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DIVISION 1
GENERAL REQUIREMENTS

SECTION 101

TERMS AND DEFINITIONS

101.01 Meaning of Terms. These specifications are generally written in the imperative mood. In sen-
tences using the imperative mood, the subject, “the Contractor,” is implied. For example, when words or
phrases such as “Construct switches with . . . ,” “Furnish 3 sets . . . ,” “Test the material after . . . ,” “Make
provisions for . . . ,” “Equip the paver with . . . ,” “Place the concrete . . . ,” or any other similar words or
phrases are stated, it shall be understood “The Contractor shall” perform such work, comply with the require-
ments of, furnish such material, or take such action. In material specifications, the subject may also be the sup-
plier, fabricator, or manufacturer supplying material, products, or equipment for use on the project.

The words “shall” and “shall be” are also implied, and when implied or stated are to be considered manda-
tory and generally pertain to requirements or actions of the Contractor.

Whenever the Contractor is specifically directed or implied by these specifications to “give notification” or
“notify,” it is implied that the Contractor give such notification to the Engineer. Likewise, whenever the spec-
ifications state “notification will be given,” or “will be notified,” it is implied that the Engineer will give such
notification to the Contractor.

Whenever anything is, or is to be, done, if, as, or, when, or where “contemplated, required, determined,
directed, specified, authorized, ordered, given, designated, indicated, considered necessary, deemed necessary,
permitted, reserved, suspended, established, approved, disapproved, acceptable, unacceptable, suitable, ac-
cepted, satisfactory, unsatisfactory, sufficient, insufficient, rejected, or condemned,” it shall be understood as
if the expression were followed by the words “by the Engineer” or “to the Engineer.”

The word “will” generally pertains to decisions or actions of the Engineer.

101.02 Abbreviations. Wherever the following abbreviations are used in these specifications or on the
plans, they are to be construed the same as the respective expressions represented:

AAN— American Association of Nurserymen
AASHTO— American Association of State Highway and Transportation Officials
ACI— American Concrete Institute
AGC— Associated General Contractors of America
AISC— American Institute of Steel Construction
AISI— American Iron and Steel Institute
ANSI— American National Standards Institute
ASA— American Standards Association
ASTM— American Society for Testing and Materials
AWG— American Wire Guage
AWS— American Welding Society
AW WA — American Water Works Association
EIA— Electronic Industries Association
ETL— Electrical Testing Laboratories
FHWA — Federal Highway Administration
FSS— Federal Specifications and Standards, General Services Administration
IES— Illumination Engineering Society
IMSA— International Municipal Signal Association
ITE— Institute of Transportation Engineers
MIL— Military Specifications
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101 TERMS AND DEFINITIONS

MUTCD— Manual on Uniform Traffic Control Devices (for Streets and Highways)

NDOT— Nevada Department of Transportation

NEC— National Electric Code
NEMA— National Electrical Manufacturers Association

NRS— Nevada Revised Statutes
OSHA— Occupational Safety and Health Administration

RUS— Rural Utilities Service

SI— International System of Units
UL— Underwriters Laboratories, Incorporated

101.03 Definitions. Wherever in these specifications or in other contract documents the following terms
or pronouns in place of them are used, the intent and meaning shall be interpreted as follows:

Advertisement. The public announcement, as required by law, inviting bids for work to be performed or
materials to be furnished.

Approve, Approved, Approval. Determination of the Engineer that the Contractor’s chosen materials or
procedures conform to the requirements of the plans and specifications with respect to providing an acceptable
and safe project. These terms shall not be construed as a warranty by the Department that the Contractor’s
methods will succeed or will be the most efficient or economical method of accomplishing the work, nor shall
the terms be construed as a warranty that the actual materials used in construction will perform as represented
in test results supplied to the Department by the Contractor.

Award. The acceptance of a bid by the Department.

Base Course. The layer or layers of specified or selected material of designed thickness on a subbase or a
sub-grade to support a surface course.

Bid, Bid Proposal, Proposal. The offer of a bidder, on the prescribed form, to perform the work and to
furnish the labor and materials at the prices quoted.

Bidder. An individual, partnership, firm, corporation, or any acceptable combination thereof, or joint ven-
ture, submitting a bid for the advertised work.

Bridge. A structure, including supports, erected over a depression or an obstruction, such as water, a high-
way, or railway, and having a track or passageway for carrying traffic or other moving loads and having an open-
ing measured along the center of roadway of more than 6 m (20 ft) between undercopings of abutments or spring
lines of arches or extreme ends of openings for multiple boxes for multiple pipes. For multiple pipes to be mea-
sured the clear distance between openings shall be less than half of the smaller contiguous opening.

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

Bridge Roadway Width. The clear width of structure measured at right angles to the center of the road-
way 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, beginning and ending at midnight.
Channel. A natural or artificial water course.

Construction Easement. An acquired right of use over the property of another for the purposes of con-
structing highway related features outside NDOT right of way limits. Right of use may be temporary in nature
(TE) or permanent (PE).

Contract. The written agreement between the Department and the Contractor setting forth the obligations
of the parties thereunder, including, but not limited to, the performance of the work, the furnishing of labor
and materials, and the basis of payment.

The contract includes the invitation for bids, proposal, any subcontractor or DBE/WBE forms, contract form
and contract bond, standard specifications, supplemental notice, special provisions, general and detailed plans,
notice to proceed, and any change orders and supplemental agreements that are required to complete the con-
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TERMS AND DEFINITIONS 101

struction of the work in an acceptable manner, including authorized extensions and basis of payment thereof,
all of which constitute one instrument.

Contract Bond. The approved form of security, executed by the Contractor and his surety or sureties, guar-
anteeing complete execution of the contract and all supplemental agreements pertaining thereto and the payment
of all legal debts pertaining to the construction of the project.

Contract Change Order. A written order to the Contractor, covering changes in the plans, specifications
or quantities, within the scope of the contract, and establishing the basis of payment and time adjustments for
the work affected by the changes.

Contract Item (Pay Item). An item of work specifically described and for which a price, either unit or
lump sum, is provided. It includes the performance of all work and the furnishing of all labor, equipment, and
materials described in the text of a specific item included in the contract or described in the standard specifi-
cations, supplemental specifications or special provisions, or supplemental notices of the contract. Contract
items are numbered so that the first 3 digits of the item number correspond to the Section of the same num-
ber. Thus, in Item No. 203 2008, which is the item number for Roadway Excavation, the number 203 is the
Section number and corresponds to Section 203 of the Standard Specifications.

Construct each contract item under the specifications contained in the Section of the same number, i.e., the
number preceding aforementioned last 4 digits.

Contractor. The individual, partnership, firm, corporation, or any acceptable combination thereof, or joint
venture, contracting with the Department for performance of prescribed work.

Contract Time. Specified time allowed for completion of the contract.

In case a calendar date of completion is shown in the proposal in lieu of the number of working or calendar
days, the contract shall be completed by that date.

Culvert. Any structure not classified as a bridge which provides an opening under the roadway.
Day. Day shall be understood to mean calendar day, unless specified otherwise.

Department. The party of the first part to a contract which shall be the Department of Transportation as
constituted under the laws of the State of Nevada, for the administration of highway work.

Detour. A temporary route for traffic around a closed portion of road.

Directors. The directors of the Department of Transportation of the State of Nevada as established by the
laws of the State of Nevada, acting directly or through their authorized representatives.

Disadvantaged Business Enterprise (DBE). A firm certified by NDOT under Title 49 Code of Federal
Regulations Part 26 to participate in the Federal DBE program.

Divided Highway. A highway with separated roadways for traffic in opposite directions.

Employee. Any person working on the project mentioned in the contract of which these specifications are
a part, and who is under the direction and control of, or receives compensation from, the Contractor or his
subcontractor.

Engineer. The Director of the Department of Transportation of the State of Nevada, acting either directly
or through his duly authorized representatives, who is responsible for the engineering supervision of the con-
struction.

Equipment. All machinery and equipment, together with the necessary supplies for upkeep and mainte-
nance, and also tools and apparatus necessary for the proper construction and acceptable completion of the
work.

Extra Work. An item of work not provided for in the contract as awarded but found essential to the satis-
factory completion of the contract within its intended scope.
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101 TERMS AND DEFINITIONS

Frontage Road or Frontage Street. A local street or road auxiliary to and located generally on the side
of an arterial highway for service to abutting property and adjacent areas and for control of access.

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

Highway under Construction or Reconstruction. That portion of a highway being in any part constructed
or reconstructed, including those sections of highway between the portion under construction or reconstruction
and the pits and the sources of materials approved by the Department for that particular portion of highway
under construction or reconstruction.

Holidays. In the State of Nevada, these occur on:

January 1 (New Year’s Day)

Third Monday in January (Martin Luther King Jr.’s Birthday)
Third Monday in February (Presidents Day)

Last Monday in May (Memorial Day)

July 4 (Independence Day)

First Monday in September (Labor Day)

Last Friday in October (Nevada Day)

November 11 (Veterans’ Day)

Fourth Thursday in November (Thanksgiving Day)

Friday following fourth Thursday in November (Family Day)
December 25 (Christmas Day)

or on any day that may be appointed by the President of the United States for public fast, thanksgiving or as a
legal holiday.

If January 1, July 4, November 11, or December 25 falls upon a Sunday, the Monday following shall be
observed as a holiday.

If January 1, July 4, November 11, or December 25 falls upon a Saturday, the Friday preceding shall be
observed as a holiday.

Inspector. The Engineer’s authorized representative assigned to make detailed inspections of contract per-
formance.

Laboratory. The testing laboratory of the Department or any other testing laboratory which may be desig-
nated by the Engineer.

Major Contract Item. A “major item” shall be construed to be any individual bid item included in the
proposal that has a total cost equal to or greater than $50,000 or 5% of the total contract cost, whichever is
the lesser amount. The total contract cost shall be computed on the basis of the proposal quantities and con-
tract unit prices.

Materials. Any substances specified for use in the construction of the project and its appurtenances.

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

Mathematically Unbalanced Bid. A bid is mathematically unbalanced if the bid contains 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.

Median. That portion of a divided highway separating the travel ways for traffic generally in opposite direc-
tions.

Notice to Contractors. The official notice inviting bids for the proposed work.
Notice to Proceed. A written notice to the Contractor to proceed with the contract work.

Pavement Structure. The combination of base course and surface course placed on a subgrade to support
the traffic load and distribute it to the roadbed.
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TERMS AND DEFINITIONS 101

Plans. The approved project plans and standard plans, profiles, typical cross sections, working drawings and
supplemental drawings, or exact reproductions thereof, which show the location, character, dimensions and de-
tails of the work to be performed. All such documents are to be considered as a part of the plans whether or
not noted in the special provisions.

In the above definition, these terms are defined as follows:
(a) Standard Plans—The standard plans of the Department.

(b) Project Plans—The project plans are specific details and dimensions peculiar to the work and are sup-
plemented by the standard plans insofar as the same may apply.

Profile Grade. The trace of a vertical plane intersecting the top surface of the proposed structural section
as shown on the plans. Profile grade means either elevation or gradient of such trace according to the context.

Project. The specific section of the highway together with all appurtenances and construction to be per-
formed thereon at the prices quoted.

Proposal Form. The approved form on which the Department requires bids to be prepared and submitted
for the work.

Proposal Guaranty. The security furnished with a bid to guarantee that the bidder will enter into the con-
tract if his bid is accepted.

Right of Way. A general term denoting land, property or interest therein, usually in a strip, acquired for
or devoted to transportation purposes.

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

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

Roadside. A general term denoting the area adjoining the outer edge of the roadway. Extensive areas
between the roadways of a divided highway may also be considered roadside.

Roadside Development. Those items necessary to the complete highway which provide for the preserva-
tion of landscape materials and features; the rehabilitation and protection against erosion of all areas disturbed
by construction through seeding, sodding, mulching and the placing of other ground covers; such suitable plant-
ing and other improvements as may increase the effectiveness and enhance the appearance of the highway.

Roadway. The portion of a highway within limits of construction.

Shoulder. The portion of the roadway contiguous with the traveled way for accommodation of stopped vehi-
cles, for emergency use, and for lateral support of base and surface courses.

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

Special Provisions. Additions and revisions to the standard specifications covering conditions peculiar to
an individual project.

Specifications. The directions, provisions, and requirements contained in the standard specifications as
modified by the special provisions. Whenever the term “these specifications” is used in this book, it means the
provisions set forth in this book.

State. The State of Nevada acting through its authorized representatives.

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

Structures. Bridges, culverts, catch basins, drop inlets, retaining walls, cribbing, manholes, end walls,

buildings, sewers, service pipes, underdrains, foundation drains and other features which may be encountered
in the work and not otherwise classed herein.
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101 TERMS AND DEFINITIONS

Subcontractor. Regardless of license requirements, any individual, partnership, firm, corporation or any
acceptable combination thereof, or joint venture, to which the Contractor, with the consent of the Department,
sublets any part of the contract.

Subgrade. The top surface of a roadbed upon which the pavement structure and shoulders, including curbs,
are constructed.

Substructure. All of that part of the structure below the bearings of simple and continuous spans, skew-
backs of arches and tops of footings of rigid frames, together with backwalls, wingwalls and wing protection
railings.

Superintendent. The Contractor’s authorized representative in responsible charge of the work, present on
the work at all times during the progress to supervise and direct the construction, to receive and fulfill in-
structions from the Engineer, and to accept orders for changed and extra work.

Superstructure. All that part of a structure above the bearings of simple and continuous spans, skewbacks
of arches and top of footings of rigid frames; excluding backwalls, wingwalls and wing protection railings.

Supplemental Agreement. A written agreement made and entered into by and between the Contractor and
the Department covering work not otherwise provided for, revisions in or amendments to the terms of the con-
tract, or conditions specifically prescribed in the specifications as requiring supplemental agreements. Such sup-
plemental agreements become a part of the contract when approved and properly executed.

Supplemental Notice. Additions and revisions to the plans and specifications that are written and issued to
prospective bidders after advertisement and before the bid opening.

Surety. The corporation, partnership, or individual, other than the Contractor, executing a bond furnished
by the Contractor.

Surface Course. One or more layers of a pavement structure designed to accommodate the traffic load, the
top layer of which resists skidding, traffic abrasion, and the disintegrating effects of climate. The top layer is
sometimes called “wearing course.”

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

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

Work. The furnishing of all labor, materials, equipment and incidentals necessary or convenient to the suc-
cessful completion of the project and the carrying out of the duties and obligations imposed by the contract.

Working Day. A calendar day on which weather and other conditions not under the control of the
Contractor will permit construction operations to proceed for the major part of the day (5 hours) with the nor-
mal working force engaged in performing the controlling item or items of work which would be in progress at
that time, exclusive, however, of Saturdays, Sundays, State recognized holidays, and any day that is incumbent
upon the Contractor, by means of a labor union, to observe as a holiday. However, if the Contractor elects to
work on such days, those days will be considered as a working day.

Working Drawings (Shop Drawings). Demolition and removal plans, shoring and cofferdam plans, false-

work plans, shop fabrication details, erection procedures, prestressing details and any other supplementary plans
or similar data which the Contractor is required to submit to the Engineer for approval.
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SECTION 102

BIDDING REQUIREMENTS AND CONDITIONS

102.01 Notice to Contractors. The Department will give notice of letting of the work. The “Notice to
Contractors” will contain a description of proposed work, together with information to the bidder regarding
access to the proposal forms, plans, specifications, and the reservation of the right of Department to reject any
or all bids.

102.02 Prequalification of Bidders. All bidders shall be prequalified as required by law. To be qualified,
submit, under oath, on the standard form furnished by the Department, a statement of your financial ability and
experience in the performance of contracts for public work. Attest to the verity of the data submitted by execut-
ing the appropriate affidavit which is a part of the “Contractor’s Statement of Experience and Financial
Condition for Prequalification.” After verifying the information contained in the statement, the Department will
notify the submitter of the maximum bidding capacity and class of work upon which he will be eligible to bid.

In order to remain on the qualified list, submit a new statement before the expiration of the current pre-
qualification. If not already qualified, submit a statement of financial ability and experience, current within 9
months, at least 5 full days before the date set for the opening of bids in order to have it considered, but qual-
ification will not be granted until such statement has been verified.

No contract will be awarded to a Contractor with a prequalification statement which is not current on the
date the contract is awarded.

Nothing contained in this Section shall be construed as depriving the Department of its discretion in the mat-
ter of determining the lowest responsible bidder.

On Federal-aid projects, any Contractor otherwise qualified by the State of Nevada to perform such work is
not required to be licensed nor to submit application for license in advance of submitting a bid or having such
bid considered, provided, however, that such exception does not constitute a waiver of the State’s right under
its license laws to require a Contractor, determined to be a successful bidder, to be licensed to do business in
the State of Nevada in connection with the award of a contract to him.

No bid will be accepted from a Contractor to whom a proposal form has not been issued by the Department.

102.03 Contents of Proposal Forms. Upon request, the Department will furnish the prospective bidder
with a proposal form. This form will state the location and description of the contemplated construction and
will show the approximate estimate of the various quantities and kinds of work to be performed or materials to
be furnished, and will have a schedule of items for which unit bid prices are invited. The proposal form will
state the time in which the work must be completed, the amount of the proposal guaranty, and the date, time,
and place of the opening of proposals. The form will also include 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 thereof and do not detach or
alter them when submitting the proposal.

The plans, specifications, supplemental notices to contractors and other documents designated in the proposal
form will be considered a part of the proposal whether attached or not.

Pay the Department the sum stated in the advertisement and “Notice to Contractors” for each copy of pro-
posal form and each set of plans. The contract documents are nonreturnable and no refund will be made. Make
checks in payment for plans and specifications payable to the Nevada Department of Transportation.

The Department will maintain a bidders information list, consisting of information about all firms that bid
or quote Department contracts.

(a) Subcontractor Information. By the provisions of NRS 338.141, comply with the following require-
ments:

1. Provide the name of each subcontractor who will be paid an amount exceeding 5% of the total bid. Within
2 hours after the completion of the opening of bids, the 3 apparent lowest bidders must submit a list of
the names of each subcontractor who will be paid an amount exceeding 1% of the total bid or
$50,000.00, whichever is greater, and the number of the license issued to the subcontractor pursuant to
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102 BIDDING REQUIREMENTS AND CONDITIONS

Chapter 624 of the NRS. Failure to submit such lists within the required time, will deem the bid non-
responsive.

2. Also include a description of the portion of the work or improvement which each subcontractor named
in the bid will complete.

3. A subcontractor named by the bidder who is not properly licensed for that portion of the work will be
deemed unacceptable. If the subcontractor is deemed unacceptable, provide an acceptable subcontractor
before the award of the contract.

Complete and sign the “NDOT Bidder Subcontractor Information” forms, which are appended to the Special
Provisions, concerning the above requirements.

Submit a list of the names of all subcontractors submitting bids on the form “Subcontractors Bidding on
NDOT Contracts,” which is appended to the Special Provisions. The form information includes the name of
subcontractors, if the subcontractor’s bid was accepted, and their DBE/non- DBE status. Complete and submit
the form by 5:00 p.m. the next working day after the opening of the bids. The form may be copied if neces-
sary and must be submitted to the Administrative Services Division, Room 101, 1263 S. Stewart Street, Carson
City, Nevada, 89712. Faxes of the form are acceptable to Administrative Services at Fax No. (775) 888-7101.
Failure to submit this form within the required time will deem the bid non-responsive.

102.04 Interpretation of Quantities in the Proposal. The quantities given in the “Notice to Contractors”
and in the proposal and contract forms are approximate only, being given as a basis for the comparison of bids,
and the Department does not, expressly or by implication, agree that the actual amount of work will correspond
therewith, but reserves the right to increase or decrease the amount of any class or portion of the work, or to
omit portions of the work, as may be deemed necessary or advisable.

102.05 Examination of Plans, Specifications, Contract Documents and Site of Work. The Department
will prepare plans and specifications giving such directions as will enable any competent contractor to carry
them out. Contractors and subcontractors shall carefully examine the site of the proposed work, the proposal,
plans, specifications, supplemental specifications, special provisions and contract forms before submitting a pro-
posal. The submission of a bid will be considered prima facie evidence that such examination was made and
with satisfaction as to the conditions to be encountered in performing the work and as to the requirements of
the plans, specifications, supplemental specifications, special provisions and contract documents.

Direct all questions, in writing, which may arise as to the interpretation of the plans, specifications, and any
other contract documents to the project manager/coordinator listed in this Subsection of the Special Provisions.
Do not rely upon verbal interpretations given by Department employees in forming bids, but only upon written
interpretations provided by an authorized Department employee. The project manager/coordinator will maintain
a record of all questions and responses. A copy of this record will be available via fax or E-mail upon request
until the close of business (4:00 p.m. local time) the Tuesday preceding the bid opening. Make requests for
clarifications no later than the close of business (4:00 p.m. local time) on the Friday prior to the scheduled bid
opening. Requests made after this date generally will not be addressed.

When a pay item is shown on the plans and not in the proposal, and such pay item is not specifically excluded
from payment either in these specifications or in the contract documents, the pay item shall then be considered
an obvious omission in the proposal and payment will be made according to Subsection 104.03.

Whenever the Department has obtained subsurface information concerning possible material sources, said
information will be included in Section 106.

If foundation reports and boring logs are available, the findings and conclusions presented in said contract
documents have been prepared by generally accepted engineering principles and practices. The information
shown on the log of test borings applies only at the location of the borings and at the time of drilling. Subsurface
conditions may be expected to differ at other locations or to change at these locations with time.

Information derived from inspection of records of subsurface investigations made by the Department will not
in any way relieve the Contractor from fulfilling the terms of the contract.

If a mass diagram has been prepared for a project, it will be available with the understanding that the swell
or shrinkage factors of the excavated material and the direction and quantities of haul or overhaul as shown on
said mass diagram are for the purpose of estimating quantities only.
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102.06 Preparation of Proposal. Submit the proposal upon the forms furnished by the Department.
Specify a unit price in figures for each pay item for which a quantity is given, and show the products of the
respective unit prices and quantities, written in figures in the column provided for that purpose, and the total
amount of the proposal obtained by adding the amount of the several items. In the event that more than 2 dec-
imal places are used in representing a unit price, all numbers beyond the second decimal will be truncated and
the product for the affected item and the total amount of the bid will be recomputed by the Department accord-
ingly. Show all figures in ink or type.

When an item in the proposal contains a choice to be made, indicate the choice in writing, according to the
specifications for that particular item, and thereafter no further choice will be permitted.

The bidder’s proposal must be signed with ink by the individual, by one or more members of the partner-
ship, by one or more members or officers of each firm representing a joint venture, or by one or more officers
of a corporation, or by an agent of the Contractor, legally qualified and acceptable to the Department. If the
proposal is made by an individual, show his name and post office address; by a partnership, show the name
and post office address of each partnership member; as a joint venture, show the name and post office address
of each member or officer of the firms represented by the joint venture; by a corporation, show the name of
the corporation and the business address of its corporate officials.

102.07 Irregular Proposals. Proposals will be considered irregular and may be rejected for the follow-
ing reasons:

(a) If the proposal is on a form other than that furnished by the Department, or if the form is altered or any
part thereof is detached.

(b) If there are unauthorized additions, conditional or alternate bids, or irregularities of any kind which may
tend to make the proposal incomplete, indefinite, or ambiguous as to its meaning.

(c) If the bidder adds any provisions reserving the right to accept or reject an award, or to enter into a con-
tract pursuant to an award.

This does not exclude a bid limiting the maximum gross amount of awards acceptable to any one bidder
or at any one bid letting, provided that the selection of any bid awards be made by the Department. See
Subsection 102.14.

(d) If the unit prices contained in the proposal are obviously unbalanced, either in excess or below the rea-
sonable cost analysis values.

(e) If the proposal does not contain a unit price for each pay item listed except in the case of authorized
alternate pay items.

Following the opening of bids, the Department will examine the unit bid prices of all bidders for reasonable
conformance with the Engineer’s Estimate. A bid tabulation including calculated percentage variances from the
Engineer’s Estimate for each bid item will be forwarded to the Chairman of the Bid Review and Analysis Team
(BRAT) for further review.

In determining whether a unit bid price is unbalanced and subject to rejection, the BRAT will consider, but
not be limited to, the following criteria:

(a) Mathematically unbalanced bids which are not found to be materially unbalanced may be awarded.

(b) If the quantities as bid are incorrect and the contract cost will be increased when quantities are cor-
rected, the bid may be rejected.

(¢) On items where the quantities may vary, if the anticipated variation in quantity would result in the lower
bidder not remaining as the low bidder, the bid may be rejected.

(d) If the mathematical unbalancing has a potential detrimental effect upon the competitive process or can
cause contract administration problems after the award, the bid may be rejected.

(e) Over pricing items for work done early in the contract (front end loading) could be considered as a mate-
rially unbalanced bid, and the bid may be rejected.

Other factors the BRAT will consider in the bid analysis are:

Number of bids.
Distribution or range of bids.
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Potential for savings if the contract is readvertised.

Bid prices for the contract under review versus bid prices for similar contracts in the same or recent
lettings.

Urgency/effect of delay on the construction of the contract.

Current market conditions/workload.

The significance of the variance of individual unit bid prices from the Engineer’s Estimate and if there is
any justification for the difference.

Other factors that may be important to the contract.

After review, the BRAT will prepare a report and make one of the following recommendations:

Award to the apparent low bidder.
Award to the apparent second low bidder.
Reject all bids and may readvertise.

102.08 Proposal Guaranty. No proposal will be considered unless accompanied by a proposal guaranty,
in the amount equal to 5% of the bid, made unconditionally payable to the Nevada Department of
Transportation. The guaranty may be cash, cashier’s check, certified check, postal money order, bank money
order, express money order, bank draft or an undertaking executed by a corporate surety company authorized
to do business in the State of Nevada or any other guaranty that may be especially approved by the Department.
Such proposal guaranty is to be forfeited to the Department should the bidder to whom the contract is awarded
fail to enter into the contract within 20 days after the award.

102.09 Delivery of Proposals. Preferably submit each proposal in a special envelope furnished by the
Department. Fill in correctly the blank spaces on the envelope to clearly indicate its contents. When an enve-
lope other than the special one furnished by the Department is used, provide one of the same general size and
shape and mark similarly to clearly indicate its contents. When sent by mail, address the sealed proposal to the
Department at the address and in care of the official in whose office the bids are to be received. All proposals
will be filed before the time and at the place specified in the advertisement and “Notice to Contractors.”
Proposals received after the time for opening of bids will be returned unopened.

102.10 Withdrawal or Revision of Proposals. A proposal may be withdrawn or revised after it has been
deposited with the Department, provided the request for such withdrawal or revision is received by the
Department, in writing, by fax, or by telegram, before the time set for the opening of bids. The withdrawal of
a proposal shall not prejudice the right to file a new proposal provided it is received before the time set for
opening of proposals.

Because of the physical limitations of receipt of information by facsimile transmission, there is no guarantee
by the Department that the confidentiality of a revision submitted by fax can be maintained, because it is not
“sealed” upon receipt. Also, the Department makes no guarantee that a machine will be available to receive
such transmission or that telephone lines will be open.

102.11 Public Opening of Proposals. Proposals will be opened and read publicly at the time and place
indicated in the advertisement and “Notice to Contractors.” Bidders, their authorized agents and other inter-
ested parties are invited to be present.

102.12 Disqualification of Bidders. Any of the following reasons may be considered as sufficient for the
disqualification of a bidder and the rejection of his proposal or proposals:

(a) More than one proposal for the same work from an individual, firm or corporation under the same or
different name.

(b) Evidence of collusion among bidders. Participants in such collusion will receive no recognition as bid-
ders for any future work of the Department until any such participants shall have been reinstated as a
qualified bidder.

For Federal-aid projects the U.S. Department of Transportation (DOT) operates a toll-free “hotline,” 1-
800-424-9071, Monday through Friday, 8:00 a.m. to 5:00 p.m., Eastern Standard Time. Anyone with
knowledge of possible bid rigging, bidder collusion, or other fraudulent activities should use the “hot-
line.” All information will be treated confidentially and caller anonymity will be respected.
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(¢c) Unsatisfactory performance record as shown by past work for the Department judged from the stand-
point of workmanship and progress.

(d) Uncompleted work which in the judgment of the Department might hinder or prevent the prompt com-
pletion of additional work if awarded.

(e) Failure to pay or satisfactorily settle all bills due for labor, equipment, or material on prior or existing
contracts.

(f) Failure to hold a valid license of a class corresponding to the work to be done as required by the State
Contractor’s License Law. However, it is not required to have a Contractor’s license in order to bid on
Federal-aid projects as long as licensed at time of Contractor’s execution of the contract.

(g) Failure to comply with any qualification regulations of the Department.

(h) The FHWA has debarred certain companies and individuals from participation in Federally assisted pro-
jects for periods ranging from 6 months to 3 years.

You are advised to contact the Department’s Contract Compliance Office, at (775) 888-7497, for the
names of the debarred companies and/or individuals before accepting and relying on any quote from any
company or individual. The debarred companies or individuals will not be allowed to participate in
Federally assisted projects during the period of their debarment.

While this prohibition operates to preclude them from employment as prime contractors, subcontractors,
consultants or employees on Federal-Aid projects, the named corporations and individuals may still serve
as materials suppliers for prime or subcontractors.

102.13 Material Guaranty. The successful bidder may be required to furnish a complete statement of the
origin, composition, and manufacture of any or all materials to be used in the construction of the work together
with samples, which samples may be subject to the tests provided for in these specifications to determine their
quality and fitness for the work.

102.14 Combination or Conditional Bids. On certain projects bids may be submitted on more work than
is desired to be awarded. Indicate the total amount desired to be accepted and the Department will determine
which of the low bids on these projects, up to the final total indicated, will be accepted. This limitation will
only apply to those projects on which the following statement has been included in the proposal and is prop-
erly filled in.

“We desire to disqualify all of our bids at which in combination exceed the total of $ ...........................
0] P contracts and hereby authorize the Department to determine which bids shall be disquali-
fied. Bids have been submitted on the following contract(s) ................. as of this date that have not yet been
awarded and are to be considered in determining if the above total amount is exceeded.”

“A proposal guaranty, conforming to Subsection 102.08, in the amount of $....................... accompanies
the proposal for contract number(s) .............c..coeueee. or has been filed with the Department in advance.”

102.15 Motor Fuel Tax Refund. It is understood and agreed that the price bid for the work to be done
under the contract shall include the applicable tax on motor vehicle fuel and special fuel as required by NRS
Chapters 365 and 366.

Determine if subcontractors have reported fuel consumption to the Nevada Department of Motor Vehicles and
Public Safety, as required by law.

102.16 DBE Certification and Bidding Requirements. This contract is subject to Title 49, Code of
Federal Regulations, Part 26 entitled “Participation by Disadvantaged Business Enterprises in Department of
Transportation Programs; Final Rule.” Portions of those regulations are set forth in these Standard
Specifications, and those regulations in their entirety are incorporated herein by this reference.

Policy. It is the policy of the Department that disadvantaged business enterprises as defined in 49 CFR Part
26.5 shall have an equal opportunity to participate in the performance of contracts financed in whole or in part
with Federal funds under this agreement. Consequently the DBE requirements of 49 CFR Part 26 apply to this
agreement.

Obligation. The Contractor agrees to ensure that disadvantaged business enterprises, as defined in 49 CFR
Part 26.5, have an equal opportunity to participate in the performance of contracts and subcontracts financed
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in whole or part with Federal funds provided under this agreement. In this regard the Contractor shall take all
necessary and reasonable steps in accordance with 49 CFR Part 26 to ensure that disadvantaged business enter-
prises have an equal opportunity to compete for and perform contracts.

The Contractor or subcontractor shall not discriminate on the basis of race, color, national origin, or sex in
the performance of this contract. The Contractor shall carry out applicable requirements of 49 CFR Part 26 in
the award and administration of U.S. Department of Transportation assisted contracts. Failure by the Contractor
to carry out these requirements is a material breach of contract, which may result in the termination of this
contract or such other remedy as the Department deems appropriate.

DBEs must be certified by the Department in accordance with 49 CFR, Part 26. A list of those DBEs
approved by the Department is included in the bidder’s package.

Certification as a DBE or a DBE joint venture shall be predicated on:

1. The completion and execution of a “Disadvantaged Business Enterprise (NDOT Form No. 052-052)” and
a Schedule B—Information for Determining Joint Venture Eligibility, for Joint Ventures.

2. The submission of documents pertaining to the firm(s) as stated in the application(s).

3. The submission of any additional information which the Department may require to determine the firm’s
eligibility to participate in the DBE program.

Applications for certification are available at the Department’s Contract Compliance Office, 1263 S. Stewart
Street, Carson City, Nevada 89712.

Applicants submitting for certification as a DBE shall agree to permit the Department to audit and examine
the books, records, and files of their business.

Applications for certification may be filed with the Department at anytime; however, completed applications
shall be submitted by the small business concern at least 90 working days prior to bid opening for the project
on which the firm seeks to participate. The firm must be certified by the Department at least 5 working days
prior to the bid opening for the project to be eligible to participate as a DBE on that project. The Department
will process applications in an expeditious manner. The Department will provide a certification decision within
90 days of receiving a completed application and all relevant reference documents.

The Department recognizes only those businesses which have been certified by the Department.

Bidders shall be fully informed respecting the requirements of the Regulations; particular attention is directed
to the following matters:

(a) A DBE may participate as a prime Contractor, subcontractor, joint venture partner with a prime or sub-
contractor, or vendor of material or supplies.

(b) A DBE joint venture partner must be responsible for a clearly defined portion of the work to be per-
formed in addition to satisfying requirements for ownership and control. The DBE joint venture partner
must submit Schedule B of the Regulations.

(c) A DBE must perform a commercially useful function, i.e., must be responsible for the execution of a
distinct element of the work and must carry out it’s responsibility by actually performing, managing and
supervising the work.

(d) Credit for a DBE vendor of materials or supplies is limited to 60% of the price unless the vendor man-
ufactures or substantially alters the goods.

(e) A DBE must be certified by the Department 5 days prior to the bid before credit may be allowed toward
the DBE goal. The Department DBE list of certified minority Contractors and related firms in the State
of Nevada is provided with each copy of the Special Provisions issued to potential bidders. Additional
copies of the DBE listing may be obtained from the Department’s Administrative Services Officer, 1263
S. Stewart Street, Carson City, Nevada 89712, phone (775) 888-7070 or on the Department’s website at
www.nevadadot.com.

A bidder unable to meet the DBE goal shall submit documentation which outlines in detail good faith efforts
to meet the goal. These are minimum efforts, other evidence of Contractor efforts to meet the goal will be con-
sidered. Some efforts which may be shown are as follows:

(a) Whether the Contractor attended any pre-solicitation or pre-bid meetings that were scheduled by the
recipient to inform DBEs of contracting and subcontracting opportunities.
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(b)

(©)

(d)

(e)

®
(&
(h)

(@)

Whether the Contractor advertised in general circulation, trade association and minority-focus media
concerning the subcontracting opportunities.

Efforts to negotiate with DBEs for specific sub-bids including at a minimum:

1. The names, addresses, telephone numbers and dates the DBEs were contacted and the DBEs
response.

2. A description of the information provided to DBEs regarding the plans and specifications for por-
tions of the work to be performed.

3. A statement of why additional agreements with DBEs were not reached.

Whether the Contractor followed up initial solicitations of interest by contacting DBEs to determine with
certainty whether the DBEs were interested.

Whether the Contractor selected portions of the work to be performed by DBEs in order to increase the
likelihood of meeting the DBE goals (including, where appropriate, breaking down contracts into eco-
nomically feasible units to facilitate DBE participation).

Whether the Contractor provided interested DBEs with adequate information about the plans, specifica-
tions and requirements of the contract.

Whether the Contractor negotiated in good faith with interested DBEs, not rejecting DBEs as unquali-
fied without sound reasons based on a thorough investigation of their qualifications.

Whether the Contractor made efforts to assist interested DBEs in obtaining bonding, lines of credit, or
insurance required by the recipient or Contractor.

Whether the Contractor effectively used the services of available minority community organizations;
minority contractors’ groups; local, state and Federal minority business assistance offices; and other
organizations that provide assistance in the recruitment and placement of DBEs.

Subcontractors submitted by the prime Contractor as meeting the requirements of this Subsection for DBE
certification by the Department must have a license, for the type and quantity of work to be performed by said
DBE subcontractor, issued by the appropriate agency prior to the bid opening.

Upon bid submittal, by the prime Contractor, the prime Contractor becomes committed to those certified
DBE firms listed in the bid proposal on the “NDOT Bidder-DBE (MBE/WBE) Information” form.

