadbed, or when weather conditions prevent the proper
handling or finishing of the bituminous mixtures. Presence of frost particles
in the roadbed is sufficient evidence of being frozen. Hot recycled bitumi-
nous mix shall not be placed when the air or mat surface temperatures are be-
low the following minimums:

AIR TEMPERATURE
Subsurface
Compacted Course and Existing Mat

Thickness Surface Course  Approaches Temperature*

1-1/2” or 45°F. 40°F. 40°F.

less
More than 40°F. 35°F. 40°F.
1-1/2”

*Existing mat temperature will be measured with an infrared sensing thermometer or by a conventional ther-
mometer inserted into a 1-inch deep hole in the pavement and filled with water, oil, or grease.

2. Operational. Traffic shall not be permitted on the completed surfacing until
the lift has been compacted and has cooled sufficiently to prevent damage.

R. Bituminous Pavement Sloughs. Bituminous pavement sloughs shall be com-
pacted with rollers capable of providing a smooth finished compacted slough that
is free of tire marks and unevenness or drop-off. Density tests are not required.

407.05 ACCEPTANCE.

A. Bitumen Content. The required bitumen content, or target percentage, will be
designated by the Engineer. The quantity of bitumen used and paid for from each
lot will be determined by the use of daily oil cutoffs following the procedures out-
lined on the Mix Bitumen Cutoff Report. A lot shall be defined as the amount of
bitumen used each production day.

The pay factor for the hot bituminous pavement, adjusted for bitumen content,
will be the lowest pay factor determined by both of the following methods:

1. Average. If the daily cutoff, as determined on the Mix Bitumen Cutoff Re-
port, deviates from the target percentage set by the Engineer by more than
0.24 percentage points the pay factor will be determined from the following
table:
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BITUMEN CONTENT

Pay Deviation from Target
Factor in Percentage Points
1.00 0.00-0.24
0.98 0.25-0.29
0.95 0.30-0.34
0.92 0.35-0.39

* 0.40 & Over

*The Engineer will determine the pay factor according to Section 105.07.

2. Uniformity. The Engineer will make four random checks of the asphalt con-
tent each day based on readings from the totalizers for the aggregate and the
bitumen as outlined in the Asphalt Content Determination Report. When less
than four checks are made because of inclement weather, equipment break-
down, or other causes, the daily average will be based on the lesser number of
checks. If the asphalt content from any random reading varies from the daily
average of the readings by more than 0.24 percentage points, the pay factor
for the hot bituminous material will be adjusted according to the following
formula:

Pay Factor = 100 - [ 20 (* Deviation - 0.24) |
100

*Deviation from the average daily asphalt content.

B.

C.

Compaction. Compaction of mainline pavement will be tested, cored, and ac-
cepted according to Section 408.05 C.

Aggregate. One virgin aggregate sample will be taken for every 500 tons of virgin
aggregate used, with a maximum of three tests per day. The Contractor shall ob-
tain all aggregate samples, under the observation of the Engineer, at random times
determined by the Engineer. The samples shall be taken from the cold feed belt
according to AASHTO T 2, Section 4.3.1 or 4.3.2.

If material is produced that deviates from the specified gradation for three consec-
utive tests, incorporation of additional material into the work will not be allowed
until the Contractor takes the necessary corrective action to meet the Specifica-
tions. Acceptance or rejection of the failing material will be according to Section
105.07.

407.06 METHOD OF MEASUREMENT.

The estimated quantities provided may be adjusted by the Engineer in the field. Any
increase or decrease in the quantities used shall not be a basis for renegotiation in the
price bid for these items.

A.

Recycled Hot Bituminous Pavement. Recycled Hot Bituminous Pavement, in-
cluding virgin aggregate, salvaged bituminous material, bitumen, and recycling
agents will be measured by the Ton. No deduction will be made for the weight of
bitumen, recycling agent, virgin aggregate, or other additives in the mix. Process-
ing the salvaged bituminous material to meet the maximum size will be included
in the Bid Item.
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Bitumen. The bitumen will be measured by the Ton of bitumen actually used in
the work.

Virgin Aggregate. Virgin aggregate will be measured by the Ton of this material
actually used in the work. The final quantity of virgin aggregate will be deter-
mined by the following formula:

VA = %VA {RP - (AC + Additives)}

where:

VA = quantity of virgin aggregate used this lot

*%VA = weight virgin aggregate
weight virgin aggregate + weight salvaged material

RP = weight of the recycled hot bituminous pavement produced this lot
AC = weight of asphalt used this lot

Additives = weight of all additives this lot.

*The weight of the virgin aggregate and the salvaged material will be free of moisture and will be taken from
the scale totalizers in the plant. The percentage of virgin aggregate used will be the average percentage of
virgin aggregate (% VA) incorporated into the mix for each lot. The average % VA will be based on readings
from 4 random checks of the totalizer weights for the aggregate and salvaged materials.

D.

Recycling Agent. The recycling agent will be measured by the Ton of material
actually used in the work.

Prepare Stockpile Site. Prepare Stockpile Site will be measured as a completed
and accepted unit item to be bid as a Lump Sum. This Lump Sum shall be consid-
ered payment for removing and stockpiling topsoil; shaping and compacting sub-
grade; furnishing, placing, shaping, and compacting granular material; all labor,
equipment, and materials required for the stockpile site(s).

Restore Stockpile Site. Restore stockpile site will be measured as a completed
and accepted unit item to be bid as a Lump Sum. The Lump Sum payment will be
considered full payment for all disposal of wastes, spreading topsoil, compaction,
blading, water, seed, fertilizer, labor, equipment, and materials required to com-
plete the item.

Cored Sample. Each individual cored sample that is removed, sawed, and deliv-
ered to the Department in the required condition will be measured as a unit. The
work vehicle with its attachments, the coring machine, the masonry saw, and the
shadow vehicle with its attachments, will not be measured for payment, but will
be included in the measurement of the cored sample.

407.07 BASIS OF PAYMENT.

Payment will be made at the Contract Unit Price for the following:

Pay Item Pay Unit
Recycled Hot Bituminous Pavement Ton
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__Asphalt Cement Ton

Virgin Aggregate, Cl.__ Ton
Recycling Agent Ton
Prepare Stockpile Site Lump Sum
Restore Stockpile Site Lump Sum
Cored Sample Each

This payment shall be full compensation for all labor, equipment, and materials neces-
sary to complete the work.

When price adjustments are required for failing material or patching, payment will be
made as follows:

A. Determination of the payment adjustment of a lot of bituminous mixture will be
made by successively multiplying the Contract Unit Price per Ton of the bid item
by the applicable pay factors as determined in Sections 408.05 A and 408.05 B.

B. Material for patching or leveling of an existing bituminous surface constructed
under a previous Contract shall be obtained from the tonnage provided in the basis
of estimate and will be paid according to the following provisions:

1. Ifnoexcavationisrequired, payment will be made at the Contract Unit Prices
for the materials used in the repair.

2. When the patching requires excavation, the method and site of disposal of the
waste materials shall be subject to the approval of the Engineer, and:

a. Ifthe excavated material is disposed of within the Right of Way adjacent
to the work site, payment for the bituminous mixture used in the repair
will be made per Ton as follows: Contract Unit Price plus the price per
Ton listed in the “Price Schedule PS-1.”

b. Iftheexcavated material is loaded and hauled to a disposal area not adja-
cent to the work site, payment for the bituminous mixture used in the re-
pair will be made per Ton as follows: Contract Unit Price plus the price
per Ton listed in the “Price Schedule PS-1.”

c. Ifaggregateisrequired toreplace excavated material in the existing base
or subgrade, payment for the class of aggregate used will be made under
Section 104.03. Payment will include disposal of excavated material,
and the furnishing, placing, and compacting of the aggregate.

d. Payment for prime, tack, and the bitumen in the mix used in the repair
will be made at the Contract Unit Prices for those items.

SECTION 408
HOT BITUMINOUS PAVEMENT

408.01 DESCRIPTION.

This work consists of constructing one or more courses of bituminous pavement on a
prepared foundation.
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The bituminous pavement will be a mixture of aggregate, filler if required, and bitu-
men.

The Contractor shall be responsible for providing an aggregate that meets the mix de-
sign properties specified.

408.02 MATERIALS.

A. Bitumen. The bitumen shall meet Section 818 and will be of the type and grade
specified in the Contract. Bitumen will be accepted as outlined in the Combined
State Binder Group agreement for North Dakota. Samples will be obtained by the
Contractor under the observation of the Engineer, and immediately handed over
to the Engineer for shipping and testing.

B. Aggregate. Aggregate shall meet Section 816 for the class of aggregate specified.
Acceptance will be according to Section 408.05 A.

408.03 EQUIPMENT.

Equipment shall meet the following:

Item Section
General 151.01
Self-Propelled Pneumatic-Tired Rollers 151.02B
Smooth-Faced Steel Wheel Rollers - Tandem - Type A 151.02 C.2
Smooth-Faced Steel Wheel Rollers - Tandem - Type B 151.02C.3
Vibratory Rollers 151.02D
Combination Roller 151.02E
Material-Hauling Equipment 151.03 B
Bituminous Pavers 151.04
Scales 151.07

Hot Bituminous Equipment 152

408.04 CONSTRUCTION REQUIREMENTS.

The Contractor shall have at least one person in charge of quality control on the project
atall times. This person shall be certified as a Asphalt Mix Controller, as outlined in the
NDDOT Transportation Certification Program. If the Prime Contractor sublets any
portion of the Contract, including aggregate production, to a Subcontractor, the Sub-
contractor shall also have a person certified as an Asphalt Mix Controller on the Proj-
ect. If the Subcontractor does not have a certified person, the Prime Contractor’s certi-
fied person shall be on the Project and be in charge of quality control.

A. Pit Operations and Stockpiling of Aggregate.

The processed stockpiles shall be uniform and shall meet gradation requirements.
Sufficient mineral aggregate shall be stockpiled at the plant site to produce at least
25,000 tons of bituminous mixture or 50 percent of the estimated required quanti-
ty, whichever is less, before the start of bituminous mix production. During bitu-
minous mix production, the aggregate stockpiles shall be maintained so they con-
tain sufficient material to produce at least 5,000 tons of bituminous mixture or 25
percent of the estimated required quantity to finish production at the particular
plant setup, whichever is less.
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During the first week of aggregate production, for each class of aggregate, as soon
as the Contractor determines the aggregate is representative, and prior to the
initial mix design, the Contractor shall obtain a 90-pound sample of each
aggregate component. The Contractor shall split the samples under the observa-
tion of the Engineer. One-half of each aggregate sample will be submitted to the
Engineer for testing. The Contractor and the Engineer will test the samples to de-
termine the bulk (dry) and apparent specific gravity and the percent water
absorption by dry weight of aggregate. The testing will be completed according to
AASHTO T 84, T 85, and the Department’s procedures in the Field Sampling and
Testing Manual. One test will be performed for each 10,000-ton of each aggregate
component produced. A minimum of two tests will be required for each aggregate
component. Testing shall commence within two working days of sampling. Test
results will be reported to each party as soon as they are available.

If the individual specific gravity values determined by the Contractor and the De-
partment correlate within 0.040, the average of the Contractor’s numbers will be
used to calculate the absorption, fines to asphalt ratio, and voids in mineral
aggregate (VMA). If the individual specific gravity values determined by the
Contractor and the Department do not correlate within the allowable tolerance
(0.040), or if the Contractor fails to supply an aggregate that meets the mix design
criteria, then:

1. The mix design will not be approved and mix production will not begin.

2. The Contractor has the option of running the test together with Department
personnel at the District Lab and use those results, or testing differences can
be resolved according to the Department’s procedures in the Field and
Testing Manual.

B. Mix Design. During production of the aggregate, the Contractor will perform
gradation testing using the Department’s procedures in the Field Sampling and
Testing Manual. The testing frequency will be a minimum of one test per 1,000 tons
of aggregate produced for the first 10,000 tons of aggregate. After 10,000 tons of
aggregate is produced the testing frequency will be a minimum of one test per 2,000
tons of aggregate.

The Contractor will provide the Engineer with an aggregate sample representing
each stockpile. The total weight of the combined sample will be about 150 pounds.
This sample will be used, by the Department, to develop a mix design when the
Plans do not specify a Contractor Mix Design. When the Plans specify a Contractor
Mix Design, the Contractor is still required to submit this sample. A sample tag
identifying the project number, pit location, and class of aggregate shall be attached
to the sample. The Contractor shall also submit in writing the average gradation of
each stockpile and the proposed percentage of each stockpile to be used. Regardless
of who is preparing the mix design, the Contractor shall provide the Department
with the bitumen, aggregate and blend portions for the mix design, a minimum of
seven days before production begins.

The Contractor shall provide eight 1-quart containers of bitumen of the type and
grade specified in the Plans with the aggregate samples submitted. The type,
grade, and name of the supplier of the bitumen shall be submitted, in writing, with
the sample. The bitumen shall meet all requirements of Section 818 and shall be
from the supplier the Contractor uses for the project.
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An approved mix design will be required prior to beginning plant production on
all projects of hot bituminous pavement. The Department will develop the mix de-
sign unless the plans specify a contractor mix design. The mix design will be de-
veloped according to the Department’s Field Sampling and Testing Manual. The
mix design will meet the following properties for the type of mix specified:

CLASS 27 CLASS 29 CLASS 31 CLASS 33
Mix Top or Bottom or Top or Bottom or Top or Bottom or Top or Bottom or
o . wearing  |non-wearing| wearing |non-wearing| wearing |non-wearing| wearing | non-wearing
Criteria course course course course course course course course

Min | Max | Min | Max| Min| Max | Min | Max | Min | Max | Min | Max| Min | Max | Min | Max

Blows to 50| 50 ] 50 50) 5050 |50 (50 ] 50 |50 50 | 50 | 50 |50 | 50 | 50
Marshall
Plug

Stability  |1200 1200 1500 1500 1650 1650 1800 1800
(Ibs.)

Flow, 0.01 8 18 8 |18 8 | 18 8 |18 8 |16 8 | 16 8 |16 8 | 16
in.

Perce{lt3 14.0(16.0| 14.0{ 16.0] 14.0] 16.0 | 14.0 [16.0 [ 14.0 [16.0 | 14.0]16.0 [ 14.0 [16.0 | 14.0 |16.0
VMA*

Fines/ 06|13]106|14]106|13 061406 |13 |06]14]06 |13 |06]14
Asphalt
Ratio23

Film 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5
Thickness?

1 Voids in Mineral Aggregate (VMA).

2 The fines/asphalt ratio shall be determined by dividing the percentage of material passing the #200 sieve by
the percentage of effective asphalt added to the mix. The percentage of asphalt used will be as determined in
the Mix Design at 4 percent air voids. The effective asphalt will be determined as follows:(The formula is as
defined in Manual Series No. 2 published by the Asphalt Institute.)

ACetfec (Mix Basis) = %AC -{ %Absorbed AC by weight of aggregate x % Aggregate in mix}
100
Perform calculations to the nearest hundredth and round to the nearest tenth.

3 The mix design will be approved if the laboratory mix meets one of the three properties, percent VMA,
Fines/Asphalt Ratio, Film Thickness, and all of the other specified properties.

The target value for each sieve for the mix design shall be the average of produc-
tion samples multiplied by the percentage of material used in the blend propor-
tion. The Department will blend the aggregate at the blend proportions specified
by the Contractor. The blended sample will be used for the mix design if the grada-
tions obtained from the blended sample are within the tolerances listed in Table A
when compared to the target values determined previously. If the aggregate is not
within tolerance a mix design will not be developed. Mix production will not be-
gin until a mix design is developed.
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TABLE A
ACCEPTABLE TOLERANCES
5/8” - #4 sieve + 5%
#30 sieve + 3%
#200 sieve + 1.5%
Plastic Index + 2%

The result of the mix design process is the Job Mix Formula (JMF), and will con-
tain the following:

1. The percentage of aggregate passing each of the specified sieves.

2. The percent asphalt cement to be added to the mixture.

3. The target air voids will be 4 percent.

4. The maximum specific gravity of the mixture obtained in the laboratory.
5. The bulk specific gravity of the mixture obtained in the laboratory.

6. The percent VMA of the mixture obtained in the laboratory.

7. The stability of the mix (Marshall only).

8. The fines/asphalt ratio.

9. The asphalt film thickness.

The target value for each sieve may be adjusted during production if the Engineer
and the Contractor agree that a change is necessary to maintain the air voids be-
tween 3 and 5 percent. Any change to the JMF will be checked immediately using
the procedures required in Section 408.05 C.

If aggregate or asphalt is utilized from sources other than those initially submitted,
if the aggregate is processed using a different crusher, or if a different type or grade
of asphalt is used, the Contractor shall notify the Engineer in writing five days be-
fore incorporating the material into the work. If the Engineer determines that a
new mix design is required, the Contractor shall provide a sample of the material
to the Engineer and allow the Department three working days to prepare or ap-
prove a new mix design. If the Contractor fails to provide a timely sample, the
Contractor shall cease operations and allow the Department three working days to
prepare or approve a new mix design.

C. Heating of Bitumen. The bitumen shall not be overheated and shall be continu-
ously supplied to the mixer or drum dryer at a uniform temperature.

D. Preparation of Aggregate. For batch or continuous mix plants, the aggregates
shall be heated and dried to reduce the total moisture content to one-half of 1 per-
cent or less based on the dry weight of the aggregate.

When the drum-dryer mixer is used, the moisture content of the bituminous mix-
ture shall not exceed 1 percent.
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Aggregates prepared for use with a cold-feed control shall be screened into two or
more fractions consisting of at least a fine and course aggregate stockpile. The ag-
gregate shall be fed from the stockpile into separate compartments for accurate
proportioning into the mixer.

Mixing. All materials shall be introduced uniformly into the pug mill or the drum
dryer, in the proportions necessary to produce the required quality. Bitumen shall
be proportioned within +0.24 percentage points of the percentage of bitumen des-
ignated by the Engineer.