Verify that all representations made by the Department concerning DBE subcontractors are in conformance
with the State Contractors’ Board Rules and Regulations as well as all other State laws and regulations.

Begin procedures for licensing early enough to insure that DBE subcontractors are properly licensed prior to
the time of the bid opening.
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SECTION 103

AWARD AND EXECUTION OF CONTRACT

103.01 Consideration of Proposals. After the proposals are opened and read, they will be compared on
the basis of the summation of the products of the approximate quantities shown in the proposal by the unit bid
prices. The results of such comparisons will be immediately available to the public. In the event of a discrep-
ancy between unit bid prices and extensions, the unit bid prices shall govern.

The right is reserved to reject any or all proposals, to waive technicalities, or to advertise for new proposals,
if in the judgment of the Department, the best interests of the State will be promoted thereby.

The Department has determined that the reasonable minimum unit bid price per hour for “flagger” is $20.00
per hour. Any bid proposal which includes Item No. 624 0004, which is for “flagger” measured by the unit of
hour, which is less than the minimum amount of $20.00 per hour will be adjusted up to the minimum amount
by the Department. The bid item for “flagger” so adjusted will be considered the bidder’s bid and the bidder’s
proposal will be recalculated and the revised total used to compare with other bids to determine the lowest
responsible bidder. The unit bid price so adjusted is the amount the Department will pay for flagger.

103.02 Award of Contract. In order to meet the requirement prescribed under Section 112 (c) of Title
23, United States Code, relative to the award of contracts, furnish with the proposal a sworn statement execut-
ed by or in behalf of the person, firm, association or corporation submitting the bid. Provide such sworn state-
ment in the form appended to the Special Provisions and sworn to before such persons as are authorized by the
laws of the State to administer oaths.

In accordance with the provisions of NRS 338.147 for bidders preference, the Department will award the con-
tract to the lowest responsible bidder with the following exception:

A responsible bidder who at the time of submitting his bid provides a copy of a certificate of eligibility to
receive a preference in bidding on public works, issued to him by the State Contractor’s Board, shall be
deemed to have submitted a better bid than a competing bidder who has not provided a copy of such a
valid certificate of eligibility if the amount of his bid is not more than 5% higher than the amount bid by
the competing bidder.

The award of the contract, if it be awarded, will be to the lowest responsible bidder whose proposal complies
with all the requirements prescribed. The award, if made, will be made within 30 days after the opening of the
proposals. The successful bidder will be notified by letter, mailed to the address shown on his proposal, that
his proposal has been accepted and that he has been awarded the contract.

The date of the award of the contract shall be the date of the “Notice of Award.”

103.03 Cancellation of Award. The Department reserves the right to cancel the award of any contract at
any time before the execution of said contract by all parties without any liability against the Department, except
that the Department will reimburse reasonable expenses incurred in reliance upon the “Notice to Proceed.”

Whenever a contract is awarded to an unlicensed Contractor, it shall be with full understanding that such
award shall become null and void should said Contractor fail to become licensed, by the provisions of NRS
Chapter 624 for any reason within 20 days after award of said contract.

103.04 Return of Proposal Guaranty. All proposal guaranties, except those of the 2 lowest bidders, will
be returned following the checking of bids and the recommendation to award the contract has been approved.
The retained proposal guaranties of the 2 lowest bidders will be returned when the contract has been fully exe-
cuted by the bidder awarded the contract and satisfactory bond has been furnished.

103.05 Requirement of Contract Bond. The successful bidder shall, at the time of the execution of the
contract, furnish a surety bond or bonds in a sum equal to the full amount of the contract as a guaranty that
he will complete the work under the terms of the contract. Such bond, or bonds, shall also provide and secure
payment for all materials, labor and supplies, trucks and other means of transportation, used in, or upon, or
about, or for the performance of the work contracted to be done, and for any work or labor done thereupon or
incidental thereto. The bond or bonds shall be on the form provided in the proposal and shall be written by a
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surety approved by the Insurance Commissioner of the State of Nevada. In addition, sureties shall have a Best’s
rating of “A-" or better according to A. M. Best Company. The power of attorney shall show the limiting
amount authorized for issuance of bonds. Written appointment of agent of bonding company in and for the State
of Nevada shall also be licensed, and approved by, the Insurance Commissioner.

If electing to use more than one surety in securing the required performance bond, inform the Department,
in writing, what the priority arrangements are between the sureties as well as who the designated lead surety
will be. Provide this information at the time the contract is returned to the Department for final execution.

103.06 Execution and Approval of Contract. The contract shall be signed by the successful bidder and
returned, together with the contract bond, within 20 days after the contract has been mailed to the bidder. If
the contract is not executed by the Department within 30 days following receipt from the bidder of the signed
contract and bond, the bidder shall have the right to withdraw his bid without penalty. No contract shall be con-
sidered as effective until it has been fully executed by all the parties thereto.

103.07 Failure to Execute Contract. Failure to execute the contract and file acceptable bonds and/or fail-
ure to obtain a valid contractor’s license within 20 days after the contract has been awarded shall be just cause
for the annulment of the award and the forfeiture of the proposal guaranty which shall become the property of
the Department, not as a penalty, but as liquidation of damages sustained. Award may then be made as pro-
vided in Subsection 103.02, or the work may be readvertised and constructed under contract or otherwise, as
the Department may decide.

103.08 DBE Verification and Award Requirements. The award of the contract, if it be awarded, shall
be to the lowest responsible and responsive bidder meeting the DBE goals or who has made a good faith effort
to do so as outlined in Subsection 102.16.

The DBE information shall verify the bidders accomplishments towards meeting the contract goals or docu-
mentation detailing the bidders good faith efforts as required in Subsection 102.16. Failure by the bidder to sub-
mit this information at the time of bid opening will render the bidder as non-responsive to the contract
provisions and the bid will not be considered for award. The Department will then consider the next lowest bid-
der for award that has complied with the requirements as outlined above.

The DBE information is subject to verification by the Department which may require additional information
or clarification. The DBE information shall include as a minimum the following:

(a) Names, addresses, and telephone numbers of DBEs to be used.
(b) A complete description of the work or suppliers to be provided by the DBEs.
(¢) The dollar amount of the contract for work or supplies awarded to each DBE.

(d) Written notice from each DBE firm named in the bid to meet the DBE goal, stating that they agree to
perform the work committed to, for the price committed to in the bidding documents. This written con-
firmation must be received by the Department no later than 3 working days after the bid opening.

Failure by the Contractor to fulfill the DBE contract requirements and to demonstrate good faith efforts con-
stitutes a breach of this contract. In such instance, the Department may:

(a) Withhold progress payments or portion thereof;

(b) Deduct as damages an amount equal to the unmet portion of the DBE commitment not achieved;
(¢) Remove the Contractor from the prequalified bidders list for repeated violations;

(d) Suspend and debar for violations, falsifications, or misrepresentations;

(e) Terminate the contract; or

(f) Refer the matter for criminal prosecution.

The Special Provisions will specify if this Subsection applies to the contract, and if so, will identify the estab-
lished DBE participation goal/percentage.
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SECTION 104

SCOPE OF WORK

104.01 Intent of the Contract. The intent of the contract is to provide for the construction and comple-
tion in every detail of the work described. Furnish all labor, materials, equipment, tools, transportation and sup-
plies required to complete the work according to the plans, specifications, and terms of the contract.

104.02 Changes in Character of Work and Differing Site Conditions.

(a) Changes. 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 are 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 altered.

The right is reserved to increase or decrease any or all of the items in the estimate of approximate quanti-
ties as shown in the proposal. The length of the project may be increased or decreased by adding or omitting
sections or by relocation. Under no circumstances shall alterations of plans or of the nature of the work involve
work beyond the termini of the proposed construction except as may be necessary to satisfactorily complete the
project.

Whenever the termini of the project are changed, a supplemental agreement acceptable to both parties to the
contract shall be executed in advance of performing the affected work.

(b) 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 adjustment, excluding loss of anticipated profits, will be made to the contract. The basis for
the adjustment shall be agreed upon before 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 as the Engineer may determine
to be fair and equitable.

Any such price adjustment will be determined by documented proof of an increase or decrease in actual costs.
Documentation for an increase in costs shall include a breakdown showing the basis of the unit bid price.

Failure to give notification in writing of a change in character of work and subsequent performance of said
work will be considered as a waiver thereof and payment will be made at the contract unit price for the actual
quantity of the work performed. If the alterations or changes in quantities do not significantly change the char-
acter 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 an item of work is increased in excess of 125% of the original contract quantity and the item of
work, after the increase, exceeds a value of $50,000 or 5% of the original contract cost, whichever is
the lesser amount, either party to the contract may seek a unit price adjustment. Any allowance due to
the increase in quantity shall apply only to that portion in excess of 125% of the original contract item
quantity.

3. If a major item of work, decreases below 75% of the original contract quantity, either party to the con-
tract may seek a unit price adjustment. However, the total payment shall not exceed that which would
be made for 75% of the original proposal quantity at the contract unit price. Price adjustments for
decreases of other than Major Contract Items will not be allowed.

(c) Differing Site Conditions. During the progress of the work, if subsurface or latent physical conditions
are encountered at the site differing materially from those indicated in the contract or if unknown physical con-
ditions of an unusual nature, differing materially from those ordinarily encountered and generally recognized
as inherent in the work provided for in the contract, are encountered at the site, the party discovering such con-
ditions shall immediately notify the other party in writing of the specific differing conditions before the condi-
tions are disturbed and before the affected work is performed.
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Upon written notification, conditions will be investigated, and if determined that the conditions materially
differ and cause an increase or decrease in the cost or time required for the performance of any work under
the contract, an adjustment, excluding loss of anticipated profits, will be made and the contract modified in
writing accordingly. Notification of the determination of whether or not an adjustment of the contract is war-
ranted will be given.

No contract adjustment which results in a benefit to the Contractor will be allowed unless the required writ-
ten notice is provided.

104.03 Extra Work. Perform unforeseen work, for which there is no price included in the contract, when-
ever it is deemed necessary or desirable in order to complete fully the work as contemplated. Perform such
work according to the specifications and as directed, and payment will be made for as agreed unit prices, force
account, or a combination of the two. Show agreed unit prices together with the estimated quantities of each
unit. Orders involving extra and force account work shall be as detailed in Subsection 109.03.

104.04 Maintenance of Traffic. While undergoing improvements, keep the road open to all traffic unless
otherwise provided for in the contract documents. If the usable roadway is not sufficient to safely accommo-
date two-way traffic, adequately maintain one-way traffic. Wherever one-way traffic is in effect, do not exceed
1,800 m (6,000 ft) distance or as otherwise approved in writing. Where controlled traffic is necessary for pro-
tection of the work or for the safety of public travel, provide it according to the provisions of Section 624.
Provide and maintain in a safe condition, temporary approaches or crossings and intersections with trails, roads,
streets, businesses, parking lots, residences, garages and farms. Snow removal, however, will not be required.
Bear all expense of maintaining the roadway over the section of road undergoing improvement and of con-
structing and maintaining such approaches, crossings, intersections, and other features as may be necessary,
without direct compensation, except as provided in Subsection 107.15, or in (a) or (b) below:

(a) Detours. Construct, maintain, and remove detours as indicated in the contract documents or as
directed. Such work will be measured and paid for as specified in Section 624.

(b) Maintenance of Traffic During Suspension of Work. Maintain the roadway during suspension of the
work when such suspensions are due to the Contractor’s negligence. See Subsection 108.06. During any
other suspension, make passable and open to traffic such portions of the project and temporary road-
ways or portions thereof as may be agreed upon between the Contractor and the Engineer for the tem-
porary accommodation of traffic during the anticipated period of suspension. Thereafter, and until an
issuance of an order for the resumption of construction operations, the maintenance of the temporary
route or line of travel agreed upon will be by and at the expense of the Department. Such maintenance
and responsibility will include and be restricted to the traveled roadway for the convenience of public
travel; opening plugged pipes and roadway ditches and drains; or correcting any other hazard which may
be detrimental to adjacent property owners or the traveling public. When work is resumed, replace,
renew, and repair any work or materials lost or damaged because of such temporary use of the project
regardless of the cause of such damage or loss, except as provided in Subsection 107.15. The Department
is in no way responsible to maintain the roadway and appurtenances in any certain condition or state of
repair. Complete the project in every respect as though its prosecution had been continuous and without
interference.

Where construction of a project is staged in the plans, or otherwise outlined by the contract documents, and
if a change in the staging or sequence of operations is desirable, submit such proposed change in writing.
Consideration will be given to each such proposal and may be rejected, modified or accepted as deemed best.
Do not proceed with any such change in the staging until permission is granted in writing.

To request a detour, submit a written request for the establishment of a detour around all or certain desig-
nated sections of work. If arrangements for such a detour can be made which are satisfactory to the State, to
the Contractor and to the governmental agency having jurisdiction over the road to be used, the road will be
designated as a detour, subject to the following conditions:

(a) Provide and maintain the necessary route marking signs.

(b) Construct and maintain the detour in good condition. Failure to maintain the detour in such a satisfac-
tory condition, will cause the State to make such repairs as is deemed suitable and deduct the cost thereof
from money due or to become due.

(c) Handle traffic subject to the conditions of Section 624.

[18]



SCOPE OF WORK 104

(d) When abandoning the detour, obliterate and dispose of such detour and satisfactorily restore as nearly
as possible the condition of the ground to its original form.

(e) Perform all of the above work at own expense.

104.05 Rights in and Use of Materials Found on the Work. Stone, gravel, sand, or other suitable mate-
rial, as may be found in the excavation, may be used on the project. Payment will be made for both the exca-
vation of such materials at the corresponding contract unit price and also at the contract unit price for the pay
item for which the excavated material is used. Replace at own expense with other acceptable material all of that
portion of the excavation material so removed and used. Do not excavate or remove any material from within
the highway location which is not within the grading limits, as indicated by the slope and grade lines, without
written authorization.

The material from any existing old structure may be used temporarily in the erection of the new structure.
Do not cut or otherwise damage such material except with approval.

104.06 Final Clean Up. Before final acceptance, remove or obliterate, all objects or disturbances of the
ground, which mar the landscape and were caused by the construction operations, whether or not part of the
improvement. This will be required on all areas used or occupied by the Contractor in connection with the
work.

Collect rubbish, excess material, temporary structures and discarded equipment and dispose of as directed.
Do not burn as a method of disposal. Fill pits or trenches for equipment sites and restore the ground, to its
original conditions. Scarify and blade temporary haul roads within the right of way limits to blend with sur-
roundings. Dress and shape pits from which materials have been obtained to conform with the surrounding
ground and minimize erosion. Remove waste from the tops of banks and place in the bottom of pit. Unless oth-
erwise specified or directed, cut banks of pits to not steeper than 1:3 (3:1) slopes to blend with the natural con-
tours. Grade the bottoms of pits reasonably smooth. Remove or correct all other disturbances as directed. See
Subsections 106.02 and 108.09, and Section 201.
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SECTION 105

CONTROL OF WORK

105.01 Authority of the Engineer. The Engineer will decide all questions which may arise as to the qual-
ity and acceptability of materials furnished and work performed and as to the rate of progress of the work; all
questions which may arise as to the interpretation of the plans and specifications; all questions as to the accept-
able fulfillment of the contract on the part of the Contractor.

The Engineer will have the authority to suspend the work wholly or in part due to: the failure to correct con-
ditions unsafe for the workmen or the general public; the failure to carry out the provisions of the contract; for
failure to carry out orders; unsuitable weather; unsuitable conditions for the prosecution of the work; or any
other condition or reason deemed to be in the public interest.

The Engineer has executive authority to enforce orders and his decision will be final. In the event of failing
to execute work ordered within a reasonable period of time, the Engineer may, after giving notice in writing,
proceed to have such work performed as deemed necessary and the cost thereof will be deducted from com-
pensation due or which may become due.

Decisions of the Engineer shall be subject to appeal to the Contract Claims Review Board, whose decisions
shall be final and conclusive. Make such appeal in writing and within 10 days of the Engineer’s decision, but
in the meantime diligently proceed with the work.

105.02 Plans and Working Drawings. Plans will show location and general details of structures, lines,
grades, typical cross sections of the roadway, and a summary of items appearing on the proposal. Keep one set
of plans available on the work at all times.

Supplement plans with working drawings (shop drawings) as necessary to adequately control the work.
Furnish working drawings for structures including, but not limited to; demolition and removal plans, shoring
and cofferdam plans, falsework plans, shop fabrication details, erection procedures, prestressing details and
other required information specified herein. Unless otherwise specified, submit 6 sets of working drawings for
review and approval a minimum of 30 days before start of related work. Submit the working drawings a mini-
mum of 90 days before start of related work which is within Railroad right of way. Additional contract time will
not be given for working drawings requiring changes and re-submittal. Approval of working drawings shall not
operate to relieve the responsibility under the contract for the successful completion of the work. It is mutually
agreed that the Contractor shall be responsible for agreement of dimensions and details as well as for confor-
mity of his working drawings with the approved plans and specifications.

For metric unit contracts, furnish working drawings in metric units or both metric and English units. For
English unit contracts, furnish working drawings in English units or both English and metric units. For work-
ing drawings which require Railroad approval, furnish the working drawings in English units only.

The contract price will include the cost of furnishing all working drawings.

105.03 Conformity With Plans and Specifications. Perform work and furnish materials in reasonably
close conformity with the lines, grades, cross sections, dimensions and materials requirements, including toler-
ances, shown on the plans or indicated in the specifications.

If the materials or the finished product in which the materials are used are found not within reasonably close
conformity with the plans and specifications but that reasonably acceptable work has been produced, then a
determination will be made if the work will be accepted and may remain in place. In this event, the basis of
acceptance will be documented by contract modification which will provide for an appropriate adjustment in
the contract price for such work or materials as deemed necessary to conform to the determination based on
engineering judgment.

If the materials or the finished product in which the materials are used or the work performed are found not
in reasonably close conformity with the plans and specifications and have resulted in an inferior or unsatisfac-
tory product, remove and replace or otherwise correct the work or materials.
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105.04 Coordination of Plans, Specifications, Supplemental Specifications and Special
Provisions. The specifications, supplemental specifications, plans, special provisions and all supplementary
documents are essential parts of the contract, and a requirement occurring in one is as binding as though occur-
ring in all. They are intended to be complementary and to describe and provide for a complete work. In case
of discrepancy, calculated dimensions will govern over scale dimensions; plans will govern over specifications;
supplemental specifications will govern over specifications; special provisions will govern over both specifica-
tions and plans.

Take no advantage of any apparent error or omission in the plans or specifications. In the event of the dis-
covery of such an error or omission, immediately give notification. Such corrections and interpretations will
then be made as may be deemed necessary for fulfilling the intent of the plans and specifications.

105.05 Cooperation by Contractor. A minimum of 4 sets of approved plans and contract assemblies
including special provisions will be supplied. Additional copies of plans and special provisions may be obtained
upon written request to the Department, for which payment may be required.

Give the work constant attention necessary to facilitate the progress thereof, and cooperate with the Engineer,
his inspectors and other contractors in every way possible.

Have on the work at all times, as your agent, a competent superintendent capable of reading and thoroughly
understanding the plans and specifications and thoroughly experienced in the type of work being performed,
who shall receive instructions from the Engineer. Designate such superintendent in writing before starting work.
The superintendent shall have full authority to execute orders or directions of the Engineer without delay, and
to promptly supply such materials, equipment, tools, labor and incidentals as may be required. Furnish such
superintendence irrespective of the amount of work sublet.

Whenever the Contractor or his authorized representative is not present on any particular part of the work
where it may be desired to give direction, orders will be given by the Engineer to the Contractor’s superinten-
dent, foreman, or other person in charge of the operation, who is present, and these orders shall have the same
force and effect as if given to the Contractor or his designated representative.

Any order given by the Engineer, not otherwise required by the specifications to be in writing, will on request
be given or confirmed in writing.

105.06 Cooperation with Utilities. The Department will notify all utility companies, all pipeline owners,
or other parties affected, and endeavor to have all necessary adjustments of the public or private utility fixtures,
pipelines, and other appurtenances within the limits of construction, made as soon as practicable.

Water lines, gas lines, wire lines, service connections, water and gas meter boxes, water and gas valve boxes,
light standards, cable ways, signals and all other utility appurtenances within the limits of the proposed con-
struction which are to be relocated or adjusted are to be moved by the owners at their expense, except as oth-
erwise provided for in the Special Provisions or as noted on the plans.

Possible underground facilities may exist that are not known to the State or in a location different from that
which are shown on the plans or in the Special Provisions. Take steps to ascertain the exact location of all
underground facilities before doing work that may damage such facilities or interfere with their service. Locating
of underground facilities is the sole responsibility of the Contractor. No reliance may be placed upon the loca-
tion of underground facilities as noted on the plans.

Where it is determined by the Engineer that the rearrangement of an underground facility, the existence of
which is not shown on the plans or in the Special Provisions, is essential in order to accommodate the high-
way improvement, the rearrangement of such facility will be provided for by other forces or by the Contractor
as extra work as provided in Subsection 104.03.

Any delays to the Contractor’s operations as a direct result of utility or other nonhighway facilities not being
rearranged as herein provided (other than delays in connection with rearrangements made to facilitate con-
struction operations) will be considered right of way delays within the meaning of Subsection 108.12.

Compensation for such delay will be determined according to Subsection 108.12, and no further compensa-
tion will be allowed therefore. See Subsection 107.17.

105.07 Cooperation Between Contractors. The Department reserves the right at any time to contract for
and perform other or additional work on or near the work covered by the contract.
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When separate contracts are let within the limits of any one project, each Contractor shall conduct his work
so as not to interfere with or hinder the progress or completion of the work being performed by other
Contractors. Contractors working on the same project shall cooperate with each other as directed. Join work
with that of the others in an acceptable manner and perform it in proper sequence to that of the others.

Each Contractor involved shall assume all liability, financial or otherwise, in connection with his contract
and shall protect, indemnify, defend and hold harmless the Department from any and all damages or claims that
may arise because of inconvenience, delay or loss experienced by him because of the presence and operations
of other Contractors working within the limits of the same project.

105.08 Construction Stakes, Lines and Grades. Construction stakes establishing lines, slopes, and con-
tinuous profile-grade in road work, and centerline and bench marks for bridge work, culvert work, protective
and accessory structures and appurtenances will be set as deemed necessary, and all necessary information relat-
ing to lines, slopes, and grades will be furnished. These stakes and marks shall constitute the field control by
and in under which the Contractor shall establish other necessary controls and perform the work.

Preserve construction stakes and marks. If any of the construction stakes or marks have been carelessly or
willfully destroyed or disturbed by the Contractor, the cost of replacing them will be charged against him and
will be deducted from the payment for the work.

The Department will be responsible for the accuracy of line, slopes, grades, and other engineering work
which is set forth under this Section.

After initial slope staking of horizontal and vertical controls, give 72 hours written notice for any additional
required controls. Saturdays, Sundays, and holidays will not be counted as part of the 72 hours.

105.09 Authority and Duties of the Resident Engineer.  As the direct representative of the Director of
the Department of Transportation, the resident engineer has immediate charge of the engineering details of each
construction project. He is responsible for the administration and satisfactory completion of the project. The
resident engineer shall have the authority to reject defective materials and to suspend any work that is being
improperly performed.

105.10 Duties of the Inspector. Inspectors employed by the Department will be authorized to inspect all
work done and all materials furnished. Such 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 inspector will not be authorized to alter
or waive the provisions of the contract. The inspector will not be authorized to issue instructions contrary to
the plans and specifications, or to act as foreman for the Contractor; however, he shall have the authority to
reject work or materials until any questions at issue can be referred to and decided by the Engineer.

105.11 Inspection. All materials and each part or detail of the work shall be subject to inspection by the
Engineer. Provide the Engineer acceptable access to all parts of the work and furnish him with such information
and assistance as required to make a complete and detailed inspection.

If requested, at any time before final acceptance of the work, remove or uncover such portions of the fin-
ished work as may be directed. After examination, restore said portions of the work to the standard required
by the specifications. Should the work thus exposed or examined prove acceptable, the uncovering, or remov-
ing and the replacing of the covering, or making good of the parts removed will be paid for as extra work
according to Subsection 104.03; but should the work so exposed or examined prove unacceptable, the uncov-
ering, or removing and replacing of the covering, or making good of the parts removed will not be paid for.

Any work done or materials used without inspection by the Engineer may be ordered removed and replaced
at own expense, unless the Engineer failed to inspect after having been given reasonable notice in writing that
the work was to be performed.

When facilities of any unit of government, political subdivision, railroad corporation, or public utility cor-
poration are adjusted or constructed as a part of the work covered by this contract, its respective representatives
shall have the right to inspect the work. Such inspection shall in no sense make any unit of government, polit-
ical subdivision, railroad corporation, or public utility corporation a party to this contract, and shall in no way
interfere with the rights of either party thereunder.

105.12 Removal of Unacceptable and Unauthorized Work. Work which does not conform to the
requirements of the contract will be considered as unacceptable work, unless otherwise determined acceptable
under the provisions in Subsection 105.03.
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Immediately remove and replace unacceptable work, whether the result of poor workmanship, use of defec-
tive materials, damage through carelessness, or any other cause, found to exist before the final acceptance of
the work in an acceptable manner.

Work done contrary to the instructions of the Engineer, work done beyond the lines shown on the plans, or
as given, except as herein specified, or any extra work done without authority, will be considered as unautho-
rized and will not be paid for under the provisions of the contract. Work so done may be ordered removed or
replaced at own expense.

Upon failure to comply forthwith with any order of the Engineer, made under the provisions of this
Subsection, the Engineer will have authority to cause unacceptable work to be remedied or removed and
replaced and unauthorized work to be removed and to withhold the costs from any money due or to become
due.

105.13 Load and Speed Restrictions. Do not damage the work when hauling.

When hauling material for incorporation in portions of highways under construction or reconstruction, here-
inafter called the project, do not haul loads which are in excess of the limits set by the Department on any new
or existing bridge or new and existing bituminous base and surface, cement treated base, or Portland cement
concrete paving which is to remain in place for vehicular traffic within the project or between the project and
the material deposits or other sources of materials. Comply with load limits established by the Department for
the project regardless of the source of materials, whether from designated or nondesignated deposits or approved
commercial sources. Unless otherwise permitted in writing, do not exceed the maximum loads limits set forth
in NRS Chapter 484.

The Engineer may, for the protection of the traveling public, establish speed limits on or adjacent to the pro-
ject. Strictly observe such limitations of speed.

Reduce truck loads in excess of 450 kg (1,000 Ib) of the maximum gross mass to the legal mass immedi-
ately after weighing and before hauling to the placement site. For failure to reduce the load and subsequent
hauling of it to the placement site, a 50% reduction in the contract unit price bid for that load will be made,
not as a penalty, but as liquidated damages.

Gross construction vehicle weight in excess of legally permitted highway loads will not be allowed on any
portion of the cement treated base, roadbed modified base, Portland cement concrete pavement, cold milled
bituminous surface or any new or existing base or surface which may become damaged.

105.14 Maintenance During Construction. Maintain the contract work during construction and until the
project is accepted, except as provided for in Subsections 104.04 and 107.15. This maintenance shall consti-
tute continuous and effective work prosecuted day by day, with adequate equipment and forces so that the road-
way and structures are at all times kept in a satisfactory condition. Take maintenance responsibility for any work
performed or to be performed under the contract. Correct or repair all damage attributable to Contractor’s oper-
ations.

In the case of a contract for the placing of a course upon a course or subgrade previously constructed, main-
tain the previous course or subgrade during all construction operations.

Except as provided for in Subsections 104.04 and 107.15, include all costs of maintenance work during con-
struction and before the project is accepted in the unit prices bid on the various pay items and an additional
payment will not be made for such work.

105.15 Failure to Maintain Roadway or Structure. Immediate notification will be given in writing for
failure to comply with the provisions of Subsection 105.14. If failing to remedy unsatisfactory maintenance
within 24 hours after receipt of such notice, the Engineer may immediately proceed to maintain the project,
and the entire cost of this maintenance will be deducted from money due or to become due.

105.16 Final Inspection and Acceptance. Upon due notice or presumptive completion of the entire pro-
ject, inspection will be made and if all construction and final cleanup provided for and contemplated by the
contract is found satisfactorily completed, that inspection shall constitute the final inspection. See Subsection
104.06.

If, however, the inspection discloses any work, in whole or in part, as being unsatisfactory, necessary in-
structions will be given for correction of same, and immediately comply with and execute such instructions.
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Upon correction of the work another inspection will be made which shall constitute the final inspection pro-
vided the work has been satisfactorily completed. In such event notification will be given in writing and the
Department will assume maintenance responsibilities for the project as of the date of final inspection.

After final inspection has been established as provided above, the publication of a notice of the date of final
acceptance of the contract will be made.

105.17 Claims for Adjustment and Disputes. If, believing that additional compensation is due for work
or material not clearly covered in the contract or not ordered as extra work as defined herein, give notification
in writing of intention to make claim for such additional compensation before beginning the work on which bas-
ing the claim. If such written notification is not given, and the Engineer is not afforded proper facilities by the
Contractor for keeping strict account of actual cost as required, then the Contractor shall be deemed to waive
any claim for such additional compensation. Such notice and the accounting of the cost as aforesaid, shall not
be construed as proving or substantiating the validity of the claim. If the claim is found to be just, it will be
paid as extra work as provided herein for “force account” work. Nothing in this Subsection shall be construed
as establishing any claim contrary to the terms of Subsection 104.02.

Subcontractor claims will not be considered except as submitted and certified by the Contractor as the
Contractor’s Claim.

For all claims originating with a Subcontractor, thoroughly evaluate the claim and either admit or deny its
validity in a statement sworn to under oath. If denying the claim, do not present the claim to the Department.
If the Subcontractor sues the Contractor for payment, the Contractor shall not sue the Department for indem-
nity, contribution, or under any other theory for participation in the payment of the Subcontractor claim. The
Contractor specifically acknowledges that Subcontractor claims are his responsibility, and that he is contractu-
ally obligated not to involve the Department in such claims as he himself believes are not valid.

For all claims, certify in writing that the claim is made in good faith, that the supporting data are accurate
and complete to the best of knowledge and belief, and that the amount requested accurately reflects the con-
tract adjustment for which the Department is believed liable.

105.18 Value Engineering Proposals. Value Engineering Proposals (VEP) may be submitted in writing
for modifying the plans, specifications or other requirements of the contract for the purpose of reducing the
total cost of construction without reducing design capacity or quality of the finished product. If accepted, net
savings resulting from a VEP will be shared by the Department and the Contractor on a 50-50 basis.

The requirements herein apply to all VEPs initiated and developed by the Contractor and which are identi-
fied as such at the time of submission. Nothing herein shall be construed as requiring consideration or approval
of a VEP submitted hereunder.

Each VEP shall result in a net savings over the contract costs without impairing essential functions and char-
acteristics of the item(s) or of any other part of the project, including but not limited to environmental consid-
erations, service life, reliability, economy of operation, ease of maintenance, desired aesthetics and safety.

Submit the following information with each VEP:
(a) A statement that the proposal is submitted as a VEP;

(b) A statement concerning the basis for the VEP and benefits to the Department together with an itemiza-
tion of the contract requirements affected by the VEP;

(c) A detailed estimate of the cost under the existing contract and under the VEP;
(d) Proposed specifications and recommendations as to how such VEP changes are to be accomplished; and

(e) A statement as to the time by which a contract change order adopting the VEP must be issued so as to
obtain the maximum cost effectiveness.

The VEP will be processed in the same manner as prescribed for any other proposal which would necessi-
tate issuance of a contract change order. The Department may accept in whole or in part any VEP by issuing
a contract change order which will identify the VEP on which it is based. The Department will not be liable
for failure to accept or act upon any VEP submitted pursuant to these requirements nor for any delays to the
work attributable to any such proposal. Until a proposal is effected by contract change order, remain obligated
to perform under the terms and conditions of the existing contract. If an executed contract change order has not
been issued by the date upon which the proposal specifies that a decision thereon should be made, or such other
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date as the Contractor may have subsequently specified in writing, such proposal shall be deemed
rejected.

The contract change order effecting the necessary contract modification will establish the net savings agreed
upon, will provide for adjustment in the contract prices and will indicate the new savings to be equally divided
between the Contractor and the Department. Absorb all costs incurred in preparing a VEP for submission. All
reasonably incurred costs of reviewing and administering the VEP will be borne by the Department. The
Department reserves the right to include in the agreement any conditions it deems appropriate for considera-
tion, approval, and implementation of the proposal. The Contractor’s 50% share of the net savings shall con-
stitute full compensation to him for effecting all changes pursuant to the agreement.

Acceptance of the VEP and performance of the work thereunder will not change the contract time limit as a
result of the VEP, unless specifically provided for in the contract change order authorizing the VEP.

The Department expressly reserves the right to adopt a VEP for general use in contracts administered by the
Department when it determines that said proposal is suitable for application to other contracts. VEPs identical
or similar to previously submitted proposals will be eligible for consideration and compensation under these
provisions if such proposals were not previously adopted for general application to other contracts administered
by the Department. When a VEP is adopted for general use, compensation pursuant to these requirements will
be applied only to those contracts awarded and for which the subject VEP has been submitted before the date
of adoption of the specific VEP.

Proposed changes in the basic design of a bridge or pavement type, traffic control plan, or changes which
require different right of way limits, will not normally be considered as an acceptable VEP.

The elimination or changes to the required marination of plantmix bituminous aggregates will not be con-
sidered as an acceptable VEP.

The Engineer shall be the sole judge of the acceptability of a VEP.

Subject to the provisions contained herein, the Department or any other public agency shall have the right to
use all or part of any accepted VEP without obligation or compensation of any kind to the Contractor.

In the event a VEP is accepted by the Department, the provisions of Subsection 104.02 which pertain to
adjustment of contract unit prices due to alterations of contract quantities will not apply to items adjusted or
deleted as a result of effecting the VEP by contract change order.
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CONTROL OF MATERIAL

106.01 Source of Supply and Quality Requirements. Furnish all materials required to complete the
work, except materials that are designated in the Special Provisions to be furnished by the Department as spec-
ified in Subsection 106.11.

Only incorporate materials conforming to the requirements of the specifications in the work.

Furnish and use new materials unless otherwise specified. Manufacture, handle and use materials in a work-
manlike manner to ensure completed work according to the plans and specifications.

Give notification of proposed source(s) of material a minimum of 30 days in advance of their use to enable
the Engineer to properly inspect, sample and test said sources of material.

If it is found after trial that sources of supply for previously approved materials do not produce uniform and
satisfactory products, or if the product from any source proves unacceptable at any time, furnish satisfactory
materials from other sources.

Furnish without charge such samples as may be required. Inspection and tests will be made, but it is under-
stood that such inspections and tests, if made at any point other than the point of incorporation in the work, in
no way shall be considered as a guarantee of acceptance of such material nor of continued acceptance of mate-
rial presumed to be similar to that upon which inspections and tests have been made.

Reports and records of inspections made and tests performed may be examined.

Deliver manufacturer’s warranties, guarantees, instruction sheets and parts lists, which are furnished with cer-
tain articles or materials incorporated in the work, before acceptance of the contract.

A Qualified Products List (QPL) may be obtained from NDOT Administrative Services, 1263 S. Stewart
Street, Carson City, Nevada 89712, phone (775) 888-7070. The QPL is a list of manufactured products avail-
able on the market that have been evaluated and determined suitable for a specified use. The Spec Number in
the QPL corresponds to the Subsection in the Standard Specifications or the Special Provisions where the item
is specified. The Contractor’s procurement and use of products is limited to those listed in the QPL or to those
products meeting current specifications. Submit sufficient product information with any request for approval to
use a product other than those listed.

Products listed in the QPL shall be restricted to use in the category in which they are listed and shall be
installed as recommended by the manufacturer. Replace any qualified products not conforming to specifications,
or which are improperly handled or installed.

106.02 Local Materials. Local material is rock, soil, or other mineral material, including borrow,
selected borrow, or other selected material, obtained or produced from sources in the vicinity of the work specif-
ically for use on the project. Local material does not include materials obtained from established commercial
sources.

Furnish local materials from any source, except when a mandatory source is designated in the Special
Provisions.

Aggregates for base, surface and concrete may be the products of approved commercial producers, provided
they meet specification requirements. Any source not “dedicated exclusively” for Department of Transportation
contracts shall be considered a commercial source.

The furnishing of local materials from any source (except established commercial sources) is subject to the
provisions of Subsections 102.05 and 106.03.

Do not excavate material deposits where the resulting scars will present an unsightly appearance from any
highway, unless such deposit is approved in writing.

Do not encroach pit operations within 7.6 m (25 ft) of highway right of way.

The following requirements shall apply to all material sites used on the project regardless of whether such
material sites are located on private lands or public lands, with the exception of stone quarries, previously exca-
vated areas, and established commercial sources, as follows:
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(a) Before removing any material for construction purposes, strip and stockpile the top 150 mm (6 in.) of
material in such a manner that it may later be used to cover the excavated area as directed in subpara-
graph (c) below.

(b) Before completion of the project, reclaim the area disturbed by use on this project by scarifying/rip-
ping/tilling the entire disturbed area, then recontouring the slopes to a maximum 1:3 (3:1) gradient.
Grade the bottom or floor of the excavated area to present a neat and uniform appearance, with no areas
subject to ponding water. Perpetuate natural drainage and cover all disturbed areas with the stockpiled
topsoil.

(c) Place aggregate waste (except for brush removed from the deposit area) resulting from operations in the
deposit area on the floor of the deposit area and shape to blend therewith. Do not place material con-
taining bituminous products in the deposit area. After all waste material has been placed on the floor of
the pit and the sides and bottom of the excavated area have been shaped as specified, uniformly distrib-
ute the material excavated and stockpiled as required in subparagraph (a) over the entire excavated area
in such a manner that the area will present a satisfactory neat and uniform appearance. Mulch and mix
brush removed from the deposit area with the top 150 mm (6 in.) of material as it is spread over the
deposit area or otherwise dispose of said brush in a satisfactory manner. Do not burn brush. Reseed the
newly replaced topsoil with a native plant seed mix, which is noxious weed free and approved by the
Bureau of Land Management (BLM) and the Nevada Division of Forestry (NDF). Before seeding,
receive written approval from BLM and NDF for the method and rate of application for the seed mix-
ture.

(d) Apply the requirements outlined above, pertaining to removing, stockpiling, and relaying the top 150 mm
(6 in.) of material to areas first excavated on the project and not to areas previously excavated where all
topsoil has been removed.

(e) Accomplish the work required herein before completion of the project and at no cost to the Department.

Make, at own expense, any and all arrangements necessary for hauling over local, public or private roads or
property from any source.

Do not use or disturb existing aggregate stockpiles within U.S. Government or Department-furnished sources
unless granted permission in writing.

Apply for an Industrial Stormwater Permit from the Nevada Division of Environmental Protection (NDEP)
if a Department-furnished source will be used for crushing aggregates, or for an asphalt or concrete batch plant.

File a Notice of Intent (NOI) with the address below along with the appropriate filing fee. A Stormwater
Pollution Prevention Plan (SPPP) must be approved by NDEP before the plant is set up in the Department-
furnished source.

Stormwater Coordinator

Nevada Division of Environmental Protection
Bureau of Water Pollution Control

333 W. Nye Lane

Carson City, Nevada 89706

Phone (775) 687-4670, Ext. 3149

Notify the Department’s Environmental Services Division, phone (775) 888-7013, if Department-furnished
material sites are to be utilized. Give such notification of the specific material sites to be used before any use.

Be solely responsible in determining the type and quantity of equipment in addition to estimating the neces-
sary work required for producing a material meeting all specification requirements obtained from any material
source.

Variation in both quantity and quality of material obtained from a material deposit is a normal occurrence
and shall be expected. Be solely responsible in determining the use of any material site for production of pro-
ject materials.

The Department will not pre-qualify nor quantify existing material within any deposit. If electing to use any
material source, be solely responsible in determining if an adequate quantity of useable materials meeting spec-
ification requirements exists within the material deposit. During the bidding process, address any and all con-
cerns associated with any material source’s quality and/or quantity necessary to meet project needs.
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Any data the Department may have on file regarding material sites is solely for informational purposes and
is not a warranty of the quality or quantity of existing materials within any deposit. Be solely responsible for
interpreting or evaluating any testing reports. Through supplying this data, the Department is not representing
that a bidder should necessarily expect to produce any materials corresponding with those previously produced
by others or expect to produce any specification products from the material source. Any data currently on file
may be reviewed at the Department’s Materials Division, 1263 S. Stewart Street, Carson City, Nevada 89712,
phone (775) 888-7520. The data on file with the Department is not a part of the contract documents. The data
may be incomplete and/or out of date. Be advised to check dates upon which any data was compiled and take
into account the possibility that certain materials found in prior testing may have subsequently been removed
from the site. Be advised that only limited testing or evaluation of materials in any deposit may have been per-
formed. Actual inspection and testing is necessary to determine quantities available and evaluate means and
methods required to achieve project requirements. The foregoing is applicable to data on file for all sources,
including sources designated as mandatory.

Understand, that during the life of this contract, other contractors working on other State projects, may be
allowed the use of the material deposits. In the event other contractors use a deposit concurrently, coordinate
operations with the other contractors in such a manner that all requirements, restrictions, and stipulations spec-
ified in the Standard Specifications and the Special Provisions are met.

106.03 Possible Local Material Sources. Contact the local Bureau of Land Management (BLM) Office
at least one month before using any material source under the jurisdiction of the BLM. The contact is to allow
BLM the option to salvage plants on undisturbed lands expected to be utilized. Coordinate use of the material
source with any BLM plant salvage operations. To the maximum practicable extent, avoid existing pinion trees,
juniper trees, joshua trees, and cactus on such material sites.

If desiring to use materials from sources other than those described in Subsection 106.02 of the Special
Provisions, acquire at own expense, the necessary right to take material and obtain all other necessary permits
and approvals and comply with all the requirements and stipulations in effect by other governing agencies hav-
ing jurisdiction over the area, and pay all costs involved, including any which may result from an increase in
length of haul. Bear all costs of exploring and developing such alternate sources. Do not use material from such
sources until representative samples taken by the Engineer have been approved and written authority issued for
the use thereof.

Should such alternate source be located on U.S. Government owned land, make application to the Bureau of
Land Management or other responsible agency for the right to remove materials therefrom and submit the
required request for exploration permit, mining plan and/or other documents required by the agency involved.

If electing to use an alternate source as provided in these specifications, and such alternate source is located
on privately owned lands, satisfy the requirements of subparagraphs (a) through (e) listed below. The
Department will not provide source acceptance testing until the requirements of subparagraphs (a), (b) and (c)
have been met. Upon satisfactory completion of these items, written approval will be given and shall constitute
approval of the site as an alternate source, provided all other applicable requirements of these specifications are
complied with.

(a) The Department, at its sole expense, will conduct visual analysis and erosion control studies of the pro-
posed site.

(b) Once the Department has approved the proposed site regarding visual analysis and erosion control, the
Contractor shall procure all necessary permits and clearances for the proposed site. These clearances
shall include environmental and cultural resource clearances pursuant to the National Environmental
Policy Act (NEPA) and the National and Historic Preservation Act (36 CFR 800). Insure that the clear-
ances cover the entire site including any haul roads and/or other affected areas such as pipelines, stor-
age areas, etc. Upon completion of the clearance reports, provide three copies of each report to the
Engineer. The reports will be forwarded to the Department’s Environmental Services Division (ESD) for
review and submission to external regulatory agencies as appropriate. Once the clearances have been
obtained, the ESD will notify the Engineer that the Contractor may proceed with the use of the proposed
site. Do not begin operations until given notification in writing.

(c) Provide 3 certified copies of the written agreement entered into between Contractor and Landowner.
Terms of agreement shall include landowners consent to the performance of the work and operation
required in Subsection 106.02, subparagraphs (a) through (e) inclusive. Terms of agreement shall hold
harmless the Department for all material source operations.
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(d) Seed and fertilize the deposit area and haul roads upon completion of materials extraction.

(e) Provide written evidence at completion of project, that the landowner has accepted the post construction
condition of the site and that all terms of the agreement have been met.

If electing to use an alternate source as provided in these specifications, and such source is located on land
under the jurisdiction of the Bureau of Land Management see new Part 23 of Title 43 Code of Federal
Regulations titled “Surface Exploration, Mining and Reclamation of Lands.” This regulation pertains to all
exploration, developing and obtaining material from said alternate deposits located upon land under the juris-
diction of the Bureau of Land Management. A pertinent portion of this Part 23 is included below. In addition,
satisfy the requirements of subparagraphs (a) and (b) above.

§23.8 Approval of mining plan.

(a) 1. Before surface mining operations may commence under any permit or lease issued under the min-
eral leasing acts the operator must file a mining plan with the mining supervisor and obtain his ap-
proval of the plan. Paragraphs (b) through (g) of this Section confer authority upon mining
supervisors with respect to mining plans pertaining to permits or leases issued under the mineral
leasing acts. The mining supervisor shall consult with the district manager with respect to the sur-
face protection and reclamation aspects before approving said plan.

2. Before surface mining operations may commence under any permit issued or contract made under
the Materials Act, the operator must file a mining plan with the district manager and obtain his
approval of the plan. Paragraphs (b) through (g) of this Section confer authority upon district man-
agers with respect to mining plans pertaining to permits issued or contracts made under the Materials
Act.

(b) Depending on the size and nature of the operation and the requirements established pursuant to § 23.5,
the mining supervisor or the district manager may require that the mining plan submitted by the opera-
tor include any or all of the following:

1. A description of the location and area to be affected by the operations;

2. Two copies of a suitable map, or aerial photograph showing the topography, the area covered by the
permit, lease, or contract, the name and location of major topographic and cultural features, and the
drainage plan away from the area to be affected;

3. A statement of proposed methods of operating, including a description of proposed roads or vehic-
ular trails; the size and location of structures and facilities to be built;

4. An estimate of the quantity of water to be used and pollutants that are expected to enter any receiv-
ing waters;

5. A design for the necessary impoundment, treatment or control of all runoff water and drainage from
workings so as to reduce soil erosion and sedimentation and to prevent the pollution of receiving
waters;

6. A description of measures to be taken to prevent or control fire, soil erosion, pollution of surface
and ground water, damage to fish and wildlife, and hazards to public health and safety; and

7. A statement of the proposed manner and time of performance of work to reclaim areas disturbed by
the holder’s operation.

(c) In those instances in which the permit, lease, or contract requires the revegetation of an area of land to
be affected the mining plan shall show:

1. Proposed methods of preparation and fertilizing the soil before replanting;
2. Types and mixtures of shrubs, trees, or tree seedlings, grasses or legumes to be planted; and

3. Types and methods of planting, including the amount of grasses or legumes per acre, or the num-
ber and spacing of trees, or tree seedlings, or combinations of grasses and trees.

(d) In those instances in which the permit, lease, or contract requires regrading and backfilling, the mining
plan shall show the proposed methods and the timing of grading and backfilling of areas to be affected
by the operation.
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(e)

()

(&

The mining supervisor or the district manager shall review the mining plan submitted to him by the oper-
ator and shall promptly indicate to the operator any changes, additions, or amendments necessary to meet
the requirements formulated pursuant to § 23.5, the provisions of the regulations in this part and the
terms of the permit, lease, or contract. The operator shall comply with the provisions of an approved
mining plan.

A mining plan may be changed by mutual consent of the mining supervisor or the district manager and
the operator at any time to adjust to changed conditions or to correct any oversight. To obtain approval
of a change or supplemental plan the operator shall submit a written statement of the proposed changes
or supplement and the justification for the changes proposed. The mining supervisor or the district man-
ager shall promptly notify the operator that he consents to the proposed changes or supplement or, in
the event he does not consent, he shall specify the modifications thereto under which the proposed
changes or supplement would be acceptable. After mutual acceptance of a change of a plan the opera-
tor shall not depart therefrom without further approval.

If circumstances warrant, or if development of a mining plan for the entire operation is dependent upon
unknown factors which cannot or will not be determined except during the progress of the operation, a
partial plan may be approved and supplemented from time to time. The operator shall not, however, per-
form any operation except under an approved plan.

§ 23.9 Performance bond.

(a) 1. Upon approval of an exploration plan or mining plan, the operator shall be required to file a suit-

(b)

(©)

(d)

able performance bond of not less than $2,000 with satisfactory surety, payable to the Secretary of
the Interior, and the bond shall be conditioned upon the faithful compliance with applicable regula-
tions, the terms and conditions of the permit, lease, or contract, and the explorations or mining plan
as approved, amended or supplemented. The bond shall be in an amount sufficient to satisfy the
reclamation requirements of an approved exploration or mining plan, or an approved partial or sup-
plemental plan. In determining the amount of the bond consideration shall be given to the character
and nature of the reclamation requirements and the estimated costs of reclamation in the event that
the operator forfeits his performance bond.

2. In lieu of a performance bond an operator may elect to deposit cash or negotiable bonds of the U.S.

Government. The cash deposit or the market value of such securities shall be equal at least to the
required sum of the bond.

A bond may be a nationwide or statewide bond which the operator has filed with the Department under
the provisions of the applicable leasing regulations in Subchapter C of Chapter II of this title, if the terms
and conditions thereof are sufficient to comply with the regulations in this part.

The district manager shall set the amount of a bond and take the necessary action for an increase or for
a complete or partial release of a bond. He shall take action with respect to bonds for leases or permits
only after consultation with the mining supervisor.

Performance bonds will not be required of Federal, State or other governmental agencies. Where the
exploration or mining is actually performed for such Federal, State, or governmental agencies by a
Contractor who would have to post a bond under the terms of paragraph (a) of this Section if the
Contractor were the operator, such agencies shall require the Contractor to furnish a bond payable to the
United States which meets the requirements of paragraph (a) of this Section. If, for some other purpose,
the Contractor furnishes a performance bond, an amendment to that bond which meets the requirements
of paragraph (a) of this Section will be acceptable in lieu of an additional or separate bond.

Actual conditions and/or additional requirements shall be established by the governing Bureau of Land
Management office.

Comply with the Bureau of Land Management’s requirements of the General Surface Protection Clause as
set forth herein for all deposits located on land under the jurisdiction of the Bureau of Land Management.

General Surface Protection Clause

Protection of surface natural resources, and improvements. Take such reasonable steps as may be
needed to prevent operations on the servient lands from unnecessarily: (1) causing or contributing to soil
erosion or damaging crops, including forage, and timber growth thereon or on Federal or non-Federal lands
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in the vicinity; (2) polluting air and water; (3) damaging improvements owned by the United States or other
parties; or (4) destroying, damaging or removing vertebrate fossils, historic or prehistoric ruins or arti-
facts; and before completion of the project or at any other time prior thereto when required and to the
extent deemed necessary by the Bureau of Land Management to fill any pits, ditches and other excavations,
remove or cover all debris, and so far as reasonably possible, restore the surface of the land and any ac-
cess roads to their former conditions, including the removal of structures as and if required.

Antiquities and objects of historic value. When American antiquities or other objects of historic or sci-
entific interest, including but not limited to historic or prehistoric ruins, vertebrate fossils or artifacts, are
discovered in the performance of the work, the item(s) or condition(s) will be left intact and immediately
brought to the attention of the district manager or his authorized representative.

Upon written confirmation from the Bureau of Land Management to utilize alternate source, written approval
shall be given and shall constitute approval of the site as an alternate source, provided all other applicable
requirements of these specifications are complied with.

Where the Department has made arrangements with owners of land in the vicinity of a project for obtaining
material from an owner’s property, such arrangements are made solely for the purpose of providing all bidders
an equal opportunity to obtain material from such property. Upon written request, the documents evidencing
such arrangements between property owners and the Department may be inspected. Any rights that have been
obtained, under such arrangements may be exercised subject to and upon the conditions hereinafter set forth.

It is expressly understood and agreed that the Department assumes no responsibility to the bidder or
Contractor whatsoever in respect to the Department’s arrangements made with the property owner to obtain
materials therefrom and the Contractor shall assume all risks in connection with the use of such property.

The inclusion of documents setting forth the arrangements made with some property owners for obtaining
material from such owners properties as set forth in Subsection 106.02 of the Special Provisions shall not in
any respect operate as a waiver of any of the provisions in this Subsection concerning said documents.

Make such independent investigation and examination as deemed necessary to be satisfied as to the rights,
duties, and obligations acquired or undertaken under such an arrangement with the property owner.

Do not obtain material from such property unless first having either:

(a) Executed a document that will guarantee to hold such owner harmless from all claims for injury to per-
sons or damage to property resulting from the Contractor’s operations on the property owner’s premises
and also agree to conform to all other provisions set forth in the arrangement made between the
Department and the property owner. Said document will be prepared by the Engineer for execution by
the Contractor; or

(b) Entered into an agreement with the owner of the material source on any terms mutually agreeable to the
owner and the Contractor, and furnished a release, in a satisfactory form, executed by the owner, reliev-
ing the Department of any and all obligations under the Department’s arrangement with the owner.
Requirements as set forth in this Subsection for alternate sources located on privately owned lands shall

apply.
If electing to obtain material under (a), subject the use of such site to the terms, conditions and limitations

of the arrangement made between the property owner and the Department and pay such charges as are provided
for in the arrangement made by the Department with the property owner.

Before final acceptance of the contract, submit written evidence that the owner of the material source is sat-
isfied that the Contractor has satisfactorily complied with the provisions of the arrangement between the
Department and the owner.

If entering upon any of the areas withdrawn or otherwise obtained by the Department from the U.S.
Government, determine the rights of others in the area. Do not encroach on easements of others without their
written permission and assume the responsibility for any damages due to entering said area. In addition, be
bound by the terms, conditions and reservations contained in the approved application for withdrawal.

Materials to be incorporated in the contract may come from (a) Department-furnished sources, or (b)
Contractor-furnished sources.

(a) Department-furnished sources. The Department may acquire and make available the use of material
pits, quarry sites, rip rap sources, stockpile sites, plant sites and haul roads.
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(b) Contractor-furnished sources. If electing to use material from sources other than those listed as avail-
able, acquire the necessary rights to take materials from the sources and bear all costs related thereto.
Pay all costs for options or guarantees for pits moved from or not used.

Do not use material from such sources until representative samples, taken by the Engineer, prove that the
material meets all applicable specifications and design requirements, and the Department certifies in writ-
ing that the material meets all of the design criteria used for the approval of the source set up on the
plans. The Department will assume the cost of processing samples to determine the suitability of
Contractor-furnished material.

Commercial sources shall be construed to mean Contractor-furnished sources and all requirements under
this Section shall be applicable thereto.

Where the Department has obtained the right to remove materials from lands owned or controlled by the U.S.
Government, by withdrawal or otherwise, and these areas are designated and set forth in the Special Provisions,
entry upon and removal of materials for use on this contract only is allowed, without further permission from
the U.S. Government, except as follows:

Comply with all Federal, State and local laws, ordinances, rules, regulations, zoning, etc., and obtain all
licenses, permits and pay all costs in relation thereto. There will be no adjustment in contract unit prices
bid, or any adjustment of the contract time allowed due to the use of designated deposits.

The Department may, grant written permission to enter on, and remove materials from, areas withdrawn or
otherwise obtained by the Department, but not designated in the Special Provisions. Approval to use any non-
designated source shall be subject to the following conditions:

(a) No such request will be considered before award of the contract.

(b) No such request will be considered unless it is accompanied by a written proposal which must show a
substantial benefit to the public. The Department reserves the right to reject any proposal.

(c) Approval or rejection of any proposal will not be considered sufficient cause for any claim or any adjust-
ment of the contract time.

(d) If the proposal is accepted, the Department will execute a contract change order setting forth the terms
and conditions regarding the use of said deposit(s). Once the contract change order has been fully exe-
cuted, the successful bidder may proceed under the conditions contained therein. In the event approval
to use nondesignated sources results in a net cost savings, the Contractor shall receive 50% and the
Department 50%.

(e) It is mutually understood and agreed by both parties to the contract, that the Department cannot guar-
antee the use of nondesignated deposits.

If the Department has obtained data on nondesignated material sources, such data will be available for review
at the Department’s Headquarters Materials Division, 1263 S. Stewart Street, Carson City, Nevada 89712,
phone (775) 888-7520. The data on file with the Department is not a part of the contract documents. The data
may be incomplete and/or out of date. Be advised to check dates upon which any data was compiled and take
into account the possibility that certain materials found in prior testing may have subsequently been removed
from the site. Be advised that only limited testing or evaluation of materials in any deposit may have been per-
formed. Actual inspection and testing is necessary to determine quantities available and evaluate means and
methods required to achieve project requirements.

106.04 Samples and Tests. Except as provided in Subsection 106.05, all materials will be inspected,
and/or tested for acceptance before incorporation in the work. Perform informational testing as herein described.
Any work in which untested and unaccepted materials are used without approval or written permission may be
performed at the risk of being considered as unacceptable and unauthorized and not to be paid.

Produce materials at the plant that conform in all respects to the requirements of the specifications; however,
blending on the roadbed to correct for minor deficiencies in grading or excess plasticity will be allowed, except
for shouldering material, under the following conditions:

(a) All blending material added on roadway and all work involved in processing such material will not be
paid for.

(b) Continue processing the material until a homogeneous mixture is obtained. Obtain uniform gradation to
the degree that sieve analysis tests show less than 10% difference, plus or minus, in the amount of mate-

[33]



106 CONTROL OF MATERIAL

rial passing the 1.18 mm (No. 16) sieve, determined by comparing sieve analysis tests on two samples
of processed and blended material. Samples for tests, taken for the above conditions, will be confined
within a distance of 150 m (500 ft) of each other and also taken in the same continuous windrow.

Perform informational process control sampling and testing by a materials testing firm or own testing per-
sonnel, using the applicable Nevada Test Methods which appear under “Project Control Tests” in Sections; 704,
705, and 706. Perform informational testing at the project site or as approved.

Testing personnel must be approved by the Department’s Headquarters Construction Division before per-
forming any work. Approval will consist of the following: Under the scrutiny of a Department Progress Lab
Representative, the prospective tester will perform all required project tests. The Progress Lab Representative
may also “split” samples with the prospective tester in order to perform correlation audits. If testing procedures
are correct and the “split” sample results correlate within accepted tolerances, (see Subsection 4-704.3, Split
Samples, of the Department’s Construction Manual) the tester will be approved. Request observation and
approval at least 5 days prior to the date it is to take place. Furnish the laboratory, equipment, and materials,
needed to perform the required tests.

Testing procedures will be monitored on a random basis. Perform a minimum of one informational process
control test for every 1,000 metric ton (1,100 ton) of each size aggregate produced, with a minimum of one
test for each size or type per day of production.

Obtain samples of the finished product of the plant before or as the material leaves the conveyor belt for the
bin or stockpile. Construct the sampling device so that small representative samples may be taken frequently
and these small samples combined to form the complete sample. Deliver the samples by mechanical means to
a point on the ground or other satisfactory safe and accessible spot.

Furnish test results from samples taken, on a daily basis. If materials are to be obtained from a commercial
source, furnish results of tests taken during production of those materials for analysis. The results of such tests
shall not be the basis for final acceptance of the material.

All costs incurred in conducting informational process control sampling and testing will not be measured or
paid for directly.

If disputing the Department’s acceptance testing, and electing to have independent testing performed, coor-
dinate such testing with the Engineer before having the testing take place. Give notification in advance of sam-
pling and testing to allow an opportunity for the Engineer or his designated representative to be present during
sampling and/or testing. Do not begin sampling until permitted in writing. Submit coordination information in
writing and include, as a minimum, the following:

(a) Purpose of testing.

(b) Specific tests to be performed.

(c) Procedures proposed for sampling and testing.

(d) Schedule of proposed sampling and testing.

(e) Name(s) of Firm and/or personnel to perform the sampling and testing.

Tests performed by other than the Engineer’s representative may be considered for informational purposes by
the Department, however, such testing will not be used for acceptance purposes unless agreed to in writing by
the Department. All acceptance testing shall be performed by the Engineer, his designated representative, or as
required by the specifications and shall be binding on the Contractor.

Sampling for final acceptance of materials will be as hereinafter outlined:

(a) Types 1, 2, and 3, Class B aggregate base courses and “selected material base or surface” will be sam-
pled from the processed windrow just prior to final laydown.

(b) Types 1, 2, and 3, Class A aggregate base courses will be sampled from the roadbed directly behind
the laydown machine and before the first pass of the roller.

(c) Aggregate for cement or lime treated bases will be sampled as follows:

1. Where the material is being mixed at a stationary plant, samples will be taken from the conveyors
just before delivery to the mixer and before adding lime and cement.
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2. Where material is being mixed on the roadbed, samples will be taken after the material has been
placed on the roadbed and processed and before adding cement or lime.

(d) Aggregates for roadmix bituminous mixtures, including base or surface, will be sampled after the mate-

(e)

()

rial has been placed on the roadbed and processed and before adding the bituminous binder.

Aggregate for all plantmix bituminous mixtures will be sampled as follows: Continuous-Mix or Drum-
Mix plants will be sampled after proportioning and before entering the pugmill or drum. Batch type
plants will be sampled from the hot bins. Samples, except in batch type plants, will be taken before the
point where mineral filler is added. Equip sampling points with a sampling device so constructed that
representative samples will be delivered by mechanical means to a point which is accessible, safe, and
satisfactory.

For gradation acceptance, samples will be taken from behind the lay down machine according to Test
Method No. Nev. T200, procedure No. 10, except for aggregates for bituminous open-graded which will
be sampled from the lay down machine according to Test Method No. Nev. T200, procedure No. 9.
Sieve analysis will be performed on aggregates obtained from Test Method No. Nev. T761 (Ignition
Method). No adjustment will be made to the gradation results for the addition of the mineral filler.

Samples for Liquid Limit and Atterburg Limit testing will be taken from the stockpile during produc-
tion.

Aggregate for screenings will be sampled from the job-site stockpiles, loaded truck, or spreader hopper.
Aggregates for shoulder material will be sampled from the plant belt or stockpile.

Aggregate for screenings to be stockpiled for future use by the Department will be tested and accepted
at the product belt before stockpiling.

(g) Pretreated aggregates in stockpile for plantmix bituminous mixtures will be sampled as follows:

(b)

Continuous-Mix or Drum-Mix plants will be sampled after proportioning and before entering the pug-
mill or drum. Batch type plants will be sampled from the hot bins. Equip sampling points with a sam-
pling device so constructed that representative samples will be delivered by mechanical means to a point
which is accessible, safe and satisfactory.

Samples for Liquid Limit and Atterburg Limit testing will be taken from the stockpile during production,
prior to marination.

For gradation acceptance, samples will be taken from behind the lay down machine according to Test
Method No. Nev. T200, procedure No. 10, except for aggregates for bituminous open-graded which will
be sampled from the lay down machine according to Test Method No. Nev. T200, procedure No. 9. Sieve
analysis will be performed on aggregates obtained from Test Method No. Nev. T761 (Ignition Method).
No adjustment will be made to the gradation results for the addition of the mineral filler.

Sampling of bituminous materials, intended for use in prime, tack or seal coats, and surface treatments,
shall be done after the bituminous material has arrived at job destination and before, or at the time of
unloading the materials. Bituminous material at plant sites shall be sampled before use.

Take one sample of material from each railroad tank car or truck transport under the observation of the
Engineer and in an approved manner. Where delivery is made in smaller hauling units such as a distrib-
utor, or where the contents of a storage tank are sampled, take the required sample to represent a max-
imum of 36 metric tons (40 tons).

Take samples during the established job working hours, or other acceptable times. The sample taken from
each load will be submitted to the Department’s laboratory for testing. In the event the test results fail
to comply with requirements, the remaining portion of the sample will be tested to confirm the initial
test results.

Perform sampling by one of the following methods:
1. By Test Method No. Nev. T723;

2. By bleeding through a drain-cock in the transfer line during the unloading of the approximate mid-
dle third of the load; or

3. By means of a sampling device inserted to a level of approximately the middle third of the load or
tank.
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Where sampling is done by bleeding, 5 to 10 minutes shall elapse between the separate samplings.

Understand and agree that samples obtained by any one of the above designated methods will be consid-
ered as truly representative of the material delivered for incorporation in the work.

Sample containers will be furnished. Immediately after filling the sample container, tightly seal it, prop-
erly mark for identification, and present to the Engineer.

One sample taken from each load will be submitted to the Department’s laboratory for testing.

Take samples of bituminous material intended for use in base, binder or surface course mixtures from
the bituminous feed line at a suitable location between the storage tank and the plant bituminous meter-
ing device. For all asphalts except Performance Graded asphalts, take one sample for every 23 metric
tons (25 tons) of asphalt used or any part thereof, and not less than one per day. For Performance Graded
asphalts, take one sample for every 91 metric tons (100 tons) of asphalt used or any part thereof, and
not less than one per day.

(i) Sampling of plantmix bituminous mixtures for Stabilometer Value, Indirect Tensile Strength, and Percent
Air Void testing will be done from behind the lay down machine according to Test Method No. Nev.
T200, procedure No. 10.

(G) Samples for the aforementioned materials produced under conditions other than contemplated herein will
be taken at a time and place deemed appropriate.

106.05 Certificates of Compliance. The use of certain materials or assemblies may be permitted before
sampling and testing if accompanied by a Certificate of Compliance stating that the materials involved comply
in all respects with the requirements of the specifications. Provide the certificates signed by the manufacturer
of the material or the manufacturer of assembled materials. Furnish a Certificate of Compliance with each lot
of material delivered to the work and clearly identify the lot so certified in the certificate.

All materials used on the basis of a Certificate of Compliance may be sampled and tested at any time. Any
such material not conforming to the requirements of the plans and specifications will be subject to rejection
whether in place or not.

The Department reserves the right to refuse to permit the use of material on the basis of a Certificate of
Compliance.

The form of the Certificate of Compliance and its disposition will be as directed. For metric unit contracts,
report all test results in metric units or both metric and English units on the Certificates of Compliance. For
English unit contracts, report all test results in English units or both English and metric units on the Certificates
of Compliance.

106.06 Cited Specifications. Unless otherwise specified, all tests will be performed according to the
methods used by the Department.

The Department has developed test methods for testing the quality of materials and work. These test meth-
ods are identified by the prefix Nev. followed by the serial number. Copies of individual test methods are avail-
able at the Materials Division, Department of Transportation, Carson City, Nevada, and will be furnished to
interested persons upon request.

Whenever a reference is made in the specifications to a test method by Nev. number, it shall mean the test
method in effect on the date of the advertisement for bid.

Whenever a reference is made in the specifications to a test designation either of the ASTM, AASHTO, Fed-
eral specifications, or any other recognized national organization and the number or other identification accom-
panying the test designation representing the year of adoption or latest revision of the test is omitted, it shall
mean the test method in effect on the date of advertisement for bid.

Whenever a reference is made in the specifications to a specification either of the ASTM, AASHTO, Fed-
eral specifications, or any other organization and the edition date is omitted, it shall mean the latest specifica-
tion in effect on the date of advertisement for bid.

For metric unit contracts, the metric version of referenced specifications and tests shall apply if there is a
choice between a metric or English unit version. For English unit contracts, the English version of referenced
specifications and tests shall apply if there is a choice between an English or metric unit version.
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When requested, furnish, without charge, samples of materials entering into the work. Do not use material
before approval, except as provided in Subsection 106.05. Samples of material from local sources shall be taken
by or in the presence of the Engineer; otherwise, the samples will not be considered for testing.

106.07 Plant Inspection. The Engineer may inspect the production of material or the manufacture of
products at the source of supply. Plant inspection, however, will not be undertaken until assurance of the coop-
eration and assistance of both the Contractor and the material producer. Provide free entry at all times to such
parts of the plant as concerns the manufacture or production of the materials. Furnish adequate facilities free
of charge to make the necessary inspection.

The Department reserves the right to retest materials which have been tested and accepted at the source of
supply before incorporation into the work after the same have been delivered, and to reject materials which,
when retested, do not meet the requirements of the contract documents.

106.08 Storage of Materials. Store materials as to assure the preservation of their quality and fitness for
the work. When required store them in waterproof buildings, placed on wooden platforms or other hard, clean
surfaces, and not on the ground, and cover. Stored materials, even though approved for use before storage, may
be inspected before their use in the work, and they shall meet the requirements of the specifications at the time
of this proposed use. Locate stored materials so as to facilitate their prompt inspection. Upon approval, that
portion of the right of way not required for public travel may be used for storage purposes and for placing of
the plant and equipment. Do not use private or public property for storage purposes without written permission
of the owner or lessee. Restore all storage sites to their original condition. This shall not apply to the stripping
and storing of top soil or to other material salvaged from the work or specifically prescribed under the speci-
fications.

Aggregates which have been produced and stockpiled for use on State projects are subject to the following
limitations:

(a) Stockpile separate and apart from materials that are not to be used on State contracts.
(b) Tag or mark in such a manner that they are easily identified as materials for State contracts.

(¢) Allow access during normal working hours for periodic inspections by representatives of the State.

106.09 Handling Materials. Handle materials in such manner as to preserve their quality and fitness for
the work. Transport aggregates from the storage site to the work without loss or segregation of materials after
loading and measuring in order that there may be no inconsistencies in the quantities of materials intended for
incorporation in the work as loaded, and the quantities as actually received at the place of operation.

106.10 Unacceptable Materials. Materials not substantially conforming to the requirements of the spec-
ifications at the time they are used shall be considered as unacceptable and all such materials will be rejected
and shall be removed immediately from the site of the work. Do not use rejected material, the defects of which
have been corrected, until approval has been given.

106.11 Department Furnished Material. Furnish materials required to complete the work, except those
specified to be furnished by the Department. Material furnished by the Department will be delivered or made
available at the points specified in the Special Provisions.

Consider cost of handling and placing all materials after they are delivered or made available as included in
the contract price for the item in connection with which they are used.

Be responsible for all material delivered, and deductions will be made from any money due to make good
any shortages and deficiencies, from any cause whatsoever, and for any damage which may occur after such
delivery and for any demurrage charges.

106.12 Foreign Materials. Steel materials of foreign origin, from outside the United States, may be used,
subject to the following requirements. “Steel,” as used in this Subsection, includes steel and iron materials, and
the application of a coating to either steel or iron material.

Steel materials to be permanently incorporated into the work on Federal-aid projects are subject to the fol-
lowing requirements:

All steel products or manufacturing processes of the steel material in a product (i.e., smelting, and any
subsequent process which alters the steel material’s physical form or shape or changes its chemical com-
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position) must occur within the United States. This includes processes such as rolling, extruding, machin-
ing, bending, grinding, and drilling.

Minimal use of foreign steel materials will be permitted provided the cost of said materials does not exceed
0.1% of the total contract cost or $2,500.00, whichever is greater. Should foreign materials be used, as
provided above, provide satisfactory cost documentation.

Signing and submitting of the bid or proposal, certifies compliance with the requirements of this
Subsection.
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LEGAL RELATIONS AND RESPONSIBILITY TO THE PUBLIC

107.01 Laws to be Observed. Keep fully informed of all Federal and State laws, all local bylaws, ordi-
nances and regulations, and all orders and decrees of bodies or tribunals having jurisdiction or authority, which
in any manner affect those engaged or employed on the work, or which in any way affect the conduct of the
work. Observe and comply with all such laws, bylaws, ordinances, regulations, orders and decrees, and protect
and indemnify the State and its representatives against any claim or liability arising from or based on the vio-
lation of any such law, bylaws, ordinances, regulations, orders or decrees, whether by yourself or your employ-
ees. If the Department suffers any fines or penalties because of the failure to comply with said laws or
regulations, the Department may deduct the amount of said fine or penalty from any monies due.

The Contractor and subcontractors compliance with Title 29, subtitle A, 3.3, Code of Federal Regulations
and NRS 338 will be required on this contract. These regulations require submittal of a tally of weekly payroll
and statement of compliance with respect to each employee engaged in work on the project. Submit these pay-
rolls and statement of compliance to the Nevada Department of Transportation and the State of Nevada Labor
Commissioner.

107.02 Permits, Licenses and Taxes. Procure all permits and licenses, pay all charges and fees, and give
all notices necessary and incident to the due and lawful prosecution of the work, including vehicular registra-
tion or prorate registration and carrier licensing as applicable. Privilege taxes are in addition to the above fees.
If having vehicles not licensed or registered in Nevada contact the Motor Carrier Division of the Department
of Motor Vehicles and Public Safety, Carson City, Nevada, for full information.

107.03 Patented Devices, Materials and Processes. If employing any design, device, material or process
covered by letters of patent or copyright, provide for such use by suitable legal agreement with the patentee or
owner. Indemnify and save harmless the State, any affected third party or political subdivision from any and all
claims for infringement by reason of the use of any such patented design, device, material or process, or any
trademark or copyright. Indemnify the State for any costs, expenses and damages which it may be obliged to
pay by reason of any such infringement at any time during the prosecution or after the completion of the work.