The required quantities of aggregate and bitumen shall be introduced into the mix-
er and the materials mixed until auniform and complete coating of the aggregate is
obtained.

Mix Temperature. The temperature of the bituminous mixture at discharge from
the mixer shall not exceed 300°F. The temperature of the mix at laydown shall be a
minimum of 230°F. when the ambient temperature is above 60°F., and 250°F.
when the ambient temperature is below 60°F.

If the density and temperature requirements of Section 408.04.1 are not being met,
the actual mixing temperature shall be adjusted so the specified requirements are
satisfied.

Conditioning Existing Surface. When it becomes impractical to correct local
irregularities on an existing surface with a single lift leveling course or the pave-
ment course and milling was not specified, the surface shall be brought to uniform
cross section with additional bituminous mix. The mixture shall be thoroughly
tamped or rolled and shall be the same mixture as specified for the next course.
Where the existing surface is broken or unstable, the material shall be removed,
disposed of, and replaced with the same mixture specified for the next course.

Spot leveling courses shall be blade laid in lifts not to exceed 3 inches in depth.

Patching operations include removal of existing surfacing, base, and subgrade
material to the depth required to obtain a stable subgrade. If required, a class of
aggregate satisfactory to the Engineer shall be placed and compacted to the bot-
tom of existing bituminous pavement to a minimum depth of 3 inches below the
existing surface. The hot bituminous material shall be placed with a motor grader
in lifts not to exceed 3 inches, compacted with rubber-tired equipment and cured
for 48 hours before being overlaid, except in such instances where the breakup
occurs during the actual paving operation. If the breakup occurs during the paving
operation, a 48-hour curing period will not be required.

After removing loose dirt and other objectionable material from the surface, a tack
coat shall be applied to the surface and to the exposed edges of longitudinal and
transverse joints before placing a leveling or surface course.

Spreading and Finishing. All mixtures shall be spread and finished with bitumi-
nous pavers to the required section leaving the mixture uniformly dense, smooth,
and free from irregularities. In locations where it is impractical to use normal lay-
down equipment, other methods may be used when approved by the Engineer.

Loads of mix and sections of pavement containing uncoated batches of aggregate,
segregated materials, aggregate which is obviously outside gradation Specifica-
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tions, or too much bitumen will be rejected. Loads showing these characteristics
shall not be used in the work. If these conditions are evident after finishing opera-
tions, the defective sections will be rejected, removed, and replaced at the Con-
tractor’s expense. If the quality of the mix on the road is in question, the Engineer
may test samples taken from the in-place work prior to final acceptance.

The speed of the bituminous paver shall be controlled to lay the mixture uniformly
and continuously without tearing or gouging. The paver’s speed shall not exceed
the manufacturer’s recommendation and shall be coordinated with the output of
the plant to provide for a smooth, continuous operation with the paver.

All transverse and longitudinal joints, high or low areas, and surface irregularities
shall be leveled, filled, or raked before compaction. Loose material shall be re-
moved from previously compacted lanes or joints before compacting adjacent
lanes.

Paving operations shall be conducted to minimize the inconvenience to traffic and
protect existing and finished surfaces. Placing bituminous mixture shall progress
so a single lane is not more than 1 day’s run in advance of any adjacent lane. Alter-
ing the sequence of paving operations to best suit construction conditions may be
required. The Contractor shall not permit two-way traffic past the machine laydown
operation and 1-way traffic without the use of a Contractor-furnished pilot car.

A tack coat shall be applied on a previously placed layer or surface of pavement
before spreading the next layer.

Hot bituminous pavement shall not be placed on bridge decks unless specified.

When required, the Contractor shall excavate locations where the new surfacing
meets existing pavement, bridge ends, or railroad crossings to allow full depth
placement of the surfacing course. If excavation is required, it will be paid accord-
ing to Section 104.03.

Rumble strips, when specified, shall be milled into asphalt shoulders and be
placed in a continuous pattern. Rumble strips will be discontinued across the full
width of all public and private (residential and commercial) road approaches, en-
trance and exit ramps, and within designated city or urban limits. Rumble strips
will not be installed on shoulders less than 4 feet in width.

I. Compaction.

1. General. Except for shoulders, driveways, section line approaches, leveling
courses and patching, the bituminous mixture shall be compacted according
to Section 408.04 1.3, Specified Density.

The sequence of rolling operations and the selection of type and number of
rollers shall be commensurate with production and shall be adequate to attain
the specified density before the mat temperatures falls below 185°F. The
compaction equipment for mainline paving shall include not less than one
Self-Propelled Pneumatic-Tired Roller and one Smooth-Faced Steel-Wheel
Roller: Tandem - Type A, Smooth-Faced Steel-Wheel roller: Tandem - Type
B or Vibratory Roller conforming to Sections 151.02B, C.2,C.3,C.4,0rD. A
combination roller meeting the requirements of Section 151.02 E may be
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used in lieu of the pneumatic-tired and vibratory roller. The Engineer has the
option to remove the pneumatic-tired roller if compaction can be achieved
without the equipment.

Rolling shall begin at the edges and proceed parallel to the road centerline
with each trip overlapping the previous roller pass, and progressing to the
crown of the road. When paving in echelon or abutting a previously placed
lane, the longitudinal joint should be rolled first followed by the regular rol-
ling procedure. On super-elevated curves, the rolling shall begin at the low
side and progress to the high side by overlapping of longitudinal trips parallel
to the centerline. Displacement resulting from reversing the direction of a
roller, or from other causes, shall be corrected immediately with rakes and the
addition of fresh mix. Care shall be exercised in rolling edges of the bitumi-
nous mixture so line and grade of the edge is maintained.

In areas not accessible to rollers such as along forms, curbs, headers, and walls,
the mixture shall be thoroughly compacted with hand or mechanical tampers.

Any mixture that becomes loose and broken, mixed with dirt, shows any ex-
cess or deficiency of bitumen, or is defective in any manner, shall be removed
and replaced with fresh hot mixture, and compacted to the density of the sur-
rounding area.

Ordinary Compaction. Ordinary Compaction shall be used on shoulders,
driveways, section line approaches, bike paths, leveling courses and patching
projects.

The testing, Contractor coring and compaction payment schedule specified in
Section 408.05 C will not apply for leveling courses, patching, and bike paths.

When specified density on mainline is required, the laboratory testing re-
quirements in Section 408.05 C.1 will apply for shoulders, driveways, and
section line approaches. The contractor coring and compaction payment
schedule in Section 408.05 C.2 and 408.05 C.3 will not apply.

Compaction consists of initial or breakdown rolling, intermediate rolling,
and final or finish rolling.

Breakdown rolling shall consist of one or more complete coverages with a
roller meeting the requirements of Sections 151.02 B, 151.02 C.2,0r 151.02D.

Breakdown rolling shall be followed by intermediate rolling with a roller
conforming to Section 151.02 B until the surface is tightly bound and shows
no displacement under the roller. Intermediate rolling shall be completed be-
fore the mat temperature falls below 185°F. The Engineer has the option to
remove the pneumatic-tired roller if compaction can be achieved without,
and there is a problem with the tires picking up or with roller marks in the mat.

The final rolling shall be performed with a roller conforming to Section
151.02 C.3 or 151.02 D in the static mode, and shall continue until roller
marks are eliminated.

The Contractor may be required to modify the rolling sequence to best suit
construction conditions.
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When compacting leveling courses and patches spread with motor graders
the initial rolling shall be by pneumatic-tired rollers done simultaneously
with the spreading. Additional pneumatic-tired rollers required for obtaining
compaction shall conform to Section 151.02 B. The roller specified for final
rolling may be omitted with approval of the Engineer. The desired degree of
compaction will be considered obtained when the surface is tightly bound
and shows no displacement under operation of the roller.

3. Specified Density. This method provides for compacting bituminous mix-
ture on interstate crossroads, ramps, rest area approaches, parking lots, and
mainline pavement according to the density requirements specified in Sec-
tion 408.05 C.

Bituminous mixture placed on shoulders, driveways, and section line ap-
proaches are exempt from the specified density requirements. Such mixtures
shall be compacted to the satisfaction of the Engineer with the same rollers
and rolling sequences used on the mainline. In confined areas, other rollers
may be used, as approved by the Engineer.

J. Joints. Joints shall be tacked and constructed with adequate bond on abutting sur-
faces. Vertical construction joints in successive courses shall be placed so the
joints do not fall in the same vertical plane.

Pavement placed against the surface of curbing, gutters, manholes, and similar
structures shall be placed uniformly high near the contact surfaces so the pave-
ment is slightly higher than the edge of the structure after compaction.

K. Maintaining Completed Course. Upon completion of the final rolling and fin-
ishing, surface maintenance required due to construction operations shall be at the
Contractor’s expense until the next or final surface is placed or until the work has
been accepted by the Department. Maintenance shall include the removing, re-
placing, reshaping, and recompacting of damaged areas.

L. Tolerances. The surface shall be smooth, uniform, and true to Plan crown, align-
ment, and grade. Surfacing thicknesses shown on the typical sections are minimum
and the estimated plan tonnages shall be used uniformly throughout the Project.

Any low or high defective areas shall be corrected as directed by the Engineer.
Corrective work shall include patching or cutting out the surface and replacing
with fresh hot bituminous mixture, or by milling the surface. The surface of the
finished pavement shall be free from irregularities exceeding 3/16 inch as mea-
sured with a 16-foot straightedge parallel and perpendicular to the centerline of
the roadway.

Deficiencies in smoothness, improperly constructed joints, and surface irregulari-
ties shall be corrected with a second diagonal rolling crossing the line of the first at
the Contractor’s expense.

M. Limitations.
1. Weather. Hot bituminous mix shall not be placed on a damp surface, on a fro-

zen roadbed, or when weather conditions prevent the proper handling or fin-
ishing of the bituminous mixtures. Presence of frost particles in the roadbed is
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sufficient evidence of being frozen. Hot bituminous mix shall not be placed
when the air or mat surface temperatures are below the following minimums:

AIR TEMPERATURE
Subsurface
Compacted  Air Temperature Course and Existing Mat

Thickness Surface Course  Approaches Temperature*

1-1/2” or 45°F. 40°F. 40°F.

less
More than 40°F. 35°F. 40°F.
1-1/2”

*Existing mat temperature will be measured with an infrared sensing thermometer or by a conventional
thermometer inserted into a 1-inch deep hole in the pavement and filled with water, oil, or grease.

2. Operational. Traffic shall not be permitted on the completed surfacing until
the lift has been compacted and has cooled sufficiently to prevent damage.

N. Bituminous Pavement Sloughs. Bituminous pavement sloughs shall be com-
pacted with rollers capable of providing a smooth finished compacted slough that
is free of tire marks and unevenness or drop-off. Density tests are not required.

O. Superpave. All criteria for shall follow Section 408. Testing methods shall follow
the procedures of the Department’s Field Sampling and Testing Manual.

408.05 ACCEPTANCE.

The aggregate gradation pay factor in Section 408.05 A.1. and the bitumen uniformity
requirements in Section 408.05 B.2 will not apply when the total plan quantity of hot
bituminous pavement is 4,000 ton or less. When the total Plan quantity of hot bituminous
pavement is 4,000 ton or less the material will be accepted according to Section 105.07.

A. Aggregate.

1. Gradation. Aggregate will be sampled and tested in lot sizes equal to the
number of tons produced. One aggregate sample will be tested for each 1,500
ton of mix produced with a minimum of one sample per day. Payment for the
mix represented by the samples will be based on the uniformity of the test
results.

The Contractor shall obtain all aggregate samples at random times deter-
mined by and under the observation of the Engineer. The samples shall be
taken from the cold feed belt according to AASHTO T 2, Section 4.3.1 or
4.3.2. The sample shall be split into two representative samples, numbered and
bagged by the Contractor under the observation of the Engineer. Both halves of
the sample shall be submitted to the Engineer. The untested half of the sample
will be retained by the Engineer for 24 hours after the test results are made
known to the Contractor. Either party may request that the second half of the
sample be tested within this 24-hour time frame. The test results from this re-
test shall replace the test values of the initial test.

If any two tests in a lot result in the variance of any one or more sieves from
the JMF gradation target value by more than the tolerances listed below, a de-
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duction on the entire lot will be applied. A deduction will be calculated for
each sieve out of the acceptable range. The total deduction will be the sum of
the deductions calculated for each sieve out of the acceptable range. The Pay
Factor for the aggregate material will be adjusted according to the following
formula:

Pay Factor = 100 - Deviation from the Target Range*
100

Lot Pay Factor = 100 - Y, (Deduction)

*Target Range = target value + or - the acceptable tolerance value listed below:

AGGREGATE TOLERANCES
5/8 sievel +2%
1/2” - #8 sieve? +7%
#16 - #50 sieve? * 6%
#200 sieve? +2%

1Providing all material passes the 3/4-inch sieve.

2The target value + or - the tolerance allowed shall not exceed the specified gradation range.

The deduction will be waived by the Engineer if; the daily air voids of the
marshall plugs as determined in Section 408.05 C.1 are between 3 and 5 per-
cent and the aggregate gradation for each sieve is not outside the gradation
band for the class of aggregate specified. If both of these conditions are met,
the Lot Pay Factor will be 1.00.

If the material fails to meet the specifications for two consecutive lots, the
Contractor shall not incorporate any additional material into the work until
the Engineer is satisfied that the Contractor is taking necessary corrective ac-
tion to meet the Specifications. The Engineer may request that a new mix de-
sign be developed if the Contractor is unable to meet the Specifications.

Additional Aggregate Tests. Aggregate samples to determine shale content,
plasticity index, fractured faces, and L. A. Abrasion loss will be taken by the
Contractor, under the observation of the Engineer, before the addition of bitu-
men to the mix.

The shale content and plasticity index of the aggregate will be determined by
the average of test results from three random samples taken from the cold
feed belt from each lot of 10,000 tons or fraction thereof. The samples will be
tested and the material will be accepted if the average of the three samples
meets the specified requirements. If each of the samples is within the speci-
fied limits, only one of the three samples will be tested from each subsequent
lot. If at any time the sample tested does not meet the specified requirements,
the remaining two samples will be tested. The average of these three samples
will then be used to determine acceptance of the material. The testing of three
samples per lot will continue until all three samples are within the specified
limits, then only one of the three samples will be tested from each subsequent
lot. If the average exceeds the specified maximum for shale content, the unit
price for the bituminous mixture will be adjusted according to Section 408.07 B.
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If the average fails to meet the specified requirements for plasticity, the mate-
rial will be rejected, unless the Engineer elects to accept it under Section
105.07.

The L. A. Abrasion loss percentage of aggregate will be determined on the
basis of 1 composite aggregate sample taken and tested during the beginning
of the aggregate stockpiling. If this percentage exceeds the maximum allow-
able loss, the material will not be accepted.

The percentage of fractured faces for course aggregates will be determined
by the average of test results from three random samples taken from the cold
feed belt for each lot of 10,000 tons of bituminous mixture produced. The
samples will be tested and the material will be accepted if the average of the
three samples meets the specified requirements. If each of the samples is
within the specified limits, only one of the three samples will be tested from
each subsequent lot. If at any time the sample tested does not meet the speci-
fied requirements, the remaining two samples will be tested. The average of
these three samples will then be used to determine acceptance of the material.
The testing of three samples per lot will continue until all three samples are
within the specified limits, then only one of the three samples will be tested
from each subsequent lot. If the average fails to meet the specified require-
ments, the material will be rejected unless the Engineer elects to accept it un-
der Section 105.07.

B. Bitumen Content. The required bitumen content, or target percentage, will be des-
ignated by the Engineer.

The quantity of bitumen used and paid for from each lot will be determined by the
use of daily oil cutoffs following the procedures outlined on the Mix Bitumen Cut-
off Report. A lot shall be defined as the amount of bitumen used each production
day.

The pay factor for the hot bituminous pavement, adjusted for bitumen content,
will be the lowest pay factor determined by both of the following methods:

1. Average. If the daily cutoff, as determined on the Mix Bitumen Cutoff Re-
port, deviates from the target percentage set by the Engineer by more than
0.24 percentage points the pay factor will be determined from the following

table:
BITUMEN CONTENT

Pay Deviation from Target
Factor in Percentage Points
1.00 0.00-0.24

0.98 0.25-0.29

0.95 0.30-0.34

0.92 0.35-0.39

* 0.40 & Over

*The Engineer will determine the pay factor according to Section 105.07.

2. Uniformity. The Engineer will check the asphalt content each time an aggre-
gate sample is taken. The checks will be based on readings from the totalizers
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for the aggregate and the bitumen as outlined in the Asphalt Content Deter-
mination Report. If the asphalt content from any random reading varies from
the daily average of the readings by more than 0.24 percentage points, the pay
factor for the hot bituminous material will be adjusted according to the fol-
lowing formula:

Pay Factor = 100 - [ 20 (* Deviation - 0.24) ]
100

*Deviation from the average daily asphalt content.

C. Compaction.

1.

Testing. The compaction of the mixture will be accepted in lot sizes equal to
the number of tons placed each production day. The density of the pavement
will be determined from cores obtained by the Contractor, as specified in Sec-
tion 408.05 C.2.

Each sublot will be one paver width wide, excluding the shoulders, 2,000 feet
long, and of the depth specified for the pavement course. If the partial sublot
remaining at the end of a production day is 1,000 feet in length or longer, it
will be considered a separate sublot. If it is less than 1,000 feet long, it will be
included in the last complete sublot. If the total day’s production is less than
2,000 feet long (one paver width wide), that production will be considered a lot.

The mean density of the mainline pavement placed each production day will
be the average of the densities of all of that day’s sublots. In addition to testing
randomly selected locations, the Engineer reserves the right to direct the test-
ing of any areas which appear defective. Defective areas will be rejected un-
less the Engineer elects to accept it under Section 105.07.