107.04 Restoration of Surface Opened By Permit. The right to construct or reconstruct any utility ser-
vice in the highway or street, or to grant permits for same, at any time, is hereby expressly reserved by the
Department for the proper authorities of the municipality or other political subdivision in which the work is
done and the Contractor shall not be entitled to any damages either for the digging up of the street or for any
delay occasioned thereby.

Any individual, firm, or corporation wishing to make an opening in the highway must secure a permit from
the Department. Allow parties bearing such permits, and only those parties, to make openings in the highways.
When ordered, make in an acceptable manner, all necessary repairs due to such openings, and such necessary
work will be paid for as extra work, and will be subject to the same conditions as original work performed.

107.05 Federal Aid Provisions.

(a) Work Subject to Inspection and Approval of Federal Agency. When the United States Government pays
all or any portion of the cost of the work, observe the Federal laws authorizing such participation and the rules
and regulations made pursuant to such laws. Subject the work to the inspection of the authorized representa-
tives of such Federal agencies as are created for the administration of these laws, but such inspection will in no
sense make the Federal Government a party to the contract and will in no way interfere with the right of either
party hereunder.

(b) Fair Labor Standards Act. The Wage and Hour Division, U.S. Department of Labor requires that con-
tractors or subcontractors engaged in highway construction work meet the provisions of the Fair Labor Stan-
dards Act of 1938 (52 Stat. 1060) or as amended. (Title 29, United States Code, Section 201, et seq.).

(c) Cargo Preference Act. Contractors or subcontractors engaged in transoceanic shipment of any equip-
ment, material, or commodities pursuant to this contract, are required to meet the provisions of the Cargo
Preference Act of 1954 (46 CFR 381, paragraph 7b) or as amended.
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(d) Nondiscrimination Assurance. The Contractor or subcontractor shall not discriminate on the basis of
race, color, national origin, or sex in the performance of this contract.

107.06 Sanitary, Health and Safety Provisions. Provide and maintain in a neat, sanitary condition, such
accommodations for the use of employees as may be necessary to comply with the requirements and regula-
tions of the State Department of Health and of other bodies or tribunals having jurisdiction there over. Commit
no public nuisance.

See Federal, State and local laws, rules and regulations concerning construction safety and health standards.
Do not require any workers to work in surroundings or under conditions which are unsanitary, hazardous, or
dangerous to their health or safety.

107.07 Public Convenience and Safety. Conduct the work in such a manner as will obstruct and incon-
venience traffic as little as possible. Keep existing travel roads and streets adjacent to or within the limits of the
improvement, open to and in a good, dust free and safe condition for traffic at all times. See Subsection 107.21.
Maintain said roads and streets by removing any material or debris resulting from or caused by operations and
repair any damage which may result from operations. Clean track out areas on all public roads at the end of
each shift, a minimum of once daily if working multiple shifts, with a combination of water and a mechanical
sweeper. For failure to clean track out areas, liquidated damages will be assessed according to Subsection
108.09 of the Special Provisions. For those roads and streets actually under physical improvement, see
Subsection 104.04. Where grading operations are on or adjacent to the existing traveled way, finish the grade
immediately after the rough grading is completed and place the surfacing material thereon as the work pro-
gresses. So conduct operations as to have under construction no greater length or amount of work than he can
prosecute vigorously and do not open up sections of the work and leave them unfinished, but finish the work
as it goes insofar as practicable.

Perform work in a manner to assure full compliance with all applicable Federal, State and local laws and reg-
ulations governing safety, health and sanitation. Provide adequate safeguards, safety devices, and protective
equipment such as are specified in other Sections of these specifications, or other documents and take any other
ordered actions as determined reasonably necessary to protect the life and health of employees on the job and
the safety of the public and to protect property in connection with the performance of the work covered by the
contract.

At all times during the progress of the work or temporary suspension of the work, provide, erect and main-
tain all necessary barricades, suitable and sufficient red lights, danger signals, temporary striping and signs,
provide a sufficient number of flaggers and take all necessary precautions for the protection of the work and
safety of the public, and those engaged on the work. Illuminate barricades and obstructions at night with reflec-
torized signs and lights, and keep lights for this purpose burning from sunset to sunrise. Barricades, warning
signs, lights, temporary signals, and other protective devices must conform with the MUTCD.

Retain a person certified by the American Traffic Safety Services Association (ATSSA) as a worksite traffic
control supervisor to implement the traffic control. No direct payment will be made for providing a worksite
traffic control supervisor unless a pay item for a Traffic Control Supervisor is provided in the proposal.

107.08 Relations with Railroads.

(a) Definitions. The following definitions shall apply to the terms as herein used. Railroad: The railway or
railroad company whose tracks are crossed or whose property is adjacent to the work or upon whose property
the work is performed. Chief Engineer: The Chief Engineer of the Railroad or his authorized representatives.
Railroad Crossing: A crossing at grade of the tracks of a Railroad and the highway. Grade Separation: A per-
manent structure to effect the separation of grades between the highway and the Railroad.

(b) Work or Operations. Subject work or operations on grade separations, Railroad crossings, or upon Rail-
road property to inspection by the Chief Engineer, and conduct and perform in a manner satisfactory to the
Chief Engineer.

So arrange and conduct construction operations as to insure safe and uninterrupted operation of the Railroad
traffic. Be responsible for any damages which result either directly or indirectly from the operations.

Notify the Chief Engineer in writing, at least 48 hours before starting any work in the proximity of the tracks,
setting forth specifically the time at which it is planned to start such work.
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Unless otherwise provided, do not pile or store any material, or park or use equipment closer than 7.6 m
(25 ft) from the centerline of the tracks.

Keep the track zone clean of all loose material or debris at all times. Be responsible for any fouling of
Railroad ballast resulting from sandblasting and painting operations and reimburse the Railroad for the replace-
ment of all ballast so fouled.

In advance of any blasting, notify the Chief Engineer in order that proper flagging protection may be pro-
vided by the Railroad. Sheet excavations in the proximity of the tracks. Submit plans therefore to the Chief
Engineer and receive approval before commencing any such excavation.

Make arrangements with the Railroad for crossing Railroad tracks at locations other than existing public cross-
ings and bear all costs relative thereto.

Submit detail plans of falsework and forms for track spans and piers or abutments to the Chief Engineer. Do
not commence work thereon until such plans have been approved by the Chief Engineer. Do not deviate from
falsework plans thus approved without permission of the Chief Engineer. Maintain the temporary vertical and
horizontal clearances specified by the Chief Engineer. In the case of impaired vertical clearances above the top
of rail, the Railroad shall have the option to install telltales, or other such protective devices the Railroad deems
necessary, for the protection of train persons or rail traffic.

Comply with the rules and regulations of the Railroad with respect to the work or operations on or adjacent
to Railroad property. Arrange with the Railroad for the services of such qualified Railroad employees as the
Chief Engineer may prescribe to protect and safeguard the Railroad’s property, engines, trains and cars. Payment
for such services, including compensation, insurance, vacation and holiday time, Railroad retirement and unem-
ployment taxes, health and welfare, accounting and billing charges, will be paid by the Department directly to
the Railroad, except all costs incurred by the Contractor which are applicable to any private crossing agree-
ment(s) not provided in the contract. Any costs incurred relative to private crossing agreements for crossings
not provided in the contract shall be paid by the Contractor directly to Railroad according to the Railroad’s pay-
ment requirements.

Upon completion of the work upon Railroad’s property, promptly remove all tools, equipment and other mate-
rials, whether brought upon said property, and cause said property to be left in a clean and presentable condi-
tion.

(c) Work or Operations Performed by Railroad. The Railroad may undertake certain work or operations
incidental to the project which are the subject of an agreement between the Department and the Railroad. Details
of such work or operations will be set forth in the Special Provisions. Discuss such items with the Chief
Engineer in order to develop a plan to accomplish the work or operations in their logical sequence and order.

Bear the cost of movement or adjustment of telephone, telegraph or signal facilities owned, operated or main-
tained by the Railroad and not otherwise provided for on the plans or in the Special Provisions.

(d) Insurance. Provide and maintain during the effective life of the contract such special or additional insur-
ance as is required by Subsection 107.11. Furnish such evidence as may be required that such insurance has
been provided.

(e) Qualification. Be responsible to satisfactorily perform work upon the Railroad’s property.

(f) Reference. The provisions of Subsections 624.03.03, and 624.03.04, and 107.11 shall inure directly to
the benefit of the Railroad.

Union Pacific Railroad Company
(a) General. The term “Railroad” shall be understood to mean the Union Pacific Railroad Company.

It is expected that the Railroad will cooperate to the end that the work may be handled in an efficient man-
ner, but have no claim for damages or extra compensation in the event work is held up by the work of Railroad
forces.

(b) Railroad Requirements. Cooperate with the Railroad where work is over or under the tracks, or within
the limits of Railroad property, in order to expedite the work and to avoid interference with the operation of
Railroad equipment.

Contact the Union Pacific Railroad Company representative listed in the Special Provisions to determine the
requirements of the Railroad.
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Comply with the rules and regulations of Railroad or the instructions of its representatives in relation to the
proper manner of protecting the tracks and property of Railroad and the traffic moving on such tracks, as well
as the wires, signals, and other property of Railroad, its tenants or licensees, at and in the vicinity of the work
during the period of construction.

The Railroad requires safety training for all workers who will be working in the Railroad’s right of way. The
Railroad will provide safety training of 4 to 6 hours for the Contractor’s supervisors at a site to be determined
by the Railroad. The Contractor’s supervisors will then be responsible for training the remaining work force
with the curriculum information required by the Railroad. Upon request be prepared to provide records of the
completed safety training for all such workers.

Telephone the Railroad’s fiber optic company at 1-800-336-9193 (a 24 hour number) to determine if a
telecommunications system is buried anywhere on or about the premises defined or included herein. If it is,
Grantee will telephone the owner of the system designated by Railroad, arrange for a cable locator and make
arrangements for relocation or other protection of the system prior to beginning any work on said premises.

Perform work in such manner and at such times as shall not endanger or interfere with the safe operation of
the tracks and property of Railroad and the traffic moving on such tracks, as well as wires, signals and other
property of Railroad, its tenants or licensees, at or in the vicinity of the work.

Except as otherwise provided herein, do not infringe operations on the following minimum clearances from
any Railroad track:

7.6 m (25 ft) horizontally from center line of track
7.0 m (23 ft) vertically above top of rail

Submit any proposed infringement on the above clearances due to operations to the Railroad and to the
Engineer, and do not undertake until approved by the Railroad, and until the Engineer has obtained any neces-
sary authorization from any governmental body or bodies having jurisdiction thereover. No extra compensation
will be allowed in the event work is delayed pending Railroad approval and governmental authorization.

In the case of impaired vertical clearance above top of rail, Railroad shall have the option of installing tell-
tales or other protective devices Railroad deems necessary for protection of Railroad train person or rail traf-
fic.

Furnish 6 sets of plans showing details of construction affecting the Railroad’s tracks and property, includ-
ing those for shoring and supports at excavations, not included in the contract plans, to the Engineer at least 90
days in advance of the time of beginning such work and do not begin such work until notified by the Engineer
that such plans have been approved. The Engineer’s approval of the plans does not relieve the Contractor from
the responsibility for results obtained by use of said plans.

Give notification in writing, at least 25 days but not more than 40 days in advance of the starting date of
installing temporary work with less than permanent clearance at each structure site. Do not proceed with work
across Railroad tracks unless this requirement has been met. No extension of time or extra compensation will
be allowed in the event work is delayed because of failure to comply with requirements in this paragraph.

Except in connection with construction of grade separation structures on premises of Railroad, no private
crossings at grade over tracks of Railroad for the purpose of hauling earth, rock, paving or other materials will
be permitted. If desiring, for the purpose of constructing highway-railway grade separation structures, includ-
ing construction ramps thereto, to move equipment or materials across Railroad tracks, he shall obtain permis-
sion from Railroad; and should it be required, execute a private crossing agreement. The crossing installation
for the use of Contractor, together with any protective devices, if required, shall be at the expense of the
Contractor. Furnish own employees as flagmen to control movements of vehicles on the private roadway and
take all measures necessary to prevent the use of such roadway by unauthorized persons and vehicles.

In advance of any blasting, notify Railroad in order that proper flagging protection may be provided.

Upon completion of the work covered by this contract, upon the premises or over or beneath the tracks of
Railroad, promptly remove from the premises of Railroad all tools, implements and other materials, whether
brought upon said premises by you or any subcontractor, employee or agent of yourself or of any subcontrac-
tor, and cause said premises to be left in a clean and presentable condition.

(c) Protection of Railroad Facilities. Railroad representatives, conductors, flaggers or watch persons, will
be provided by Railroad to protect its facilities, property and movements of its trains, or engines. In general,
Railroad will furnish such personnel or other protective devices:
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a. When any part of any equipment is standing or being operated within 4.5 m (15 ft), measured hor-
izontally, from center line of any track on which trains may operate, or when any erection or con-
struction activities are in progress within such limits, regardless of elevation above or below track.

b. For any excavation below elevation of track subgrade if, in the opinion of Railroad’s representative,
track or other Railroad facilities may be subject to settlement or movement.

c. During any clearing, grubbing, grading, or blasting in proximity to Railroad which, in the opinion
of Railroad’s representative, may endanger Railroad facilities or operations.

d. During any operations when, in the opinion of Railroad’s representative, Railroad facilities, includ-
ing, but not limited to, tracks, buildings, signals, wire lines or pipe lines, may be endangered.

(d) Work by Railroad Company. The Railroad will rearrange its telephone, telegraph and signal lines and
appurtenances, and will make all track changes and will perform any other work in connection therewith.

Any work by Railroad will be done by its own forces and is not a part of the work under this contract.

(e) Legal Relations. The provisions of this section, “Relations with Railroad” and the provisions of the fol-
lowing section, “Railroad Protective Insurance,” shall inure directly to the benefit of the Railroad.

(f) Agreement. The Contractor is responsible for obtaining, completing and submitting the “APPLICATION
FOR RIGHT OF ENTRY” which is available on the Internet at www.uprr.com. This application, along with
an application fee and certificates of insurance, must be completed and submitted as soon as possible to the
UPRR (Union Pacific Railroad Company) representative listed in the Special Provisions. Once received by
UPRR it will be processed and a “CONTRACTORS RIGHT OF ENTRY AGREEMENT” will be prepared by
UPRR and mailed back to the Contractor. The Contractor must sign this agreement and return it, along with a
check (if required) to cover the Railroad’s administrative fee, to UPRR for final execution. Only after the
Contractor has received the fully executed “CONTRACTORS RIGHT OF ENTRY AGREEMENT” will he be
allowed to begin work within the Railroad right-of-way. As this process can take up to 8 weeks, the Contractor
must submit the application to UPRR as soon as possible.

107.09 Liability Insurance.

(a) Insurance Requirements for Contractors. Do not commence any work or allow any subcontractor to
commence any work under this contract until obtaining all insurance and bonds as required. Maintain for the
duration of the contract, insurance against claims for injuries to persons or damages to property which may
arise from or in connection with the performance of the work hereunder by the Contractor, his agents, repre-
sentatives, employees or subcontractors.

Consider full compensation for the cost of premiums on the insurance described herein as included in the
prices paid for the various items of work to be performed under the contract, and no additional allowance will
be made therefore or for additional premiums which may be required by extensions of the policies of insurance.

1. Minimum Scope of Insurance. Obtain and maintain in force for the full period of this contract:
Worker’s Compensation Insurance.

a
b. Insurance Services Office Commercial General Liability Insurance Form or its equivalent.

1Y

Auto Liability Insurance, code 1, “any auto.”

o

Excess Liability Insurance (Umbrella Form or Following Form Excess where necessary to meet the
required minimum amounts of coverage).

e. Whenever construction operations covered under said contract are to be performed upon or in proxim-
ity to railroad property, provide public liability and property damage insurance for limits of coverage not
less than specified in the railroad protective insurance endorsement appended to the special provisions.

2.  Minimum Limits of Insurance. Maintain limits no less than:

a. Commercial General Liability. $1,000,000.00 per occurrence and $2,000,000.00 annual aggregate for
bodily injury, property damage, including but not limited to personal injury, sickness, disease or death
or damage to or destruction of the property of persons arising directly or indirectly out of or in con-
nection with the performance of work under this contract.

b. Automobile Liability. $1,000,000.00 combined single limit per accident for bodily injury and property
damage.
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c. Worker’s Compensation Insurance. Obtain worker’s compensation insurance according to NRS Chapters
616 and 617 for employees engaged on or at the site of the project.

In the event any class of employee engaged in any work under this contract or at the site of the project is not
protected under the State of Nevada Industrial Insurance Act, then provide and cause each subcontractor to pro-
vide adequate insurance coverage in a form and by an insurance carrier satisfactory to the State of Nevada for
the protection of such employees. The insurance company shall agree to waive all rights of subrogation against
the State of Nevada, its elected or appointed officers, officials, agents and employees for losses paid under the
terms of this policy which arise from work performed by the named insured for the State of Nevada.

3. Deductibles and Self-Insured Retentions. Declare any deductibles or self-insured retentions to and
receive approval by the State of Nevada. At the option of the State, either: the insurer shall reduce or eliminate
such deductibles or self-insured retentions as respects the State of Nevada, Department of Transportation, its
officers, officials and employees; or the Contractor shall procure a bond guaranteeing payment of losses and
related investigation, claims administration and defense expenses.

4. Other Insurance Provisions. The policies are to contain or be endorsed to contain, the follow-
ing provisions:

a. General Liability and Automobile Liability Coverages:

(1) The Nevada Department of Transportation, its officers, officials, employees and volunteers are to be
covered as additional insured’s as respects: liability arising out of activities performed by or on behalf
of the Contractor; products and completed operations of the Contractor; premises owned, leased or
used by the Contractor; or automobiles owned, leased, hired or borrowed by the Contractor. The cov-
erage shall contain no special limitations on the scope of protection afforded to the Nevada
Department of Transportation, its officers, officials, employees or volunteers.

(2) The Contractor’s insurance coverage shall be primary insurance as respects the Agency, its officers,
officials, employees and volunteers. Any insurance or self-insurance maintained by the Nevada
Department of Transportation, its officers, officials, employees or volunteers shall be excess of the
Contractor’s insurance and shall not contribute with it.

(3) Any failure to comply with reporting provisions of the policies shall not affect coverage provided to
the Nevada Department of Transportation, its officers, officials, employees or volunteers.

(4) The Contractor’s insurance shall apply separately to each insured against whom claim is made or
suit is brought, except with respect to the limits of the insurer’s liability.

(5) The insurance companies shall immediately notify the Nevada Department of Transportation if, at
any time during the term of the contract, the limits of the General Liability, or Excess Liability,
including Aggregate Limits, as described on the certificates, have been impaired by more than 10%
of the limits indicated for each policy.

(6) The insurance companies that provide Commercial General Liability coverage and/or Automobile
Liability coverage shall waive their rights of subrogation against the additional insured.

b. All Coverages:

(1) Each insurance policy required by this clause shall be endorsed to state that coverage shall not be
suspended, voided, canceled by either party, reduced in coverage or in limits except after 30 days
prior notice given to the State of Nevada, Department of Transportation.

(2) Nothing contained in these insurance requirements is to be construed as limiting the extent of the
Contractor’s total responsibility for payment of claims arising in whole or in part from the actions
of a third party when such actions might be taken as a result of the Contractor’s operations under
this contract.

(3) The Nevada Department of Transportation is not liable for the payment of any deductibles or assess-
ments on any insurance policies purchased by the Contractor.

5. Acceptability of Insurers. Insurance is to be placed with insurers with a rating from the current issue
of Best’s Key Rating Guide of no less than A-:VII. The carrier shall have a home office in the United States.
Lloyd’s of London is the sole exception to the requirements of Best’s Rating, financial size and home office
location.
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6. Instructions for Completions of Certificates of Insurance. At the time of executing this contract, deliver
to the Nevada Department of Transportation, 1263 S. Stewart Street, Carson City, Nevada 89712, Attention:
Labor Compliance Officer, a certificate of insurance evidencing coverage as specified.

a. If having Commercial General Liability Coverage as provided under the 1986 Occurrence Form, use
Standard Accord Certificate 25-S (3/93 Rev.) If having Comprehensive General Liability Coverage as pro-
vided under the 1973 Occurrence Form, use Standard Accord Certificate 25-N (3/93). Claims made cov-
erage is not acceptable.

b. By separate endorsements the State of Nevada, show the Department of Transportation to be an addi-
tional insured. Sign and attach the additional insured endorsement to the certificate. (It is understood that
the certificates of worker’s compensation insurance issued by Employers’ Insurance Company of Nevada
do not name additional insureds).

Sign and attach the waiver of subrogation endorsements to the certificate.

d. If the General Liability is provided on an aggregate limit per project, Form #CG2503(11/85) or
CB2501(11/85), the Department shall waive the requirements that they be notified when limits have been
impaired by more than 10% of the limits indicated. When the coverage is provided on an aggregate limit
per project, attach a signed copy of the endorsement to the certificate.

e. Properly show the full legal operating names of the Contractor and insurance carrier on the certificate.

f. If the Contractor’s Liability Coverage contains a deductible, show the amount of the deductible on the
certificate. If there is no deductible, state it.

g. Amend the cancellation section of the certificate to amended to read as follows:

“Should any of the above described policies be canceled or materially changed before the expira-
tion date thereof the issuing company will mail 30 days written notice to the certificate holder
named to the left.”

h. All changes or alterations to the Certificate of Insurance as required by the State of Nevada shall be ini-
tialed by the authorized representative who signs the certificate.

i. The Certificate of Insurance must be countersigned by a resident agent in the State of Nevada according
to NRS 680A.300.

j-  The Certificate of Insurance must comply with all insurance requirements as set forth or the certificate
will be rejected.

(b) Railroad Protective Insurance. In addition to any other form of insurance or bonds required under the
terms of the contract and specifications, carry insurance of the kinds and in the amount hereinafter specified.

Such insurance shall be approved by the Railroad before any work is performed on or adjacent to Railroad
property and shall be carried until all work required to be performed on or adjacent to the Railroad’s property
under the terms of the contract is satisfactorily completed as determined by the Engineer, and thereafter until
all tools, equipment and materials have been removed from Railroad’s property and such property is left in a
clean and presentable condition.

Obtain the insurance herein required and furnish to the Engineer the original and certified copies of all poli-
cies as hereinafter specified.

Furnish the Engineer with one certified copy of each of the executed policies required below and, in addi-
tion, furnish the UPRR representative listed in the Special Provisions, one certified copy of each of the exe-
cuted policies required below.

A certification on such copies of insurance shall guarantee that the policy required below will not be
amended, altered, modified, or canceled insofar as the coverage contemplated hereunder is concerned, without
at least 10 days notice mailed by registered mail to the Engineer and to the Railroad.

Full compensation for all premiums which the Contractor is required to pay on all the insurance described
hereinafter shall be considered as included in the prices paid for the various items of work to be performed
under the contract, and no additional allowance will be made therefor or for additional premiums which may
be required by extensions of the policies of insurance.

The approximate ratio of the estimated cost of the work over or under or within 15 m (50 ft) of Railroad’s
tracks to the total estimated contract cost will be shown in the Special Provisions.
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During the life of the “CONTRACTORS RIGHT OF ENTRY AGREEMENT,” procure and maintain the
insurance coverages listed in the “UNION PACIFIC RAILROAD CONTRACT INSURANCE REQUIRE-
MENTS” which is available on the Internet at www.uprr.com.

(c) General. Furnish the Department with one certified copy of all insurance required under subparagraph
(a) of Subsection 107.09 and all copies and original(s) required under subparagraph (b) of Subsection 107.09.
Send these copies and original(s) directly to the State of Nevada, Department of Transportation, 1263 South
Stewart, Carson City, Nevada 89712—Attention: Contract Compliance Division.

107.10 Explosives. When the use of explosives is necessary for the prosecution of the work, exercise the
utmost care not to endanger life or property, including new work. Be responsible for all damage resulting from
the use of explosives.

Store explosives in a secure manner in compliance with all laws and ordinances, and clearly mark all such
storage places. Where no local laws or ordinances apply, provide satisfactory storage and in general not closer
than 300 m (1,000 ft) from the road or from any building or camping area or place of human occupancy.

Notify each property owner and public utility company having structures or facilities in proximity to the site
of the work of the intention to use explosives. Give such notice sufficiently in advance to enable the companies
to take such steps as they may deem necessary to protect their property from injury.

107.11 Responsibility for Damage Claims. Indemnify, defend and save harmless the Department, its
officers and employees, and its construction administration consultants, from all suits, actions or claims of any
character brought because of any injuries or damage received or sustained by any person, persons or property
on account of the operations of the said Contractor; or on account of or in consequence of any neglect in safe-
guarding the work; or through use of unacceptable materials in constructing the work; or because of any claims
or amount recovered under the “Workman’s Compensation Act,” or any other law, ordinance, order or decree;
and so much of the money due the said Contractor under and by virtue of his contract as may be considered
necessary by the Department for such purpose, may be retained for the use of State; or in case no money is
due, his surety may be held until such suit or suits, action or actions, claim or claims for the injuries or dam-
ages as aforesaid shall have been settled and suitable evidence to that effect furnished to the Department; except
that money due the Contractor will not be withheld when the Contractor produces satisfactory evidence that he
is adequately protected by public liability and property damage insurance.

Reimbursement by the State in whole or in part for costs of protecting traffic shall not serve to relieve the
Contractor of his responsibility as set forth in these specifications.

Traffic control is the responsibility of the Contractor. Agree that neither the traffic control plan provided by
the Department, nor the presence of Department personnel or construction administration consultants on the
job site, nor instructions given by Department personnel or by construction administration consultants regard-
ing traffic control will transfer responsibility for the traffic control to the Department or construction adminis-
tration consultants. The purpose of Department inspectors or construction administration consultants is to ensure
that the contract is performed according to its terms, and that the traffic control is maintained properly for the
safety of workers and travelers. Department inspectors or construction administration consultants are not pro-
vided for the benefit of the Contractor.

Guarantee the payment of all just claims for materials, supplies and labor, and all other just claims against
him or any subcontractor, in connection with this contract.

It is specifically agreed between the parties executing this contract that it is not intended by any of the pro-
visions of any part of the contract to create the public or any member thereof a third party beneficiary here-
under, or to authorize anyone not a party to this contract to maintain a suit for personal injuries or property
damage pursuant to the terms or provisions of this contract.

107.12 Protection and Restoration of Property and Landscape. Be responsible for the preservation
from injury or damage resulting directly or indirectly from the work under this contract of all public and pri-
vate property, crops, trees, vegetation, monuments, fences, highway signs, and markers, etc., along and adja-
cent to the highway. Use every precaution necessary to prevent damage to pipes, conduits and other underground
structures, to poles, wires, cables, and other overhead structures, whether shown on the plans or not. Carefully
protect all land monuments and property marks from disturbance or damage until the Engineer has witnessed
or otherwise referenced their location, and do not remove them until directed. Do not willfully or maliciously
injure or destroy trees or shrubs and do not remove or cut them without proper authority.
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Be responsible for all damage or injury to property of any character during the prosecution of the work result-
ing from any act, omission, neglect, or misconduct in the manner or method of executing said work, or at any
time due to defective work or materials. Such responsibility shall not be released until the project has been
completed and accepted.

Be responsible for the preservation of archeological and paleontological objects, including all ruins, sites,
buildings, artifacts, fossils, or other objects of antiquity encountered during construction. When such objects
are encountered, immediately cease operations and give notification that such objects exist. The Engineer will
notify the Manager of the Cultural Resource Section of the Department. Reschedule construction operations to
avoid the section until given written notification to proceed with operations.

Extension of contract time will be allowed for any delay due to preservation of archeological and paleonto-
logical objects.

When or where any direct or indirect damage or injury is done to public or private property by or on account
of any act, omission, neglect or misconduct in the execution of the work or in consequence of the nonexecu-
tion thereof on part of the Contractor, restore at own expense such property to a condition similar or equal to
that existing before such damage or 1nJury was done by repairing, rebuilding or otherwise restoring as may be
directed, or make good such damage or injury in an acceptable manner. In case of failure to restore such prop-
erty or make good such damage or injury the Engineer may, upon 48 hours written notice, proceed to repair,
rebuild or otherwise restore such property as may be deemed necessary and the cost thereof will be deducted
from any money due, or which may become due.

Restrict the movement of vehicles and other construction equipment and personnel to the construction area
and designated roads. Take every precaution to prevent the marking of the natural ground with equipment tracks
or other means outside of the slope stake areas on either side of the roadway and in median areas where it is
not required to disturb the existing ground. Satisfactorily eradicate such markings of the natural ground caused
by equipment, personnel, or operations, at own expense.

Space roads at least 300 m (1,000 ft) apart from flat bottom ditches and material deposits, except that such
roads may also be located in ditch and dike areas. When roads are located in ditch and dike areas do not allow
equipment to travel outside the area to be occupied by said ditch or dike, except as provided for in Subsection
203.03.10. Cross median areas at structures or approved areas.

Where there is a high potential for erosion and subsequent water pollution, hold the area of erosive land that
may be exposed by construction operations at any one time to a minimum, and keep the duration of the expo-
sure of the uncompleted construction to the elements as short as practicable. Construct erosion control features
concurrently with other work and at the earliest practicable time.

Do not disturb the lands and waters that are outside the limits of the construction as staked, except as may
be found necessary and approved.

107.13 Forest Protection. Do not burn as a method of disposal. Abide by such rules and instructions as
to fire prevention and control as the authorized representative of the appropriate agency having jurisdiction may
prescribe. Take all necessary steps to prevent employees from setting fires during construction of the project
and, under the direction of the appropriate Federal, State or other agency, or, in the absence of an officer from
any such agency, acting independently, extinguish all fires set or caused by employees and all other fires which
may escape on the project, whether or not set directly or indirectly as a result of construction operations, with-
out expense to the State or Federal government. Where obligated to suppress any fire, without expense to the
State or Federal government, and if the amount of labor, subsistence, supplies and transportation which is
furnished is inadequate in the opinion of the jurisdictional agency, then such agency may procure additional help
or facilities and charge the expenses to the Contractor. These expenses shall be billed to the Contractor for pay-
ment directly by him, and if not promptly met by him will be deducted from the money due or which may
become due under this contract.

Maintain a fire patrol in the vicinity of blasting and other operations creating a fire hazard. When, in the
opinion of the agency having jurisdiction, such a patrol is unnecessary because of weather conditions, notifica-
tion will be given.

Correct any unsafe condition as directed.

107.14 Disposal of Material Outside Highway Right of Way. Make own arrangements for disposal of
materials outside the highway right of way and pay all costs involved.

[47]



107 LEGAL RELATIONS AND RESPONSIBILITY TO THE PUBLIC

When any non-hazardous earth material, composed of rock and soil, is to be disposed of outside the high-
way right of way, first obtain a written permit from the property owner on whose property the disposal is to be
made and submit said permit or the certified copy thereof together with a written release from the property
owner absolving the State of any and all responsibility in connection with the disposal of non-hazardous earth
material on said property. Before any non-hazardous earth material is disposed of on said property, obtain writ-
ten permission from the Engineer to dispose of the non-hazardous earth material at the location designated in
the said permit.

Such disposal sites will not be approved when located within 300 m (1,000 ft) of a State highway right of
way if the material placed thereon can be seen from said highway.

When any other non-hazardous material, including asphaltic material, concrete, steel and wood is to be dis-
posed of outside the highway right of way, dispose of it at an authorized Class I or II municipal landfill or at
a permitted Class III industrial landfill permitted to accept only industrial solid waste.

It is encouraged that surplus non-hazardous material, including asphaltic material, concrete, steel, and wood
be salvaged for recycling or converting to a new use, such as asphaltic grindings utilized as shouldering or base
material, timbers for landscaping, or steel to a salvage yard, rather than disposing of the material. Do not place
asphaltic material within 15 m (50 ft) of any live stream or other body of water. If any such non-hazardous
material is to be salvaged outside the highway right of way, first obtain a written permit from the property owner
on whose property the salvage is to be made and file with the Engineer said permit or the certified copy thereof
together with a written release from the property owner absolving the State of any and all responsibility and
liability in connection with the salvage of non-hazardous material on said property. Before any non-hazardous
material is salvaged on said property, obtain written permission from the Engineer to salvage the non-hazardous
material at the location designated in the said permit.

In addition to all other provisions of this agreement, handle, transport and dispose of any waste materials
generated from this project which are wastes subject to regulation as hazardous wastes as defined in the Nevada
Administrative Code (NAC) 444.8565 according to the applicable Federal, State and local regulations govern-
ing such handling, transport, and disposal.

Exercise precautions to prevent the discharge of hazardous wastes into the work area, any waterway or the
general environment. Contact the Nevada Department of Conservation and Natural Resources, Division of
Environmental Protection, (775) 687-5872, for specific information and assistance.

The following shall apply to all Contractor obtained disposal sites located outside the right of way except pub-
lic or commercial dumping grounds which have been approved for general use by appropriate governmental
authorities:

(a) Before approval of such disposal sites, comply with the following requirements:

1. The Department, at its sole expense, will conduct visual analysis and erosion control studies of the
proposed site.

2. Once the Department has approved the proposed site regarding visual analysis and erosion control,
procure all necessary permits and clearances for the proposed site. These clearances shall include
environmental and cultural resource clearances pursuant to the National Environmental Policy Act
(NEPA) and the National and Historic Preservation Act (36 CFR 800). Insure that the clearances
cover the entire site including any haul roads and/or other affected areas such as pipelines, storage
areas, etc. Upon completion of the clearance reports, provide three copies of each report to the
Engineer. The reports will be forwarded to the Department’s Environmental Services Division
(ESD) for review and submission to external regulatory agencies as appropriate. Once the clearances
have been obtained, the ESD will notify the Engineer that the Contractor may proceed with the use
of the proposed site. Do not begin operations until given notification in writing.

(b) Uniformly grade the site to drain and to blend with surrounding terrain.
(c) Finish slopes created by disposing of waste to a ratio of not less than 1:3 (3:1).

Consider full compensation for all costs involved in disposing of material as specified in this Subsection,
including all costs of hauling, as included in the price paid for the contract items of work involving such mate-
rials.

107.15 Relief from Maintenance and Responsibility. Upon the written request, or upon order, the duty
of maintaining and protecting certain portions of the work as described below, which have been satisfactorily
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completed in all respects according to the requirements of the contract may be relieved, and will not be required
to do further work thereon. Such action will relieve the responsibility for injury or damage to said completed
portions of the work resulting from use by the public traffic or from the action of the elements or from any
other cause, but not from injury or damage resulting from operations or from own negligence.

Portions of the work for which the duty of maintenance and protection may be relieved as provided in the
above paragraph include but are not limited to the following:

(a) The completion of 400 m (1,320 ft) of roadway or 400 m (1,320 ft) of one roadway of a divided high-
way or a frontage road including the traveled way, shoulders, drainage control facilities, planned road-
way protection work, lighting and any required traffic control and access facilities.

(b) A bridge or other structure of major importance.
(c) A complete unit of a traffic control signal system or of a highway lighting system.
(d) A complete unit of highway protection work.

(e) Any required traffic control and access facilities if the roadway or structure is to be used by public traf-
fic before completion of the contract.

(f) Nonhighway facilities constructed for other agencies.

However, do not consider anything in this Subsection as relieving full responsibility for making good any
defective work or materials found at any time before the formal written acceptance of the entire contract.

107.16 Contractor’s Responsibility for the Work and Materials. Until the acceptance of the contract,
maintain the charge and care of the work and of the materials to be used therein (including materials for which
partial payment has been received as provided in Subsection 109.06) and bear the risk of injury, loss, or dam-
age to any part thereof by the action of the elements or from any other cause, whether arising from the execu-
tion or from the non-execution of the work, except as provided in Subsection 107.15. Rebuild, repair, restore
and make good all injuries, losses, or damages to any portion of the work or the materials occasioned by any
cause before its completion and acceptance and bear the expense thereof, except as otherwise expressly pro-
vided in Subsection 203.03.09, and Subsection 619.03.01, for object markers and guide posts, and except for
such injuries, losses or damages as are directly and approximately caused by acts of the Federal Government
or the public enemy. Where necessary to protect the work or materials from damage, at own expense, provide
suitable drainage of the roadway and erect such temporary structures as are necessary to protect the work or
materials from damage. The suspension of the work from any cause whatever shall not relieve responsibility for
the work and materials as herein specified. If ordered, at own expense, properly store materials which have
been partially paid for by the State or which have been furnished by the State. Provide such storage on behalf
of the State and the State shall at all times be entitled to the possession of such materials, and promptly return
the same to the site of the work when requested. Do not dispose of any of the materials so stored except on
written authorization.

107.17 Contractor’s Responsibility for Utility Property and Service. Where operations are adjacent to
properties of Railroad, utility or television cable companies, or are adjacent to other property, damage to which
might result in considerable expense, loss or inconvenience, do not commence work until all arrangements nec-
essary for the protection thereof have been made.

Do not begin any operations which may interfere with or impair the normal service being rendered by pub-
lic or private utility operators, until such operators have been notified. Cooperate with the owners of any under-
ground or overhead utility lines in their removal and rearrangement operations in order that these operations
may progress in a reasonable manner, and that duplication of rearrangement work may be reduced to a mini-
mum, and that services rendered by those parties will not be unnecessarily interrupted. Be responsible for the
protection of the property of public or private utilities within the limits of the work.

In general, the repair and adjustment of street structures such as pipe lines, services, telephone, and electric
lines, above or below the ground, will be made by the owners thereof. When included in the proposal, the
adjustment of sewer manhole frames and covers, inlets and catch basin frames and covers and the like, will be
within the Contractor’s responsibility. See that they are adjusted to conform to the lines, grades, and typical
cross sections as shown on the plans, or as prescribed, even if the repairs and the roughing-in work were per-
formed by others.

Maintain pipes or other construction in continuous service as far as practicable and properly protect and sup-
port. Do not interrupt water service outside of working hours.
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At all times allow the fire department access to fire hydrants. Do not place materials or other obstructions
closer to a fire hydrant than permitted by ordinances, rules, or regulations or within 4.5 m (15 ft) of the fire
hydrant in the absence of such ordinances, rules, or regulations.

Give notice in writing to the proper authorities in charge of streets, gas, water pipes, electric and other con-
duits, Railroads, poles, manholes, catch basins and all other property that may be affected by the operations,
not less than 2 working days, but not more than 14 days before breaking ground.

In the event of interruption to water or utility services as a result of accidental breakage, promptly notify the
proper authority. Cooperate with said authority in the restoration of service as promptly as possible.

Utility installations shown on the plans are located according to best information obtained by the Department;
however, consider it normal and expected that elevations and alignment of said utilities may vary from that
shown on the plans, and also that utilities may be encountered that are not shown on the plans. The Contractor
is solely responsible for ascertaining the actual location of all utility installations prior to beginning any exca-
vation or other construction activity which may affect any utility installation. Consider it normal and expected
that utilities will prove to be an impediment to the operations and that use of other than the usual equipment
and construction methods in accomplishing the necessary work over, around or under such utility installations
may be necessary.

Locate and properly protect all utility installations. Repair all utility installations that are damaged by, or due
to, operations or negligence.

See Subsection 105.06.

Contact “UNDERGROUND SERVICE ALERT” not less than 2 working days, but not more than 14 days,
before starting any excavation. Contact by telephone and comply with all instructions so received. The toll free
number is 1-800-227-2600.

If an underground facility must be located or adjusted for construction operations and its location is differ-
ent from that shown on the plans, additional compensation may be received. This compensation will be for the
difference between the costs incurred in finding the actual location of the facility and the costs of finding the
reputed location of the facility and will be paid for as extra work.

107.18 Furnishing Right of Way. The Department will be responsible for the securing of all rights of
way shown in the plans.

107.19 Personal Liability of Public Officials. In carrying out any of the provisions of these specifica-
tions or in exercising any power or authority granted to them by or within the scope of the contract, there shall
be no liability upon the Directors, Engineer, or their authorized representatives, either personally or as officials
of the State, with it being understood that in all such matters they act solely as agents and representatives of
the State.

107.20 No Waiver of Legal Rights. The Department shall not be precluded or estopped by any mea-
surements, estimate or certificate made either before or after the completion and acceptance of the work and
payment therefore, from showing the true amount and character of the work performed, and materials furnished,
nor from showing that any such measurements, estimate or certificate is untrue or is incorrectly made, nor that
the work or materials do not in fact conform to the contract. The Department shall not be precluded or
estopped, notwithstanding any such measurement, estimate, or certificate and payment in accordance therewith,
from recovering from the Contractor or his sureties or both, such damages as it may sustain by reason of his
failure to comply with the terms of the contract. Neither the acceptance by the Department, or any representa-
tive of the Department, nor any payment for or acceptance of the whole or any part of the work, nor any exten-
sion of time, nor any possession taken by the Department, shall operate as a waiver of any portion of the
contract or of any power herein reserved, or of any right to damages. A waiver of any breach of the contract
shall not be held to be a waiver of any other or subsequent breach.

107.21 Dust Control. Control dust originating from traffic, plant or construction operations either inside
or outside the right of way at all times according to Federal, State and local laws, ordinances, and regulations
at own expense.

107.22 Failure to Maintain Dust Control. Immediate notification will be given in writing for failure to
maintain adequate dust control and may result in immediate suspension of construction operations. If failing to
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remedy unsatisfactory dust control within 1 hour after receipt of such notice, the Engineer may immediately
proceed to take necessary action to maintain dust control and the entire cost of this maintenance will be
deducted from money due or to become due.
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SECTION 108

PROSECUTION AND PROGRESS

108.01 Subletting of Contract. Do not sublet, sell, transfer, assign, or otherwise dispose of the contract
or contracts or any portion thereof or right, title or interest therein, without prior written consent of the
Engineer and of the surety. The subcontractor or assignee shall not have any claim against the Department by
reason of the approval of the subcontract or assignment.

Submit requests for permission to sublet, assign, or otherwise dispose of any portion of the contract in writ-
ing and accompany with a letter showing that the organization which will perform the work is particularly expe-
rienced for such work.

Consent to sublet, assign, or otherwise dispose of any portion of the contract shall not be construed to relieve
the Contractor of his liability under the contract and bonds. Without exception and before the performance of
any work by a subcontractor, submit a request to sublet and 2 certified copies of a fully executed subcontract
between the Contractor and the subcontractor. This also applies to lower tier subcontracts.

In preparing such copies the prices agreed upon for the work may be omitted, except as follows:
(a) The type, amount, and price for partial items of work must be clearly indicated.
(b) Subcontracts with DBE firms must clearly show the type, amount, and agreed price for the work.

The subcontractors shall not begin work on the contract until after these documents have been reviewed and
approved.

All subcontractors and assignees of the prime or general Contractor shall be required to comply with the pro-
visions of NRS 408.373 in the same manner as the prime or general Contractor.

See the paragraph contained in Subsection 110.01 pertaining to Title 29, Code of Federal Regulations, Part
1926.

See Subsection 102.03 for subcontractor information required on the day of bid opening.
According to NRS 338.141 do not substitute any person for a subcontractor who is named in the bid, unless:

(a) The Department objects to the subcontractor, requests in writing a change in the subcontractor and pays
any increase in costs resulting from the change; or

(b) The substitution is approved by the Department and:

1. The named subcontractor, after having a reasonable opportunity, fails or refuses to execute a writ-
ten contract with the Contractor which was offered to the subcontractor with the same terms that all
other subcontractors on the project were offered;

2. The named subcontractor files for bankruptcy or becomes insolvent; or
3. The named subcontractor fails or refuses to perform his subcontract within a reasonable time.
Contract bid prices will prevail for purposes of computing the monetary value of all subcontracts.

Perform with own organization, work amounting to not less than 50% of the combined value of all items of
the work covered by the contract except as follows:

(a) If electing to furnish materials for work to be performed by an approved subcontractor and the materi-
als are not obtained from the same firm that is to perform the work of incorporating said materials into
the project, the cost of said materials, when set forth in a written statement accompanying the subcon-
tract agreement or contained therein, will be excluded from amounts applicable to the subcontracted per-
centage.

When a firm both sells materials to a Contractor and performs the work of incorporating the materials
into the project, these 2 phases of work must necessarily be considered in combination and, as in effect,
constituting a single subcontract.
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When performed by subcontract, any items that have been selected as “Specialty Items” for the contract
will be excluded from amounts applicable to the subcontracted percentage. “Specialty Items” for the con-
tract will be listed as such in the special provisions. Do not construe “Specialty Items” as being “(a)
Specialized Work” as described in Subsection 109.03.

The contract amount bid for “Specialty Items” so performed by subcontract will be deducted from the
original total contract price before computing the amount of work required to be performed by the
Contractor with his own organization.

Roadside production of materials is construed to be the production of crushed stone, gravel, or other mater-
ial with portable or semi-portable crushing, screening, or washing plants, established or reopened in the vicin-
ity of the work for the purpose of supplying materials to be incorporated into the work. Roadside production
of materials will be considered subcontracting if performed by other than the Contractor.

The Department and the Contractor will not recognize any subcontractor on the work as a party to the con-
tract. Nothing contained in any subcontract shall create any contractual relation between the subcontractor and
the Department. The Contractor will be held solely responsible for the progress of the work according to the
progress required.

Insert in each subcontract all of the following contract provisions, copies of which are contained in the Special
Provisions:

(@)
(b)
©
(d)
(e)
()

(&

LABOR PROVISIONS: The “DESIGNATED HOURLY MINIMUM WAGE RATES” supplied by the
United States Department of Labor and the Labor Commissioner of the State of Nevada.

FORM FHWA-1273: The “REQUIRED CONTRACT PROVISIONS FEDERAL-AID CONSTRUC-
TION CONTRACTS (Exclusive of Appalachian Contracts)” AND “APPENDIX A.”

The “ADDITIONAL CONTRACT PROVISIONS—SUPPLEMENT TO THE WEEKLY CERTIFIED
PAYROLLS.”

The “STANDARD FEDERAL EQUAL EMPLOYMENT OPPORTUNITY CONSTRUCTION CON-
TRACT SPECIFICATIONS (EXECUTIVE ORDER 11246).”

The “ADDITIONAL CONTRACT PROVISIONS—SPECIFIC EQUAL EMPLOYMENT OPPORTU-
NITY RESPONSIBILITIES.”

The “ADDITIONAL CONTRACT PROVISIONS—EQUAL EMPLOYMENT OPPORTUNITY Training
Special Provisions.”

The certification on “RESTRICTIONS ON LOBBYING USING APPROPRIATED FEDERAL
FUNDS.”

Insert the following statements in each subcontract:

“NON-DISCRIMINATION IN EMPLOYMENT
AND CONTRACT LABOR PROVISIONS”

“In connection with the performance of work under this contract, the CONTRACTOR agrees not to dis-
criminate against any employee or applicant for employment because of race, creed, color or National ori-
gin; and further agrees to insert the foregoing provisions in all subcontracts hereunder.”

“Also included, and made a part of this subcontract agreement are the necessary Labor Provisions, includ-
ing the “Designated Wages” as determined from wages supplied by the United States Department of Labor
and the Labor Commissioner of the State of Nevada; Form FHWA-1273, the “Required Contract
Provisions, All Federal-aid Construction Contracts (Exclusive of Certification Acceptance and Appalachian
Contracts)”; the “Contract Work Hours Standards Act—Overtime Compensation.”

“Compliance with the Provisions of NRS 338.125 is mandatory insofar as it does not conflict with the
above provisions of Title VI of the Civil Rights Act of 1964,” a pertinent portion is as follows:

“In connection with the performance of work under this contract, the contractor agrees not to dis-
criminate against any employee or applicant for employment because of race, creed, age, color,
national origin or sex. Such agreement shall include, but not be limited to, the following:
Employment, upgrading, demotion or transfer, recruitment or recruitment advertising, layoff or ter-
mination, rates of pay or other forms of compensation, and selection for training, including appren-
ticeship.”
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“NOTICE TO PROSPECTIVE SUBCONTRACTORS AND
MATERIAL SUPPLIERS OF REQUIREMENT FOR
CERTIFICATION OF NONSEGREGATED FACILITIES”

“A Certification of Nonsegregated Facilities as required by the May 9, 1967, Order of the Secretary of
Labor (32 ER. 7439, May 19, 1967) on Elimination of Segregated Facilities, must be executed by each
subcontractor and material supplier prior to the award of the subcontract or consummation of a material
supply agreement if such subcontract or agreement exceeds $10,000 and is not exempt from the provisions
of the Equal Opportunity Clause.”

“Subcontractors and material suppliers are cautioned as follows: By signing the subcontract or entering into
a material supply agreement, the subcontractor or material supplier will be deemed to have signed and
agreed to the provisions of the “Certification of Nonsegregated Facilities” in the subcontract or material
supply agreement. This certification provides that the subcontractor or material supplier does not maintain
or provide for his employees facilities which are segregated on the basis of race, creed, color, or national
origin, whether such facilities are segregated by directive or on a de facto basis. The certification also pro-
vides that the subcontractor or material supplier will not maintain such segregated facilities.”

“Subcontractors or material suppliers receiving subcontract awards or material supply agreements exceed-
ing $10,000 which are not exempt from the provisions of the Equal Opportunity clause will be required to
provide for the forwarding of this notice to prospective subcontractors for construction contracts and mate-
rial suppliers where the subcontracts or material supply agreements exceed $10,000 and are not exempt
from the provisions of the Equal Opportunity clause.”

Also insert in each subcontract agreement, a clause requiring subcontractors to include the contract provi-
sions mentioned herein in any lower tier subcontracts which they may enter into, together with a clause requir-
ing the inclusion of these provisions in any further subcontracts that may in turn be made. The contract
provisions shall in no instance be incorporated by reference.

The following shall apply to subcontracts with “DBE” firms as defined in Subsection 101.03:

NDOT will require the prime Contractor to make good faith effort in replacing a defaulting DBE subcon-
tractor that is unable to perform successfully, with another DBE subcontractor. NDOT will approve all sub-
stitutions of subcontractors during contract performance in order to ensure that the substitute firms are
eligible DBEs. In order to obtain a DBE replacement, it is possible that a prime Contractor will incur extra
costs for recruitment or take extra time. NDOT will compensate the prime Contractor for documented rea-
sonable recruitment expenses and will allow additional time for documented delays in the overall comple-
tion of the contract.

108.02 Notice to Proceed. An official “Notice to Proceed” specifying the date by which construction
operations shall be started will be issued. Commence work not later than the date set forth in the “Notice to
Proceed.” The date set forth in the “Notice to Proceed” shall not be less than 30 days after the “Notice to
Proceed” is issued. Do not begin work before the date set forth in the “Notice to Proceed” unless requesting
such in writing and receiving permission. In no case, however, begin work before the date of approval of the
contract. Contract time will begin on the date specified in the “Notice to Proceed,” unless operations begin at
an earlier date, in which case the date that such operations were begun will apply.

The Department may issue the “Notice to Proceed” at the time it issues the “Notice of Award” of the con-
tract. In this case, the time set forth in the “Notice to Proceed” will run while the contract is being signed by
all parties.

108.03 Prosecution and Progress.

(a) General. After being awarded the contract, prepare and submit for acceptance the progress schedules as
specified herein showing the order in which the work is proposed to be carried out.

Do not construe the approval of any schedule submitted to assign responsibility of performance or contin-
gencies to the Department or relieve responsibility to adjust forces, equipment, and work schedules as may be
necessary to insure completion of the work within prescribed contract time. Regardless of the number of work-
ing days or completion date indicated on the progress schedule, liquidated damages will be assessed according
to Subsection 108.09.

Any contingency (difference in time between the projects early completion and required contract completion
date) in this schedule belongs to the project, not any one party to the contract.
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The progress schedule may be used as a basis for establishing major construction operations and as a check
on the progress of work. Provide sufficient materials, equipment, and labor to guarantee the completion of the
project according to the plans and specifications within the prescribed contract time. Should the prosecution of
the work for any reason be discontinued, give notification at least 24 hours in advance of resuming operations.

In addition to hard copies of plots and reports, submit the supplemental progress schedule on a floppy disk.
The submittal of satisfactory supplemental progress schedules including preliminary progress, progress, monthly
updates, and supplemental progress schedules shall be considered as a necessary portion of the work; therefore,
partial payments as set forth under Subsection 109.06 may not be forthcoming until this requirement is com-
plied with.

The supplemental progress schedules and monthly updates shall not alter the logic previously established in
the preliminary progress schedule or progress schedule unless requested and approved in writing.

(b) Preliminary Progress Schedule. Submit 4 copies of a preliminary progress schedule within 14 days of
the “Notice of Award,” and no later than 7 days before the Preconstruction Conference. As a minimum, show
the first 30 working days on this schedule, including such activities as mix designs, procurement, shop draw-
ings, aggregate source acceptance, material sampling, mix design preparation, fabrication, submittals, mobi-
lization, demobilization, and activities or phases of work.

Acceptable formats for the preliminary progress schedule include bar chart, Gantt chart, arrow diagram
(activity on arrow), precedence diagram, pure logic diagram (activity on node), or time-scaled logic diagram.
Provide sufficient detail to allow day-to-day monitoring of proposed operations. Allow 10 days for review and
acceptance or rejection of the preliminary progress schedule. Participate in a review and evaluation of the pre-
liminary progress schedule with the Engineer, as requested. Provide requested revisions to the preliminary
progress schedule within 10 days. Provide a floppy disk which contains the preliminary project schedule files,
in .mpx or an approved compatible format, which can be accessed by the Department’s current version of
“Primavera” software scheduling program.

(c) Progress Schedule. Within 15 days after acceptance of the preliminary progress schedule, submit 4
copies of a project schedule. Designate at the time of submittal of the progress schedule, in writing, an autho-
rized representative who will be responsible for the preparation, revision, and updating of the progress sched-
ule. Allow 15 days for review and acceptance or rejection of the progress schedule. Participate in a review and
evaluation of the progress schedule with the Engineer, as requested. Provide requested revisions to the progress
schedule within 10 days.

Acceptable formats for the progress schedule include arrow diagram (activity on arrow), precedence diagram,
pure logic diagram (activity on node), or time-scaled logic diagram. Regardless of format, utilize a critical path
method. Projects of 60 working days or less duration may use any of the acceptable formats listed for prelim-
inary progress schedules.

For projects of over 60 working days duration, provide a floppy disk which contains the preliminary project
schedule files, in .mpx or an approved compatible format, which can be accessed by the Department’s current
version of “Primavera” software scheduling program.

Provide a graphic network diagram showing the elements of the project in detail and an entire project sum-
mary. Show the order and interdependence of activities and the sequence in which the work is to be accom-
plished. Include the description, activity number, estimated duration in working days, and all activity
relationship lines for each activity in the graphic network diagram.

Activity durations shall not exceed 10 working days in length. Exceptions would include procurement activ-
ities and work activities which may be considered routine once they are commenced. Provide a plot of the sched-
ule in an acceptable size, scale, and format. Show the order and interdependence of activities and the sequence
of work. Prominently distinguish critical activities on all reports by the use of color or other acceptable means.
Successors may not be required for certain activities which are not on the critical path, if it can be reasonably
assumed that the activity in question is not critical and must be completed sometime before project completion.

Provide a mathematical analysis of the network diagram which includes the following information as a min-
imum for each activity:

1. Preceding and succeeding event numbers.
2. Activity description and number.

3. Estimated duration of activities.

[56]



PROSECUTION AND PROGRESS 108

4. Early start date (by calendar date).
Early finish date (by calendar date).
Late start date (by calendar date).
Late finish date (by calendar date).
Slack or float.

R NN W

9. Activity constraints.

If the precedence technique is used, submit a schedule report which includes a calendar in working days, a
network report sorted by early start, a network report sorted by total float, and a logic table report sorted by
work item which indicates the complete preceding and succeeding logic ties. If the arrow technique is utilized,
submit a schedule report which includes a calendar in working days, a network report sorted by early start, a
network report sorted by I-J numbers, and a network report sorted by float time and I-J numbers.

Neither the Contractor nor the Engineer shall own the “slack” or “float,” which is the amount of time
between the early start date and the late start date, or the early finish date and the late finish date, of any activ-
ity or group of activities in the schedule.

(d) Monthly Updates. On projects over 120 working days duration, submit a monthly update before the end
of the month. In addition to hard copies of plots and reports, provide the files on a floppy disk. Provide tabu-
lation reports for I-J or activity numbers, total float, early start, and, for precedence schedules, a logic report
of proceeding and succeeding activities with all restraints indicated. Provide a report showing the activities, or
portions of activities, completed during the reporting period. State the percentage of the work actually com-
pleted and scheduled, the remaining duration, and the progress along the critical path in terms of days ahead
or behind the allowable dates as of the report date. Indicate any changes made to the progress schedule.
Participate in a review and evaluation of the monthly update with the Engineer, as requested. Provide requested
revisions to the monthly update within 10 days.

(e) Supplemental Progress Schedule. Submit a supplemental progress schedule if, the project is determined
to be behind schedule. Include a revised network diagram and mathematical analysis showing the proposed
revised schedule. The conditions under which revisions of the progress schedule will be required include the
following:

1.  When delay in completion of any work item or sequence of work items results in an estimated extension
of project completion by either 20 working days or 5% of the remaining duration of time to complete
the project, whichever is less.

2. When delays in submittals or deliveries make replanning or rescheduling of the work necessary.
When the schedule does not represent actual prosecution and progress of the work.

When any change to the sequence of activities, the completion date for major portions of the work, or
changes occur which affect the critical path.

5. When contract modification necessitates schedule revision.

108.04 Limitation of Operations. Conduct the work at all times in such a manner and in such sequence
as will assure the least interference with traffic. Provide due regard to the location of detours and to the pro-
visions for handling traffic. Do not open up work to the prejudice or detriment of work already started.
Finishing a section on which the work is in progress may be required before work is started on any additional
sections if the opening of such section is essential to public convenience.

No work will be required on Saturdays, Sundays or State recognized holidays. If, however, electing to work
on such days, those days worked will be charged as working days. Give notice of intention to work on the afore-
mentioned days at least 48 hours in advance of such work. State recognized holidays are enumerated in
Subsection 101.03, for “Holidays.”

The Engineer may give notification in writing and require cessation of construction operations the day before,
during, and the day after said holidays, or at any other time if operations are of such nature, the project is so
located, and traffic is of such volume that it is deemed expedient to do so.

Do not permit traffic on any part of the completed prime coat, plantmix bituminous surface, plantmix bitu-
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minous open-graded surface, seal coat, cement treated base or Portland cement concrete pavement until autho-
rized.

Use hauling vehicles transporting materials to and from the project either empty or loaded meeting the
requirements and complying with laws and regulations as would be required when traveling on a public street
or highway for any other purpose.

During nonworking hours, park vehicles and equipment a minimum of 9 m (30 ft) from the pavement edge
of the traveled way over which public traffic is directed unless separated by guardrail or concrete barrier rail.

Locate employee parking within “cleared” right of way and a minimum of 9 m (30 ft) from the pavement
edge of the traveled way over which public traffic is directed unless separated by guardrail or concrete barrier
rail.

Do not store or stockpile materials and supplies within 9 m (30 ft) of a travel lane unless separated by
guardrail or concrete barrier rail.

Do not dispose of concrete slabs, concrete foundations, old bituminous surfacing, or other debris in median
or interchange quadrant areas.

Do not remove existing fence until new or temporary fences have been constructed in a manner that will pre-
vent pedestrians, children, livestock, or pets from entering upon or crossing the right of way or straying from
their appointed area. Provide such additional temporary fencing and gates as may become necessary to prop-
erly control such movement during construction. Such temporary fencing and gates will not be measured for
payment but the cost thereof shall be considered as included in the contract unit price bid for other items of
work.

Where speed zones are established or where traffic is controlled either for safety of the traveling public or
for protection of the work, do not exceed equipment speeds as ordered.

Carry out installation of cross drainage pipe which carry water for irrigation or stockwater purposes so as to
provide for a minimum delay of water service. Make satisfactory arrangements with the users of the water rel-
ative to their needs for such purposes.

Give notification in writing 18 hours in advance of any major deck pour. At this time the portion of the deck
to be poured shall be complete and ready to accept concrete. At the discretion of the Engineer, minor defi-
ciencies may be corrected during this 18 hour period.

Before placing any plantmix bituminous material, deliver and place shouldering material on the shoulders
ahead of the paving operation. Spread and compact shouldering material in a manner that will accommodate
emergency parking for public traffic.

Limit paving operation so that the shouldering up operation is not more than one day behind the placement
of the final lift of dense-graded plantmix bituminous surface. To accomplish this, place shouldering material to
the finished side slopes so that the shouldering material is flush with the top of the new dense-graded plantmix
bituminous surface. If more than 2 lifts of dense-graded bituminous surface are to be placed, and traffic is
allowed to use the roadway, blade up shouldering material flush with the top of the second lift of the new dense-
graded bituminous surface within one day after the placement of the second lift of the dense-graded bituminous
surface.

Shoulder up again after placement of the plantmix bituminous open-graded surface.
See Section 624 regarding accommodations for public traffic.

Note that other Contractors may be working on other contracts in the area of this contract. In the event of
concurrent work, coordinate operations with the other Contractors in such a manner that all requirements,
restrictions and stipulations specified in the specifications are met.

Remove existing mailboxes and install new mailboxes in a manner that will not disrupt or prevent the U.S.
Postal Service from mail pick up or delivery.

During the removal and installation of cattle guards and culvert pipes, maintain access for public traffic.
Remove and install cattle guards and culvert pipes !/ roadway width at a time. Once the work is started on the
removal and/or installation of the cattle guard and culvert pipe, work diligently and continuously until all lanes
of traffic can safely accommodate public traffic.
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Remove only as much guardrail as can be replaced during the same shift, or protect the area with portable
precast concrete barrier rail at no direct payment.

Place plantmix ramps with a minimum of 1:50 (50:1) transition before opening to public traffic where cold
milling is adjacent to cross streets and permitted approaches.

Perform concrete work prior to cold milling/paving adjacent travel lanes.

During removal and reconstruction of the curb ramps, maintain alternate pedestrian access at all times.
Backfill all drop offs at excavations for the curb ramps with aggregate base in the event the concrete is not
replaced within the next day. Complete the curb ramps at the intersections one quadrant at a time, so that pedes-
trian traffic is allowed at the other three quadrants. Do not work on more than 4 consecutive sidewalk ramps
at one time. Complete and reopen the ramp to the public within 2 days following the removal. Failure to com-
ply with this time constraint will result in the assessment of liquidated damages according to Subsection 108.09.

This contract, as described in the Contract Documents, Plans and Special Provisions, is in compliance with
Section 404 of the Clean Water Act and shall be constructed under a nationwide Department of the Army (DA)
Permit subject to the following conditions. Failure to comply with these conditions will be cause for the DA
District Engineer to recommend that the DA Division Engineer take discretionary authority to regulate the activ-
ity on an individual basis:

(a) No discharge of dredged or fill material may occur in the proximity of a public water supply intake.
(b) No discharge of dredged or fill material may occur in areas of concentrated shellfish production.

(c) No discharge of dredged or fill material may consist of unsuitable material (e.g., trash, debris, car bod-
ies, etc.) and material discharged must be free from toxic pollutants in toxic amounts (see Section 307
of the Clean Water Act).

(d) Discharges of dredged or fill material into waters of the United States must be minimized or avoided to
the maximum extent practicable at the project site (i.e., on site), unless the DA District Engineer has
approved a compensation mitigation plan for the specific regulated activity.

(e) Discharges in spawning areas during spawning seasons must be avoided to the maximum extent practi-
cable.

(f) To the maximum extent practicable, discharges must not permanently restrict or impede the passage of
normal or expected high flows or cause the relocation of the water (unless the primary purpose of the
fill is to impound waters).

(g) If the discharge creates an impoundment of water, adverse impacts on the aquatic system caused by the
accelerated passage of water and/or the restriction of its flow shall be minimized to the maximum extent
practicable.

(h) Discharges into breeding areas for migratory waterfowl must be avoided to the maximum extent practi-
cable.

(i) Any temporary fills must be removed in their entirety and the affected areas returned to the preexisting
elevation.

(G) No activity may cause more than a minimal adverse effect on navigation.

(k) Any structure or fill authorized shall be properly maintained, including maintenance to ensure public
safety.

(1) Appropriate erosion and siltation controls must be used and maintained in effective operating condition
during construction, and all exposed soil and other fills must be permanently stabilized at the earliest
practicable date.

(m) No activity may substantially disrupt the movement of those species of aquatic life indigenous to the
waterbody, including those species which normally migrate through the area, unless the activity’s pri-
mary purpose is to impound water.

(n) Heavy equipment working in wetlands must be placed on mats or other measures must be taken to min-
imize soil disturbance.

(o) No activity may occur in a component of the National Wild and Scenic River System.
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(p) No activity or its operation may impair reserved tribal rights, including, but not limited to, reserved
water rights and treaty fishing and hunting rights.

(@) No activity is authorized under any nationwide permit which is likely to jeopardize the continued exis-
tence of a threatened or endangered species or a species proposed for such designation, as identified
under the Federal Endangered Species Act, or which is likely to destroy or adversely modify the criti-
cal habitat of such species.

108.05 Character of Workers; Methods and Equipment. At all times employ sufficient labor and equip-
ment for prosecuting the several classes of work to full completion in the manner and time required by these
specifications.

Use workmen of sufficient skill and experience to perform properly the work assigned to them. Provide work-
men engaged in special or skilled work of sufficient experience in such work and in the operation of the equip-
ment required to perform all work properly and satisfactorily.

Remove forthwith at written request, any person employed who, does not acceptably perform his work in a
proper and skillful manner or is intemperate or disorderly, and do not employ again in any portion of the work
without approval.

For failure to remove such person or persons as required above, or failure to furnish suitable and sufficient
personnel for the proper prosecution of the work, the work may be suspended by written notice until such orders
are complied with.

Provide equipment of sufficient size and in such mechanical condition as to meet requirements of the work
and to produce a satisfactory quality of work. Use equipment which does not cause injury to the roadway, adja-
cent property or other highway from its use.

When the methods and equipment to be used in accomplishing the construction are not prescribed in the con-
tract, use any methods or equipment that satisfactorily demonstrates they will accomplish the contract work in
conformity with the requirements of the contract.

When the contract specifies that the construction be performed by the use of certain methods and equipment,
use such methods and equipment unless others are authorized. To receive such authorization, submit request in
writing and include a full description of the methods and equipment proposed to be used and an explanation of
the reasons for desiring to make the change. If approved, it will be on the condition that work shall be pro-
duced in conformity with contract requirements. If, after trial use of the substituted methods or equipment, it
is determined that the work produced does not meet contract requirements, discontinue the use of the substi-
tute method or equipment and complete the remaining construction with the specified methods and equipment.
Remove the deficient work and replace it with work of specified quality, or take such other corrective action as
directed. No change will be made in basis of payment for the construction items involved nor in contract time
as a result of authorizing a change in methods or equipment under these provisions.

See NRS 338.125 and NRS 613.250.

For failure to comply with NRS 338.130 the contract will be subject to termination according to Subsection
108.10.

108.06 Temporary Suspension of Work. The Engineer will have the authority to suspend the work
wholly or in part, for such period as he may deem necessary, due to unsuitable weather or to such other con-
ditions as are considered unfavorable for the suitable prosecution of the work, or for such time as he may deem
necessary due to the failure on the part of the Contractor to carry out orders given, or to perform any provi-
sion of the contract. Immediately comply with the written order to suspend the work wholly or in part. Resume
the suspended work when conditions are favorable and methods are corrected, as ordered or approved in writ-
ing.

If a suspension of work is ordered by reason of the failure to carry out orders or to perform any provision
of the contract, or by reason of weather conditions being unsuitable for performing any item or items of work,
which work, could have been performed before the occurrence of such unsuitable weather conditions had the
work been diligently prosecuted when weather conditions were suitable, perform all the work necessary to pro-
vide a safe, smooth and unobstructed passageway through construction for use by public traffic during the period
of such suspension as provided in Subsection 107.07, and as specified in the Special Provisions for the work.
For failure to perform the work above specified, the Department will perform such work and the cost thereof
will be deducted from money due or to become due.
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If a suspension of work is ordered due to unsuitable weather conditions, and the work was prosecuted with
energy and diligence before the time that operations were suspended, the cost of providing a smooth and unob-
structed passageway through the work will be paid for as extra work as provided in Subsection 104.03, or at
the option of the Engineer, such work will be performed by the Department at no cost to the Contractor.

If ordered to suspend all of the work or a portion of the work which is the current controlling operation or
operations, due to unsuitable weather or to such other conditions as are considered unfavorable to the suitable
prosecution of the work, the days on which the suspension is in effect shall not be considered working days as
defined in Subsection 101.03, for “Working Day.” If a portion of work at the time of such suspension is not a
current controlling operation or operations, but subsequently does become the current controlling operation or
operations, the determination of working days will be made on the basis of the then current controlling opera-
tion or operations.

If a suspension of work is ordered, due to the failure to carry out orders given or to perform any provision
of the contract, the days on which the suspension order is in effect shall be considered working days if such
days are working days within the meaning of the definition set forth in Subsection 101.03, for “Working Day.”

A suspension of work under any of the conditions set forth in this Section, shall not relieve the responsibil-
ities as set forth in Section 107.

Requests for additional compensation due to the ordered suspension of work shall be based on the following:

(a) If the performance of work is suspended or delayed by written order for an unreasonable period of time
(not originally anticipated, customary, or inherent to the construction industry) and believing that addi-
tional compensation and/or contract time is due as a result of such suspension or delay, submit in writ-
ing a request for adjustment within 7 days of receipt of the notice to resume work. The request shall set
forth the reasons and support for such adjustment.

(b) Upon receipt, the request will be evaluated. If agreed that the cost and/or time required for the perfor-
mance of the contract has increased 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, an adjustment (excluding profit) and modification to the
contract will be made in writing accordingly. Notification of the determination of whether or not an
adjustment of the contract is warranted will be made.

(c¢) No contract adjustment will be allowed unless the request for adjustment was submitted within the time
prescribed.

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

108.07 Preconstruction Conference. After the contract has been awarded and before commencing work,
the Engineer may designate a time and place satisfactory to the Contractor for a preconstruction conference. At
such time the detailed requirements will be outlined to be followed in performance of the contract.

108.08 Determination and Extension of Contract Time. The contract time for completion will be fixed
by the Department, and will be stated in the Special Provisions, either as a calendar date or based on a num-
ber of working days. See Subsection 101.03, for “Working Day.”

Perform the work in an acceptable manner within the time stated in the contract except that the contract time
for completion may be adjusted as follows:

(a) Based on the merits of specific circumstances encountered during the term of the contract, the Engineer
may adjust the contract time allowed to complete the work. Any such adjustment of time shall be in writ-
ing.

(b) In case of ordered suspension of major items of work and through no fault of the Contractor, the time
for completion shall be extended an amount equal to the elapsed time between effective dates of order
to suspend and order to resume.

(c) When delays occur due to unforeseen causes beyond the control and without the fault or negligence of
the Contractor, including, but not restricted to acts of God, acts of the public enemy, acts of government
agency, fires, floods, epidemics, strikes and freight embargoes, the time for completion shall be extended
an amount determined to be equivalent to the delays; provided, however, written request for such exten-
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sion of time is made within 10 days after the beginning of such delay. No allowance shall be made for
delay or suspension of the work due to fault of the Contractor.

Certain critical materials such as, steel, copper, aluminum and bituminous products may be difficult to obtain
due to a nationally recognized shortage or defense needs. Make every reasonable effort necessary to order and
procure all such critical materials sufficiently in advance so as not to delay the completion of the project. Should
a delay occur in obtaining critical materials that were properly ordered, the time for completion of the contract
may be extended an amount determined to be equivalent to the delay in project progress due to said delay in
obtaining critical materials provided:

(a) The delay in furnishing critical materials was due to defense needs or nationally recognized shortage.

(b) That satisfactory evidence is furnished that adequate steps were taken for a guaranteed delivery date from
his supplier.

(c) That paragraph “(a)” above is properly certified to by not less than three suppliers of the material. If
three suppliers are not available, so certify and supply certification from such suppliers as there are.

(d) That the Department does not find a source when notified of the shortage by the Contractor.
(e) That such material is obtained from the first source available after such certification.

The contract time shall begin as set forth in Subsection 108.02. When the final acceptance has been duly
made as prescribed in Subsection 105.16, the daily time charge shall cease.

Working days will not be charged for seeding deposit areas, haul roads and that work set forth in Subsection
104.06, provided that all other work has been completed.

108.09 Failure to Complete the Work on Time. Time is an essential element of the contract and it is
important that the work be pressed vigorously to completion. The cost to the Department of the administration
of the contract, including engineering, inspection and supervision will be increased as the time occupied in the
work is lengthened. The public is subject to detriment and inconvenience when full use cannot be made of an
incomplete project.

For failure to complete the work within the time specified in the contract or within such extra time as may
have been allowed by increases in the contract or by formally approved extensions granted by the Department,
there will be deducted from any money or amounts due or that may become due, the sum set forth in the Special
Provisions for each and every working day that the work remains uncompleted. This sum shall be considered
and treated not as a penalty but as liquidated damages due the State by reason of inconvenience to the public,
added cost of engineering and supervision and other items which have caused an expenditure of public funds
resulting from his failure to complete the work within the time specified in the contract.