The Contractor, under the observation of the Engineer, shall:

a. Obtain mix samples from behind the paver at random times specified by
the Engineer. One sample shall be taken each time an aggregate sample is
taken; and

b. Compact 3 marshall specimens with each sample taken to determine the
field marshall density. The number of blows applied to the marshall
specimens shall be 50, unless otherwise specified, and the temperature
of the mix shall be 270 plus or minus 5°F.; and

c. Determine the Maximum Theoretical Density of each sample taken.
The methods used to obtain the samples, compact the marshall specimens and
determine the Maximum Theoretical Density shall be as outlined in the De-
partment’s Field Sampling and Testing Manual.

For a project on an NHS route, the Engineer will do acceptance testing ac-
cording to Appendix G of the Department’s Field Sampling and Testing

Manual.

Contractor Coring. The Contractor shall take two cores in each sublot at a
random location determined by the Engineer and under the observation of the

214



408.05 C.3

Engineer. After coring and sawing, the cores shall be handed over to the Engi-
neer. The cores shall be taken adjacent to each other and the average of the
two cores shall be used for determining the density of the sublot.

The Contractor shall take one additional full-depth core per mile, under the
observation of the Engineer, with one location in each lane, for the District
Materials Coordinator to use as an independent assurance test. The District
Materials Coordinator will determine the locations of these cores. The cores
shall not be sawed by the Contractor.

The coring machine shall cut a cylindrical sample in the compacted asphalt
lift without disturbing the density of the sample. The core samples shall be 4
to 6 inches in diameter. The masonry saw shall cut the core sample so only the
compacted layer to be tested is removed; and the core is in a condition suit-
able for testing.

Coring of each day’s paving shall be completed no later than the next working
day following the placement of the lift. Cores shall be taken through the full
depth of the in-place asphalt pavement. The surface of the outside of the cores
shall be smooth with no distortion of the cylindrical shape or displacement of
the aggregate particles. A masonry saw shall be used to remove the com-
pacted layer from the full-depth core without damaging the newly placed as-
phalt material.

The Contractor shall fill all holes remaining in the surface of the roadway
with bituminous material and compact the material as directed by the Engi-
neer. Each core shall be numbered or lettered to identify the location from
which the core was taken. The marking system shall meet the approval of the
Engineer.

The Contractor may elect to take a check sample, at the Contractor’s expense,
whenever the average density of a set of cores is 89 percent or less than the
Theoretical Maximum Density. A check sample shall be a set of cores taken
within 2 feet of the location of the failing set of cores. The average density of
the check sample cores will be the result used to determine the Unit Price of
the hot bituminous pavement.

Retests and additional tests will not be taken or paid for unless approved by,
or directed by, the Engineer.

The Contractor shall control traffic according to the traffic control plan to en-
sure the safety of the coring crew and the traveling public. The Engineer may
alter these requirements depending on the location of the coring operation in
respect to the existing traffic control zone, and in situations where traffic is
being controlled by a pilot car and/or flaggers. Coring operations shall not
take place adjacent to the paver to avoid blocking traffic.

Compaction Payment Schedule.
Acceptance of mainline pavement placed on any production day will be
based on the average density of the pavement compared to the daily average

maximum theoretical density (MTD) determined for each lot of pavement
placed. The average density of the field cores shall be atleast 91 percent of the
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daily average MTD. Each individual sublot shall have an average density of at
least 89 percent of the daily average MTD. If the average density of the field
cores is less than 91 percent of the daily average MTD or any sublot is less than
89 percent of the daily average MTD the Unit Price of the hot bituminous pave-
ment will be adjusted according to the following tables:

PAVEMENT DENSITY
ADJUSTMENT OF UNIT BID PRICE PER LOT

Pay Average Pavement
Factor A Density

1.00 91% or greater
0.99 90.0% - 90.9%
0.975 89.0% - 89.9%
0.95 88.0% - 88.9%
0.925 87.0% - 87.9%

* Less than 87.0%
Pay Lowest Density of
Factor B any Sublot
1.00 89% or greater
0.99 88.0% - 88.9%
0.98 87.0% - 87.9%
0.97 86.0% - 86.9%
0.96 85.0% - 85.9%

*

Less than 85.0%

*The Engineer will determine whether the material may remain in place. The Pay Factor for the
material allowed to remain in place shall be .70 for Pay Factor A and .80 for Pay Factor B.

The density of the field cores will be determined according to the proce-
dures of the Department’s Field Sampling and Testing Manual. The To-
tal Pay Factor will be the product of the pay factor for the average pave-
ment density and the lowest sublot.

TOTAL PAY FACTOR = (PAY FACTOR A) x (PAY FACTOR B)

408.06 METHOD OF MEASUREMENT.

The estimated quantities provided may be adjusted by the Engineer in the field. Any
increase or decrease in the quantities used shall not be a basis for renegotiation in the
price bid for these items.

A. Hot Bituminous Pavement. Hot Bituminous Pavement will be measured by the
Ton or Square Yard according to Section 109. Batch weights will not be permitted
as amethod of measurement unless the plant is equipped with an automatic batch-
ing and weighing system with an automatic printer system which prints the
weights of each batch and issues a weigh ticket for each load. The Tonnage will be
the weight used in the accepted pavement and no deduction will be made for the
weight of bitumen used in the mixture.

B. Bitumen. Bitumen will be measured according to Section 109 and the quantity of
bitumen will be the number of Tons or Gallons used in the accepted work.
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C. Cored Sample. Each individual cored sample that is removed in the required
condition will be measured as a unit. The work vehicle, coring machine, masonry
saw, and the shadow vehicle will not be measured for payment, but will be in-
cluded in the measurement of the cored sample.

D. Rumble Strips. When a bid item is included in the Plans, the quantity for rumble
stripsis determined by project length for each shoulder per mile. The quantity paid
for will be the quantity shown in the Contract, provided the project is constructed
as shown in the Plans. A deduction in length will not be made for discontinued
rumble strips across road approaches, ramps, etc. as identified in the notes in the
standard drawings.

When the bid item for rumble strips is each, payment will be for all rumble strips
installed at a stop intersection in one lane.

408.07 BASIS OF PAYMENT.

Payment will be made at the Contract Unit Price for the following:

Pay Item Pay Unit
__Hot Bituminous Pavement Ton
__Asphalt Cement Ton or Gallon
Superpave, FAA 40 Ton
Superpave, FAA 41 Ton
Superpave, FAA 42 Ton
Superpave, FAA 43 Ton
Superpave, FAA 44 Ton
Superpave, FAA 45 Ton

Cored Sample Each
Rumble Strips Each or Mile

This payment will be full compensation for all labor, equipment, and materials neces-
sary to complete the work.

When price adjustments are required for failing material or patching, payment will be
made as follows:

A. Determination of the payment adjustment of a lot of bituminous mixture will be
made by successively multiplying the Contract Unit Price per Ton of the bid item
by the applicable pay factors as determined in Sections 408.05 A, 408.05 B, and
408.05 C.

B. Whenthe average of the test results specified in Section 408.05 A.2 shows a larger
shale content than the maximum allowable specified, the following deduction
from the Bid Price for the bituminous mixture item will be made:

One percent reduction in unit price for each 0.2 percent above the maximum al-
lowable percentage. If the percentage of shale exceeds the allowable limits by 2
percentor more, the material will be rejected unless the Engineer elects to accept it
under Section 105.07.

This reduction will apply to lots of 10,000 tons, and will be applied independently
of Section 408.05 A.1.
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C. Material for patching or leveling of an existing bituminous surface constructed
under a previous Contract shall be obtained from the tonnage provided in the basis
of estimate and will be paid according to the following provisions:

1. Forallleveling and patching when no excavationis required, payment will be
made at the Contract Unit Prices for the materials used in the repair.

2. When the patching requires excavation, the method and site of disposal of the
waste materials shall be subject to the approval of the Engineer, and:

a. Ifthe excavated material is disposed of within the Right of Way adjacent
to the work site, payment for the bituminous mixture used in the repair
will be made per Ton as follows: Contract Unit Price plus the price per
Ton listed in the “Price Schedule PS-1.”

b. Ifthe excavated material is loaded and hauled to a disposal area not adja-
cent to the work site, payment for the bituminous mixture used in the re-
pair will be made per Ton as follows: Contract Unit Price plus the price
per Ton listed in the “Price Schedule PS-1.”

c. Ifaggregateisrequired to replace excavated material in the existing base
or subgrade, payment for the class of aggregate used will be made under
Section 104.03. Payment will include disposal of excavated material,
and the furnishing, placing, and compacting of the aggregate.

d. Payment for prime, tack, and the bitumen in the mix used in the repair
will be made at the Contract Unit Prices for those items.

SECTION 409
HOT BITUMINOUS PAVEMENT
QUALITY CONTROL/QUALITY ASSURANCE

409.01 DESCRIPTION.

This work shall consist of constructing one or more courses of bituminous pavement
on a prepared surface for Quality Control/Quality Assurance (QC/QA) projects. The
Contractor shall be responsible for process control, and shall perform the necessary
testing to control the quality of the work. When specified on the plans the contractor
shall develop a mix design.

409.02 MATERIALS.
A. Bitumen. The bitumen shall meet Section 818 and will be of the type and grade

specified in the Contract. Bitumen will be accepted as outlined in the Combined
State Binder Group agreement for North Dakota. Samples will be obtained by the
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Contractor under the observation of the Engineer, and immediately handed over
to the Engineer for shipping and testing.

B. Aggregate. The Aggregate Gradation Master Range for the class of aggregate
specified shall conform to the following requirements:

Sieve Size Percent Passing
5/8 in.* 100
1/2 in. 90 - 100
No. 4 45 - 80
No. 30 10 -35
No. 200 20-7.0

*A tolerance of 2 percent in the amount passing the 5/8-inch sieve will be permitted providing all
material passes the 3/4-inch sieve.

The gradation values listed are the extreme limits for design purposes. During
Production mixture tolerance on all sieves, may fall outside the aggregate master
range, except on the 200 sieve. The remaining physical properties, (lightweight
pieces, P.I., fractured faces, etc.) for the class of aggregate specified, shall be as
specified in Section 816.03 of the Standard Specifications.

409.03 EQUIPMENT.

Equipment shall be as specified in Section 408.03.

409.04 CONSTRUCTION REQUIREMENTS.

Contractor Quality Control. Quality Control (QC) will be the responsibility of the
Contractor. The Contractor will perform quality control sampling, testing, and inspec-
tion during all phases of the work at a rate sufficient to assure that the work conforms to
the Contract requirements. The Contractor shall have at least one person on the Proj-
ect, atall times, who is certified as a Asphalt Mix Controller and one person certified as
an aggregate lab and asphalt mix tester. The inspector shall be certified as an Asphalt
Pavement Inspector. Certification requirements will be as outlined in the Department’s
Transportation Certification Program (TCP).

Quality Control Plan. Prior to beginning work the Contractor will submit a “Quality
Control Plan” to the Engineer. The Plan will contain: 1) the names and phone numbers
of the individual(s) responsible for the Contractor’s quality control program; 2) a list-
ing of the technician(s) responsible for the quality control testing; 3) an organizational
chart indicating lines of authority (including names and phone numbers); 4) a summary
of the qualifications of the Quality Control Technicians; and 5) details of the Contrac-
tor’s quality control plan addressing but not limited to the following items: 1) pit op-
erations and methods used to control uniformity, reducing segregation, and efficiently
utilizing the aggregate resources of the pit; 2) plant operations discussing proposed
equipment (number of bins, plant type, etc.) and method of operations; 3) testing fre-
quency and how this meets the intent of the Specification; and 4) discussion of how the
Contractor’s quality control program will respond to the need for corrective action as
defined in Section 409.04 O.2.

The Department will provide the Contractor with: 1) the names and phone numbers of
the individual(s) responsible for project administration; 2) alisting of the technician(s)
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responsible for the quality assurance testing; and 3) an organizational chart indicating
lines of authority (including names and phone numbers).

Quality Control Laboratory. The Contractor will furnish and maintain a Type Clab-
oratory at the plant as specified in Section 706 of the Standard Specifications. Any oth-
er laboratory location must be approved by the Engineer. The laboratory will be fur-
nished with the necessary equipment and supplies for performing the Contractor mix
design if called for on the plans and for the contractor QC testing. During production of
the aggregate, the Contractor may furnish alab equipped with the necessary equipment
to perform the following aggregate tests: bulk and apparent specific gravity, gradation
analysis, lightweight pieces of aggregate, plastic index, and fractured faces. The Type
C laboratory must be set up and ready to use before the paving operation begins. This
laboratory will be measured and paid according to Section 706.02 C.

The Contractor will provide an aggregate lab and asphalt mix tester, as outlined in the
Department’s TCP, to perform all testing including all testing performed during aggre-
gate production. The Contractor shall also provide testing equipment that meets the
requirements for all tests called for by Specifications.

Engineer’s Laboratory. The Contractor will provide an additional Type Claboratory
to be used during actual mix production by the Department’s aggregate lab and asphalt
mix tester. The testing equipment will be provided by the Department. The lab will be
set up at the plant prior to production of the bituminous mix and be made available to
the Engineer for Quality Assurance testing. The Contractor and the Engineer will share
the Triple Hammer provided for the Contractor’s lab.

A. Pit Operations and Stockpiling of Aggregate. During production of the aggre-
gate, the aggregate will be tested for gradation, plastic index, fractured faces, and
lightweight pieces of aggregate. The testing frequency for gradation will be one
test per 1,000 tons of material produced for each aggregate stockpile. The testing
frequency for the plastic index, fractured faces, and lightweight pieces of aggre-
gate will be the average of three random composite samples from the first 5,000
tons of material produced. If all three samples pass, the testing frequency will
change to one of three samples tested for each 10,000 tons of material produced. If
a sample fails, the remaining two samples will be tested and averaged for accep-
tance of that lot. The testing frequency will then revert to the average of three tests
per 5,000 tons until all three samples pass, then one of three samples will be tested
for each 10,000 tons.

After 10,000 tons of material is produced, the Contractor will provide the Depart-
ment with an aggregate sample representing each stockpile and asphalt required
for the mix design. The Contractor shall develop a preliminary mix design and
submit the results to the Department. This mix design is for informational pur-
poses to assure the Contractor has produced specified material. The Contractor
shall provide all of the information required for the JMF, except the stability of the
mix. The mix design will be developed according to the Department’s Field Sam-
pling and Testing Manual and will meet the requirements specified in Section
409.04 B.

The Contractor will sample and test the aggregate according to the Department’s
Field Sampling and Testing Manual.

The Contractor shall provide the Engineer with copies of the test results for each
stockpile of aggregate that will be incorporated into the mix within 48 hours of

220



409.04 B

sample collection. The test reports will include results for gradation, plasticindex,
fractured faces, lightweight pieces of aggregate and the bulk and apparent specific
gravity.

During the first week of aggregate production, for each class of aggregate, as soon
as the Contractor determines the aggregate is representative, and prior to the ini-
tial mix design, the Contractor shall obtain a 90-pound sample of each aggregate
component. The Contractor shall split the samples under the observation of the
Engineer. One-half of each aggregate sample will be submitted to the Engineer for
testing. The Contractor and the Engineer will test the samples to determine the
bulk (dry) and apparent specific gravity and the percent water absorption by dry
weight of aggregate. The testing will be completed according to AASHTO T 84, T
85 and the procedures in the Department’s Field Sampling and Testing Manual.
One test will be performed for each 10,000 ton of each aggregate component pro-
duced. A minimum of two tests will be required for each aggregate component.
Testing shall commence within two working days of sampling. Test results will be
reported to each party as soon as they are available.

If the individual specific gravity values determined by the Contractor and the De-
partment correlate within 0.040, the average of the Contractor’s numbers will be
used to calculate the absorption, fines to asphalt ratio, and voids in mineral aggre-
gate (VMA). If the individual specific gravity values determined by the Contrac-
tor and Department do not correlate within the allowable tolerance (0.040), or if
the Contractor fails to supply an aggregate that meets the mix design criteria then:

1. The mix design will not be approved and mix production will not begin.

2. The Contractor has the option of running the test together with Department
personnel at the District Lab and use those results, or testing differences can
be resolved according to the procedures in the Department’s Field Sampling
and Testing Manual.

If the Department’s mix design meets the properties specified and the Department
and the Contractor mutually agree it is necessary to adjust the aggregate produc-
tion operation to produce an aggregate that will improve the mix design proper-
ties, the Department will negotiate an equitable adjustment with the Contractor to
produce an aggregate that meets the desired mix design properties.

Mix Design. The mix design used will be a lab mix design developed by the De-
partment or determined by the Contractor and approved by the Department. The
mix design will be developed according to the Department’s Mix Design Proce-
dure. The mix design will be developed using the type, grade and source of asphalt
that will be used on the project. The target value for each sieve for the mix design
shall be the average of production samples multiplied by the percentage of materi-
al used in the blend proportion. The blended sample will be used for the mix de-
sign if the gradations obtained from the blended sample are within the tolerances
listed in Table C when compared to the target values. The mix design will meet the
following properties for the type of mix specified:
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CLASS 27 CLASS 29 CLASS 31 CLASS 33
Mix Top or Bottom or Top or Bottom or Top or Bottom or Top or Bottom or
o . wearing  |non-wearing| wearing |non-wearing| wearing |non-wearing| wearing | non-wearing
Criteria course course course course course course course course

Min | Max | Min | Max| Min| Max | Min | Max | Min | Max | Min | Max| Min | Max | Min | Max

Blows to 50| 50 ] 50| 50) 50|50 |50 |50 |50 |50 50 | 50 | 50 |50 | 50 | 50
Marshall
Plug

Stability  |1200 1200 1500 1500 1650 1650 1800 1800
(Ibs.)!

Flow, 0.01 8 18 8 |18 8 | 18 8 |18 8 |16 8 | 16 8 |16 8 |16
in.

Percenzt 14.0(16.0| 14.0{ 16.0] 14.01 16.0 | 14.0 [16.0 [ 14.0 [16.0 | 14.0]16.0 [ 14.0 [16.0 | 14.0 |16.0
VMA

Fines/ 0613061410613 061406 |13 |06]14]06 |13 |06]14
Asphalt
Ratio3

IDesired minimum value, the Engineer will evaluate the actual value determined in the mix design.
2Voids in Mineral Aggregate (VMA).