Permission to continue and finish the work or any part of it after the time fixed for its completion, or after
the date to which the time for completion may have been extended, will in no way operate as a waiver on the
part of the Department of any of its rights under the contract.

Working days normally will not be charged for seeding deposit areas, haul roads and that work set forth in
Subsection 104.06 provided that all other work has been completed.

However based upon presumptive completion of all pay items, as determined by the Engineer, 30 days or
10% of the contract working days, whichever is greater, will be allowed to perform final clean up. If all work
required in Subsection 104.06 is not finished within the above time charging of working days will be resumed
until the final clean up has been completed.

108.10 Default and Termination of Contract. If the Contractor:
(a) Fails to begin the work under the contract within the time specified in the Notice to Proceed, or

(b) Fails to perform the work with sufficient workmen and equipment or with sufficient materials to assure
the prompt completion of said work, or

(c) Performs the work unsuitably or neglects or refuses to remove materials or to perform such work as may
be rejected as unacceptable and unsuitable, or

(d) Discontinues the prosecution of the work, or

(e) Fails to resume work which has been discontinued within a determined time after notice to do so, or
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(f) Becomes insolvent or is declared bankrupt or commits any act of bankruptcy or insolvency, or
(g) Allows any final judgment to stand against him unsatisfied for a period of 5 days, or
(h) Makes an assignment for the benefit of creditors, or

(i) Fails to comply with contract requirements regarding minimum wage payments or Equal Employment
Opportunity requirements, or

(j) For any other cause whatsoever, fails to carry on the work in an acceptable manner, notice will be given
in writing to the Contractor and his surety of such delay, neglect or default.

If the Contractor or surety, within a period of 10 days after such notice, shall not proceed in accordance
therewith, then the Engineer shall have full power and authority without violating the contract, to take the pros-
ecution of the work out of the hands of the Contractor. The Engineer may, at his option, call upon the surety
to complete the work according to the terms of the contract; or he may take over the work, including any or
all materials and equipment on the project as may be suitable and acceptable, and may complete the work by
force account, or may enter into a new agreement for the completion of said contract according to the terms
and provisions thereof, or use such other methods as, in his opinion, will be required for the completion of said
contract in an acceptable manner.

All costs and charges incurred by the Department, together with the cost of completing the work under the
contract, will be deducted from any money due or which may become due. In case the expense so incurred by
the Department is less than the sum which would have been payable under the contract if it had been completed
by said Contractor, then said Contractor shall be entitled to receive the difference. In case such expense exceeds
the sum which would have been payable under the contract, then the Contractor and his surety shall be liable
and shall pay to the State the amount of said excess.

The contract or any portion thereof may also be ordered terminated in writing after determining that, for rea-
sons beyond either Department or Contractor control, the Contractor is prevented from proceeding with or com-
pleting the work as originally contracted for, and that termination would therefore be in public interest. Such
termination must be with the concurrence of the Board of Directors and with the approval of the FHWA when
applicable.

If a contract, or a portion thereof, is terminated, it shall be subject to the following conditions:

(a) Completed items of work as of the date of termination will be paid for at the contract bid price. Payment
for partially completed work will be made either at agreed prices or by force account methods described
elsewhere in these specifications. Items which are eliminated in their entirety by such termination will
be paid for as provided in Subsection 109.04. In no event will loss of anticipated profits be considered
as part of any settlement.

(b) Acceptable materials obtained or ordered by the Contractor for the work and that are not incorporated
in the work shall, at the option of the Contractor, be purchased from the Contractor based upon the
delivered cost of the materials at such points of delivery as may be designated. Do everything possible
to cancel unfilled orders.

(¢) Termination of a contract or a portion thereof shall not relieve the Contractor of his responsibilities for
the work completed nor shall it relieve his surety of its obligation for and concerning any claims arising
out of the work performed.

(d) Submit any claim for loss or damages not covered above or elsewhere in these specifications within 60
days after receipt of the Order of Termination by the Contractor for the Director’s acceptance or rejec-
tion. It is the intent of this Subsection that an equitable settlement between the parties be reached pur-
suant to negotiation.

108.11 Termination of the Contractor’s Responsibility. Whenever the improvement contemplated and
covered by the contract is completely performed and all parts of the work have been approved and accepted,
according to the contract, and the final progress payment paid, obligations shall then be considered fulfilled,
except as set forth in the contract bond and as provided in Subsection 107.11.

108.12 Right of Way Delays. If, through the failure of the State to acquire or clear right of way, a loss
is sustained which could not have been avoided by the judicious handling of forces, equipment and plant, there
will be paid to the Contractor such amount as may be found to be a fair and reasonable compensation for such
part of the actual loss, as, in the opinion of the Engineer, was unavoidable, determined as follows.
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Compensation for idle time of equipment will be determined in the same manner as determinations are made
for equipment used in the performance of extra work paid for on a force account basis, as provided in Subsection
109.03, with the following exceptions:

(a) The time for which such compensation will be paid will be the actual normal working time during which
such delay condition exists, but in no case will exceed 8 hours in any one day.

(b) The days for which compensation will be paid will be the working days charged to the contract except
that no compensation will be paid for Saturdays, Sundays or holidays regardless of working days charged.

Understand actual loss to include no items of expense other than idle time of equipment and necessary pay-
ments for idle time of men, cost of extra moving of equipment, and cost of longer hauls. Compensation for idle
time of equipment will be determined as provided in this Subsection and compensation for idle time of men
will be determined as provided in Subsection 109.03, and no markup will be added in either case for overhead
and profit.

If performance of work is delayed as the result of the failure of the Department to acquire or clear right of
way, an extension of time determined pursuant to the provisions in Subsection 108.08, will be granted.

108.13 National Emergency and Termination of Contract. The State may, by written notice, with the
approval of the FHWA where applicable, terminate the contract or a portion thereof when the Contractor is pre-
vented from proceeding with the construction contract as a direct result of an Executive Order of the President
with respect to the prosecution of war or in the interest of national defense.

When contracts, or any portion thereof, are terminated before completion of all items of work in the con-
tract, payment will be made for the actual number of units or items of work completed at the contract unit
price, or as mutually agreed for items of work partially completed or not started. No claim for loss of antici-
pated profits will be considered.

Reimbursement for organization of the work (when not otherwise included in the contract) and moving equip-
ment to and from the job will be considered where the volume of work completed is too small to compensate
for these expenses under the contract unit prices, the intent being that an equitable settlement will be made.

Acceptable materials, obtained for the work, that have been inspected, tested and accepted, and that are not
incorporated in the work may, at the option of the Engineer, be purchased at actual cost as shown by receipted
bills and actual cost records at such points of delivery as may be designated.

Termination of a contract or a portion thereof shall not relieve the responsibilities for the completed work,
nor shall it relieve surety of its obligation for and concerning any just claims arising out of the work performed.
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SECTION 109

MEASUREMENT AND PAYMENT

109.01 Measurement of Quantities. The measurement and determination of the number of units of each
pay item will be made in general as prescribed hereinafter and specifically as set out under the “measurement”
Subsection of the Section for each pay item.

Unless otherwise specified, measurement will be made when the work is in place, complete, and accepted,
measurements will be made of the actual work performed, except work outside the design limits or other
adjusted or specified limits (staked limits) will not be measured. Structures will be measured to the neat lines
shown on the plans or to approved lines that have been adjusted to fit field conditions.

After the items of work are completed and before final payment is made, the quantities of the various items
of work performed will be determined as the basis for final settlement for all other than lump sum contracts.
In the case of unit price items, the actual amount of work performed and materials used will be paid for accord-
ing to these specifications, as shown by the final measurements, unless otherwise specified.

Actual authorized quantities of work satisfactorily completed under the contract will be measured according
to International System of Units (SI) measures for metric unit contracts, and United States Standard Measures
for English unit contracts. Unauthorized wasting of material will be deducted and only such quantities as are
actually incorporated in the completed work will be included in the final progress payment.

Unless otherwise specified, longitudinal measurements for area computations will be made horizontally, and
no deductions will be made for individual fixtures having an area of 1 m? (9 ft?) or less. Unless otherwise spec-
ified, transverse measurements for area computation will be the neat dimensions shown on the plans or ordered
in writing.

In computing volumes of excavation, embankment and borrow, the average end area method will be used
unless otherwise specified.

All items which are measured by the linear meter (linear foot) such as pipe culverts, underdrains, guardrails,
etc., will be measured parallel to the base or foundation upon which such structures are placed, unless other-
wise shown on the plans.

When water meters are required, the accuracy of the meters will be checked by comparing the actual mass
of approximately 4,000 L (1,000 gal), or 4 m?® (125 ft}), as metered with the calculated mass using a reference
density 1.00 kg/L (8.33 Ib/gal) or 1,000 kg/m? (62.4 1b/ft}). Unless otherwise specified, provide water meters
accurate to within 2% of the indicated amount. The frequency of checking water meters will be determined.

The term “metric ton” shall mean 1,000 kg. The term “ton” shall mean the short ton consisting of 2,000 1b
avoirdupois. Weigh all materials which are specified for measurement by the metric ton (ton) on certified scales
set at designated locations. Weigh all materials on platform scales with the following exception: In lieu of plat-
form scales, provide an automatic printer system which will print the masses of the material delivered, provided
the system is used in conjunction with an approved automatic batching control system. Such evidence shall be
evidenced by a weigh ticket for each load. Provide not less than ten 25 kg (50 Ib) standard masses for testing
the scales.

Furnish scales with a certificate of inspection by the Bureau of Weights and Measures. The scales shall be
tested and inspected by the Bureau of Weights and Measures and a new inspection certificate required as often
as deemed necessary, and after each scale move, in order to insure the accuracy of the scales. The cost of the
initial scale inspection will be borne by the Department. Additional inspections shall be at own expense. Notify
the Engineer and the Bureau of Weights and Measures a minimum of 7 days before the date needing a scale
inspection.

Provide platform scales of sufficient size and capacity to weigh, in one operation, the entire loaded vehicle.
Combination vehicles may be weighed as separate units, provided the connecting device between vehicles is so
constructed that no mass other than that of the device itself is transmitted to either vehicle. When combination
vehicles are used, level approaches to and from the scale platform for sufficient distance to accommodate that
portion of the combination vehicle that is off the scale platform. In instances where combination vehicles are
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weighed, level the approaches to and from the scale platform with the scale platform for a minimum distance
of 15 m (50 ft) from each end of the scale platform.

If combination vehicles are utilized, make provisions to insure that all braking devices are disengaged during
weighing operations as insurance against stresses being transmitted between either vehicle.

Construct the scale pit of sufficient width to permit access to all scale components for purposes of inspec-
tion, repair, cleaning and adjusting.

Use support members for platform scales per the manufacturers recommendations.

Equip platform scales with weatherproof housing so constructed as to protect the recording device and per-
mit the weighmaster convenient access to all beams and dials. Provide housing not less than 1.8 m (6 ft) wide,
2.4 m (8 ft) long and 2.1 m (7 ft) high, and with 2 windows, adjustable for ventilation, one facing the scales,
and equip with a suitable shelf. Provide heating, cooling, and electric lights when requested.

A hopper weight system of an approved type may be used. Furnish the hopper weight system with one mas-
ter counter to run continuously and one remote counter which will print the mass in individual loads, then reset
to zero automatically. Place the remote unit in a weatherproof house with 2 windows. One window shall face
the point of loading and the hopper weight system. Also equip this window with a suitable shelf. Supply a con-
trolled method of heating for cold weather operations.

If a hopper weight system is used, adhere to the following procedures:

(a) Calibrate the hopper weight system against the platform scales, which must have a certificate of inspec-
tion.

(b) At the beginning and middle of each shift, or as requested, reweigh 2 consecutive loads of material
weighed over the hopper weight system on the platform scales. The total mass indicated by the hopper
weight system on the 2 loads must check with the platform scale mass within 0.5%. If the hopper weight
system weigh out of this tolerance, weigh all loads on the platform scales until the condition is rectified.

(¢) Use consecutively numbered, individual weigh tickets with the hopper weight system masses stamped by
the remote counter.

Unless otherwise specified, weigh materials shipped by rail over the authorized project scales before incor-
poration into the work.

Timber will be measured by the cubic meter (1,000 feet board measure, Mfbm) actually incorporated in the
structure with no allowance for any waste except beveled ends. Measurement will be based on nominal widths
and thicknesses, and the extreme length of each piece.

When a complete structure or structural unit (in effect, “lump sum” work) is specified as the unit of mea-
surement, the unit will be construed to include all necessary fittings and accessories.

Haul materials for which measurements are obtained by the cubic meter (cubic yard) “loose measurement”
or “measured in the vehicle” in approved vehicles and measured therein at the point of delivery. No allowance
will be made for the settlement of material in transit. Vehicles for this purpose may be of any acceptable size
or type, provided that the body is of such shape that the actual delivered contents may be readily and accurately
determined and will remain constant. Unless all approved vehicles on the work are of uniform capacity, each
vehicle must bear a plainly legible identification mark, indicating its specified approved capacity. Load all vehi-
cles to at least their water level capacity and level loads when the vehicles arrive at the point of delivery. Loads
not hauled in approved vehicles or of a quantity less than the specific approved quantity for the hauling vehi-
cle will be subject to rejection and no compensation will be allowed for the hauling of the material.

The unit of measurement for liquid asphalts, emulsified asphalts and paving asphalts, when specified to be
measured for payment, will be by the metric ton (ton) or liter (gallon).

Quantities of bituminous binders wasted or disposed of in a manner not called for under these specifications,
or remaining on hand after completion of the work, will not be paid for.

When permitted, pay quantities of bituminous binder may be determined from volumetric measurements of
the bituminous binder, in which case deliver the bituminous binder in calibrated tanks and accompany each tank
with its proper measuring stick and a calibration card signed by a sealer of weights and measures and pay quan-
tities will be determined by the following procedure.

The tank and stick calibrations shall be in metric units for metric unit contracts and English units for English
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unit contracts. Reduce volumetric measurements at any temperature to the volume the material would occupy
at 15.6 °C (60 °F), before converting the volumetric measurements to mass.

Use the following tables to convert volumes from liters (gallons) to mass:
Average Masses and Volumes of Liquid Asphalt at 15.6 °C (60 °F)

Grade MC or SC L/metric ton (Gal/ton) kg/L (Ib/gal)
70 1,056 (253) 0.947 (7.9)

250 1,039 (249) 0.959 (8.0)

800 1,022 (245) 0.983 (8.2)

3000 1,005 (241) 0.995 (8.3)

Average Masses and Volumes of Asphalt Cement at 15.6 °C (60 °F)

Grade L/metric ton (Gal/ton) kg/L (Ib/gal)
AC-2.5 993 (238) 1.007 (8.4)
AC-5, 10 or 20 981 (235) 1.019 (8.5)
AC-30 or 40 972 (233) 1.031 (8.6)
AC-20P 981 (235) 1.019 (8.5)

Average Masses and Volumes of Emulsified Asphalt at 15.6 °C (60 °F)

Type L/metric ton (Gal/ton) kg/L (Ib/gal)
All grades 1,005 (241) 0.995 (8.3)

When converting the volume of liquid asphalt, asphalt cement or emulsified asphalt at any temperature to the
volume at 15.6 °C (60 °F) use a conversion factor for correlation. Said conversion factors shall be those pre-
scribed in “The Asphalt Institute” publication of “Manual Series No. 6.”

Rental of equipment will be measured by time within 0.5 hours of actual working time and necessary trav-
eling time of the equipment within the limits of the project. If equipment has been ordered on the job on a
standby basis, half-time rates for the equipment will be paid.

When special equipment has been ordered in connection with force account work, travel time and trans-
portation to the project will be measured as hereinafter outlined. For the use of special equipment moved in on
the work and used exclusively for extra work paid for on a force account basis, the rental rates determined as
provided in Subsection 109.03, and the cost of transporting the equipment to the location of the work and its
return to its original location will be paid, all according to the following provisions:

(a) The original location of the equipment to be hauled to the location of the work will be agreed to in
advance.

(b) The State will pay the costs of loading and unloading such equipment.

(c) The cost of transporting equipment in low bed trailers shall not exceed the hourly rates charged by estab-
lished haulers.

(d) The rental period shall begin at the time the equipment is unloaded at the site of the extra work, shall
include each day that the equipment is at the site of the extra work, excluding Saturdays, Sundays and
legal holidays unless the extra work is performed on such days, and shall terminate at the end of the day
on which the Engineer directs the Contractor to discontinue the use of such equipment.

(e) Should the Contractor desire the return of the equipment to a location other than its original location,
the State will pay the cost of transportation by the above provisions, provided such payment shall not
exceed the cost of moving the equipment to the work.

(f) Payment for transporting and loading and unloading equipment as above provided will not be made if
the equipment is used on the work in any other way than upon extra work paid for on a force account
basis.

Material wasted or disposed of in a manner not called for under the contract, material not unloaded from the
transporting vehicle, material placed outside of the limits indicated or given on the plans, or material remain-
ing on hand after completion of the work will not be paid for except as otherwise provided.

109.02 Scope of Payment. Unless otherwise provided under “Basis of Payment,” payments will be made
for the actual quantities of contract items performed according to the plans and specifications, and if, upon com-
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pletion of the construction, these actual quantities show either an increase or decrease from the quantities given
in the proposal, the contract unit prices will still prevail, except as provided in Subsections 109.04 and 104.02.

Except as provided in 107.16, accept the compensation, as herein provided, in full payment for the follow-
ing:
(a) The work complete, including all supervision, labor, material, tools, equipment and incidentals neces-
sary for all work contemplated and embraced under the contract;

(b) Any loss or damage due to the nature of the work, the action of the elements, strikes or lockouts;
(c) Accidents to employees or the public, or both;

(d) Unforeseen difficulties or obstructions which may arise or be encountered during the prosecution of the
work;

(e) All risks whatsoever connected with the work under contract until it is accepted;

(f) All expenses incurred by or in consequence of, the suspension or discontinuance of the prosecution of
the work as herein specified, and in completing the work and the whole thereof, including the carrying
out of all the requirements of these “general requirements and covenants” in an acceptable manner
according to the plans and specifications.

If the “Basis of Payment” clause in the specifications relating to any unit price in the proposal requires that
the said unit price cover and be considered compensation for certain work or material essential to the item, this
same work or material will not be measured or paid for under any other pay item except as provided for in
Subsection 104.05.

Any partial payment or payment of any retained percentage, except by and under the approved final progress
payment and voucher, in no way shall affect the obligation to repair or renew any defective parts of the con-
struction or to be responsible for all damages due to such defects.

Those Subsections containing pay items of bituminous materials are subject to the following requirements:

It is agreed by the parties to the contract that (a) in case the bituminous material does not conform to
the requirements set forth in Section 703, damage will be sustained by the Department, and that (b) it is
extremely difficult to ascertain the actual damage which the Department will sustain; therefore, it is
agreed the Contractor will pay to the Department as liquidated damages or the Department, at its option,
may deduct from any money due or to become due the Contractor from the Department an amount set
forth in the following schedule:

Number of Demerits Liquidated Damage, $ per metric ton (ton)***
From Section 703 All, except AC-20P or PG Grades AC-20P or PG Grades
1-2 6 (5 11 (10)
3-5 11 (10) 22 (20)
6-9 17 (15) 33 (30)
10-14 28 (25) 55 (50)
15-20 55 (50) 110 (100)
21-30* 75% of the cost of the asphalt product**
31-40%* 100% of the cost of the asphalt product**
41* or more Value and deduct to be determined

*Remove and replace material shown by test to have 21 or more demerits. At the option of the Engineer, material having 21 or more demerits
may be left in place; if such material remains in place, the demerits specified above shall be assessed as liquidated damages for said material.
Material removed will not be paid for and the removal thereof will be at the Contractor’s expense.

**Cost of the asphalt product will be based on the Engineer’s Estimate or the Contractors bid, whichever is greater, per metric ton (ton) of the
asphalt product. When a bid item is not provided for the bituminous material, the cost of the asphalt product will be specified in the Special
Provisions.

*##*[iquidated damages for emulsified asphalts will be assessed per the diluted tonnage used. When a bid item is not provided for the bitumi-
nous material, the liquidated damages will be assessed on the tonnage calculated from the theoretical application rate or the Job Mix Formula.

109.03 Extra and Force Account Work. Extra work will be paid for according to the accepted contract
change order or the accepted letter of authorization. Work specified in the order to be performed at agreed unit
prices will be paid for in the same manner as proposal items.

When extra work paid for on a force account basis is performed by forces other than the Contractor’s orga-
nization, reach agreement with such other forces as to the distribution of the payment made by the Department
for such work. No additional payment therefore will be made by the Department by reason of the performance
of the work by a subcontractor or other forces.
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On all force account work, the plan of work to be followed, the equipment to be used, and the amount and
class of labor to be employed shall be determined by the Engineer.

(@)

(b)

Specialized Work: Whenever required to perform minor, originally unanticipated work of a specialized
nature for which not properly equipped, the work may upon approval be performed by a local firm or
specialist who is proficient in the type of work to be performed.

Payment for this work shall be the actual cost as evidenced by copies of invoices from the person or firm
who performed the work. To the actual cost will be added the sum of 10% for profit and overhead with
no further compensation therefore.

Owner-Operators: Whenever authorized to utilize bona fide owner-operators on force account work,
payment will be at the lump sum rate shown on the Contractor’s payrolls which includes wages and
equipment rental. To this lump sum rate shall be added the sum of 10% for the Contractor’s profit and
overhead with no further compensation therefore.

Work specified and performed on a force account basis will be paid for as follows:

(@)

(b)

(©)

Labor. The cost of labor will be paid for the workmen (including foremen when authorized by the
Engineer), used in the actual and direct performance of the work. The cost of labor, whether the
employer is the Contractor, subcontractor, or other forces, will be the sum of the following:

1. Actual Wages Plus Vacation Pay plus Zone Rates. The actual wages and zone rates paid, plus vaca-
tion pay, which shall not include any employer payments to, or on behalf of, workmen for health
and welfare, pension, and similar purposes.

2. Labor Surcharge. To the actual wages, plus vacation pay, as defined above, will be added a labor

surcharge, which shall constitute full compensation for all payments imposed by State and Federal
laws. The labor surcharge will be calculated for each calendar year by the Department’s
Construction Division. The percentage may be obtained by contacting the Construction Division in
the Department’s General Headquarters, 1263 South Stewart Street, Carson City, Nevada 89712,
phone (775) 888-7460.

3. Fringe Benefits. To the sum of paragraph 1. “Actual Wages Plus Vacation Pay plus Zone Rates,”

and paragraph (a), “Specialized Work” above, shall be added all other payments made to or on
behalf of the workmen as required by collective bargaining agreements, or as otherwise provided in
the Special Provisions.

Provide a complete Fringe Benefit Statement (NDOT Form 040-075) for each job classification uti-
lized on the contract.

4. Subsistence and Travel Allowance. Subsistence and travel allowance paid to such workmen as

required by collective bargaining agreements.
To the total of the direct costs computed above, there will be added a markup of 25%.

Materials. Materials accepted and used in the work will be paid for at the actual cost of such materi-
als, to which cost shall be added an amount equal to 20% of the sum thereof.

Equipment. For any machinery or special equipment, the use of which has been authorized by the
Engineer, the Contractor will be paid for the use of equipment in the manner hereinafter specified,
regardless of ownership and any rental or other agreement, if such may exist, for the use of such equip-
ment entered into by the Contractor.

Rental rates will be determined as follows:

1. The base rates shall be those established in publications and revisions thereto entitled “Rental Rate
Blue Book for Construction Equipment” or the “Rental Rate Blue Book for Older Construction
Equipment” available from Equipment Watch, 1735 Technology Drive, Suite 410, San Jose, CA
95110-1313, phone (408) 467-6700.

The hourly rate to be paid shall be the monthly rate multiplied by an average regional adjustment
factor of 1.05, divided by 176, multiplied by the appropriate rate adjustment factor, plus the esti-
mated operating cost per hour shown therein, rounded to the nearest $0.10.

2. Attachments (e.g. tractor with ripper and dozer or tractor with loader and backhoe) will be included

in the hourly rental rate only when deemed essential to the work as determined by the Engineer.
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When multiple attachments are approved for use and are being used interchangeably, the attachment
having the higher rental rate shall be the only one included for payment.

3. No direct payment will be made for necessary accessories (including replenishing blades, augers,
teeth, hoses, bits, etc.) if not listed in the Rental Rate Blue Book.

4. No compensation will be allowed for shop tools having a daily rental rate of less than $10 as set
forth in Section 18 of the Rental Rate Blue Book.

A copy of the “Rental Rate Blue Book for Construction Equipment” is available for inspection by inter-
ested parties at the office of the Resident Engineer and in the Headquarters Construction Division Office
in Carson City. Additionally, a copy of the “Rental Rate Blue Book for Older Construction Equipment”
is available for inspection in the Headquarters Construction Division Office.

Interested parties desiring to purchase these publications should direct their inquiries directly to
Equipment Watch at the address stated above.

If ordered to use equipment not listed in the aformentioned publications, a suitable rental rate for such
equipment will be established. Furnish any cost data which might assist in the establishment of such
rental rate.

Except as provided in Subsection 109.01, payment will be made for the actual time that such equipment
is in operation on the work, to which rental sum 20% shall be added.

Authorized standby time for idle equipment will be paid for at 50% of the “monthly rate multiplied by
an average regional adjustment factor of 1.05, divided by 176, multiplied by the appropriate rate adjust-
ment factor,” rounded to the nearest $0.10. No operating cost, markup, overhead or profit will be added.

The rental rates paid as above provided shall include the cost of fuel, oil, lubrication, supplies, small
tools, necessary attachments, repairs and maintenance of any kind, depreciation, storage, insurance and
all incidentals.

If performing force account work, supply a complete Force Account Equipment Listing (NDOT Form
040-033) for each piece of equipment utilized.

(d) Supervision and Tools. No additional allowance will be made for general superintendents, the use of
small tools or other costs for which no specified allowance is herein provided.

(e) Records. At the end of each day the Contractor’s representative and the Engineer shall compare records
of the cost of the work to be done as ordered on a force account basis.

(f) Documentation.

1. Labor. No payment will be made for labor performed on force account work until furnishing cer-
tified copies of payrolls covering that period when the force account work was performed. The pay-
rolls shall indicate name, classification, dates, daily hours and hourly rate for each workman.

2. Materials. Furnish copies of the suppliers extended invoices, including transportation charges.
However, if materials used on the force account work are not specifically purchased for such work,
but are taken from the Contractor’s stock, then in lieu of the invoices, furnish an affidavit certify-
ing that such materials were taken from stock, that the quantity claimed was actually used, and that
the price and transportation claimed represent the actual cost.

109.04 Eliminated Items. Should any items contained in the proposal be found unnecessary for the
proper completion of the work, written order may be given to eliminate such items from the contract, and such
action shall in no way invalidate the contract. When a Contractor is notified of the elimination of items, actual
work done and all costs incurred will be reimbursed, including mobilization of materials before said notifica-
tion.

109.05 Fuel Escalation. The Fuel Escalation Clause, as described herein, may be enacted when requested
by the Contractor or deemed necessary by the Department. Enactment of the Fuel Escalation Clause will only
be considered when the increase or decrease of the “Contract Price” for fuel as defined herein exceeds 25%.

The use of the price adjustment provisions developed for the Fuel Escalation Clause are intended to mini-
mize the cost effects of price uncertainty to the Contractor and the Department, for fuel used in the construc-
tion of this contract. The price adjustment provisions are not intended to compensate the Contractor for what
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would be considered normal day-to-day fluctuations or seasonal changes. The price adjustment provisions are
not intended to serve as a guarantee for full compensation for fuel price fluctuations but are intended to pro-
vide for a sharing, by the Department, in a portion of the Contractor’s risk which could result from unusual
price fluctuations. The price adjustment provisions do not serve to relieve the Contractor of risks associated
with fluctuation in prices beyond the amount adjusted by the provisions.

If the Fuel Escalation Clause is activated, the clause will apply from the period of time the unusual price for
fuel began, until the end of the contract.

Fuel Escalation Clause

Contract fuel costs will be adjusted upward or downward on a bi-weekly basis. To accomplish this adjust-
ment the Department will determine, for each contract, a “Fuel Factor Percentage” that represents an estimated
percent of fuel cost by type of construction. The “Fuel Factor Percentage” will be applied to each bi-weekly
progress payment balance due (excluding payments for stockpiled materials) to determine a “Bi-weekly Fuel
Cost.”

The bi-weekly fuel adjustment shall be calculated by comparing a “Contract Price” to an “Adjustment Price”
to determine a percent of increase or decrease. The adjustment will be determined by the Department using the
average diesel (No. 2 fuel oil) price postings for Reno and Las Vegas as provided by Oil Price Information
Services. The method for calculating the “Bi-weekly Fuel Adjustment” will be as described in the following
paragraphs:

(a) Fuel Factor Percentage (Ffp). The “Fuel Factor Percentage” (Ffp) will be an estimated fuel factor as
a percentage of cost by type of construction as determined by the Department. The “Fuel Factor
Percentage” will be specified in the Special Provisions.

(b) Bi-Weekly Fuel Cost (Bfc). The “Bi-Weekly Fuel Cost” (Bfc) will be the contract bi-weekly progress
payment balance due (excluding payments for stockpiled materials) multiplied by the “Fuel Factor
Percentage.”

(c) Base Price (Bp). The “Base Price” (Bp) for fuel will be determined weekly using the prices posted on
Monday of each week.

(d) Contract Price (Cp). The “Contract Price” (Cp) for fuel will be established for the week during which
the bid opening is held. The “Contract Price” will be determined using the “Base Price” of fuel for the
week of the bid opening averaged with the “Base Price” of fuel recorded for the previous three weeks.

() Adjustment Price (Ap). The “Adjustment Price” (Ap) will be the average of the “Base Prices” recorded
during the bi-weekly progress payment period.

(f) Compensation Formula. The compensation payable as part of each bi-weekly progress payment will be
subject to increase or decrease in accordance with the following provisions for fuel price fluctuations
exceeding 25%. The bi-weekly fuel adjustment will be determined in accordance with the following for-
mula:

For an increase in fuel adjustment prices that exceed 25% of the “Contract Price” (Cp):

A = <é—P—1.2s> Bfe
p

For a decrease in fuel adjustment prices that exceed 25% of the “Contract Price” (Cp):

A= <o.75—’ﬁ> Bfc
Cp
Where: A=Bi-weekly fuel adjustment in dollars rounded to the nearest dollar.
Ap=“Adjustment Price”
Cp=“Contract Price”
Bfc=“Bi-Weekly Fuel Cost”

(g) Compensation Adjustment. The adjustment in compensation for fuel shall also be subject to the fol-
lowing:

1. Payment of compensation provided herein will be made as part of the progress payment. The
Contractor shall be liable to the state for decreased compensation adjustments and the Department
may deduct the amount thereof from any monies due or that may become due the Contractor.
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2. The maximum adjustment allowed under the terms of this specification occurs when the “Adjusted
Price” exceeds the “Contract Price” by 75%.

The Department reserves the right to cancel the contract whenever the adjustment exceeds 75%. The
contract may be canceled in part or in whole by the Department. If the Department elects to can-
cel the contract, in part or in whole, price adjustments shall not be allowed for other than major bid
items. Adjustments to major bid items shall be in accordance with Subsection 104.02.

109.06 Partial Payment. Progress payments will be made once each month as the work satisfactorily pro-
gresses. The progress payments will be based upon material in place, or on the job site and invoiced, and labor
expended thereon. The total amount of the partial payment ascertained as allowable for payment will be paid
each month until such time as a total of 85% of the contract price has been paid. The contract price will be
adjusted upward or downward according to approved changes throughout the life of the contract. Once 85% of
the adjusted contract price has been paid, the Department will withhold retent in the amount of 5% of said
adjusted contract price or $50,000, whichever is less, until the entire contract is completed satisfactorily and
accepted by the Director. If the work in progress is being performed on a satisfactory basis, the Director may
reduce the percentage retained if he finds that sufficient reasons exist for additional payment and has obtained
written approval from every surety furnishing bonds for the work. Any remaining money must be retained until
the entire contract is completed satisfactorily and accepted by the Director.

Control of retent funds under the contract:

Contract retent funds will be deposited with the State Treasurer in a Contract Retent Holding Account,
identified by the contract number. The retent will be invested by the State Treasurer and interest earned
on the balance will be credited to the retent account.

If a Contractor wishes the retent funds to be placed in a bank designated by him, pursuant to NRS 408.383,
he must notify the Department in writing at the preconstruction conference. The Contractor must use a
bank in the State of Nevada that meets the State Treasurer’s collateralization requirements as set forth in
NRS 356.020. Upon receiving the Contractor’s choice of a bank to be used, the Department will submit
the request to the State Treasurer for a determination that the bank meets their collateralization require-
ments. If the bank does not meet the requirements, the Contractor will be required to select a bank that
does. The funds will be deposited into a time certificate of deposit or a money market account identified
as “Nevada Department of Transportation Retent Funds for Contract No. * .” (* Contract number as
assigned to each contract).

A Contractor may substitute securities as specified in NRS 408.383(5) of a market value at least equal in
value to the amount of the retent and receive payment of the retent.

The Department will remain in control of the retent balance, including substituted securities, and the inter-
est earned thereon, until final acceptance of the project and all certificates, guarantees, releases, affidavits
and all other documentation required in the general provisions are received. Upon final acceptance, the
retent and accrued interest thereon will be released to the Contractor. At the time of release of the con-
tract retent principal, interest earned through the end of the previous calendar quarter will also be paid.
Interest earned in the final quarter will be paid within 30 days after the end of the final quarter.

The interest paid to the Contractor is for the Contractor’s benefit and is income to the Contractor for
income tax purposes. If part of the retent is to be returned to the Department, the interest earned will like-
wise be prorated between the amount going to the Contractor and the amount being returned to the
Department.

Pay administrative charges, if any, in connection with a requested deposit of the retent or a deposit by the
Contractor of securities as provided by NRS 408.383, out of the interest accruing on the deposit or on the
securities deposited.

The above deposit will be closed out and forwarded when the contract is accepted and determination made
that the contract should be finalized and final payment made.

No payments will be made, when, the work is not satisfactorily proceeding according to the provisions of the
contract.

Do not construe any progress payment to be an acceptance of any defective work or improper material.

Be responsible for any material that has been included in the progress payment.
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The cost of materials conforming to the plans and specifications (“materials” being those which are required
to be contained and incorporated in a finished contract bid item) and not at the time incorporated in the work,
may also be included in the payment. In no case shall the amount paid exceed the amount bid for a particular
bid item.

Partial payment will be made on manufactured materials which have been purchased and stockpiled for use
on the project provided said materials are stockpiled within boundaries of the State of Nevada and subject to
the following limitations:

(a) Stockpiled separate and apart from materials that are not to be used on this contract.

(b) Tagged or marked in such a manner that they are easily identified as materials for this contract.

(¢) Kept safe from theft and vandalism.

(d) Allowed access to during normal working hours for periodic inspections by representatives of the State.
() Removed and utilized on this contract only.

Partial payment will also be made for stockpiled materials for Item No. 506 0000, “Structural Steel,” stock-
piled either within or outside the State of Nevada at the supplier’s or Contractor’s storage site. Partial payments
for structural steel shall be subject to the preceding conditions in paragraphs (a) through (e) and in addition
thereto, the following conditions in paragraphs (a) through (c):

(a) Roll steel plates to the proper dimensions for a particular girder.
(b) Provide invoices for labor and materials with the request for partial payment.
(c) All stockpiled plates shall be checked and verified against invoices by the on-site State inspector.

Partial payments will be made on “Class * ............. Concrete (Major)” and “Class *............ Concrete,
Modified (Major),” for falsework, forming, and for labor and materials involved, up to but not to exceed 70%
of the plan quantity for the concrete item being formed. Up to 35% may be allowed of the plan quantity for
the applicable concrete item as the falsework or earth shoring progresses. Also up to an additional 35% may
be allowed as the deck forming progresses.

*(Class(es) to be as indicated in the proposal.)

In cases where there is minimal or no falsework, up to 70% may be allowed of the applicable major con-
crete item as the forming progresses.

Partial payments may be made on “local materials” meeting the requirements hereinafter outlined:

(a) Stockpile materials on or in the vicinity of the proper project, (generally on land adjacent to the pro-
ject).

(b) Store materials in an approved manner in areas where damage from flood waters is not likely to occur.
If at any time stored materials are lost or become damaged by floods or in any other manner, repair and
replace such damaged materials. If payment has been made before such damage, the amount so allowed,
or a proportionate part thereof, will be deducted from the next progress payment and withheld until sat-
isfactory repairs or replacements have been made.

(c) Partial payments will be made only on materials that conform to plans and specifications (not to be con-
strued as final acceptance). The quantities will be determined by volume measurement and converted to
tons if the contract unit price of the item is in tons. In the case of “Portland cement concrete pavement,”
the unit price will be converted to square meter per metric ton (square yards per ton). However, partial
payments shall not exceed the actual cost to provide the material.

(d) No payment will be made on any commercial stockpile or on any stockpile from which materials are
being used for any purpose whatsoever other than incorporation into the project.

(e) Stockpile payment will be made at the contract unit price for the percentage of material allowed. The
quantity in stockpile, or windrow, to be considered shall not exceed that required for the project.

(f) Schedule of Payments.

1. Not more than 40% of the unit bid price of Class A and Class B aggregate base courses and shoul-
dering material in the stockpile may be allowed. Not more than 85% of the quantity of cement
treated base roadmix in the processed windrow on the roadway may be allowed.
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2. Not more than 30% of the unit bid price of cement treated base aggregate (roadmix or plantmix) in
the stockpile may be allowed. Not more than 85% of the quantity of cement treated base roadmix
in the processed windrow on the roadway (before adding cement) may be allowed.

3. Not more than $5.00 per metric ton ($4.50 per ton) for plantmix surface or open-graded surface
aggregate in the stockpile may be allowed. When 40% of the unit bid price is less than $5.00 per
metric ton ($4.50 per ton), not more than 40% of the unit bid price for plantmix surface or open-
graded surface aggregate in the stockpile may be allowed.

4. Not more than 85% of the unit bid price of roadmix bituminous surface aggregate in the processed
windrow on the roadway (before adding bituminous material) may be allowed.

Not more than 40% of the unit bid price of screenings in the stockpile may be allowed.

Not more than 85% of the unit bid price of selected material base conforming to all the require-
ments, in windrow may be allowed.

7. Not more than 20% of the unit bid price of Portland cement concrete pavement aggregates in the
stockpile may be allowed. The stockpiled quantity shall be converted to square meters (square yards)
of “Portland cement concrete pavement” for pay purposes.

If materials are not specifically purchased for the work, but are taken from the Contractor’s stock, then in
lieu of invoices, submit statements accompanied by an affidavit, certifying such materials were taken from stock
and the price and transportation claimed represent the actual cost.

Unless otherwise specified, all material and work covered by partial payments shall thereupon become the
property of the State, but do not construe this provision as relieving the responsibility for all materials and work
upon which payments have been made or the restoration of any damaged work, or as a waiver of the right of
the Department to require the fulfillment of all terms of the contract.

No payment, partial or otherwise, will be made for the item of “watering.” Consider full compensation for
developing and maintaining an adequate water supply included in other items of work.

No stockpile or partial payment will be made on living or perishable plant materials until planted.
No stockpile payments will be made on rent traffic control devices.

When construction signs and rent traffic control devices are listed as separate items according to Section 625,
partial payments will be made as hereinafter outlined:

(a) Construction Signs. When construction signs are placed on the project, according to the plans and spec-
ifications, 50% of the contract price per square meter (square foot) of acceptable signs in place will be
paid for on the next progress payment after placing. The remaining percent will be prorated according
to job progress. However, if signing becomes inadequate for job requirements, an adjustment downward
will be made on the first progress payment following such inadequacy.

(b) Rent Traffic Control Devices. When traffic control devices are placed on the project according to the
plans and specifications, 50% of the contract bid price per linear meter (linear foot) or per each, as the
case may be, of the traffic control devices thus in use will be paid for on the next progress payment after
placing. The remaining percent will be prorated according to job progress. However, if traffic control
devices become inadequate for job requirements, an adjustment downward will be made on the first
progress payment following such inadequacy.

When the proposal contains the item “Rent Traffic Control Devices (Lump Sum)” according to Section 625,
partial payments will be made as hereinafter outlined:

The Engineer will determine the reasonable payment percentage of the Rent Traffic Control Devices (Lump
Sum) for each payment cycle. The payment percentage will be based on the progress of the work and the
quantity of traffic control devices placed on the project according to the approved traffic control plans. The
amount paid on the next progress payment will be 50% of the amount determined. The remaining per-
centage will be prorated according to job progress. However, if traffic control devices become inadequate
for job requirements, an adjustment downward will be made on the first progress payment following such
inadequacy.

A maximum amount of 10% of the original contract amount will be paid during the progress of the work.
Upon completion of all work on the project, payment of any amount bid for Rent Traffic Control Devices
(Lump Sum) in excess of 10% of the original contract amount will be paid.
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Partial payments will be made on the items of fence, guardrail, bridge rail, mobilization, signal systems
and/or highway lighting systems, cattle guards and trenching for irrigation systems as hereinafter noted provided
that materials and equipment are satisfactorily supplied:

(a) Fence. When fencing material is stored on the project, invoice prices may be paid as outlined herein.
When the fence posts have been placed, 50% of the partially completed fence will be eligible for pay-
ment at the contract unit bid price. The remaining 50% will be eligible for payment when the item is
complete.

The cost of wire and posts conforming to the plans and specifications which are required to be contained
and incorporated in a finished contract bid item delivered to the project and not at the time incorporated
in the work, may be included in the partial payment.

(b) Guardrail and Bridge Rail. Guardrail and bridge rail materials stored on the project according to this
Subsection may be included for stockpile payment.

When posts for guardrail or reconstruct guardrail are complete in place, 50% of the partially completed
guardrail will be eligible for payment at the contract unit bid price. The remaining portion of the con-
tract unit bid price will be eligible for payment when the item is complete.

(c) Mobilization. Partial payments will be made by the following schedule:

1. When 5% of the original contract amount is earned from other bid items, 50% of the amount bid
for mobilization, or 5% of the original contract amount, whichever is less, will be paid.

2. When 10% of the original contract amount is earned from other bid items, 100% of the amount bid
for mobilization, or 10% of the original contract amount, whichever is less, will be paid.

3.  Upon completion of all work on the project, payment of any amount bid for mobilization in excess
of 10% of the original contract amount, will be paid.

(d) Signal Systems and/or Highway Lighting Systems. The cost of materials for luminaries, poles and mast
arms, controllers and cabinets, signal heads, and detector units, conforming to the plans and specifica-
tions (“materials” being those which are required to be contained and incorporated in a finished con-
tract bid item) delivered to the project and not at the time incorporated in the work, may also be included
for stockpile payment. Other items will not be included for partial payment until incorporated in the
work.

(e) Cattle Guards. The first progress payment after the cattle guard has been completed, but the wings not
yet installed, will show this item 90% complete. The remaining 10% shall be eligible for payment on
the first progress payment after the wings have been installed.

(f) Trenching for Irrigation Systems. When trenches for irrigation pipe distribution lines have been exca-
vated and the pipe has been placed but not backfilled, 50% of the partially completed irrigation pipe
will be eligible for payment on the next progress payment at the contract unit price. Payment will be
based on that length of the pipe partially complete. The remaining 50% will be eligible for payment on
the first progress payment following complete installation of the pipe.

109.07 Acceptance and Final Payment. When the final inspection and final acceptance have been duly
made as provided in Subsection 105.16, and subject to the terms of Subsection 108.09, the final progress pay-
ment of quantities of the various classes of work performed under the contract will be prepared. Examine such
progress payment and give notification in writing of agreement or file a specific claim covering disputed quan-
tities. Failure to give notification or file a claim within a period of 30 days after receipt of the progress pay-
ment shall constitute agreement to the quantities as set forth, and shall eliminate further claim against the
Department, except as indicated in the final progress payment of quantities. Except as hereinafter provided, final
payment will be due and payable at the expiration of not less than 30 days nor more than 60 days from the date
of final acceptance.

Regardless of the 60 day limitation provided above, final payment of the work will be withheld until all cer-
tificates, guaranties, releases, affidavits and any other documentation required by these specifications have been
furnished.

109.08 Payments to Subcontractors. Maintain records and documents of payments to subcontractors for
3 years following the final inspection and acceptance of the contract. These records must be available for inspec-
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tion upon request by any authorized representative of NDOT or FHWA. This requirement also extends to any
subcontractor.

Provide a monthly report of payments to each subcontractor on NDOT contracts on NDOT Form 052-060,
Subcontractor Payment Form.

The prime contractor shall pay each subcontractor for satisfactory performance of the subcontractor’s con-
tract no later than 15 days from the receipt of each payment the prime contractor receives from the NDOT. The
prime contractor agrees further to return retainage payments to each subcontractor within 15 days after the sub-
contractor’s work is satisfactorily completed. Any delay or postponement of payment from the above referenced
time frame may occur only for good cause following written approval of the NDOT. This clause applies to both
DBE and non-DBE subcontractors.

The NDOT will also review payments to DBE subcontractors to ensure that the actual amount paid to sub-
contractors is consistent with the dollar amounts stated in the schedule of DBE participation.

The NDOT will bring to the attention of the U.S. Department of Transportation (USDOT) any false, fraud-
ulent, or dishonest conduct by the prime contractor in connection with the Federal Aid requirements and the
DBE program, so that the USDOT can take the steps (e.g. referral to the Department of Justice for criminal
prosecution, referral to the USDOT Inspector General, action under suspension and debarment or Program
Fraud and Civil Penalties rules) provided in Subpart F of 49 CFR, Part 26.

The NDOT will consider action under their legal authorities, including responsibility determinations in future
contracts, for any false, fraudulent, or dishonest conduct by the prime contractor in connection with the sub-
contractor information or payments.
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SECTION 110

WAGES AND CONDITIONS OF EMPLOYMENT

110.01 Description. The provisions pertaining to wages and conditions of employment shall apply to all
work performed (on the contract) by the Contractor with his own organization and with the assistance of work-
men under his immediate superintendence, and to all work performed on the contract by subcontractors. The
provisions also apply to workers in material sites that are devoted mostly to the production of material for this
contract.

Minimum wage rates determined by the Labor Commissioner of the State of Nevada and by the Secretary of
Labor, if applicable, are set forth in the contract documents. Do not pay wage rates less than the minimum wage
rates.

Forfeit, as a penalty to the Department, the amount stipulated in NRS Chapter 338 when workmen are paid
less than the minimum wage rate.

The laborers shall have access to the pertinent minimum wage schedules at all times. Provide and erect a
weatherproof bulletin board at the job site and post all minimum wage schedules and other required informa-
tion thereon. Construct the weatherproof bulletin board so that the material thereon is adequately protected from
the elements.

It is a condition of the contract, and shall be made a condition of each subcontract entered into pursuant to
the contract, that the Contractor and any subcontractor shall not require any laborer or mechanic employed in
performance of the contract to work in surroundings or under working conditions which are unsanitary, haz-
ardous, or dangerous to his health or safety as determined under construction safety and health standards (Title
29, Code of Federal Regulations, Part 1926—published in the Federal Register on December 16, 1972, and
subsequent revisions) promulgated by the United States Secretary of Labor, according to Section 107 of the
Contract Work Hours and Safety Standards Act, (83 Stat. 96).

The minimum wage rates apply to workmen working upon the “site of the work.” The term “site of the
work” is defined as follows:

The “site of the work” is limited to the physical place or places where the construction called for in the
contract will remain when work on it has been completed and other adjacent property which is exclusively
dedicated to the performance of the project.

110.02 Laws Cited. See the provisions and requirements of the following:
(a) Wages, Hours and Employment on Public Works—NRS Chapter 338.

(b) Nevada Industrial Insurance Act—NRS Chapter 616A. Furnish a certificate from the insurer as evidence
of payment of all the premiums and percentages as required by the act, and furnish said certificate before
any work is commenced.

(¢) Unemployment Compensation Law—NRS Chapter 612.

(d) Highway Camp Sanitation—NRS 444.130, 444.200 and 444.210.
(e) Highways and Roads Law—NRS Chapter 408.

(f) Fair Labor Standards Act of 1938 (52 Stat. 1060).

(g) Work Hours Act of 1962.

(h) Any and all legislation, rules or regulations promulgated by the State of Nevada, or its agencies, cover-
ing any work performed by the Contractor.

(i) Fraudulent and Discriminatory Employment Practices—NRS Chapter 613.

110.03 Training Program. The on-the-job training program shall apply as set forth in the Training
Special Provisions when appended to the Special Provisions. Consider the Training Special Provisions as con-
tained herein.

The number of trainees to be trained under this contract will be as indicated in the pay item.
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110.04 Measurement. Training will be measured by the hour that trainees are employed on the contract.

110.05 Payment. The accepted quantities of training, measured as specified above will be paid for at the
price per hour as specified in the Training Special Provisions appended to the Special Provisions and indicated
in the Proposal. Payment will be full compensation for the work prescribed in this Section.

Payment will be made under:

Pay Item Pay Unit
Training (¥ TIAINMEES) «.euvuenitet ettt et ettt e e et e et e ettt e et e et e et et et e et e et e e et e et et et e et e e eaaanan Hour

*Number to be as shown on the estimate and proposal.
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DIVISION 11
CONSTRUCTION DETAILS

SECTION 200

ENGINEERING

DESCRIPTION

200.01.01 General. This work consists of engineering to be performed both by the Department and the
Contractor.

Perform the complete stakeout of bridge structures, including the approach slabs and slope paving, and all
engineering necessary to construct bridge structures to completion in accordance with the plans and as directed.

The Department will perform all engineering necessary for the construction of R.C.B.’s.
All other engineering necessary to complete this project will be performed by the Department.

Certify that the personnel to perform engineering work are experienced and fully capable of providing accu-
rate results.

On major structures constructed with structural steel girders, obtain tenth point elevations on the erected
unloaded girders and supply said elevations to the Engineer prior to installing the deck forms.

Furnish the Engineer copies of all field notes and calculations used to complete engineering requirements.
Be responsible for the accuracy of the engineering work performed.

Correct any errors in engineering and related work involved performed at own expense.

MEASUREMENT

200.04.01 Measurement. Engineering will not be measured for payment.

PAYMENT

200.05.01 Payment. There shall be no direct payment for engineering and all work involved shall be con-
sidered included in the various contract bid items of work requiring engineering.
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SECTION 201

CLEARING AND GRUBBING

DESCRIPTION

201.01.01 General. This work consists of urban or rural clearing and grubbing and shall include one or
both of the following categories:

(a) Removal and disposal of all vegetation and trash within construction limits.

(b) Removal and disposal of all natural or manmade objects and trash within the right of way limits of the
project, except such objects as are designated to remain or be removed according to other sections of
these specifications.

Do not injure or damage vegetation and objects designated to remain undisturbed.

CONSTRUCTION

201.03.01 General. Areas to be cleared, and all things that are to remain undisturbed will be designated.

201.03.02 Areas to be Cleared. Normally, clear and grub the area within construction limits. Clear the
entire right of way if the area is littered with trash.

201.03.03 Clearing and Grubbing. Clear and/or grub all surface objects and all trees, stumps, roots and
other protruding obstructions, designated for removal. Leave stumps and nonperishable solid objects provided
they do not extend more than 150 mm (6 in.) above the ground line or low water level, and are a minimum of
1 m (3 ft) below subgrade or embankment slope.

If permitted, sound stumps that are cut off flush with ground level, or not more than 150 mm (6 in.) above
the ground when flush with ground level is not possible, may be left outside of the construction limits of cut
and embankment areas. In the area to be rounded at the top of backslopes, cut off stumps flush with or below
the surface of the final slope line.

Fell trees toward the center of the area to be cleared. Where trees cannot be felled without danger to traffic
or injury to other trees, structures or property, cut in sections from the top down.

Brush may be disposed of by placing it beneath fill slopes of roadway embankments provided the embank-
ment height is 1 m (3 ft) or greater and subject to the following additional requirements:

(a) Beneath embankments 1 m (3 ft) to 1.5 m (5 ft) in height. Bury the brush in a trench. The limits of the
trench may extend inward from the toe of the embankment slope to a point not to exceed 5 m (16 ft) or
to the subgrade shoulder line, whichever is less. Do not bury brush beneath the subgrade between the
subgrade shoulders of the embankment. Place brush in a layer not exceeding 0.5 m (1.5 ft) in depth.

(b) Beneath embankments 1.5 m (5 ft) or greater in height. Brush may be windrowed and buried beneath
embankment slopes. The limits of the brush windrow may extend inward from the toe of the embank-
ment slope to the subgrade shoulder line. Do not bury brush beneath the subgrade between the subgrade
shoulders of the embankment. Place windrowed brush at a height not exceeding 0.5 m (1.5 ft).

Existing borrow pits and depressions within the right of way, except major waterways, may be filled with
brush and covered with a minimum of 100 mm (4 in.) of earth.

Do not burn as a method of disposal.

When permitted, materials, debris and perishable materials may be removed from the right of way and dis-
posed of at locations off the project outside the limits of view from the project. See Subsection 107.14.

Except in areas to be excavated, backfill stump holes and other holes from which obstructions are removed
with suitable material. If within the roadway prism, compact the material according to Subsection 203.03.15.

Merchantable timber in the clearing area shall become the property of the Contractor.

Remove low hanging and unsound or unsightly branches as directed on trees and shrubs that are to remain
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in place. Trim branches of trees to give a clear height of 6 m (20 ft) above the roadbed surface. Trim accord-
ing to good tree surgery practices. Paint cut or scarred surfaces of trees or shrubs selected for retention with
an approved asphaltum based paint prepared especially for tree surgery.

Scalping shall include the removal of material such as brush, roots, sod, grass, residue of agricultural crops,
sawdust and decayed vegetable matter from the surface of the ground.

Scalp areas where excavation or embankment is to be made, except that mowed sod need not be removed
where embankment is a minimum of 1.25 m (4 ft).

201.03.04 Rural Clearing. Rural clearing consists of removing and disposing of all natural and man made
objects that are not compatible with completion of the project unless otherwise provided.

201.03.05 Urban Clearing. Urban clearing consists of removing and disposing of all unsightly organic
or man-made objects within right of way limits of the project. Extend this work to all areas within the right of
way whether or not the plans require work in such areas.

If permitted, certain items such as broken concrete or asphaltic paving material, may remain in place pro-
vided they are covered by a minimum of 1 m (3 ft) of embankment. The material to be removed shall include
but not be limited to rocks, brush, other vegetation, buildings, appurtenances such as lighting and signing, foun-
dations, concrete slabs, tanks, fences and trash.

Grade the site to drain and blend with the natural ground. Eradicate all streets, foundations and other unnec-
essary man-made objects.

METHOD OF MEASUREMENT

201.04.01 Measurement. Urban or rural clearing, or clearing and grubbing will be measured by the lump
sum, force account, or hectare (acre).

Removal of trees will be measured by the each including any necessary removal of their stumps. When trees
are specified to be removed according to trunk diameter, the diameter will be measured at a height of 600 mm
(24 in.) above ground line. Any growth less than 150 mm (6 in.) in diameter at that point shall be classified
as brush and will not be included in the individual measurement of removal of trees. The diameter of trees with
multiple trunks will be measured by the diameter encompassing all trunks.

Removal of stumps will be measured by the each.

When removal of individual items does not appear in the proposal, consider such work included in other
items of work.

BASIS OF PAYMENT

201.05.01 Payment. The accepted quantities, measured as provided above, will be paid for at the con-
tract price per unit of measurement for the pay items listed below that are shown in the proposal. Payment will
be full compensation for the work prescribed in this Section.

Payment will be made under:

Pay Item Pay Unit
Urban Clearing........oueueneeitiiit e Lump Sum, Force Account, or Hectare (Acre)
RUTal CIEAring......ouevititititii e Lump Sum, Force Account, or Hectare (Acre)
Clearing and Grubbing ............c.coeiiiiiiiiiiiiiiiiiiiieeea Lump Sum, Force Account, or Hectare (Acre)
REMOVE TTEES (SIZE) ... v entententtnt et et ettt et et et et et et et et et e e et et et e e et e e e e e e e e e e e eae e te e a e s eeeeeneanens Each
REMOVE STUIMIPS ..ottt ettt et ettt et e et et et e ettt ettt et et et et et e aens Each
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SECTION 202

REMOVAL OF STRUCTURES AND OBSTRUCTIONS

DESCRIPTION

202.01.01 General. This work consists of the removal, wholly or in part, and satisfactory disposal of all
buildings, fences, guardrail, structures, pavements, culverts, curbs, sidewalks, and any other obstructions which
are not designated or permitted to remain, except for the obstructions to be removed and disposed of under
other items in the contract. It also includes the salvaging of designated materials and backfilling the resulting
trenches, holes, and pits.

CONSTRUCTION

202.03.01 General. Raze, remove and dispose of all buildings and foundations, fences, guardrail, struc-
tures, pavements, culverts, curbs, sidewalks, and other obstructions, any portions of which are on the right of
way, except utilities and those for which other provisions have been made for removal. Remove all designated
salvageable material, without unnecessary damage, in readily transportable sections or pieces and stockpile at
specified places within the project limits. Destroy unusable perishable material. Nonperishable material may be
disposed of according to subsection 107.14. Fill basements or cavities left by structure removal to the level of
the surrounding ground and, if within the prism of construction, compact according to Subsections 203.03.14,
203.03.15, or 203.03.16.

202.03.02 Removal. Do not remove bridges, culverts, and other drainage structures in use by traffic until
satisfactory arrangements have been made to accommodate traffic.

Complete all removal operations which might endanger the new construction before the construction of the
new work. Do not use equipment or devices which might damage structures, facilities, or properties which are
to be preserved and retained.

Remove the substructures of existing structures down to the natural stream bottom and remove those parts
outside of the stream down to 0.3 m (1 ft) below natural ground surface. Where such portions of existing struc-
tures lie wholly or in part within the limits for a new structure, remove those portions as necessary to accom-
modate the construction of the proposed structure.

Limit the mass of pneumatic hammers to a maximum of 16 kg (35 Ib) for removing concrete as part of expan-
sion joint removal.

In removing concrete pavement, curb, curb and gutter, sidewalk, and similar structures, where portions of
the existing structures are to be left in the surface of the finished work, remove the structure to an existing joint,
or cut and chip to a true line with a face perpendicular to the surface of the existing structure. Make sufficient
removal to provide for proper grades and connections in the new work.

In removing bituminous surface, saw cut or use other approved methods to cut a true line, leaving a clean
vertical cut along any adjacent bituminous surface to remain in place.

Remove bituminous surface from existing bridge decks by approved methods and equipment which will not
damage the existing concrete decks.

In removing manholes, catch basins, and inlets, rebuild any live sewer connections to them and properly
reconnect and satisfactory maintain a by-pass service. When abandoning manholes, catch basins, and inlets,
thoroughly clean them and plug existing pipe connections with concrete of the class and grade specified for
structures. Then remove portions of the structures as required.

Remove painted traffic lines on surfaces to remain after the projects completion by hydroblasting. Perform
removals on all other surfaces by approved methods. Exercise care to prevent damage to pavement surfaces,
joint material and bridge joints.

Remove temporary pavement striping immediately after traffic has been re-routed and the temporary pave-
ment striping is no longer required.
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202 REMOVAL OF STRUCTURES AND OBSTRUCTIONS

For removal of bridges, submit 5 sets of complete demolition plans, as working drawings, according to
Subsection 105.02. Include all methods and equipment outlining the details of removal operations.

When bridges are to be removed over UPRR right of way, develop a demolition plan in accordance with
“GUIDELINES FOR PREPARATION OF A BRIDGE DEMOLITION AND REMOVAL PLAN FOR STRUC-
TURES OVER RAILROAD” published by the Union Pacific Railroad. Copies may be obtained from the
Railroad contact listed in Subsection 107.08. Submit 6 copies of the demolition plan, as working drawings,
according to Subsection 105.02. Such plans shall be stamped by an engineer who is registered as a Civil
Engineer in the State of Nevada.

202.03.03 Removal of Bituminous Surface by Cold Milling. Remove bituminous pavement by the cold
milling process, using a machine designed to remove, profile and texture the remaining surface of the pavement
in one operation. The milling machine shall consist of a rotating powered mandrel drum studded with conical
tungsten carbide tipped bits and shall produce a satisfactory reasonable smooth textured surface, and shall be
equipped with an effective means for controlling dust and other particulate matter created by the cutting action.

Use a machine capable of accurately establishing profile grades, within plus or minus 6 mm (0.25 in.), by
referencing from the existing pavement or concrete bridge decks or from an independent grade control and hav-
ing a positive means for controlling cross slope elevations. When referencing from the existing pavement or
concrete surface on bridge decks, use a 3 m (10 ft) minimum averaging ski. The use of the averaging ski may
be discontinued, if approved, on concrete bridge decks.

The location and depth of removal of bituminous pavement by the cold milling process shall be as indicated
on the plans.

Increase milling depth at cross streets and curb ramps as directed.

Follow with the removal crew within 75 m (250 ft) of the milling machine. Broom the milled surface with a
motorized pickup brooming device following immediately behind the removal crew.

Make the cuts vertical at longitudinal edges for the full depth of the milling. Clean the entire milled surface
of all loose material before applying the tack coat.

Areas of stripping or delamination which are exposed or produced during the cold milling operation may
need to be removed by an additional 50 mm (2 in.) maximum depth of cold milling as directed. These addi-
tional cold milling areas will be measured and paid for as “Remove Bituminous Surface (Miscellaneous Cold
Milling).”

202.03.04 Removing Composite Surface. Removal of composite surface consists of the removal of all
materials including bituminous or concrete surfaces, aggregate base, and subgrade to the limits necessary to
accommodate the new base and surface. After removal of composite surface, compact the bottom of the exca-
vation to not less than 90% according to Subsection 203.03.15.

202.03.05 Extensions. Where existing culverts and bridges are to be extended or otherwise incorporated
in the new work, remove only such part or parts of the existing structure as is necessary to provide a proper
connection to the new work. Cut, shape, and trim the connecting edges to the required lines and grades with-
out weakening or damaging the part of the structure to be retained. Do not damage reinforcing bars which are
to be left in place so as to project into the new work as dowels or ties.

202.03.06 Closing Culverts. Abandon and close existing culverts within construction limits, the top of
which are 1.5 m (§ ft) or more below finished roadway grade, unless otherwise noted on the plans. Remove
the headwalls of such culverts, or any part of the structure that is within 1 m (3 ft) of the finished grade line.
Completely fill the ends of the culvert with satisfactory soil for a distance of at least 0.6 m (2 ft), plus the
height of the opening of the structure.

202.03.07 Cleaning Culverts. Clean and dispose of silt or debris from inside culvert pipes at the loca-
tions noted on the plans. Use approved methods and equipment to accomplish the cleaning of culvert pipes.

202.03.08 Salvage. When specified, remove gravel, roadmix, or plantmix surface suitable for reuse to the
depth required and carefully salvage and place in compact stockpiles at approved locations. Exercise care to
prevent contamination of stockpiled material. Scarify any remaining unsuitable material and incorporate in
embankment as set forth in Section 203.
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When specified, salvage, haul, and use the material produced by the cold milling of bituminous surface as
shouldering material. Prepare shoulders and place and compact the cold milled material according to
Subsections 307.03.01 and 307.03.02. Cold milled bituminous surface material to be used as shouldering mate-
rial shall conform to the following gradation requirements:

Sieve Size Percent Passing by mass
75 mm (3 in.) 100
50 mm (2 in.) 95-100

Remove fences and gates designated for reuse in such a manner that so far as practicable all material can be
salvaged. Carefully remove wire from the posts and roll in rolls of such size that can be conveniently handled.
Remove posts by methods that will keep breakage to a minimum.

Remove guardrail, object markers, and guide posts designated for reuse in such a manner that so far as prac-
ticable all material can be salvaged. Remove bolts, supports, and other hardware from all rails, plates, and posts.
Sort parts and store at the locations specified. Properly stack rails, plates, and posts. Stack or box miscella-
neous hardware. Exercise care in handling, storage, and preservation of materials. See Subsections 618.03.02
and 619.03.02.

When specified for salvage, store structural steel removed from old structures in a neat and presentable man-
ner on blocking and at locations suitable for loading. Store structures or portions thereof which are specified
for re-erection in separate piles.

Remove all nails and bolts from timber or piling from structures designated to be salvaged and store in neat
piles at locations suitable for loading.

202.03.09 Disposing of Materials. Unless otherwise provided, use excavated material in backfilling exca-
vations made in removing the structure, in constructing embankment, or otherwise dispose of in a satisfactory
manner.

Dispose of any concrete or masonry which cannot be placed in embankments, in such a manner as to pre-
vent damage to property or the creation of unsightly conditions. Do not place the material where it will obstruct
any drainage course.

When concrete or masonry is placed in embankments, place according to Subsection 203.03.13.

Any material removed and not designated for salvage shall become the property of the Contractor and shall
be removed from the project before completion thereof. See Subsection 107.14.

METHOD OF MEASUREMENT

202.04.01 Measurement. Removal of structures and obstructions will be measured by the each, linear
meter (linear foot), square meter (square foot), cubic meter (cubic foot), or lump sum. Removal by the linear
meter (linear foot) and square meter (square foot) will be measured before removal.

Removal of painted traffic line from all types of surfacing will be measured by the linear meter (linear foot)
regardless of line width for the actual linear meters (linear foot) of line removed. When more than one line is
removed, each line will be measured separately. Gaps in spacing of lines will be included in the linear meter
(linear foot) measurement.

Removal of bituminous surface by cold milling will be measured once, regardless of the number of passes
necessary to obtain the depth specified on the plans and as approved.

Cleaning culvert pipe will be measured by the linear meter (linear foot). No additional compensation will be
made for cleaning culverts of different sizes.

BASIS OF PAYMENT

202.05.01 Payment. The accepted quantities, measured as provided above, will be paid at the contract
price per unit of measurement for the pay items listed below that are shown in the proposal. Payment will be
full compensation for the work prescribed in this Section.

When the proposal does not include any pay item or an appropriate pay item for removal of any structure or
obstruction as set forth in this Section, such work shall be performed and payment therefore will be considered
as subsidiary to other items of work. No additional compensation will be allowed.
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202 REMOVAL OF STRUCTURES AND OBSTRUCTIONS

Payment will be made under:

Pay Item Pay Unit

Remove (*), or Removal of (¥) .....oiuiieiii e Linear Meter (Linear Foot),
Kilometer (Mile), Square Meter (Square Yard)

(Square Foot), Cubic Meter (Cubic Yard)

(Cubic Foot), Each, Station, or Lump Sum

Clean CulVert PIPe ......o.ouiniiitii i Linear Meter (Linear Foot)

*Description as specified in the estimate and proposal.
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SECTION 203

EXCAVATION AND EMBANKMENT

DESCRIPTION

203.01.01 General. This work consists of excavating material and constructing embankments. This
includes furnishing, hauling, stockpiling, placing, disposing, sloping, shaping, compacting, and finishing
earthen and rocky material. Perform work in close conformity with the alignment, grades, and cross sections
shown on the plans or as established.

MATERIALS

203.02.01 Roadway Excavation. Roadway excavation consists of all excavation involved in grading and
constructing the roadway and appurtenances, irrespective of the nature or type of material encountered.
Exceptions are excavation designated as structure excavation, drainage excavation, and channel excavation when
these items are provided as items of work under the contract. Dividing the project into construction stages shall
not be construed as separate material classification.

203.02.02 Drainage Excavation. Drainage excavation includes all excavation in the construction of open
ditches less than 3.6 m (12 ft) in bottom width, except ditches that are part of the roadway prism as shown on
the plans. The nature or type of material encountered shall have no bearing on the classification of material.

203.02.03 Channel Excavation. Channel excavation includes all excavation in the construction of open
ditches with a bottom width of 3.6 m (12 ft) or more with the exception of ditches that are part of the road-
way prism as shown on the plans. The nature or type of material encountered shall have no bearing on the clas-
sification of material.

203.02.04 Borrow. Borrow consists of approved material required for the construction of embankments.
Obtain borrow from approved sources according to Section 106. Consider the material from the widening of
roadway cuts as roadway excavation and not as borrow. Borrow will not be classified according to type or char-
acter of material encountered in the borrow area unless otherwise required in the Special Provisions.

Borrow sources shall have a Resistance (R-Value) of 45 or greater as determined by Test Method No. Nev.
T115. Use this requirement as a borrow source control and not as a production control (Project Control).

Do not use pea gravel as borrow. Pea gravel is typically a byproduct of aggregate crushing and/or screening
operations. It is uniformly graded, normally having a nominal size of 9.5 mm (3/g in.).

203.02.05 Selected Borrow. Selected borrow consists of approved material required for the construction
of embankments. Obtain selected borrow from approved sources according to Section 106.

Selected borrow sources shall have a Resistance (R-Value) of 45 or greater as determined by Test Method
No. Nev. T115. Use this requirement as a borrow source control and not as a production control (Project
Control).

Selected borrow shall also conform to the following requirements:

Sieve Size Percent Passing by Mass
75 mm (3 in.) 100

Do not use pea gravel as selected borrow. Pea gravel is typically a byproduct of aggregate crushing and/or
screening operations. It is uniformly graded, normally having a nominal size of 9.5 mm (3/g in.).

CONSTRUCTION

203.03.01 Roadway. Excavate to lines and grades as staked. Avoid removing or loosening any material
outside the required slopes. Replace and compact any disturbed material to the required cross section.

Grade intersecting roads, approaches, and driveways as shown in the plans or as directed.
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203 EXCAVATION AND EMBANKMENT

Begin at some definite point or points on the project, and carry forward in an approximately completed man-
ner. Grade the roadway to full cross section width before placing base or surfacing of any type, unless other-
wise specified.

Incorporate only suitable material into embankments. Dispose of unsuitable material.

203.03.02 Unsuitable Material. Unsuitable material shall be defined as mixtures of soils, organic matter
or other material not suitable for embankment material regardless of moisture content. Excavate and dispose of
unsuitable material, including material below the natural ground surface in embankment areas as directed.

Fill any resulting subexcavation with material suitable for the planned use. Place and compact such suitable
material in layers as hereinafter specified under embankment.

Dispose of material outside the right of way according to Subsection 107.14.

203.03.03 Blasting. Remove any material outside the authorized cross section on the backslopes which
may be shattered or loosened because of blasting. Compact or remove shattered or loosened material below the
bottom limits of required excavation. Discontinue any method of blasting which leads to overshooting or is dan-
gerous to the public or destructive to property or to natural features. See Subsection 107.10.

203.03.04 Rock Cuts. Do not break down, loosen, or otherwise damage supporting rock below the bot-
tom limits of the required excavation.

Scale and dress the slope of all rock cuts to a safe, stable condition by removing all loose spalls and rock
not firmly keyed to the rock slope. Remove overhanging rock which may be a hazard to public use of the road-
way.

Construct slopes in solid rock excavation to the approximate neat lines as staked. No rock shall project or
overhang more than 300 mm (12 in.) from the true slope.

203.03.05 Overbreak. Overbreak is that portion of material excavated, displaced or loosened outside and
beyond the slopes or grade as staked or reestablished, regardless of the cause. Slides and slipouts as defined in
Subsection 203.03.09, and that portion of rock subgrade as hereinafter set forth, shall not be considered over-
break. Remove all side slope overbreak and dispose of as surplus material according to Subsection 203.03.07.

Rock removed to a maximum depth of 150 mm (6 in.) below subgrade will be measured for payment as
described in Subsection 203.04.01(b).

203.03.06 Slopes. Trim excavation and embankment slopes, except in solid rock, to the lines as staked.
Construct slopes with a degree of smoothness that can be normally obtained by hand shovel operations.

203.03.07 Surplus Material. Use surplus excavated material to widen embankments uniformly, or to flat-
ten slopes, or at other approved locations. Do not dispose of surplus material unless approved in writing.

Consider the quantity of surplus material shown in the plans to be approximate only. Determine that there is
sufficient material available for the completion of the embankments within the areas involved before disposing
of any indicated surplus material. Replace any shortage of material caused by premature disposal of the indi-
cated surplus material.

Dispose of surplus material according to Subsection 107.14 after the requirements of this Subsection have
been met.

203.03.08 Selected Material. When specified in the contract documents, use suitable selected material
encountered in excavation for finishing the top portion of the subgrade.

Selected material shall be defined as material which is excavated and used for selective purposes.

Haul selected material directly from excavation to its final position on the roadbed and compact. Such work
will be paid for at the contract unit price for the excavation item involved and overhaul if applicable. See
Subsection 104.05.