3Required Range, the fines/asphalt ratio shall be determined by dividing the percentage of material passing
the #200 sieve by the percentage of effective asphalt added to the mix. The percentage of asphalt used will be
as determined in the Mix Design at 4 percent air voids. The effective asphalt will be determined as fol-
lows:(The formula is as defined in Manual Series No. 2 published by the Asphalt Institute.)

ACgtfec (Mix Basis) = %AC -{ %Absorbed AC by weight of aggregate x %Aggregate in mix}
100
Perform calculations to the nearest hundredth and round to the nearest tenth.

1. The Department’s Developed Mix Design.

The Contractor will provide the Engineer with an aggregate sample repre-
senting each stockpile as specified previously. A sample tag identifying the
project number, pit location, and class of aggregate shall be attached to the
sample. The total weight of the combined sample will be approximately 150
pounds and meet the gradation of the class of aggregate specified.

The Contractor will also provide eight 1-quart cans of bitumen of the type and
grade specified in the Plans. The bitumen will meet all requirements of Sec-
tion 818 and will be from the supplier the Contractor uses for the project.

The Contractor will submit the aggregate sample, the blend proportions, the
average production sample results, and the type, grade, AC specific gravity,
and name of the supplier of the bitumen in writing with the submission of the
samples. The aggregate and bitumen samples will be submitted a minimum
of seven working days before the start of the planned paving operations.

If aggregate or asphalt is utilized from sources other than those initially sub-
mitted, the aggregate is processed using a different crusher, or if a different
type or grade of asphalt is used, the Contractor shall notify the Engineer in
writing five days before incorporating the material into the work. If the Engi-
neer determines that a new mix design is required, the Contractor shall pro-
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vide a sample of the material to the Engineer and allow the Department 3
working days to prepare a new mix design. If the Contractor fails to provide a
timely sample, the Contractor shall cease operations and allow the Depart-
ment three working days to prepare a new mix design.

The target value for each sieve for the mix design shall be the average of pro-
duction samples multiplied by the percentage of material used in the blend
proportion. The Department will blend the aggregate at the blend proportions
specified by the contractor. The blended sample will be used for the mix design
if the gradations obtained from the blended sample are within the tolerances
listed in Table A when compared to the target values determined previously. If
the aggregate is not within tolerance a mix design will not be developed.

Contractor Developed Mix Design.

After the Contractor has sufficient material produced to assure uniform pro-
duction of each aggregate component, a mix design or series of mix designs
shall be performed until a mix design is developed meeting all the require-
ments specified. The Contractor shall submit the completed mix design in-
cluding all test data to the appropriate District Materials Laboratory.

The final mix design report shall be submitted using a Department-
approved computer format. The Contractor shall also submit sufficient
amount of individual aggregate components and asphalt. The aggregate and
asphalt will have the same properties as was used for the Contractor’s mix
design.

The Contractor’s mix design will be reviewed within five working days.

If the Department’s verification confirms the results of the Contractors mix
design are within the tolerances specified in Table C, the Contractors mix de-
sign will be approved. The tolerance for Maximum Specific Gravity shall not
be determined in Table C, but shall be + 0.30 percent. If the Contractor’s mix
design is not approved, the Contractor shall submit another mix design. An
approved mix design will be required prior to beginning production of hot
bituminous pavement.

If aggregate or asphalt is utilized from sources other than those initially sub-
mitted, the aggregate is processed using a different crusher, or if a different
type or grade of asphalt is used, the Contractor shall notify the Engineer in
writing five days before incorporating the material into the work. If the Engi-
neer determines that a new mix design is required, the Contractor will devel-
op another mix design and submit it for approval with the same information
as required for the initial mix design, before incorporating this material into
the mixture If the Contractor fails to submit an approved mix design and pro-
vide timely samples, the Contractor will cease operations until an approved
mix design is developed.

The result of the mix design process is the Job Mix Formula (JMF), and will
contain the following:

a. The percentage of aggregate passing each of the specified sieves.

b. The percent asphalt cement to be added to the mixture.
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c. The target air voids will be 4 percent.
d. The maximum specific gravity of the mixture obtained in the laboratory.
e. The bulk specific gravity of the mixture obtained in the laboratory.
f.  The percent VMA of the mixture obtained in the laboratory.
The stability of the mix.
The fines/asphalt ratio.
i.  The asphalt film thickness.

Determination of Surface Area

Sieve Analysis Percent Passing

Sieve Max. Size No. 4 No. 8 No. 16 No. 30 No. 50 | No.100 | No.200
Combined
Grading ok sk ok ok sk ok ok s
Coefficient 0.02 0.02 0.04 0.08 0.14 0.30 0.60 1.60
* Film Thickness FT = (Pbe)(4885)
(100)(SA)
Where: Pb = asphalt cement, percent, mixture basis

Pba = percent AC absorbed by weight of aggregate
Ps = aggregate, percent mixture basis

Pbe = effective asphalt content, percent, mixture basis
FT = film thickness (Microns)

SA = surface area (ft*/Ib)

**The Dust/Effective asphalt ratio shall be determined by dividing the percentage of material passing the
#200 sieve by the percentage of effective asphalt added to the mix. The percentage of asphalt used will
be as determined in the Mix Design at 4 percent air voids.

The effective asphalt will be determined as follows: (The formula is as defined in Manual Series No. 2
published by the Asphalt Institute.)

Pbe = Pb - (Pba)(Ps)
100

*#**The gradation used for calculating film thickness and dust/effective A.C. ratio will be the combined
gradation results of the actual material used to run the mix design. Perform calculations to the nearest
hundredth and round to the nearest tenth.

(Sections C through N are specified in the respective sections of 408.04)

O. Quality Control Sampling and Testing. During production of the bituminous
mix, the Contractor will be required to perform random sampling and testing on
the aggregate and bituminous mix as the mix is being produced and placed on the
roadway. All test results will be provided to the Engineer by noon the following
day.

The Contractor will sample and test the bituminous mix as outlined in the Depart-
ment’s Field Sampling and Testing Manual.

The Contractor will sample the aggregate from the cold feed and test the aggregate
using the Department’s sampling and testing procedures. The sieve analysis will
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be performed using all of the sieves required for the determination of the asphalt
film thickness. The tests will be performed at the frequency specified in Table A
below:

TABLE A

QUALITY CONTROL TESTING FREQUENCIES
Test Daily Frequency
Gradation (use all sieves for Cl. specified) 1/1500 tons
Plastic Index! 3/10,000 tons
Lightweight pieces of aggregate! 3/10,000 tons
Fractured Faces! 3/10,000 tons
Maximum Sp. Gr. of Bit. Mix (Rice Method) 1/1500 tons
Bulk Sp. Gr. of Bit. Mix (Plugs) & Air Voids 1/1500 tons
Percent Asphalt Cement 1/1500 tons?

1 The content of the lightweight pieces of aggregate, plastic index, and fractured faces of the aggregate
will be determined by the average of test results from three random samples taken from the cold feed
belt for each lot of 10,000 tons or fraction thereof. If all samples pass, only one of the three samples
taken will be tested until a sample fails; then the remaining two samples will be tested and averaged
for the acceptance of that lot. The testing of three samples per lot will continue until all three samples
pass, then one of the three samples will be tested from each lot.

2The Contractor will make random checks of the asphalt content each time a gradation test is taken
under the observation of the Engineer. The random checks will be based on readings from the totaliz-
ers for the aggregate and the bitumen as outlined in the Department’s Asphalt Content Determination
Report.

The Contractor will split and identify all samples. The split samples will be re-
tained by the Contractor for Independent Assurance testing by the District Materi-
als Laboratory. The samples to be tested by the Contractor and the split samples
given to the Engineer will be large enough to be split again, such that four samples
are available for testing. The split samples of aggregate will be stored in a dry, pro-
tected location until picked up by the Engineer. The mix samples taken to deter-
mine the maximum specific gravity will be split after the sample has been allowed
to cool.

When quality control samples indicate uniform results on Plastic Index, Light-
weight Pieces of Aggregate, or Fractured Face Tests; and both parties are confi-
dent that future production will remain within the specifications, the Engineer, by
written notice, may reduce the frequency of the tests.

1. Control Limits. The Contractor will maintain the air voids, within the allow-
able working ranges by adjusting the gradation or asphalt content within the
allowable working ranges. The target values of the control sieves provided by
the mix design (JMF) will be the target values for the control limits. The tar-
get value for the bitumen will be the target value set by the JMF. The field test
results may vary from the JMF target values as shown in Table B.

TABLE B
ALLOWABLE WORKING RANGES
Parameter Single Test Moving Average
Control Limit Control Limit
Percent Lightweight Pieces of Aggr. Not more than the maximum specified
Percent Fractured Faces Not less than the minimum specified
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Plastic Index Not more than the maximum specified
1/2” & #4 Sieve +6 +5

#30 sieve +5 +4

#200 Sieve? +2.0 +15
Asphalt Content +0.30 +0.24

Air Voids (plugs) 2% to 6% 3% to 5%

L. Average of last 4 tests

2Not to exceed the maximum specified.

2. Corrective Action. When a single-test control limit has been exceeded, the
Contractor will immediately re-sample and retest. If the re-sample exceeds
the control limits, corrective action will be instituted by the Contractor imme-
diately. After the corrective action, the Contractor will immediately resample
and retest. The corrective action will be documented.

Immediate shutdown will result when two consecutive tests exceed the
single-test control limits for percent Lightweight pieces of aggregate, percent
Fractured Faces, or Plastic Index. Operations will resume when the Engineer
is satisfied that corrective action has been taken.

When the moving average values trend toward the moving-average control
limits, the Contractor will take corrective action and increase the sampling
and testing rate. The corrective action will be documented.

When the moving average of the control sieves or the bitumen exceeds the
moving-average control limits, the Contractor may continue production if
the air voids are within the control limits and the material passing the number
200 sieve does not exceed the maximum specified. The Contractor will take
the necessary corrective action to produce mix based on the JMF or the Con-
tractor may request that new target values be set if the production test results
indicate adjustments to the target values are necessary. The Contractor may
only make the changes requested with the approval of the Engineer.

‘When the moving average of the air voids exceeds the moving average con-
trol limit, the Contractor will immediately cease operations and take neces-
sary corrective measures to get production back within the control limits.
Quality control testing will resume as soon as the plant has started and opera-
tions are stabilized.

It will be the responsibility of the Contractor to shut down operations when
the control limits are exceeded as specified. Failure to cease operations shall
subject all material produced after exceeding the control limits to be consid-
ered unacceptable.

3. Documentation. The Contractor will maintain complete records of all pro-
cess quality control tests and inspections. All test results and calculations will
be recorded and documented on data sheets approved by the Department.
Copies of the records will be furnished to the Engineer.

The Contractor will maintain standardized control charts at the field labora-
tory. Test results obtained by the Contractor will be recorded on the control
chart immediately upon completion of the test. The following parameters
will be recorded on the control chart:
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- Gradation of the control sieves!

- Asphalt Content

- Maximum Specific Gravity

- Bulk Specific Gravity

- Percent Air Voids of field marshall plugs

- Daily average Air Voids percentage of the cores

- Average Daily Density

- Calculated A.C. Film Thickness (Microns) (informational only)
- Calculated Dust/Effective A.C. Ratio (informational only)

- VMA (Informational only)

- Film Thickness (informational only)
1The control sieves are the 1/2 inch, #4, #30, and #200 sieves.

The control charts will display the single-test control limits for each test pa-
rameter, the individual test results, the moving average control limits, and the
moving average of the last four tests. The moving average results and control
limits, and the single tests and control limits will be color coded for easy dis-
tinction.

The control charts will be available at the field laboratory and will be accessi-
ble at all times for review by the Engineer.

Verification Testing. The Engineer will conduct verification tests on indepen-
dent samples. Cold feed belt, bitumen tank samples and coring shall be sampled
by the Contractor under the observation of the Engineer. Sampling of the asphalt
mix behind the paver will be conducted by the Engineer. The Engineer will test at
anincreased rate during the first lot of production to determine the accuracy of the
quality control testing. Frequencies for verification testing are located in the De-
partment’s Field Sampling and Testing Manual. Test results performed by the En-
gineer will be available to the Contractor.

The Engineer will make random checks for Asphalt Content, as specified in Sec-
tion 409.04 O.

Samples may be taken and tested by the Department any time the material appears
defective or where the Engineer determines that a change in the process or produc-
tion has occurred.

Independent Assurance Testing. The Contractor’s quality control technician
will test the aggregate and bituminous mix as specified and provide split samples
to the Department for independent assurance testing. The Department will test the
aggregate and bituminous mix at random times throughout the project at the fre-
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quencies defined in the Department’s Field Sampling and Testing Manual. Test
results will correlate within the acceptable tolerances specified in Table C.

TABLE C
ACCEPTABLE TOLERANCES FOR INDEPENDENT ASSURANCE
5/8 inch - #4 Sieve +5%
#30 Sieve +3%
#200 Sieve +1.5%
Plastic Index +2%
Fractured Faces +5%
Air Voids +1.0%
Max. Sp. Gr. +0.020
Lightweight Pieces of Aggr. +1%

Bulk Specific Gravity (dry), each Aggr. Fraction!  £0.040
Apparent Specific Gravity, each Aggr. Fraction! +0.040

1 These items are not final mixture acceptance items.

409.05 ACCEPTANCE.

The aggregate gradation pay factor in Section 409.05 A.1 and the bitumen uniformity
requirements in Section 409.05 B.2 will not apply when the total plan quantity of hot
bituminous pavement is 4,000 tons or less. When the total plan quantity of hot bitumi-
nous pavement is 4,000 tons or less the material will be accepted according to Section
105.07.

A. Aggregate.

1. Gradation. Aggregate will be sampled and tested in lot sizes equal to the
number of tons produced. The aggregate gradation specified will be the basis
of acceptance.

The Contractor shall obtain all aggregate samples at random times deter-
mined by the Engineer. The samples shall be taken from the cold feed belt
according to AASHTO T 2, Section 4.3.1 or 4.3.2. The sample shall be split
into two representative samples, numbered and bagged by the Contractor un-
der the observation of the Engineer. The untested half of the sample will be
retained by the Engineer for 24 hours after the test results are make known to
the Contractor. Either party may request that the second half of the sample be
tested within this 24-hour time frame. The test results from this retest shall
replace the test values of the initial test.

One aggregate sample will be taken for each 1,500 ton of mix produced with a
minimum of one sample per day. Payment for the mix represented by the
samples will be based on the uniformity of the test results.

If any two consecutive tests vary from the JMF gradation target value set for
each sieve by more than the tolerances listed below, the pay factor for the full
days production will be the lowest pay factor determined from the following
formula, unless the daily air voids of the marshall plugs as determined in Sec-
tion 409.05 C.1 are between 3 and 5 percent and the aggregate gradation for
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each sieve is not outside the gradation band for the class of aggregate speci-
fied, then the pay factor will be 100 percent.

Pay Factor = 100 - Deviation from the Target Range*
100

“Target Range = target value + or - the acceptable tolerance value

Acceptance of the aggregate will be based on the target values for the control
sieves and the allowable working range for the single test control limit as
shown in Section 409.04 O.1 Table B.

If the average daily air voids of the marshall plugs are not between 3 and 5
percent and the material fails to meet the specifications for two consecutive
lots, the Contractor shall not incorporate any additional material into the
work until the Engineer is satisfied that the Contractor is taking the necessary
corrective action to meet the Specifications.

Additional Aggregate Tests. Aggregate samples to determine shale content,
plasticity index, fractured faces, and L. A. Abrasion loss will be taken by the
Contractor, under the observation of the Engineer, before the addition of bitu-
men to the mix.

The shale content and plasticity index of the aggregate will be determined by
the average of test results from three random samples taken from the cold
feed belt from each lot of 10,000 tons or fraction thereof. The samples will be
tested and the material will be accepted if the average of the three samples
meets the specified requirements. If each of the samples is within the speci-
fied limits, only one of the three samples will be tested from each subsequent
lot. If at any time the sample tested does not meet the specified requirements,
the remaining two samples will be tested. The average of these three samples
will then be used to determine acceptance of the material. The testing of three
samples per lot will continue until all three samples are within the specified
limits, then only one of the three samples will be tested from each subsequent
lot. If the average exceeds the specified maximum for shale content, the unit
price for the bituminous mixture will be adjusted according to Section 409.07
B. If the average fails to meet the specified requirements for plasticity, the
material will be rejected, unless the Engineer elects to accept it under Section
105.07.

The L. A. Abrasion loss percentage of aggregate will be determined on the
basis of 1 composite aggregate sample taken and tested during the beginning
of the aggregate stockpiling. If this percentage exceeds the maximum allow-
able loss, the material will not be accepted.

The percentage of fractured faces for coarse aggregates will be determined by
the average of test results from three random samples taken from the cold
feed belt for each lot of 10,000 tons of bituminous mixture produced. The
samples will be tested and the material will be accepted if the average of the
three samples meets the specified requirements. If each of the samples is
within the specified limits, only one of the three samples will be tested from
each subsequent lot. If at any time the sample tested does not meet the speci-
fied requirements, the remaining two samples will be tested. The average of

229



409.05 A.2

these three samples will then be used to determine acceptance of the material.
The testing of three samples per lot will continue until all three samples are
within the specified limits, then only one of the three samples will be tested
from each subsequent lot. If the average fails to meet the specified require-
ments, the material will be rejected unless the Engineer elects to accept it un-
der Section 105.07.

B. Bitumen Content. The required bitumen content, or target percentage, will be
designated by the Engineer.

The quantity of bitumen used and paid for from each lot will be determined by the
use of daily oil cutoffs following the procedures outlined on the Mix Bitumen Cut-
off Report. A lot shall be defined as the amount of bitumen used each production
day.

The pay factor for the hot bituminous pavement, adjusted for bitumen content,
will be the lowest pay factor determined by both of the following methods:

1.

Average. If the daily cutoff, as determined on the Mix Bitumen Cutoff Re-
port, deviates from the target percentage set by the Engineer by more than
0.24 percentage points the pay factor will be determined from the following
table:

BITUMEN CONTENT

Pay Deviation from Target
Factor in Percentage Points
1.00 0.00-.24

0.98 0.25-.29

0.95 0.30-.34

0.92 0.35-.39

* 0.40 & Over

*The Engineer will determine the pay factor according to Section 105.07.

Uniformity. The Engineer will check the asphalt content each time an aggre-
gate sample is taken. The checks will be based on readings from the totalizers
for the aggregate and the bitumen as outlined in the Asphalt Content Deter-
mination Report. If the asphalt content from any random reading varies from
the daily average of the readings by more than 0.24 percentage points, the pay
factor for the hot bituminous material will be adjusted according to the fol-
lowing formula:

Pay Factor = 100 - [ 20 (* Deviation - 0.24) ]
100

*Deviation from the average daily asphalt content.

C. Compaction.

1.

Testing. The compaction of the mixture will be accepted in lot sizes equal to
the number of tons placed each production day. The density of the pavement
will be determined from cores obtained by the Contractor, as specified in Sec-
tion 409.05 C.2.
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Each sublot will be one paver width wide, excluding the shoulders, 2,000 feet
long, and of the depth specified for the pavement course. If the partial sublot
remaining at the end of a production day is 1,000 feet in length or longer, it
will be considered a separate sublot. If it is less than 1,000 feet long, it will be
included in the last complete sublot. If the total day’s production is less than
2,000 feet long (one paver width wide), that production will be considered a
lot.

The mean density of the mainline pavement placed each production day will
be the average of the densities of all of that day’s sublots. In addition to testing
randomly selected locations, the Engineer reserves the right to direct the test-
ing of any areas which appear defective. Defective areas will be rejected un-
less the Engineer elects to accept it under Section 105.07.

The Contractor, under the observation of the Engineer, shall:

a. Obtain mix samples from behind the paver at random times specified by
the Engineer. One sample shall be taken each time an aggregate sample is
taken; and

b. Compact three Marshall specimens with each sample taken to determine
the field Marshall density. The number of blows applied to the Marshall
specimens shall be 50, unless otherwise specified, and the temperature
of the mix shall be 270 plus or minus 5°F.; and

c. Determine the Maximum Theoretical Density of each sample taken.

The methods used to obtain the samples, compact the Marshall specimens
and determine the Maximum Theoretical Density shall be as outlined in the
Department’s Field Sampling and Testing Manual.

Contractor Coring. The Contractor shall take one core in each sublot at a
random location determined by the Engineer and under the observation of the
Engineer. After coring and sawing, the cores shall be handed over to the Engi-
neer. The cores shall be taken adjacent to each other and the average of the
two cores shall be used for determining the density of the sublot.

The Contractor shall take one additional full-depth core per mile, under
observation of the Engineer, for the District Materials Coordinator to use as an
independent assurance test. The District Materials Coordinator will determine
the locations of these cores. The cores shall be marked and delivered to the Dis-
trict Materials Laboratory. The cores shall not be sawed by the Contractor.

The coring machine shall cut a cylindrical sample in the compacted asphalt
lift without disturbing the density of the sample. The core samples shall be 4
to 6 inches in diameter. The masonry saw shall cut the core sample so only the
compacted layer to be tested is removed; and the core is in a condition suit-
able for testing.

Coring of each day’s paving shall be completed no later than the next working
day following the placement of the lift. Cores shall be taken through the full
depth of the in-place asphalt pavement. The surface of the outside of the cores
shall be smooth with no distortion of the cylindrical shape or displacement of
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the aggregate particles. A masonry saw shall be used to remove the com-
pacted layer from the full-depth core without damaging the newly placed as-
phalt material.

The Contractor shall fill all holes remaining in the surface of the roadway
with bituminous material and compact the material as directed by the Engi-
neer. Each core shall be numbered or lettered to identify the location from
which the core was taken. The marking system shall meet the approval of the
Engineer.

The Contractor may elect to take a check sample, at the Contractor’s expense,
whenever the average density of a set of cores is 89 percent or less than the
Theoretical Maximum Density. A check sample shall be a set of cores taken
within 2 feet of the location of the failing set of cores. The average density of
the check sample cores will be the result used to determine the Unit Price of
the hot bituminous pavement.

Retests and additional tests will not be taken or paid for unless approved by,
or directed by, the Engineer.

The Contractor shall control traffic according to the traffic control plan to en-
sure the safety of the coring crew and the traveling public. The Engineer may
alter these requirements depending on the location of the coring operation in
respect to the existing traffic control zone, and in situations where traffic is
being controlled by a pilot car and/or flaggers. Coring operations shall not
take place adjacent to the paver to avoid blocking traffic.

3. Compaction Payment Schedule.

Acceptance of mainline pavement placed on any production day will be
based on the average density of the pavement compared to the daily average
maximum theoretical density (MTD) determined for each lot of pavement
placed. The average density of the field cores shall be atleast 91 percent of the
daily average MTD. Each individual sublot shall have an average density of
at least 89 percent of the daily average MTD. If the average density of the
field cores is less than 91 percent of the daily average MTD or any sublot is
less than 89 percent of the daily average MTD the Unit Price of the hot bitu-
minous pavement will be adjusted according to the following tables:

PAVEMENT DENSITY

ADJUSTMENT OF UNIT BID PRICE PER LOT
Pay Average Pavement
Factor A Density
1.00 91% or greater
0.99 90.0% - 90.9%
0.975 89.0% - 89.9%
0.95 88.0% - 88.9%
0.925 87.0% - 87.9%
* Less than 87.0%
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Pay Lowest Density of
Factor B any Sublot

1.00 89% or greater
0.99 88.0% - 88.9%
0.98 87.0% - 87.9%
0.97 86.0% - 86.9%
0.96 85.0% - 85.9%

*k

Less than 85.0%

*The Engineer will determine whether the material may remain in place. The Pay Factor for the
material allowed to remain in place shall be 0.70 for Pay Factor A and 0.80 for Pay Factor B.

The density of the field cores will be determined according to the Depart-
ment’s Field Sampling and Testing Manual. The Total Pay Factor will be the
product of the pay factor for the average pavement density and the lowest
sublot.

TOTAL PAY FACTOR = (PAY FACTOR A) x (PAY FACTOR B)
D. General.

The Contractor’s Quality Control test results will be used for acceptance if they
are within acceptable tolerances. A table for comparison of Verification Testing
and Quality Control Testing is located in the Department’s Field Sampling and
Testing Manual.

The Contractor’s Quality Control Program will be conducted by qualified person-
nel as outlined in the applicable Department Transportation Certification Pro-
gram.

If the results of the Department’s verification sampling and testing program do not
agree with the QC sampling and testing as performed by the Contractor, the De-
partment, or its Representative, will conduct a review of the quality control and
verification procedures, calculations, and equipment to determine the cause of
discrepancy.

E. Dispute Resolution Program.

If the cause of disagreement between the verification and quality control results
cannot be determined, the dispute resolution process as outlined in the Depart-
ment’s Field Sampling and Testing Manual will be implemented.

409.06 METHOD OF MEASUREMENT.

The estimated quantities provided may be adjusted by the Engineer in the field. Any
increase or decrease in the quantities used shall not be a basis for renegotiation in the
price bid for these items.

A. Hot Bituminous Pavement. Hot Bituminous Pavement will be measured by the
Ton or Square Yard according to Section 109. Batch weights will not be permitted
as amethod of measurement unless the plant is equipped with an automatic batch-
ing and weighing system with an automatic printer system which prints the
weights of each batch and issues a weigh ticket for each load. The tonnage will be
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the weight used in the accepted pavement and no deduction will be made for the
weight of bitumen used in the mixture.

B. Bitumen. Bitumen will be measured according to Section 109 and the quantity of
bitumen will be the number of Tons or Gallons used in the accepted work.

C. Cored Sample. Each individual cored sample that is removed in the required con-
dition will be measured as a unit. The work vehicle, coring machine, masonry saw,
and shadow vehicle will not be measured for payment, but will be included in the
measurement of the cored sample.

D. Testing. All cost incurred for the Quality Control Testing, and contractor devel-
oped mix design when specified on the Plans, will not be measured separately and
shall be included in the price bid for other items.

409.07 BASIS OF PAYMENT.

Payment will be made at the Contract Unit Price for the following:

Pay Item Pay Unit

Hot Bituminous Pavement QC/QA Ton

Asphalt Cement Ton or Gallon
Cored Sample Each

This payment will be full compensation for all labor, equipment, and materials neces-
sary to complete the work.

When price adjustments are required for failing material or patching, payment will be
made as follows:

A. Determination of the payment adjustment of a lot of bituminous mixture will be
made by successively multiplying the Contract Unit Price per Ton of the bid item
by the applicable pay factors as determined in Sections 409.05 A, 409.05 B, and
409.05 C.

B. Whenthe average of the test results specified in Section 409.05 A.2 shows a larger
shale content than the maximum allowable specified, the following deduction
from the Bid Price for the bituminous mixture item will be made:

One percent reduction in unit price for each 0.2 percent above the maximum al-
lowable percentage. If the percentage of shale exceeds the allowable limits by 2
percent or more, the material will be rejected unless the Engineer elects to accept it
under Section 105.07.

This reduction will apply to lots of 10,000 tons, and will be applied independently
of Section 409.05 A.1

C. Material for patching or leveling of an existing bituminous surface constructed
under a previous Contract shall be obtained from the tonnage provided in the basis
of estimate and will be paid according to Section 408.07 C.
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SECTION 410
HOT BITUMINOUS PAVEMENT
SUPERPAVE VOLUMETRIC MIX DESIGN

410.01 DESCRIPTION.

This work shall consist of constructing one or more courses of bituminous pavement
on a prepared surface for Quality Control/Quality Assurance (QC/QA) projects. The
Contractor shall be responsible for process control, and shall perform the necessary
testing to control the quality of the work. When specified on the plans the contractor
shall develop a mix design.

410.02 MATERIALS.

A. Bitumen. The bitumen shall meet Section 818 and will be of the type and grade
specified in the Contract. Bitumen will be accepted as outlined in the Combined
State Binder Group agreement for North Dakota. Samples will be obtained by the
Contractor under the observation of the Engineer, and immediately handed over
to the Engineer for shipping and testing.

B. Aggregate. The aggregate blend gradation will initially be based on the specifica-
tions in Table 1 and finally determined by the mix design compaction and volu-
metric results. A tolerance of 2 percent in the amount passing the 5/8-inch sieve
will be permitted providing all material passes the 3/4-inch sieve.

TABLE 1
INITIAL CONTROL POINTS FOR SUPERPAVE AGGREGATE
BLEND GRADATION
Nominal Aggregate Size*
1/2” (12.5 mm)
Sieve Size Percent Passing
Min. Max.
5/8” (15.9 mm) 100 100
1/2” (12.5 mm) 90 100
#8 (2.36 mm) 28 58
#200 (75 w) 2.0 7.0

*Nominal aggregate size is defined as 1 sieve size larger than the first sieve to retain more than 10 per-
cent.
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The Superpave aggregate shall meet the requirements of Table 2.

TABLE 2
AGGREGATE TESTING CRITERIA
Test Criteria Reference/Comments
Coarse Aggregate As specified on Plans | NDDOT Field Sampling and Testing Manual,
Angularity, % the requirement is for 1 fractured face
Fine Aggregate As specified on Plans AASHTO T 304, the criteria are % air voids
Angularity, % in loosely compacted fine aggregate
Clay Content 40 minimum AASHTO T 176
% Sand Equivalent
Flat & Elongated 10 maximum ASTM D 4791
Particles, %
Toughness, 40 maximum AASHTO T 96
% Loss
Lightweight Pieces 5 maximum AASHTO T 113, NDDOT Modified
in Aggregate,
% Shale
Deleterious Materials 1.0 maximum AASHTO T 112, “Clay Lumps and
% Spall Friable Particles in Aggregate”

410.03 EQUIPMENT.

Equipment shall be as specified in Section 408.03.

410.04 CONSTRUCTION REQUIREMENTS.
GENERAL

Contractor Quality Control. Quality Control (QC) will be the responsibility of the
Contractor. The Contractor will perform quality control sampling, testing, and inspec-
tion during all phases of the work at a rate sufficient to assure that the work conforms to
the Contract requirements. The Contractor shall have at least one person on the project,
at all times who is certified as an asphalt mix controller and one person certified as an
aggregate lab and asphalt mix tester. The inspector shall be certified as an Asphalt
Pavement Inspector. Certification requirements will be as outlined in the Department’s
Transportation Certification Program (TCP). If the Prime Contractor sublets any por-
tion of the Contract, including aggregate production, to a Subcontractor, the Subcon-
tractor shall have a person certified as an asphalt mix controller on the project. If the
Subcontractor does not have a certified person, the Prime Contractor’s certified person
shall be on the Project and be in charge of quality control.

Quality Control Plan. Prior to beginning work the Contractor will submit a “Quality
Control Plan” to the Engineer. The Plan will contain: 1) the names and phone numbers
of the individual(s) responsible for the Contractor’s quality control program; 2) a list-
ing of the technician(s) responsible for the quality control testing; 3) an organizational
chart indicating lines of authority (including names and phone numbers); 4) a summary
of the qualifications of the Quality Control Technicians, and 5) Details of the contrac-
tor’s quality control plan addressing but not limited to the following items: 1) pit op-
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erations and methods used to control uniformity, reducing segregation, and efficiently
utilizing the aggregate resources of the pit; 2) plant operations discussing proposed
equipment (number of bins, plant type, etc.) and method of operations; 3) testing fre-
quency and how this meets the intent of the Special Provision; and 4) discussion of how
the Contractor’s quality control program will respond to the need for corrective action
as defined in Section 410.04 Q.

The Department will provide the Contractor with: 1) the names and phone numbers of
the individual(s) responsible for project administration; 2) alisting of the technician(s)
responsible for the quality assurance testing; and 3) an organizational chart indicating
lines of authority (including names and phone numbers).

Quality Control Laboratory. The Contractor will provide a materials tester certified
as an aggregate lab and asphalt mix tester to perform all testing including all testing
during aggregate production. The Contractor shall also provide testing equipment that
meets the requirements for all tests called for by Specification. This laboratory will be
measured and paid according to Section 706.

The Contractor will furnish and maintain a Type C laboratory at the plant as specified
in Section 706 of the Standard Specifications. Any other laboratory location must be
approved by the Engineer. The laboratory will be furnished with the necessary equip-
ment and supplies for performing the Contractor’s QC testing and mix design if speci-
fied on the plans, including a Superpave Gyratory Compactor meeting all FHWA and
AASHTO T 312 requirements. During production of the aggregate, the Contractor
may furnish a lab equipped with the necessary equipment to perform the following ag-
gregate tests: bulk and apparent specific gravity, gradation analysis, lightweight pieces
of aggregate, plastic index, and fractured faces. The Type C laboratory must be set up
and ready to use before the paving operation begins.

Engineer’s Laboratory. The Contractor will provide an additional Type Claboratory
to be used during actual mix production by the Department’s aggregate lab and asphalt
mix tester. The testing equipment will be provided by the Department. The lab will be
set up at the plant prior to production of the bituminous mix and be made available to
the Engineer for Quality Assurance testing. The Contractor and the Engineer will share
the Gyratory Compactor provided for the Contractor’s lab. This laboratory will be
measured and paid according to Section 706.

A. Pit Operations and Stockpiling of Aggregate. During production of the
aggregate, the aggregate will be tested for gradation, fine aggregate angularity,
lightweight pieces of aggregate, flat and elongated pieces, coarse aggregate angu-
larity and clay content. The testing frequency for gradation will be one test per
1,000 tons of material produced for each aggregate stockpile. The testing fre-
quency for lightweight pieces of aggregate, flat and elongated pieces and coarse
aggregate angularity will be the average of three random composite samples from
the first 5,000 tons of material produced. The testing frequency for the fine aggre-
gate angularity and clay content will be the average of three random samples from
the first 5,000 tons of material produced from each stockpile. The fine aggregate
angularity and clay content from each stockpile will be combined to determine the
final blend results. If all three samples pass, the testing frequency will change to
one of three samples tested for each 10,000 tons of material produced. If a sample
fails, the remaining two samples will be tested and averaged for acceptance of that
lot. The testing frequency will then revert to the average of three tests per 5,000
tons until all three samples pass, then one of three samples will be tested for each
10,000 tons.
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During the first week of aggregate production, for each class of aggregate, as soon
as the Contractor determines the aggregate is representatives, and prior to the
initial mix design, the Contractor shall obtain a 90-pound sample of each
aggregate component. The Contractor shall split the samples under the
observation of the Engineer. One-half of each aggregate sample will be submitted
to the Engineer for testing. The Contractor and the Engineer will test the samples
to determine the bulk (dry) and apparent specific gravity and the percent water
absorption by dry weight of aggregate. The testing will be completed according to
AASHTO T 84, T 85 and the procedures in the Department’s Field Sampling and
Testing Manual. One test will be performed for each 10,000 ton of each aggregate
component produced. A minimum of two tests will be required for each aggregate
component. Testing shall commence within two working days of sampling. Test
results will be reported to each party as soon as they are available. If the individual
specific gravity values determined by the Contractor and the Department
correlate within 0.040, the average of the Contractor’s numbers will be used to
calculate the absorption, fines to asphalt ratio, and voids in mineral aggregate
(VMA). If the individual specific gravity values determined by the Contractor and
the Department do not correlate within the allowable tolerance (0.040), or if the
Contractor fails to supply an aggregate that meets the mix design criteria then:

- The mix design will not be approved and mix production will be begin.

- The Contractor has the option of running the test together with Department
personnel at the District Lab and use those results, or testing differences can
be resolved according to the procedures in the Department’s Field Sampling
and Testing Manual.

1. Department-Developed Mix Design. The Department will develop the mix
design unless the plans specify that the Contractor shall develop the mix de-
sign.

a. After 10,000 tons of material is produced, the Contractor will provide
the Department with an aggregate sample representing each stockpile
and asphalt required for the mix design. The Contractor shall develop a
preliminary gyratory mix design and submit the results to the Depart-
ment. This mix design is for informational purposes to assure the Con-
tractor has produced specified material. The Department will develop
the mix design for the project. The Contractor shall provide all of the in-
formation required for the JMF, except Standard R30, Mix Conditioning
of Hot Mix Asphalt (HMA).

b. When the Department’s mix design is approved and testing indicates
uniform results for fine aggregate angularity, flat/elongated pieces or
course aggregate angularity, and both parties are confident that future
production will remain within the specifications, the Engineer, by writ-
ten notice, may reduce the frequency of the tests.

2. Contractor Developed Mix Design. The Plans will specify when the con-
tractor shall develop the mix design.

a. After production of 5,000 tons and before production of 10,000 tons of

aggregate, the Contractor shall develop a preliminary Superpave mix de-
sign and submit the results to the Department. This preliminary mix de-
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sign is for informational purposes to assure the Contractor has produced
specified material. The Contractor shall provide all of the information
required for the JMF, except Standard R30, Mix Conditioning of Hot
Mix Asphalt (HMA).

b. After 10,000 ton of material is produced the Contractor shall develop the
mix design for the project.

c.  When the Contractor’s mix design is approved by the Engineer and test-
ing indicates uniform results for fine aggregate angularity, flat/elon-
gated pieces or course aggregate angularity, and both parties are confi-
dent that future production will remain within the specifications, the En-
gineer, by written notice, may reduce the frequency of the tests.

The Contractor will sample and test the aggregate according to the proce-
dures of the Department’s Field Sampling and Testing Manual.

The Contractor will provide the Engineer with copies of the test results for
each stockpile of aggregate that will be incorporated into the mix by noon of
the following day the tests are completed. The test reports will include results
for gradation, fine aggregate angularity, lightweight pieces of aggregate, flat
and elongated pieces, coarse aggregate angularity, clay content and the bulk
and apparent specific gravity.

If the mix design meets the properties specified and Department and the Contrac-
tor mutually agree it is necessary to adjust the aggregate production operation to
produce an aggregate that will improve the mix design properties, the Department
will negotiate an equitable adjustment with the Contractor to produce an aggre-
gate that meets the desired mix design properties.

Volumetric Mix Design. The mix design used will be a lab mix design developed
by the Department or developed by the Contractor, when specified on the Plans,
and approved by the Department. The mix design procedures shall be performed
according to the AASHTO Standards outlined in Table 3.

When the Department develops the mix design the Contractor will provide a mini-
mum of 165 pounds (75 kg) of each stockpile and ten 1- liter cans of the PG binder,
AC specific gravity, and supplier to be used on the project at least 30 days prior to
production. A sample tag identifying the project number and pit location shall be
attached to each sample. The Department will then have two weeks to return a Job
Mix Formula (JMF) to the Contractor.

‘When making the blend determinations for the mix design, the value used for each
sieve, from each stockpile, shall be the average of the production samples.

The mix design process will consist of two separate mix design procedures. The
first will be a Trial Mix Design, the second will be the Final Mix Design. The Trial
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Mix Design will determine the aggregate blend to be used in the Final Mix Design.

AASHTO SUPERPAV’I{;AB%{J)?I;’ESIGN STANDARDS
AASHTO Designation Title
T312 Method for Preparing and Determining the Density of Hot Mix
Asphalt Specimens by Means of the SHRP Gyratory Compactor

R 35 Practice for Superpave Volumetric Design for Hot Mix Asphalt
R 30 Mix Conditioning of Hot Mix Asphalt (HMA)

M 323 Specification for Superpave Volumetric Mix Design

T166 Bulk Specific Gravity of Compacted Bituminous Mixtures

Using Saturated Surface-Dry Specimens

1. Trial Mix Design/Aggregate Blend Determination. The Trial Mix Design
shall consist of aminimum of 3 different aggregate blends mixed with a mini-
mum AC content determined by Equation 1. The aggregate shall be blended
so that at least 1 is a coarse type blend, a second is an intermediate type blend
and a third is afine type blend. The 0.45 power chart will be used to determine
the blend type. Two plugs shall be compacted for each aggregate blend.

The number of gyrations used for compaction shall be specified on the Plans.
A compaction and volumetric analysis will then be done to determine the es-
timated blend properties at 4.0 percent air voids. Each individual blend prop-
erty will then be compared to the criteria outlined in Table 4. The blend which
best fits the criteria will be used for the Final Mix Design. If no blend satisfac-
torily meets the criteria, one or more new blends will be proportioned and the
Trial Mix Design repeated. If the second Trial Mix Design fails to produce a
satisfactory aggregate blend then the aggregate production process will be re-
viewed.

Equation 1
% Design AC by Weight of Mix = [(VMA-AV)*(Gp)/(Gmp)] + %AC abseg;

Where: VMA = Desired mix voids in mineral aggregate
AV = Desire mix air voids
Gp = Specific gravity of the asphalt binder
Gmb = Desired bulk spec. gravity of the mix

%AC abseg; = Estimated AC Absorption = 0.5* water absorption
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TABLE 4
HMA TESTING CRITERIA
Procedure/Property/Test Criteria Reference
Gyratory Compaction Effort, As specified on Plans AASHTOR 35
# Gyrations
Voids in Mineral Aggregate, 14.0 for 1/2” Nominal AASHTO M 323
% Minimum Maximum Aggregate! AASHTO T 166
Voids Filled with Asphalt, As specified on Plans AASHTO M 323
% AASHTO T 166
% Gmm @ Nip;? As specified on Plans AASHTO M 323
(Desired) AASHTO T 166
% Gmm @ Nmax? 98.0 Maximum AASHTO M 323
AASHTO T 166
Dust/Effective Asphalt 0.6 - 1.3 (Top Lift) AASHTO M 323
Ratio 0.6 - 1.4 (Bottom Lift) AASHTO T 166
Desired Moisture Sensitivitg, 70 @ 7.0 = 1% Air Voids AASHTO T 283
Min. % Strength Retention AASHTOR 30
Asphalt Film Thickness2 7.5-13 See Below
(Microns)

INominal maximum aggregate size is defined as one sieve size larger than the first sieve size to retain more
than 10 percent of the aggregate.

2Desired value, final determination to be made by Materials and Research Engineer.

Determination of Surface Area

Sieve Analysis % Passing

Sieve Max. Size No. 4 No. 8 No. 16 No. 30 No. 50 No. 100 | No. 200
Combined
Grading EET) EET sk sk ssw ssw P P
Coefficient 0.02 0.02 0.04 0.08 0.14 0.30 0.60 1.60
* Film Thickness FT = (Pbe)(4885)
(100)(SA)
Where: Pb = asphalt cement, percent, mixture basis

Pba = percent AC absorbed by weight of aggregate
Ps = aggregate, percent mixture basis

Pbe = effective asphalt content, percent, mixture basis
FT = film thickness (Microns)

SA = surface area (ft“/Ib)

** The Dust/Effective asphalt ratio shall be determined by dividing the percentage of material passing the
#200 sieve by the percentage of effective asphalt added to the mix. The percentage of asphalt used will
be as determined in the Mix Design at 4 percent air voids.

The effective asphalt will be determined as follows: (The formula is as defined in Manual Series No. 2

published by the Asphalt Institute.)
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Pbe = Pb - (Pba)(Ps)
100

*** The gradation used for calculating film thickness and dust/effective A.C. ratio will be the combined
gradation results of the actual material used to run the mix design. Perform calculations to the nearest
hundredth and round to the nearest tenth.

2. Final Mix Design/Job Mix Formula Determination. After the Trial Mix
Design is done, the Final Mix Design is conducted. The aggregate blend used
shall be the blend determined to best fit Superpave criteria from the Trial Mix
Design. Five AC contents will be used in the Final Mix Design. The AC con-
tents used shall be:

a. The optimum AC content determined by the Trial Mix Design.

b. 0.5 percent below the optimum AC content determined by the Trial Mix
Design.

c. 0.5 percent above the optimum AC content determined by the Trial Mix
Design.

d. 1.0 percent below the optimum AC content determined by the Trial Mix
Design.

e. 1.0 percent above the optimum AC content determined by the Trial Mix
Design.

A minimum of two specimens shall be compacted for each AC content. The
same criteria for compaction and volumetric evaluation referenced for the
Trial Mix Design are used.

Once the mix is evaluated, graphs representing Air Voids, VMA and VFA
versus percent AC binder are plotted. The design AC content is then selected
for 4.0 percent air voids. The mix characteristics at the selected design AC
content are then compared to the criteria for Fine Aggregate Angularity, Flat
and Elongated Pieces, Clay Content, VMA, VFA, percent Gy, @ Nijy, per-
cent Gpm @ Nppax, and Dust/Asphalt Ratio outlined in Tables 3 and 5. If the
results meet the mix design criteria this mix then becomes the JMF.

If the results from the Final Mix Design do not meet the mix design criteria
then one of the two following options will be selected:

a. The Final Mix Design will be redone.
b. Start over with the Trial Mix Design.

3. Moisture Sensitivity Test. Once a JMF is determined a moisture sensitivity
test will be conducted on the mix according to AASHTO T 283, “Resistance
of Compacted Bituminous Mixture to Moisture Induced Damage”. The Mar-

shall specimens shall be compacted to 7.0 percent =+ 1.0 percent air voids.
The tensile strength ratio shall be a minimum of 70 percent.

4. Aggregate/Asphalt Supplied Other Than That Used in the Mix Design. If
aggregate or asphalt is utilized from sources other than those initially sub-
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mitted, the aggregate is processed using a different crusher, or if a different
type or grade of asphalt is used, the Contractor shall notify the Engineer in
writing 12 working days prior to incorporating the material into the work. If
the Engineer determines that a new mix design is required, the Contractor
shall provide a sample of the material to the Engineer and allow the Depart-
ment ten working days to prepare a new mix design. If the Contractor fails to
provide a timely sample, the Contractor shall cease operations and allow the
Department ten working days to prepare a new mix design.

NOTE: Sections C through N are as specified in the respective sections of
408.04, except the mix and compaction temperatures shall be according to the PG
binder manufacturers’ recommendation.

O. Quality Control Testing. During production of the bituminous mix, the Contrac-
tor will be required to perform random sampling and testing on the aggregate and
bituminous mix as the mix is being produced and placed on the roadway. Copies
of all test results will be furnished to the Engineer by noon the following day.

The Contractor will sample and test the bituminous mix as outlined in the Depart-
ment’s Field Sampling and Testing Manual.

The Contractor will sample the aggregate from the cold feed and test the aggregate
according to the Department’s Field Sampling and Testing Manual. The tests will
be performed at random times determined by the Engineer and at the frequency

specified in Table 5.
TABLE 5
QUALITY CONTROL TESTING FREQUENCIES

Test Frequency
Gradation (use all sieves for Cl. s1pecified) 1/1500 tons
Lightweight Pieces of Aggregate 3/10,000 tons
Fractured Faces! 3/10,000 tons
Maximum Sp. Gr. of Bit. Mix (Rice Method) 1/1500 tons
Bulk Sp. Gr. of Bit. Mix (Plugs) & Air Voids 1/1500 tons
Percent Asphalt Cement 1/1500 tons?
Fine Aggregate Angularity 3/10,000 tons
Flat and Elongated Pieces! 3/10,000 tons
Clay Content 3/10,000 tons

Percent Density of Bit. Mix (Cores)3

1 The content of the lightweight pieces of aggregate, flat and elongated pieces and fractured faces of the ag-
gregate will be determined by the average of test results from three random samples taken from the cold feed
belt for each lot of 10,000 tons or fraction thereof. If all samples pass, only one of the three samples taken
will be tested until a sample fails; then the remaining two samples will be tested and averaged for the accep-
tance of that lot. The testing of three samples per lot will continue until all three samples pass, then one of the
three samples will be tested from each lot.

2The Contractor will make random checks of the asphalt content each time a gradation test is taken under the
observation of the Engineer. The random checks will be based on readings from the totalizers for the aggre-
gate and the bitumen as outlined in the Department’s Asphalt Content Determination Report.

3The number of tests per lot will be as defined in Section 410.05 C. Compaction.

The Contractor will split and identify all samples. The split samples will be re-
tained by the Contractor for testing by the Engineer. The samples to be tested by
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the Contractor and given to the Engineer will be large enough to be split again,
such that four samples are available for testing. The split samples of aggregate will
be stored in a dry, protected location until picked up by the Engineer. The mix
samples taken to determine the maximum specific gravity will be split after the
sample has been allowed to cool prior to being placed in the flasks.

When quality control samples indicate uniform results on clay content or
lightweight pieces of aggregate; and both parties are confident that future produc-
tion will remain within the Specifications, the Engineer, by written notice, may
reduce the frequency of the tests.

1.

Documentation. The Contractor will maintain complete records of all pro-
cess quality control tests and inspections. All test results and calculations will
be recorded and documented on data sheets approved by the Department.
Copies of the records will be furnished to the Engineer.

The Contractor will maintain standardized control charts at the field labora-
tory. Test results obtained by the Contractor will be recorded on the control
charts immediately upon completion of the test. The following parameters
will be recorded on the control charts:

- Gradation of the control sieves*

- Asphalt Content

- Maximum Specific Gravity

- Bulk Specific Gravity

- Percent Air Voids of field Gyratory plugs

- Daily average Air Voids percentage of the cores

- Average Daily Density

- Fines / Asphalt Ratio (informational only)

- Asphalt Film Thickness (microns) (informational only)

* The control sieves are the 1/2”, #4, #30, and #200 sieves.

The control charts will display the single-test control limits for each test pa-
rameter, the individual test results, the moving average control limits, and the
moving average of the last four tests. The moving average results and control

limits, and the single tests and control limits will be color coded for easy dis-
tinction.

The control charts will be available at the field laboratory and will be accessi-
ble at all times for review by the Engineer.

Control Limits. The Contractor will maintain the air voids within the allow-
able working ranges by adjusting the gradation or asphalt content within the
allowable working ranges. The target values for the control sieves and the bi-
tumen will be the target values set for the JMF. The field test results may vary
from the JMF target values as shown in Table 6.

TABLE 6
ALLOWABLE WORKING RANGES
Parameter Single Test Moving Average
Control Limit Control Limit!
Percent Lightweight Pieces of Aggr. Not more than the maximum specified
Percent Fractured Faces Not less than the minimum specified
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Fine Aggregate Angularity Not less than the minimum specified
Flat and Elongated Pieces Not more than the maximum specified
Sand Quivalent Test Not less than the minimum specified
1/2” and #4 Sieve +6 +5

#30 sieve +5 +4

#200 Sieve? +2.0 +1.5
Asphalt Content +0.30 +0.24

Air Voids (plugs) 2% to 6% 2.5% to 5%

1 Average of last four tests

2Not to exceed the maximum specified.

Corrective Action. When a single-test control limit has been exceeded, the
Contractor will immediately re-sample and retest. If the re-sample exceeds
the control limits, corrective action will be instituted by the Contractor imme-
diately. After the corrective action, the Contractor will immediately re-sample
and retest. The corrective action will be documented.

Immediate shutdown will result when two consecutive tests exceed the
single-test control limits for percent Lightweight Pieces of Aggregate, Fine
Aggregate Angularity, Coarse Aggregate Angularity, or clay content. Opera-
tions will resume when the Engineer is satisfied that corrective action has been
taken.

When the moving average values trend toward the moving-average control
limits, the Contractor will take corrective action and increase the sampling
and testing rate. The corrective action will be documented.

When the moving average of the control sieves or the bitumen exceeds the
moving-average control limits, the Contractor may continue productionif the
air voids are within the control limits and the material passing the number 200
sieve does not exceed the maximum specified. The Contractor will take the
necessary corrective action to produce mix based on the JMF or the Contrac-
tor may request that new target values be set if the test results indicate that
adjustments to the target values are necessary. The Contractor may only make
the changes requested with the approval of the Engineer.

When the moving average of the air voids exceeds the moving-average con-
trol limit, the Contractor will immediately cease operations unless the Engi-
neer is satisfied that the Contractor is taking corrective action. Quality con-
trol testing will resume as soon as the plant has started and operations are
equalized.

It will be the responsibility of the Contractor to shut down operations when
the control limits are exceeded as specified. Failure to cease operations shall sub-
ject all material produced after exceeding the control limits to be considered un-
acceptable.

Verification Testing. The Engineer will conduct verification tests on indepen-
dent samples. Cold feed belt, bitumen samples, sampling behind paver, and cor-
ing will be sampled by the Contractor under the observation of the Engineer. The
Engineer will test at an increased rate during the first lot of production to de-
termine the accuracy of the quality control testing. Frequencies for verification test-
ing are located in the Department’s Field Sampling and Testing Manual. Test results
performed by the Engineer will be available to the Contractor.
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The Engineer will observe the Contractor make the random checks for Asphalt
Content as specified in Section 410.05.

Samples may be taken and tested by the Department any time the material appears
defective or where the Engineer determines that a change in the process or produc-
tion has occurred.

Q. Independent Assurance. The Contractor’s quality control technician will test
the aggregate and bituminous mix, as specified, and provide split samples to the
Department for independent assurance testing. The Department will test the
aggregate and bituminous mix at random times throughout the project at the
frequencies defined in the Department’s Field Sampling and Testing Manual.
These tests will assure equipment is operating properly and the sampling and
testing is performed accurately. Independent Assurance tests for coarse aggregate
angularity, fine aggregate angularity, flat and elongated pieces, and clay content
shall be done during aggregate production at the frequency outlined in Appendix
G of the Department’s Field Sampling and Testing Manual. Test results will
correlate within the acceptable tolerance, as specified in Table 7.

TABLE 7
ACCEPTABLE TOLERANCES FOR COMPARISON OF
CORRELATION TEST RESULTS

5/8” - #4 Sieve + 5%
#30 Sieve + 3%
#200 Sieve + 1.5%
Fractured Faces + 5%
Air Voids + 1.0%
Maximum Specific Gravity (Sp. Gr.) + 0.020
Lightweight Pieces of Aggregate + 1%

Bulk Specific Gravity (dry), each Aggr. Fraction* + 0.040
Apparent Specific Gravity, each Aggr. Fraction* + 0.040

Fine Aggregate Angularity + 2.5%
Flat & Elongated Pieces + 2.5%
Clay Content + 5.0%

*These items are not final mixture acceptance items.

R. Hot Mix Asphalt Sampling. An additional 22 pounds of mix will be taken from
behind the paver to accommodate the Superpave Gyratory Compactor (SGC)
specimens.

410.05 ACCEPTANCE.

The aggregate gradation pay factor in Section 410.05 A.1 and the bitumen uniformity
requirements in Section 410.05 B.2 will not apply when the total plan quantity of hot
bituminous pavement is 4,000 tons or less. When the total plan quantity of hot bitumi-
nous pavement is 4,000 tons or less the material will be accepted according to Section
105.07.

A. Aggregate.
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Gradation. Aggregate will be sampled and tested in lot sizes equal to the
number of tons placed each production day. The aggregate gradation speci-
fied will be the basis of acceptance.

The Contractor shall obtain all aggregate samples at random times deter-
mined by and under the observation of the Engineer. The samples shall be
taken from the cold feed belt according to AASHTO T 2, Section 4.3.1 or
4.3.2. The sample shall be split into two representative samples, numbered
and bagged by the Contractor under the observation of the Engineer. Both
halves of the sample shall be submitted to the Engineer. The untested half of
the sample will be retained by the Engineer for 24 hours after the test results
are made known to the Contractor. Either party may request that the second
half of the sample be tested within this 24-hour time frame. The test results
from this retest shall replace the test values of the initial test.

One aggregate sample will be taken for each 1,500 ton of mix produced with a
minimum of one sample per day. Payment for the mix represented by the
samples will be based on the uniformity of the test results.

If any two consecutive tests vary from the JMF gradation target value set for
each sieve by more than the tolerances listed below, the pay factor for the full
days production will be the lowest pay factor determined from the following
formula:

Pay Factor = 100 - Deviation from the Target Range*
100

*Target Range = target value + or - the acceptable tolerance value

Acceptance of the aggregate will be based on the target values for the control
sieves and the allowable working range for the single test control limit as
shown in Section 410.04 O Table 6.

If the average daily air voids of the gyratory specimens are not between 2 per-
cent and 5 percent and the material fails to meet the specifications for two
consecutive lots, the Contractor shall not incorporate any additional material
into the work until the Engineer is satisfied that the Contractor is taking the
necessary corrective action to meet the Specifications. The Engineer may
request that a new mix design be developed if the Contractor is unable to meet
the Specifications.

Additional Aggregate Tests. Aggregate samples to determine shale content,
plasticity index, fractured faces, and L. A. Abrasion loss will be taken by the
Contractor, under the observation of the Engineer, before the addition of bitu-
men to the mix.

The shale content and plasticity index of the aggregate will be determined by
the average of test results from three random samples taken from the cold
feed belt from each lot of 10,000 tons or fraction thereof. The samples will be
tested and the material will be accepted if the average of the three samples
meets the specified requirements. If each of the samples is within the speci-
fied limits, only one of the three samples will be tested from each subsequent
lot. If at any time the sample tested does not meet the specified requirements,
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the remaining two samples will be tested. The average of these three samples
will then be used to determine acceptance of the material. The testing of three
samples per lot will continue until all three samples are within the specified
limits, then only one of the three samples will be tested from each subsequent
lot. If the average exceeds the specified maximum for shale content, the unit
price for the bituminous mixture will be adjusted according to Section 410.07
B. If the average fails to meet the specified requirements for plasticity, the
material will be rejected, unless the Engineer elects to accept it under Section
105.07.

The L. A. Abrasion loss percentage of aggregate will be determined on the
basis of one composite aggregate sample taken and tested during the begin-
ning of the aggregate stockpiling. If this percentage exceeds the maximum
allowable loss, the material will not be accepted.

The percentage of fractured faces for coarse aggregates will be determined by
the average of test results from three random samples taken from the cold
feed belt for each lot of 10,000 tons of bituminous mixture produced. The
samples will be tested and the material will be accepted if the average of the
three samples meets the specified requirements. If each of the samples is
within the specified limits, only one of the three samples will be tested from
each subsequent lot. If at any time the sample tested does not meet the speci-
fied requirements, the remaining two samples will be tested. The average of
these three samples will then be used to determine acceptance of the material.
The testing of three samples per lot will continue until all three samples are
within the specified limits, then only one of the three samples will be tested
from each subsequent lot. If the average fails to meet the specified require-
ments, the material will be rejected unless the Engineer elects to accept it un-
der Section 105.07.

B. Bitumen Content. The required bitumen content, or target percentage, will be
designated by the Engineer.

The quantity of bitumen used and paid for from each lot will be determined by the
use of daily oil cutoffs following the procedures outlined on the Mix Bitumen Cut-
off Report. A lot shall be defined as the amount of bitumen used each production

day.

The
will

1.

pay factor for the hot bituminous pavement, adjusted for bitumen content,
be the lowest pay factor determined by both of the following methods:

Average. If the daily cutoff, as determined on the Mix Bitumen Cutoff Re-
port, deviates from the target percentage set by the Engineer by more than
0.24 percentage points the pay factor will be determined from the following
table:
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BITUMEN CONTENT

Pay Deviation from Target
Factor in Percentage Points
1.00 0.00-.24

0.98 0.25-.29

0.95 0.30-.34

0.92 0.35-.39

* 0.40 & Over

*The Engineer will determine the pay factor according to Section 105.07.

Uniformity. The Engineer will check the asphalt content each time an aggre-
gate sample is taken. The checks will be based on readings from the totalizers
for the aggregate and the bitumen as outlined in the Asphalt Content Deter-
mination Report. If the asphalt content from any random reading varies from
the daily average of the readings by more than 0.24 percentage points, the pay
factor for the hot bituminous material will be adjusted according to the fol-
lowing formula:

Pay Factor = 100 — [ 20 (* Deviation — 0.24) ]
100

*Deviation from the average daily asphalt content.
Compaction.

Testing. The compaction of the mixture will be accepted in lot sizes equal to
the number of tons placed each production day. The density of the pavement
will be determined from cores obtained by the Contractor, as specified in Sec-
tion 410.05 C.2.

Each sublot will be one paver width wide, excluding the shoulders, 2,000 feet
long, and of the depth specified for the pavement course. If the partial sublot
remaining at the end of a production day is 1,000 feet in length or longer, it
will be considered a separate sublot. If it is less than 1,000 feet long, it will be
included in the last complete sublot. If the total day’s production is less than
2,000 feet long (one paver width wide), that production will be considered a
lot.

The mean density of the mainline pavement placed each production day will
be the average of the densities of all of that day’s sublots. In addition to testing
randomly selected locations, the Engineer reserves the right to direct the test-
ing of any areas which appear defective. Defective areas will be rejected un-
less the Engineer elects to accept it under Section 105.07.

The Contractor, under the observation of the Engineer, shall:

a. Obtain mix samples from behind the paver at random times specified by
the Engineer. One sample shall be taken each time an aggregate sample is
taken; and

b. Compact two gyratory specimens with each sample taken to determine
the field gyratoryl density. The number of gyrations applied to the gyra-
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tory specimens shall be as specified in the Plans or as specified by the
Engineer, and the temperature of the mix shall be 270°F plus or minus
5°F.; and

c. Determine the Maximum Theoretical Density of each sample taken.

The methods used to obtain the samples, compact the gyratory specimens and
determine the Maximum Theoretical Density shall be as outlined in the De-
partment’s Field Sampling and Testing Manual.

2. Contractor Coring. The Contractor shall take one core in each sublot at a
random location determined by the Engineer and under the observation of the
Engineer. After coring and sawing, the cores shall be handed over to the Engi-
neer. The cores shall be taken adjacent to each other and the average of the
two cores shall be used for determining the density of the sublot.

The Contractor shall take one additional full-depth core per mile, under
observation of the Engineer, for the District Materials Coordinator to use as
an independent assurance test. The District Materials Coordinator will deter-
mine the locations of these cores. The cores shall be marked and delivered to
the District Materials Laboratory. The cores shall not be sawed by the Con-
tractor.

The coring machine shall cut a cylindrical sample in the compacted asphalt
lift without disturbing the density of the sample. The core samples shall be 4
to 6 inches in diameter. The masonry saw shall cut the core sample so only the
compacted layer to be tested is removed; and the core is in a condition suit-
able for testing.

Coring of each day’s paving shall be completed no later than the next working
day following the placement of the lift. Cores shall be taken through the full
depth of the in-place asphalt pavement. The surface of the outside of the cores
shall be smooth with no distortion of the cylindrical shape or displacement of
the aggregate particles. A masonry saw shall be used to remove the com-
pacted layer from the full-depth core without damaging the newly placed as-
phalt material.

The Contractor shall fill all holes remaining in the surface of the roadway
with bituminous material and compact the material as directed by the Engi-
neer. Each core shall be numbered or lettered to identify the location from
which the core was taken. The marking system shall meet the approval of the
Engineer.

The Contractor may elect to take a check sample, at the Contractor’s expense,
whenever the average density of a sublot is 89 percent or less than the
Theoretical Maximum Density. A check sample shall be a set of cores taken
within two feet of the location of the failing set of cores. The average density
of the check sample cores will be the result used to determine the Unit Price of
the hot bituminous pavement.

Retests and additional tests will not be taken or paid for unless approved by,
or directed by, the Engineer.

The Contractor shall control traffic according to the traffic control plan to en-
sure the safety of the coring crew and the traveling public. The Engineer may

250



alter

410.05 D

these requirements depending on the location of the coring operation in

respect to the existing traffic control zone, and in situations where traffic is
being controlled by a pilot car and/or flaggers. Coring operations shall not

take

place adjacent to the paver to avoid blocking traffic.

3. Compaction Payment Schedule.

a. Acceptance of mainline pavement placed on any production day will be
based on the average density of the pavement compared to the daily aver-
age maximum theoretical density (MTD) determined for each lot of
pavement placed. The average density of the field cores shall be at least
91 percent of the daily average MTD. Each individual sublot shall have
an average density of at least 89 percent of the daily average MTD. If the
average density of the field cores is less than 91 percent of the daily aver-
age MTD or any sublot is less than 89 percent of the daily average MTD
the Unit Price of the hot bituminous pavement will be adjusted according
to the following tables:

PAVEMENT DENSITY
ADJUSTMENT OF UNIT BID PRICE PER LOT

Pay Average Pavement

Factor A Density

1.00 91% or greater

0.99 90.0% - 90.9%

0.975 89.0% - 89.9%

0.95 88.0% - 88.9%

0.925 87.0% - 87.9%

* Less than 87.0%
Pay Lowest Density of
Factor B any Sublot
1.00 89% or greater
0.99 88.0% - 88.9%
0.98 87.0% - 87.9%
0.97 86.0% - 86.9%
0.96 85.0% - 85.9%

3

Less than 85.0%

*The Engineer will determine whether the material may remain in place. The Pay Factor for the material al-

lowed to remain

in place shall be 0.70 for Pay Factor A and 0.80 for Pay Factor B.

The density of the field cores will be determined according to the Depart-
ment’s Field Sampling and Testing Manual. The Total Pay Factor will be
the product of the pay factor for the average pavement density and the
lowest sublot.

TOTAL PAY FACTOR = (PAY FACTOR A) x (PAY FACTOR B)

D. Verification Testing / Quality Control Testing Tolerances.

A table for comparison of Verification Testing and Quality Control Testing is lo-
cated in the Department’s Field Sampling and Testing Manual.
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410.06 METHOD OF MEASUREMENT.

The estimated quantities provided may be adjusted by the Engineer in the field. Any
increase or decrease in the quantities used shall not be a basis for renegotiation in the
price bid for these items.

A.

Hot Bituminous Pavement. Hot Bituminous Pavement will be measured by the
Ton or Square Yard according to Section 109. Batch weights will not be permitted
as amethod of measurement unless the plant is equipped with an automatic batch-
ing and weighing system with an automatic printer system which prints the
weights of each batch and issues a weigh ticket for each load. The tonnage will be
the weight used in the accepted pavement and no deduction will be made for the
weight of bitumen used in the mixture.

Bitumen. Bitumen will be measured according to Section 109 and the quantity of
bitumen will be the number of Tons or Gallons used in the accepted work.

Cored Sample. Each individual cored sample that is removed in the required con-
dition will be measured as a unit. The work vehicle, coring machine, masonry saw,
and shadow vehicle will not be measured for payment, but will be included in the
measurement of the cored sample.

Testing. All cost incurred for the Quality Control Testing, and contractor devel-
oped mix design when specified on the plans, will not be measured separately and
shall be included in the price bid for other items.

410.07 BASIS OF PAYMENT.

Payment will be made at the Contract Unit Price for the following:

Pay Item Pay Unit
Superpave, FAA 40 Ton
Superpave, FAA 41 Ton
Superpave, FAA 42 Ton
Superpave, FAA 43 Ton
Superpave, FAA 44 Ton
Superpave, FAA 45 Ton

Asphalt Cement Ton or Gallon
Cored Sample Each

This payment will be full compensation for all labor, equipment, and materials neces-
sary to complete the work.

When price adjustments are required for failing material or patching, payment will be
made as follows:

A.

Determination of the payment adjustment of a lot of bituminous mixture will be
made by successively multiplying the Contract Unit Price per Ton of the bid item
by the applicable pay factors as determined in Sections 410.05 A, 410.05 B, and
410.05 C.

When the average of the test results specified in Section 410.05 A.2 shows a larger

shale content than the maximum allowable specified, the following deduction
from the Bid Price for the bituminous mixture item will be made:
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One percent reduction in unit price for each 0.2 percent above the maximum al-
lowable percentage. If the percentage of shale exceeds the allowable limits by 2
percent or more, the material will be rejected unless the Engineer elects to accept it
under Section 105.07.

This reduction will apply to lots of 10,000 tons, and will be applied independently
of Section 410.05 A.1.

C. Material for patching or leveling of an existing bituminous surface constructed
under a previous contract shall be obtained from the tonnage provided in the basis
of estimate and will be paid according to Section 408.07 C.

SECTION 411
MILLING PAVEMENT SURFACE

411.01 DESCRIPTION.

This work consists of improving the profile, cross slope, and surface texture of an ex-
isting pavement surface.

411.02 EQUIPMENT.

The milling machine shall meet Section 152.05.

411.03 CONSTRUCTION REQUIREMENTS.

A. Milling Pavement Surface. The existing pavement surface shall be cleaned of
deleterious material before the milling operation.

The milling shall be started at the centerline of the pavement and proceed on a lon-
gitudinal line parallel to the centerline. Succeeding passes shall progress toward
the outer edge of the pavement unless a different sequence of operations is permit-
ted by the Engineer. Milling shall progress in a manner that a single lane is not
more than one day’s run in advance of the adjacent lane. The Contractor may be
required to alter the milling operation to best suit construction conditions. When
the milling is stopped, the milled depth shall be gradually tapered to the original
pavement surface.

The completed milled surface shall be free from transverse and longitudinal ir-
regularities exceeding 1/4 inch when measured with a ten-foot straightedge.

The Contractor shall dispose of the milled material as indicated in the Contract.

When the material is stockpiled, the stockpile site shall be shown on the Plans or if
not shown, the Contractor shall select the site.
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The Contractor shall clean the milled surface by brooming before opening to traffic.

The Contractor shall remove equipment, materials, and residue from the roadway
according to Section 107.05.

The Contractor shall place the pavement overlay within five calendar days of mill-
ing the pavement surface. The Contractor will be responsible to repair any break-
ups or damage that occurs to the roadway after it is milled and prior to paving. The
materials and methods used to make the repairs shall be approved by the Engineer.
The cost of such repairs will be the responsibility of the Contractor and shall be
included in the bid item “Milling Pavement Surface.”

B. Prepare Stockpile Site. The Contractor shall remove and stockpile all available
topsoil, up to a maximum of 1 foot. The site shall have shaped and compacted
water drains away from the salvaged bituminous stockpile. The Contractor shall
furnish, place, compact, and shape to drain, a 6-inch depth of granular material,
with less then 30 percent passing the No. 200 sieve over the stockpile site.

C. Stockpiling. The salvaged material shall be stockpiled according to Section
106.06. Each stockpile shall be located to facilitate future processing and access to
the material without interference of other stockpiles.

D. Restore Stockpile Site. The Contractor shall restore the stockpile site upon com-
pletion of the Project. The unused or waste bituminous material and aggregate
bedding shall be disposed of at locations acceptable to the Engineer. The stockpile
site shall be lightly scarified and shaped to drain. The topsoil shall be spread
uniformly over the site. The site shall be seeded and fertilized with the class of
seed specified.

411.04 METHOD OF MEASUREMENT.

A. Milling Pavement Surface. Milling Pavement Surface shall be measured by the
Ton or by the Square Yard. The labor, equipment, brooming, cleaning/brooming
water, cleaning before and after milling, water used in milling, and depositing of
the milled material on the roadbed or in a hauling unit, will not be measured for
payment and shall be included in the bid item “Milling Pavement Surface.”

B. Prepare Stockpile Site. Prepare Stockpile Site will be measured as a completed
and accepted unit item to bid as a “Lump Sum.” The Lump Sum shall be con-
sidered payment for removing and stockpiling topsoil; shaping and compacting
subgrade; furnishing, placing, shaping, and compacting granular material; all la-
bor, equipment, and materials required for the stockpile site(s).

C. Restore Stockpile Site. Restore Stockpile Site will be measured as a completed
and accepted unit item to be bid as a Lump Sum. The Lump Sum payment will be
considered full payment for all disposal of wastes, spreading topsoil, compaction,
blading, water, seed, fertilizer, labor, equipment and materials required to com-
plete the item.

D. Stockpiled Surfacing. Stockpiled Surfacing will be measured to the nearest 0.1
Ton of material weighed and placed in the stockpile. Loading, hauling, and stock-
piling will not be measured and shall be included in the bid item “Stockpiled
Surfacing.”
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When Stockpiled Surfacing is not a Bid Item, all loading, hauling, and stockpiling
and will be included in the bid item “Milling Pavement Surface.”

411.05 BASIS OF PAYMENT.

Payment will be made at the Contract Unit Price for the following:

Pay Item Pay Unit
Milling Pavement Surface Ton, Square Yard
Prepare Stockpile Site Lump Sum
Restore Stockpile Site Lump Sum
Stockpiled Surfacing Ton

This payment will be full compensation for all labor, equipment, and materials neces-
sary to complete the work.

SECTION 420
BITUMINOUS SEAL COAT

420.01 DESCRIPTION.

This work consists of an application of bitumen followed by an application of cover
coat material on a prepared surface.

420.02 MATERIALS.

A. Bitumen. The type and grade of bitumen will be specified in the Contract. The
Engineer will determine the actual amount of bitumen to be used based on the chip
size.

The bitumen shall meet and will be accepted according to Section 818. The bitu-
men will be conditionally accepted to the Project and sampled by the Contractor,
according to the Department’s procedures and under observation of the Engineer.
The Department will test the bitumen according to the Department’s Field
Sampling and Testing Manual.

B. Cover Coat Material. Cover Coat Material shall meet Section 816 for the class
specified. The aggregate shall be tested in accordance with the Department’s
Field Sampling and Testing Manual.

The testing frequency is a minimum of one per day, or one per lot, whichever is
greater. Alotisdefined as 1,200 tons of material. If plan quantity is less than 1,200
tons, a lot will be equal to plan quantity. If the final lot is less than 600 tons, it will
be included in the previous lot. If the final lot is 600 tons or greater, it will be con-
sidered a separate lot.
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Three random samples will be taken for each lot of material. The samples will be
tested and the material accepted if the average of the three samples meets the
gradation specified. When the average of the three samples does not meet the
gradation specified, the material will either be rejected or a reduction in the Con-
tract Unit Price will be made.

If the Engineer determines a deduction is the appropriate action, a Unit Price Ad-
justment will be calculated as shown:

Unit Price Reduction; No. 200 Sieve: 1 percent deduction for each 0.1 per-
cent deviation from the specification range limits.

Unit Price Reduction; Other Sieves: Percent of Deduction = 5 x percent of
deviation from the specification range limits.

If the aggregate fails to meet the specified gradation on one or more sieves, the
reduction will be the sum of the deductions.

If the tested material deviates from the specified gradation for two consecutive
lots, incorporation of additional material into the work will not be allowed until
the Contractor takes the necessary corrective action to meet the Specifications.

C. Blotter Material. The cover coat material shall be spread uniformly over the bitu-
minous material with an aggregate spreader immediately after the application of
the bituminous material. The Department will determine the point of acceptance
for the blotter material and test it according to the Department’s Field Sampling
and Testing Manual.

420.03 EQUIPMENT.

Equipment shall meet the following:

Item Section
General 151.01
Self-Propelled Pneumatic-Tired Rollers 151.02 B
Material-Hauling Equipment 151.03 B
Liquid Bitumen Distributors 151.05
Aggregate Spreader 151.06
Heating Equipment for Bitumen 152.01 B
Asphalt Transporter 152.06

420.04 CONSTRUCTION REQUIREMENTS.

A. Preparation of Surface. Bitumen shall not be spread until the surface has been
cleaned and the section has been approved.

Where the surface is broken or shows instability, the Contractor shall make the
necessary repairs before placing the bitumen.

Where seal work is the only Contract item, repairs shall be done according to Sec-
tion 104.03.

Where the surfacing and seal coat are included in the same Contract, surface repair
work will not be paid for unless the Engineer determines the damage was through
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no fault of the Contractor, in which case repairs shall be done according to Section
104.03.

Application of Bitumen. Bitumen shall be applied with a pressure distributor in
auniform, continuous spread. The quantity of bitumen to be used per square yard
shall be as directed by the Engineer. Any skipped areas or deficiencies shall be
corrected. Junctions of spreads shall be carefully made to assure a smooth riding
surface and complete cover.

Streaking of the bitumen on the road surface will not be allowed. Streaking is the
non-uniform application of bitumen leaving alternating lean and heavy narrow
bands of bitumen. If the Engineer determines that streaking is occurring, the Con-
tractor shall cease operations until the Engineer is satisfied that streaking has been
eliminated.

The surfaces of all structures and other appurtenances shall be protected against
splattering. If splattering occurs, it shall be removed to the satisfaction of the En-
gineer at the Contractor’s expense.

When traffic is maintained, the bitumen shall be applied in passes of approxi-
mately one-half the width of the completed surface. If the width of the surface
makes such application impracticable, the bitumen may be applied in more than
two passes.

The bitumen shall be applied so that, when covered, the overlaps caused by suc-
cessive applications will not result in ridges or depressions at the transverse or
longitudinal joints. The joints shall be smooth and consistent with the adjacent
completed surface treatment.

To prevent lapping at transverse junctions, the bitumen spray shall be promptly
shut off at the end of the application. Before continuing the application, building
paper or metal sheets shall be spread a sufficient distance back from the joint on
the cover aggregate so the sprayers are operating at full force when the distributor
has attained the predetermined speed upon reaching the uncovered surface. All
paper or metal sheets used shall be removed.

Cover Coat Material Application. The cover coat material shall be spread uni-
formly over the bituminous material with an aggregate spreader. Small areas inac-
cessible to the aggregate spreader may be covered by hand or other approved
methods.

The quantities of cover coat material shown are based on estimated rates. The ac-
tual coverage rates will be determined by the Engineer.

Immediately after the cover coat material is spread, any deficient areas shall be
covered by additional cover coat material or blotter material as directed by the En-
gineer.

Rolling shall begin immediately behind the spreader and shall continue until a
minimum of four complete coverages are obtained. The speed of the roller shall
not exceed 7 MPH on the initial coverage. A self-propelled pneumatic-tired roller
shall be used to complete the rolling.

The loose cover coat material shall be lightly broomed off during the cool period
of early morning within 36 to 48 hours from the time of application. The broom
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shall have a positive means of controlling the vertical pressure on the broomhead.
Care shall be taken to avoid dislodging embedded aggregate. A final brooming
shall be accomplished at the end of the maintenance period.

Excess material in curb and gutter sections shall be broomed toward the gutter and
shall be picked up and disposed of by the Contractor.

1. Requirements for Cutback Asphalts. When using a cutback asphalt, the
cover coat material shall be flushed with clear water and be well drained be-
fore it is applied to the roadway.

The cover coat aggregate shall be applied immediately following application
of the bitumen.

2. Requirements for High Float Emulsified Asphalts. When using a high
float emulsified asphalt, the cover coat material shall be flushed with water,
well drained, and visibly damp when applied to the roadway.

The cover coat material shall be applied when a surface skin develops on the
emulsion. The surface skin is developed when the surface of the high-float
emulsion is black while a brown color remains beneath the surface. Depen-
dent upon weather conditions, the surface skin should form in 5 to 15 minutes
after application of the emulsion to the roadway.

3. Requirements for Cationic Emulsions. When using a cationic emulsion,
the cover coat material shall be flushed with clear water and be well drained
before it is applied to the roadway.

The cover coat aggregate shall be applied within one minute following ap-
plication of the bitumen. If an application of emulsified asphalt is not covered
before it begins to break, corrective action will be required by the Contractor
at no cost to the Department.

D. Blotter Material Application. The application of blotter material may be neces-
sary to correct “bleeding.” Blotter material shall be applied in the quantity and
manner approved by the Engineer.

E. Protection of Traffic and Preservation of the Seal Coat. The Contractor shall
furnish flagpersons, pilot cars, signs, and lights according to Section 704.

On two-lane, two-way traffic highways, the Contractor shall provide additional
flaggers and signs at each end of the seal operation and at major intersections with-
in the seal operation area, to alert the traveling public to the hazards of flying
chips. These flaggers and signs will be in addition to the flaggers used with the
pilot car at the seal operation. The additional flaggers shall be placed immediately
beyond the daily seal operation area or outside the sealed area that presents a haz-
ard with flying chips. The flaggers will be on the project during the seal coat ap-
plication operation when a pilot car is being used. Flaggers and pilot car(s) shall
not be bid separately, but shall be included in the price bud for other items.

The DO NOT PASS, NO CENTERLINE STRIPE, FRESH OIL LOOSE ROCK,
and SPEED LIMIT signs shall remain covered until the chip seal operation is
within three miles of that portion of the project.
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On four-lane highways the additional flaggers will not be required.

The seal coat shall be maintained by the Contractor during the seal coat operation
and maintenance shall continue for an additional five calendar days after comple-
tion of the seal coat work. The Contractor shall repair the seal coat within two
hours of the time the need for such repairs are noted.

Maintenance of the seal coat may require application of blotter sand to prevent
bleeding, application of more bitumen, application of more seal aggregate, and
additional rolling. The blotter sand shall be applied with a mechanical spreader
such as a tailgate sander or other approved device. The sweeping of loose cover
coat material from the shoulder onto the new sealed surface will not be permitted.

As soon as practicable after sealing and no later than five days after the seal has
been applied, all excess cover coat material shall be swept and removed from the
entire surface as directed by the Engineer.

F. Limitations.

1. 'Weather. Bitumen shall not be applied on a wet surface or when weather con-
ditions would prevent the proper construction of the seal coat. Seal work will
not be permitted when the pavement temperature is below 70°F.

Seal work shall not be started after September 1.

2. Operational. Prior to the application of the seal coat, each type of surface
listed below shall be allowed a curing period after laydown and compaction
has been completed as follows:

a. Prime coat -- 4 days.
b. SC, MC or RC Pavements -- 15 days.
c. Asphalt Cement Pavements -- 7 days.

d. Emulsion Pavements -- 15 days.

These curing periods may be increased or decreased as directed by the Engi-
neer.

Sealing work shall not be permitted at night. Unless otherwise authorized by
the Engineer, the work shall be scheduled so that the last application of the
day shall be placed in time for the bitumen to cure sufficiently to allow instal-

lation of the short-term pavement marking before sunset, as specified in Sec-
tion 762.04 D.1.

420.05 METHOD OF MEASUREMENT.
A. Bitumen. Bitumen will be measured by the Ton or Gallon.

B. Cover Coat Material and Blotter Material. Cover Coat Material and Blotter
Material will be measured by the Ton or Cubic Yard or Square Yard.
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420.06 BASIS OF PAYMENT.

Payment will be made at the Contract Unit Price for the following:

Pay Item Pay Unit
—Liquid Asphalt Ton or Gallon
—Emulsified Asphalt Ton or Gallon
Cover Coat Material Class— Ton or Cubic Yard
or Square Yard
Blotter Material Ton or Cubic Yard
or Square Yard

This payment will be full compensation for all labor, equipment, and materials neces-
sary to complete the work. The cost of flushing the cover coat material with water shall
be included in the cost of the Contract Unit Price Bid for cover coat material.

If the bid item “Blotter Material” is not included as a pay item in the Contract, payment
will be made at the rate specified in the Price Schedule (PS-1) in the Proposal.
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RIGID PAVEMENT
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SECTION 550
PORTLAND CEMENT CONCRETE PAVEMENT

DESCRIPTION

MATERIALS

General

Portland Cement Concrete
Joint Materials

1. Concrete Joint Sealer
2. Fillers and Sealant

EQUIPMENT

CONSTRUCTION REQUIREMENTS

General
Fine Grading and Conditioning Roadbed
Handling and Storing Materials
Batching
Measuring and Dispensing Admixtures
Mixing and Transporting Concrete
Placing and Spreading Concrete
1. General
2. Formed Paving
3. Slip Form Paving
a. Line and Grade
b. Placing Concrete
Placing Reinforcement
Joints
1. General
2. Transverse Contraction Joints
3. Transverse Expansion Joints
4. Transverse Construction Joints
5. Tie Bars and Longitudinal Joints
Finishing Concrete
1. Sequence
2. Use of Water
3. Screeding
a. Slip Form Paving
b. Other Paving Methods
4. Floating
5. Straightedging
6. Final Surface Finish
7. Imprinting Pavement
Curing Concrete
1. General
2. Wetted Fabric Cure
3. Liquid Membrane Cure
a. General
b. Application
Removing Forms
Sealing Joints and Cracks
1. General
2. Hot Poured Elastic Type Joint Seal Installation
3. Silicone Joint Sealant Installation
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550.05
550.06

560.01
560.02
560.03
560.04
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560.05
560.06

a. Cleaning Joints
b. Backer Rod Installation
c. Joint Sealer Application
4. Preformed Elastomeric Compression Joint Seal
Protection of Pavement
Opening to Traffic
Tolerance in Surface and Ride Quality
1. Surface Tolerance
2. Riding Quality
3. Grinding
4. Pay Adjustment
Tolerance in Pavement Thickness and Reinforcing Steel
1. General
2. Pavement Units
3. Determination of Pavement Thickness
4. Reinforcing Steel Placement
Operational Limits

METHOD OF MEASUREMENT
BASIS OF PAYMENT

SECTION 560
RECYCLED PORTLAND CEMENT
CONCRETE PAVEMENT

DESCRIPTION
MATERIALS
EQUIPMENT

CONSTRUCTION REQUIREMENTS

Prepare Stockpile Sites

Stockpiling

Removing Concrete Pavement
Existing Reinforcing Steel

Processing Salvaged Concrete

Mixing

Placing

Pavement Surface Riding Quality
Determination of Pavement Thickness

METHOD OF MEASUREMENT
BASIS OF PAYMENT
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SECTION 570
PORTLAND CEMENT
CONCRETE PAVEMENT REPAIR

570.01 DESCRIPTION

570.02 MATERIALS

A. General
B. Portland Cement Concrete for Repairs
C. Joint Materials
1. Concrete Joint Sealer
2. Fillers and Sealant
D. Dowel Bar Retrofit

1. Curing Compound

2. Dowel Bars

3. Caulk

4. Foam Core Board

5. Patching Material

6. Chairs

7. Concrete Mix Design
E. Joint Stitching

1. Epoxy

2. Tie Bars

570.03 EQUIPMENT

570.04 CONSTRUCTION REQUIREMENTS

A. General
Restoring the Subgrade
Forms for PCC Repairs
Damaged Areas
Reinforcing Steel
Spall Repair
Repair Size and Longitudinal Joint Treatment
Placing Portland Cement Concrete
Longitudinal Joint Sealing
B. Non Reinforced Jointed PCC Pavement Repairs
1. Existing Non-Reinforced, Jointed PCC Pavement Removal
2. Work Sequence
3. Bars for Transverse Joint at Full-Depth Repairs (Load Transfer)
4. Transverse Joint Sealing at Full-Depth Repairs
C. Dowel Bar Retrofit
1. Sawing
2. Jack Hammers
3. Cleaning
4. Dowel Bar Chair Placement
5. Joint Caulking
6
7
8
9

PN LA LN~

. Dowel Bar Placement
. Mixing Patch Material
. Existing Concrete Surface Preparation
. Placing Patch Mix
10. Curing
11. Spall Repairs
12. Opening to Traffic
13. Grinding
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570.

570.
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Joint Stitching

1. Drilling
2. Cleaning
3. Epoxy

4. Tie Bars
Grinding

1. Equipment
2. Construction Requirements
Grinding Depth
Grinding Direction
Texture
Transitions
Slope
. Clean-Up
3. Ride Quality
a. Equipment
b. Calibration
c. Operation
d. Evaluation
4. Joints
a. One-Half Inch Transverse PCC Joint Cleaning and Sealing
b. Longitudinal PCC Joint Cleaning and Sealing
Continuously Reinforced PCC Pavement Repairs
1. Existing Concrete Removal
2. 24-Foot-Wide, Full-Depth Repairs

METHOD OF MEASUREMENT

Spall Repair

Longitudinal PCC Joint Cleaning and Sealing

Full-Depth Repair Items

Dowel Bars

One-Half Inch Transverse PCC Joint Cleaning and Sealing
__Inch Concrete Pavement Repair (Full-Depth - Doweled)
Sawcuts

Full-Depth Repairs

Dowel Bar Retrofit

Joint Stitching

Grinding

One-Half Inch Transverse PCC Joint Cleaning and Sealing
Longitudinal PCC Joint Cleaning and Sealing

Full-Depth Repairs - End Preparation

Full-Depth Repair End Prep-Mech Splice

Full-Depth Continuous Concrete Repair

BASIS OF PAYMENT SUMMARY

Mo a0 e
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550.03

SECTION 550
PORTLAND CEMENT CONCRETE PAVEMENT

550.01 DESCRIPTION.

This work consists of constructing a pavement composed of Portland Cement Concrete,
with or without reinforcements, as specified, on a prepared subgrade or base course.

550.02 MATERIALS.

A. General. Materials shall meet the following:

Item Section
Grouts and Mortar 806
Reinforcing Steel 836
Dowel Bars 836

B. Portland Cement Concrete. Class AE Portland Cement Concrete pavement
shall consist of virgin aggregate, water, an air entrained agent, and Type L, IA, or I
Portland Cement.

Material shall meet the requirements of Section 802.
C. Joint Materials.

1. Concrete Joint Sealer. The joint sealer shall be as shown on the Plans unless
an alternate type is approved by the Engineer before use.

2. Fillers and Sealant. Materials shall meet the following:

Item Section
Hot-Poured Joint Sealant 826.02
Silicone Joint Sealant 826.02 B
Backer Rod 826.02 B.1
Preformed Expansion Joint Filler 826.02 C
Preformed Expansion Joint Fillers 826.02D
(Bituminous type)
Preformed Elastom