When the transporting of selected material directly from excavation to its final position is impractical, leave
the selected material in place until it can be placed. No additional compensation will be made because of any
such delayed excavation. If, however, the conditions are such that the undisturbed selected material will ham-
per ordinary grading operations or cause unnecessary movements of equipment, the removal and stockpiling of
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sufficient selected materials may be ordered in writing. Stockpile at approved locations. Place the stockpiled
selected material in final position on the roadbed when approved.

Measurement for payment of selected material stockpiled as above provided will be according to Subsection
203.04.01 (d).

203.03.09 Slides and Slipouts. Excavate and remove material outside the planned roadway or ditch slopes
which is unstable and constitutes potential slides in the opinion of the Engineer.

Excavate and remove material from slides which has come into the roadway or ditch, and material which has
slipped out of new or old embankments as directed. Excavate material to designated lines or slopes in an
approved manner. Dispose of such material or, if approved, use such material in the construction of embank-
ments.

The above provisions do not relieve the duty of maintaining all slopes. Erosion, regardless of amount or
extent, caused by the action of the elements which results in damage to work or materials, shall in no case be
considered a slide or slipout.

Measurement for payment will be according to Subsection 203.04.01 (f).

203.03.10 Drainage. Maintain the roadbed so that it will be well drained at all times.

Construct V-type ditches to the cross section and dimensions on the plans by means of suitable equipment
which will deposit all loose material on the downhill side.

In going from cut to fill, cut the roadway ditches to the right or left before reaching the fill so as to avoid
damage to embankments by erosion.

Excavate the flat-bottom ditches indicated on the plans, or as staked, to the required cross section and grade.
Use excavated materials, if approved, to construct roadway embankments or dikes or both to form a continu-
ous diversion channel as staked.

To avoid destruction of natural growth during construction of ditches, channels, or dikes, confine travel of
equipment to the construction limits as nearly as practicable. Where ditches, channels or dikes are nearly par-
allel to the roadway, do not locate turn-arounds closer than 300 m (1,000 ft) apart. See Subsection 107.12.

Fine grade channel bottoms only if paving is specified.

203.03.11 Borrow. In case designated borrow deposits fail to contain the necessary quantity of acceptable
material, give notification in writing. If there is not sufficient quantity of acceptable material, the Engineer may
designate an alternate deposit in which to obtain the deficit.

In borrow pits having undesirable material, including overburden, organic and deleterious substances, remove
and waste or redistribute the material, in a satisfactory manner. Remove and dispose of all refuse.

Do not obtain borrow until all other excavation items are complete to the extent necessary to determine the
need for borrow.

Give notification 10 days in advance of opening any borrow areas so that cross sections of the ground sur-
face after stripping may be taken, and the borrow materials can be tested before being used.

Excavate borrow deposits to regular lines as staked to permit accurate measurement, if required. Make the
depth of excavation throughout the area of the borrow pits as uniform as practicable. Construct side slopes con-
forming to Subsection 104.06. Excavate borrow pits so that they will drain to the nearest natural outlet.

Materials which are not satisfactory for use for the purposes intended will be rejected at the pit and shall be
disposed of in a satisfactory manner.

Excess excavated material will not be measured for payment.

203.03.12 Foundation for Embankment. When embankment is to be placed and compacted on hillsides,
or against existing embankments, or when embankment is to be built half width at a time, continuously bench
the slopes that are steeper than 1:4 (4:1) as the work is brought up in layers. Bench with sufficient width to
permit operations of placing and compacting equipment. Begin each horizontal cut at the intersection of the
original ground and the vertical sides of the previous cuts. Recompact material thus cut out along with the new
embankment material. If the width of the approved bench excavation exceeds 2 m (6 ft), the excavated mater-
ial in excess of 2 m (6 ft) will be measured and paid for as roadway excavation.
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Clear and grub foundations for embankment according to Section 201.

Where less than 0.3 m (1 ft) of embankment is to be placed over an existing bituminous or concrete surface,
remove such surface and incorporate in the embankment or otherwise dispose of as approved. Removal of exist-
ing bituminous or concrete surface will be paid for as roadway excavation unless the contract documents specif-
ically call for payment under Section 202.

203.03.13 Embankment Material. Construct embankments with suitable materials, excavated as pre-
scribed and with any excess materials from other operations which are acceptable and suitable for use.

Use materials free from objectionable material such as leaves, grass, roots, logs, stumps, brush, or other per-
ishable material.

When there is a choice of material and when practicable, make the excavation so that the best material will
be placed in the uppermost layer of the embankment for at least 0.3 m (1 ft) in depth. Stockpiling and subse-
quently rehandling embankment materials is not required except as provided in Subsection 203.03.08.

Do not place material in the embankment when either the material, foundation or the embankment on which
it would be placed is frozen.

Where embankments are to be made of material from rock cuts or other material which is unsuitable for fin-
ishing the roadbed, form the upper 150 mm (6 in.) of the roadbed with approved material.

203.03.14 Placing Embankment. For embankment or backfill deposited against structures, see
Subsection 207.03.02.

Where structure abutments are placed on embankment, construct the embankment to subgrade elevation
before excavating for the construction of the abutment. Where the abutment is supported on piles, construct the
embankment to the elevation of the bottom of the footing.

Where structures are located under a rock embankment, cover the structures with not less than 0.6 m (2 ft)
of satisfactory soil or granular materials before the embankment is placed over the structure.

Place in layers not exceeding 200 mm (8 in.) in thickness before compaction, except as hereinafter specified.
Begin the construction of an embankment at the lowest point of the fill below the grade. Spread individual lay-
ers evenly to uniform thickness throughout and parallel with the finished grade for the full width of the embank-
ment, unless otherwise permitted.

When native ground will not support the mass of heavy hauling and spreading equipment, choose equipment
as will least disturb the soft foundation.

For approval to allow an increase in the planned layer thickness of embankment material over soft ground,
satisfactorily prove that the planned depth is inadequate to support light hauling vehicles. Necessary use of
lighter hauling vehicles or different methods of embankment construction other than originally contemplated
shall not be the basis for a claim for extra compensation.

When approved, construct the lower part of the fill on the soft foundation by dumping and spreading suc-
cessive vehicle loads in a uniformly distributed layer of a thickness not greater than that necessary to support
the vehicle while placing subsequent layers. Construct the remainder of the embankment in layers and compact
as specified.

Embankment determined to contain enough rock larger than 100 mm (4 in.) in size to make it impractical
to place and compact in 200 mm (8 in.) lifts shall be considered as “Rock Embankment.” Spread such mate-
rials in a uniform horizontal layer over the full width of the embankment. Do not exceed a layer thickness of
43 times the vertical dimension of maximum size material larger than 200 mm (8 in.). The largest size rock
allowed in the embankment will be 1 m (3 ft) measured in vertical direction. Break up any larger rocks before
placing in the embankment. Dispose of rock exceeding 1 m (3 ft) in an approved manner.

In rock fills, do not directly end dump upon the previously constructed layer of embankment. Dump rock on
the layer of embankment being constructed and doze ahead into place. Exercise care as much as practicable to
work the fines and smaller rock into the spaces between the larger rock. Compaction will be required as pro-
vided in Subsection 203.03.16.

To the extent of project requirements for embankment, use all rock from excavation for embankment. Plan
the grading operation to use rock which may be encountered in excavation according to the following provi-
sions:
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Place rock so as to form the base of embankments or in the side slopes.
Do not place rock in embankments where piles will be driven.

When rock and other embankment materials are excavated at approximately the same time, distribute the
rock throughout the fill and do not nest in one location.

When there is insufficient material other than rock in the excavation to permit properly compacted layers,
place the rock for the full cross-section width with the larger rocks well distributed and the void spaces
filled with the smaller rocks and fragments.

At locations that are inaccessible to the roller, bring up the embankment in layers of the thickness specified
and compact each layer with mechanical tampers or by hand tamping.

203.03.15 Compaction, Embankment. Optimum moisture content of the various soils will be deter-
mined. Wet or dry the material for each layer before compaction as required in order to bring its moisture con-
tent within the prescribed limits.

Route and distribute the hauling and leveling equipment full width over each layer of the fill in such a man-
ner as to uniformly distribute the compaction afforded thereby. In addition to hauling and leveling equipment,
provide compaction equipment that is specifically designed and manufactured for the purpose of compacting
embankments. Work compaction equipment continuously with the grading equipment.

Compact the base of cuts, natural ground having less than 1.5 m (5 ft) of embankment, measured from the
subgrade, and embankment material to not less than 90% of the maximum density as determined by Test
Method No. Nev. T101. The in-place density will be determined by Test Method No. Nev. T102 or T103.
When natural ground material is encountered that cannot be compacted to the required density, compaction
requirements will be determined.

Compact all selected borrow and structure backfill placed within the limits of embankments shown on the
plans for approaches to bridges to not less than 95% of the maximum density as determined by Test Method
No. Nev. T101. The in-place density will be determined by Test Method No. Nev. T102 or T103.

Recompaction to the specified density may be required before placement of any subsequent course.

203.03.16 Compaction, Rock Embankment. Test compaction of rock embankments by proof rolling.
Obtain and test compaction using construction methods and equipment as follows:

(a) Methods. Deposit, spread and level the material full width of the embankment. Route and distribute
hauling and leveling equipment over each layer of the fill in such a manner as to make use of the com-
paction afforded thereby. In addition, one of the rollers, vibrators, or compactors meeting the require-
ments set forth under (b) “Equipment” below, shall compact the embankment full width with a minimum
of 3 complete passes for each layer of embankment. Work compaction equipment, at a speed not exceed-
ing 8 km/hr (5 mph), continuously with the grading equipment.

Roll in a longitudinal direction along the embankment and generally begin at the outer edges and progress
toward the center. Keep the travel paths of traffic and construction equipment dispersed over the entire
width of the embankment so as to aid in obtaining uniform compaction. Masses of equipment used in
making embankments may be limited, if, such limitations are necessary in order to maintain the fill in a
satisfactory condition.

Apply water to the embankment in the amount necessary to obtain the required compaction.

(b) Equipment. Use compaction equipment to meet compaction requirements without adverse shoving, rut-
ting, displacement, or loosening of the material. Display on rollers, in permanent legible characters, the
manufacturer’s guaranteed net operating masses as distributed on each axle.

Sheepsfoot or tamping rollers shall consist of metal drums or shells, not less than 1.2 m (4 ft) in diam-
eter, equipped with uniformly spaced self-cleaning tamping feet projecting at least 170 mm (7 in.) from
the face of the drum or shell. The cross-sectional area of the face of each tamping foot shall be not less
than 2,500 mm? (4 in?) nor more than 7,750 mm? (12 in?). The mass and dimensions of the roller, the
number, spacing, and dimensions of the tamping feet and the provisions for adding ballast, shall be such
that the total load on a single row of the tamping feet in contact with a level surface can be made as
great as 3.6 kg/mm (200 Ib/in.) of length of roller drum. Adjust the mass to that which will produce the

[91]



203

(©)

EXCAVATION AND EMBANKMENT

specified density with the least number of passes. Make at least 3 complete coverages of the material
being compacted and continue rolling until the tamping feet “walk out” of the surface.

Grid rollers shall consist of at least 2 similar metal drums, not less than 1.5 m (5 ft) in diameter, whose
cylindrical faces present the appearance of an open woven bar mesh. The drums shall be at least 0.75 m
(2.5 ft) long and they shall be independently mounted close together on the same axle. The complete
roller, when operating without ballast, shall weigh not over 5.5 metric ton (6 ton) or 3.6 kg/mm (200
Ib/in.) of length of roller drum. Provide arrangements for adding ballast, to such an extent that the total
mass of the unit can be increased to at least 13.6 metric ton (15 ton) and 8.0 kg/mm (450 Ib/in.) of
length of roller drum.

Pneumatic tired rollers shall be of an approved, self-propelled, reversible type and shall have not less
than 7 wheels mounting pneumatic tires of equal size which may be either treaded or smooth faced, but
which shall all be alike. Wheels shall be equally spaced along both axle lines so that their center to cen-
ter distance is not greater than 1.875 times the nominal tire width. The tires shall be arranged so that
those on one axle track midway between those on the other. Tires shall be capable of operating at infla-
tion pressures up to 827 kPa (120 psi). Uniformly inflate tires so that the difference in the pressures in
any two tires shall never exceed 35 kPa (5 psi). Provide means for checking the tire pressure on the job
at any time. For each size and type of tire used, furnish a copy of the tire manufacturer’s chart showing
the internal volume of the tire as well as the relationship between wheel load, inflation pressure and tire
contact width and area. Equip the roller with a means of adjusting its total mass by ballasting so that the
load per wheel can be varied from 1,600 to 3,600 kg (3,500 to 8,000 1b). Furnish a copy of the roller
manufacturer’s calibration chart for the ballast box showing the empty or tare mass of the roller. Adjust
the tire inflation pressure and the wheel loads as required. On the axle having an even number of wheels,
arrange the wheels to oscillate in pairs or individually. Equip the roller with dual operating controls,
power steering and some type of fluid drive or torque converter.

Pneumatic tired rollers meeting the requirements of the proof roller may be used in lieu of those speci-
fied above.

Pneumatic tired compactors shall have not less than 4 wheels abreast on the line of the main axle. The
compactor shall be so articulated or shall have pairs of wheels mounted on oscillating axles in such a
manner as to insure that a constant and uniform load is carried by each wheel. Wheels shall be uniformly
spaced along axle lines so that their center to center distance is not greater than 1.75 times the nominal
tire width. Align the wheels on one axle to track midway between those on any other. All tires shall be
of equal size and diameter and shall be capable of operating at an air pressure of at least 620 kPa (90
psi). Uniformly inflate tires so that the difference in the pressures in any two tires shall never exceed 35
kPa (5 psi). Provide means for checking the tire pressure on the job at any time. For each size and type
of tire used, furnish a copy of the tire manufacturer’s chart showing the internal volume of the tire as
well as the relationship between wheel load, tire inflation pressure and tire contact width and area. When
operating light, no wheel on any axle shall carry a load of more than 2,300 kg (5,000 Ib). Provide means
for adding sufficient ballast so that each wheel may be loaded to at least 11,300 kg (25,000 Ib). In addi-
tion, the compactor shall be capable of applying to the ground, loads as great as 45 metric ton (50 ton)
and 21.4 kg/mm (1,200 1Ib/in.) on nominal tire width, measured along an axle line. Adjust the mass of
the compactor and the air pressure in the tire to that which produce the specified density with the least
number of passes without exceeding the shear value of the soil. Furnish a copy of the roller manufac-
turer’s calibration chart for the ballast box showing the volume of the box, in m?® (ft), for at least 75
mm (3 in.) increments of depth and also showing the empty or tare mass of the roller. Make at least 2
complete coverages of each layer of material being compacted or at least 4 coverages in the cases of com-
pactors having only a single line of axles.

Do not use vibratory compactors until approved.

The proof roller shall be a pneumatic tired roller or pneumatic tired compactor weighing not less than
45 metric ton (50 ton) and capable of applying to the ground loads of not less than 11,300 kg (25,000
Ib) per wheel. Equip with tires of equal size and diameter and capable of operating at an air pressure of
at least 620 kPa (90 psi). Uniformly inflate tires so that the difference in the pressures in any two tires
shall never exceed 35 kPa (5 psi). Provide means for checking the tire pressure on the job at any time.

Tests. Do not place subsequent layers until the previous layer of the embankment is compacted to the
degree that no further appreciable deflection is evidenced under the action of proof rolling equipment,
as determined by the Engineer.
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Rolling and proof rolling may be deleted on any layer or portion thereof when compaction is determined to
be physically impractical.

Consider payment for rolling and proof rolling or for the correction of any subgrade weakness or deficien-
cies disclosed by the proof rolling operation subsidiary to the price bid for the “Excavation” item.

203.03.17 Maintenance of Embankment. Replace embankment material which may be lost or displaced
as a result of natural settlement of the ground or embankment with acceptable material. The quantity of mate-
rial required will be paid for at the contract unit price bid for the type of materials used, and overhaul, if applic-
able.

Remove and replace with acceptable material, any embankment or portion thereof which has been constructed
with unapproved material. Remove and replace portions of the embankment which may become unstable or dis-
placed as the result of carelessness or negligence.

METHOD OF MEASUREMENT

203.04.01 Measurement. Excavation will be measured on a volume basis by cross sectioning the area to
be excavated and computing neat lines for an end area. The average end area method will be used with no
allowance made for curvature. If it is impossible or impractical to measure quantities by average end areas, the
quantities will be computed by a method which is best suited to obtain an accurate determination.

Excavation will be measured by the cubic meter (cubic yard) of material excavated and placed as required.
The estimated quantities shown on the plans, plus or minus authorized quantity changes, will be the quantity
used for payment. The Engineer or the Contractor may, however, request a final measurement, in which case
final cross sections will be taken. Submit request for final measurement in writing. When final cross sections
are taken the determination of quantities derived therefrom will be the quantities used for payment. If the
Contractor requests final measurement and the quantities thus determined are equal to or less than the planned
quantities plus authorized changes, the Contractor shall reimburse the Department for the Department’s
expenses incurred by such final measurement.

When changes are made during construction such as widening cuts, changing grades, disposing of unsuitable
material, stockpiling selected material and other changes resulting in increases or decreases in quantities, then
additional measurements for payment will be made as hereinafter outlined:

(a) Unsuitable Material. When the removal and disposal of unsuitable material is shown in the contract
documents, such material will be measured for payment as excavation for the related item.

Removal and disposal of unsuitable material, not shown on the plans, will be measured and paid for as
“Roadway Excavation” and “Overhaul.” However, if removal and disposal of unsuitable material not
shown on the plans requires special equipment or unusual operations, it may be paid for as extra work
according to Subsection 104.03.

No measurement will be made of suitable material temporarily removed and replaced to facilitate com-
paction of material.

(b) Overbreak. All sideslope overbreak, as defined in Subsection 203.03.05, will not be paid for.

Rock removed to a maximum depth of 150 mm (6 in.) below subgrade will be measured for payment
provided the rock has been removed sufficiently to permit accurate cross sectioning. Replacement to this
depth with material designated on the plans or approved will be measured and paid for at the contract
unit price for the material used.

Rock loosened or removed in excess of 150 mm (6 in.) below subgrade will not be measured or paid for.
When ordered, remove the loosened material and refill the resultant space with approved material at own
expense.

(c) Widening Cuts. If directed to excavate beyond the limits of the typical cross section before the excava-
tion is substantially completed, the material shall be classified as “Roadway Excavation” and paid for at
the contract bid price. However, if widening cuts requires special equipment, or unusual and extra
expense, it may be paid for as extra work according to Subsection 104.03.

(d) Selected Material. Selected material stockpiled as provided in Subsection 203.03.08, will be measured
for payment as roadway excavation both in its original position and also from the stockpile. Measurement
of the material taken from stockpile will be made of the volume actually removed.
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(e) Surplus Material. Surplus excavated material will be measured for payment as roadway excavation and
no further compensation will be allowed by virtue of the method of disposing, placing, or widening
embankments caused from such surplus material. Any additional “Overhaul” resulting from the disposal
of surplus material beyond the designated balance will be measured for payment.

(f) Slides and Slipouts. In the event of slides and slipouts, the Engineer and Contractor shall negotiate in
each case and decide the relative difficulty of performing the work, and payment will be made either as
“Roadway Excavation” or as extra work as provided in Subsection 104.03.

Where slopes have been previously completed, the cost of resloping required in areas where unstable
material is removed will be paid for as extra work as provided in Subsection 104.03.

The cost of pioneering work necessary to make slide or slipout areas accessible to normal excavation
equipment and the cost of necessary clearing and grubbing will be paid for as extra work as provided in
Subsection 104.03.

Only those quantities of slide or slipout material which are authorized and actually removed will be mea-
sured for payment.

(g) Overhaul. See Section 205.

Excavation in excess of the staked or authorized cross section will not be measured for payment, except as
outlined above.

Material used for surcharge, whether shown on the plans or ordered, will be measured for payment as road-
way excavation or borrow. If the surcharge is to be placed and removed under the terms of the same contract,
the material will be measured for payment both in its original position and also from the surcharge position.

V-type ditches will be measured by the linear meter (station, each 100 linear feet shall constitute a unit of
measure) parallel to the ground. The volume of excavation for such ditches will not be measured for payment.

Excavation items will be measured for payment in their original position.

Borrow embankment or selected borrow embankment will be measured by the cubic meter (cubic yard). The
estimated quantities shown on the plans, plus or minus authorized quantity changes will be the quantity used
for payment. No allowance or other consideration shall be made for consolidation or displacement of the orig-
inal ground. Borrow embankment or selected borrow embankment material placed outside of the staked or
authorized cross section will not be measured for payment. The Engineer or the Contractor may, however,
request a final measurement, in which case final cross sections will be taken. Submit request for final mea-
surement in writing. When final cross sections are taken the determination of quantities derived therefrom will
be the quantities used for payment. If the Contractor requests final measurement and the quantities thus deter-
mined are equal to or less than the planned quantities plus authorized changes, the Contractor shall reimburse
the Department for the Department’s expenses incurred by such final measurement.

BASIS OF PAYMENT

203.05.01 Payment. The accepted quantities, measured as provided above, will be paid for at the con-
tract price per unit of measurement for the pay items listed below that are shown in the proposal. Payment will
be considered full compensation for the work prescribed in this Section.

Payment will be made under:

Pay Item Pay Unit
RoAAWAY EXCAVALION ...e.iuitititit ittt Cubic Meter (Cubic Yard)
Drainage EXCAVATION ... ....uutinttet ittt ettt ettt et ettt et et e e ae s Cubic Meter (Cubic Yard)
Channel EXCaVAtiOn .......c.uiutentit ittt ettt e e et e e e e e eneenennas Cubic Meter (Cubic Yard)
Borrow Embankment ..........o.oiiuiiiiiiiiiiiiii e Cubic Meter (Cubic Yard)
BOITOW EXCAVALION ... .vitit ittt ettt et et et et e e e et e ee e e e eeeneaaenns Cubic Meter (Cubic Yard)
Selected Borrow Embankment............c.ovuiiuiiiiiiiiii e Cubic Meter (Cubic Yard)
VAtYPE DIECHES ..o e Linear Meter (Station)
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ROUNDED AND TRANSITION SLOPES

DESCRIPTION
204.01.01 General. This work consists of rounding and shaping slopes.

CONSTRUCTION

204.03.01 General. Round the top of cut slopes by excavating to blend the cut slopes with the adjacent
natural terrain. Round the top of embankments. At the intersection of cuts and fills, adjust and warp slopes to
blend into each other or into the natural ground surface without noticeable break.

Cut slopes will be staked for flattening and rounding in places where the material is other than solid rock.
Rock formations such as shales, decomposed sandstone and granite that can be readily excavated by means of
hand tools, shall have the slopes flattened and rounded the same as earth slopes. A layer of earth overlying a
rock cut shall be rounded above the rock the same as earth slopes.

Where the depth of cut or fill is insufficient to provide the full rounding required, proportionately adjust the
distance for rounding.

Slope rounding and warping shall also apply to drainage ditches.

Adjust slope grading to protect standing timber, trees or other vegetation which should be preserved. Adjust
by a gradual transition from the theoretical grading section required.

Construct slopes with a degree of smoothness that can be normally obtained by hand shovel operations.

METHOD OF MEASUREMENT

204.04.01 Measurement. Slope rounding will be measured by the linear meter (station, each 100 linear
feet shall constitute a unit of measure).

Earthwork quantities within the limits of slope rounding will not be measured for payment.

BASIS OF PAYMENT

204.05.01 Payment. The accepted quantities, measured as provided above, will be paid for at the con-
tract price per unit of measurement for the pay item listed below that is shown in the proposal. Payment will
be full compensation for the work prescribed in this Section.

Payment will be made under:

Pay Item Pay Unit
S10Pe ROUNAING ..o tveinet e e Linear Meter (Station)

[95]






SECTION 205

OVERHAUL

DESCRIPTION

205.01.01 General. This work consists of authorized hauling of roadway excavation in excess of the free-
haul distance.

Free-haul distance is the specified distance that excavated material shall be hauled without additional com-
pensation. The free-haul distance shall be 650 m (2,000 ft).

METHOD OF MEASUREMENT
205.04.01 Measurement. The item of “Overhaul” applies to roadway excavation only.

Overhaul will be measured by the cubic meter kilometer (cubic yard mile). The estimated quantities shown
on the plans, plus or minus authorized quantity changes, will be the quantity used for payment. The Engineer
or the Contractor may, however, request recalculation of quantities. Submit request for recalculation of quanti-
ties in writing. When quantities are recalculated, the recalculated quantities will be used for payment.

The limit of free haul shall be determined from a mass diagram by fixing on the volume curve, two points,
one on each side of the neutral grade point, one in excavation and the other in embankment, such that the dis-
tance between them equals the free-haul distance, and the included quantity of excavation and embankment are
in balance. All materials within the free- haul limit shall 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 shall be the overhaul distance. The quantity of overhaul shall be the product of the over-
haul distance measured in kilometers (miles) in excess of the free-haul distance, multiplied by the number of
cubic meters (cubic yards) of material. Analytical methods may be used for computing overhaul in lieu of the
mass diagram method described herein.

BASIS OF PAYMENT

205.05.01 Payment. The accepted quantities, measured as provided above, will be paid for at the con-
tract price per unit of measurement for the pay item listed below that is shown in the proposal. Payment will
be full compensation for the work prescribed in this Section.

When overhaul does not appear as an item in the proposal, the contract unit price per cubic meter (cubic
yard) for roadway excavation shall be considered as including payment for overhaul.

Payment will be made under:

Pay Item Pay Unit
OVETNAUL. ..ot e Cubic Meter Kilometer (Cubic Yard Mile)
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SECTION 206

STRUCTURE EXCAVATION

DESCRIPTION

206.01.01 General. This work consists of the removal of material encountered for the construction of
selected structures and other excavation specifically designated as structure excavation. This work also includes
the work of disposing of surplus material and cleaning up the sites. Structure excavation includes dewatering
and the construction or installation of all cofferdams, cribs, shoring, and other facilities which may be neces-
sary to perform the excavations and the subsequent removal of such facilities except where they are required or
permitted to remain in place. It also includes the necessary clearing and grubbing within the proposed struc-
ture area and removing old structures or parts thereof as required if the proposal does not include separate bid
items for such work.

For specific requirements pertaining to the excavation involved in the installation of pipe culverts and under-
ground piping, attention is directed to those Sections of these specifications governing such work.

Design and construct shoring, cribbing, or cofferdams as required. Construct safe and adequate shoring, crib-
bing, or cofferdams to provide the necessary rigidity and support the loads imposed.

Submit 6 sets of design calculations along with detailed drawings of the shoring, cribbing, or cofferdams for
approval according to Subsection 105.02. Such design calculations and drawings shall be prepared and stamped
by a professional engineer registered as a Civil Engineer in the State of Nevada. If such plans are not satisfac-
tory make such changes in them as may be required. Do not begin construction of such shoring, cribbing, or
cofferdams until the drawings are approved.

Allow 30 days for Department review and approval of complete excavation shoring shop drawings. Allow an
additional 60 days for such shop drawings that also require Railroad approval. Do not begin excavation shoring
construction until shop drawings have been approved. No additional time will be provided for shop drawings
submittals that are returned for correction by either the Department or the Railroad.

Follow OSHA safety regulations (29 CFR, Part 1926, Subpart P, Excavations) for sloping the sides of exca-
vations, using shoring and bracing, and for using other safety features. When sides of excavations are sloped
for safety considerations submit, for informational purposes, one copy of the design that demonstrates confor-
mity with OSHA regulations. Where support systems, shield systems, or other protective systems are to be used
submit design calculations along with detailed drawings that demonstrates conformity with OSHA regulations.
Submit the design calculations and detailed drawings according to Subsection 105.02.

206.01.02 Classification. Classification of structure excavation will not be made on the basis of materi-
als or conditions encountered. Classification of excavation, if made, will be on the basis of the material removed
between certain elevations, and such classification as shown on the plans or set forth in the Special Provisions
shall not be changed regardless of the material encountered.

CONSTRUCTION

206.03.01 General. Give notification at least 2 weeks in advance of the beginning of excavation so that
elevations and measurements may be taken of the existing ground before it is disturbed and of existing sub-
structure units within the limits of excavation for structures before they are removed. Material excavated or
removed before these measurements have been taken will not be paid for.

Excavate to the established elevations and dimensions. Consider the elevation of the bottoms of footings as
shown on the plans as approximate only. Changes in dimensions or elevation of footings as may be necessary
to secure a satisfactory foundation may be ordered in writing.

Compact foundations for culvert pipe and structures to not less than 90% of the maximum density as deter-
mined by Test Method No. Nev. T101. The in-place density will be determined by Test Method No. Nev. T102
or T103.

Cut rock or other hard foundation material to a firm surface, either level, stepped or serrated. Clean the exca-
vation of loose material. Clean out and fill seams and crevices with concrete mortar or grout.
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Should foundation excavation be below grade, backfill to the required elevation with backfill or foundation
fill with no additional payment.

Dewater wet excavations for inspection and for construction of foundations unless otherwise provided.

Utilize suitable excavated material for backfilling or in embankments. Dispose of surplus or unsuitable mate-
rial so as to cause no obstruction to flow of streams, or otherwise impair the efficiency or appearance of the
structure. Dispose in such a manner as to prevent damage to property or the creation of unsightly conditions,
and do not place where it will interfere with the operation of drains or impair the roadway ditches, etc.

206.03.02 Inspection. After each excavation is completed, give notification, and do not place materials
therein until the depth of excavation and the character of the foundation material has been approved.

METHOD OF MEASUREMENT

206.04.01 Measurement. Structure excavation will be measured by the cubic meter (cubic yard) of mate-
rial excavated and placed as required. The estimated quantities shown on the plans, plus or minus authorized
quantity changes, will be the quantity used for payment.

The Engineer or the Contractor may, however, request recalculation of quantities. Submit request for recal-
culation of quantities in writing. When quantities are recalculated, the recalculated quantities will be used for
payment.

The volume of water or any other liquid will not be included in the measurement for payment. The volume
of mud, muck, or similar semi-solid matter not resulting from construction operations and which cannot be
pumped or drained away shall be included.

BASIS OF PAYMENT

206.05.01 Payment. The accepted quantities, measured as provided above, will be paid for at the con-
tract price per unit of measurement for the pay item listed below that is shown in the proposal. Payment will
be full compensation for the work prescribed in this Section.

No compensation will be made for the removal and disposal of material which may come into an excavation
from outside the designated limits or for the removal and disposal of swell material resulting from the driving
of piles in an excavation.

The limits of structure excavation shown in the plans shall be used for the method of measurement and pay-
ment only. Make the structure excavation limits outside the vertical planes 450 mm (18 in.) outside the struc-
tures according to the OSHA safety regulations. There will be no additional compensation for protective sys-
tems required by the OSHA regulations.

When plan quantities of structure excavation are based upon the use of shoring, no increase in structure exca-
vation quantity will be allowed when shoring is eliminated.

When an item for structure excavation does not appear in the proposal, structure excavation will be consid-
ered as incidental to the installation of the structure and compensation shall be considered as being included in
the contract prices for other items of work.

Payment will be made under:

Pay Item Pay Unit
StruCture EXCAVALION .......uutintt ittt Cubic Meter (Cubic Yard)
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SECTION 207

BACKFILL

DESCRIPTION

207.01.01 General. This work consists of placing and compacting backfill or granular backfill material
in excavations for bridges, retaining walls, headwalls, culverts, and other structures.

This work also consists of furnishing and placing slurry cement backfill as shown on the plans, or as an alter-
native to backfill or granular backfill. Applications include use as structural fill, pipe encasement, or pipe and
trench backfill as approved. For placement adjacent to bridge structures, prior approval by the Bridge Engineer
is required.

MATERIALS

207.02.01 Backfill. Provide backfill material free from stones or lumps of material exceeding 75 mm (3
in.) in greatest dimension and free from sod, frozen earth, and organic materials. Acceptable material from
excavation may be used for backfilling unless granular backfill is specified and the material from excavation
does not conform to the requirements therefore.

207.02.02 Granular Backfill. Granular backfill shall consist of natural sand or a mixture of sand with
gravel, crushed gravel, or crushed stone and conform to the following requirements:

Sieve Sizes Percentage Passing by Mass
75 mm (3 in.) 100

4.75 mm (No. 4) 35-100

600 um (No. 30) 20-100

75 um (No. 200) 0-12
Test Test Method Requirements
Sieve AnalysiS.......co.oeviiiiiiiiiiiiiii Nev. T206 Above
Liquid Limit.......ccoviiiiiiiiiniiiiieeneeeeee Nev. T210 35 Max.
Plasticity Index .........coviiiiiiiiiiiiiiiiini Nev. T212 10 Max.

Do not use pea gravel as granular backfill. Pea gravel is typically a byproduct of aggregate crushing and/or
screening operations. It is uniformly graded, normally having a nominal size of 9.5 mm (3/g in.).

Granular backfill shall also conform to the following requirements based on usage:

Culverts and Structures (Concrete) Corrugated Metal Test Method
Test Corrugated Metal Pipes (Steel) Pipes (Aluminum)
pH Value 5.0 t0 9.5 4.0 Min. Nev. T238
Resistivity 1000 ohm.cm Min. 500 ohm.cm Min. Nev. T235

207.02.03 Slurry Cement Backfill. Slurry cement backfill shall consist of a fluid, workable mix-
ture of various combinations of aggregate, cement, mineral admixtures, liquid admixtures, and water. Aggregate
shall consist of either a concrete, grout, or mortar aggregate as specified in Section 706. In addition, material
from excavation, imported material, or a combination thereof, which is free of organic matter and other dele-
terious substances may be used. Imported or excavated material or combination thereof shall meet the require-
ments of Subsections 207.02.01 and 207.02.02 with the substitution of the following gradation requirements:

Sieve Size Percent Passing by Mass
19 mm (3/4 in.) 100
75 um (No. 200) 0-10

Cement shall meet the requirements of Section 701. All approved cement types and blended cements or com-
bination thereof may be used. Mineral admixtures shall meet the requirements of ASTM C618, for Type N, F,
or C.

For approval, submit a mix design and arrange a trial batch demonstration to ensure accordance with per-
formance specifications listed herein. The mix design shall include a list of all ingredients, the source of mate-
rials, gradations of aggregates, types of admixtures, dosage rates, and batch weights. A change in the source of
materials, gradation, or addition or deletion of admixtures may necessitate a new mix design and trial batch.
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Provide test data from a testing laboratory showing that the proposed mix design meets the performance spec-
ifications herein.

In lieu of performing a trial batch, a mix design having prior acceptance by the Department, local munici-
palities, or utility companies may be approved if documentation of test results and past field performance is
provided.

Submit slurry cement mix designs conforming to one of the following classes of flowable fill, A or B, depend-
ing on the application. The type of application shall be shown on the plans or be as determined by the
Contractor and approved. Determine proportioning as shown on the approved mix design. The trial batch and
subsequent placements shall produce a mix consistency that will result in a flowable self-leveling product at the
time of placement.

Excavatable Non-Excavatable
Class A B
28 Day Strength 340 to 1,400 kPa (50 to 200 psi) 1,400 to 6,900 kPa (200 to 1,000 psi)
Air Content 5% min. 5% min.
Subsidence 1% max. 1% max.

The use of air entrainment, air generators, or foaming agents may be needed to meet the performance spec-
ifications. The 28 day compressive strength testing and sampling will follow the procedure set forth in Test
Method Numbers Nev. T428 and ASTM C39, except cylinders shall not be rodded during sampling. The air
content will be determined by Test Method No. Nev. T431. Subsidence will be tested according to ASTM C940,
except a standard 152 mm by 305 mm (6 in. by 12 in.) cylinder may be used for measurement purposes.
Subsidence is defined as settlement or bleeding and shall not exceed 1%. Mixtures that require placement by
use of a concrete or grout pump will be allowed a maximum subsidence of 2%. Slump tests may be performed
on a random basis using Test Method No. Nev. T438 for the purpose of controlling consistency at the job site.

CONSTRUCTION
207.03.01 General. Compact with mechanical tamping units.

Compact foundations for culvert pipe to not less than 90% of the maximum density and for reinforced con-
crete boxes to not less than 95% of the maximum density as determined by Test Method No. Nev. T101. The
in-place density will be determined by Test Method No. Nev. T102 or T103.

Place backfill material in uniform horizontal layers not exceeding 200 mm (8 in.) in loose thickness before
compaction. Bring up uniformly on all sides of the structure or improvement. Moisten each layer of backfill as
necessary and compact thoroughly until 90% of the maximum density is achieved. Compact each layer of back-
fill so placed for selected borrow embankments, abutments, piers, retaining walls, and wingwalls for bridges
until 95% of the maximum density is achieved as determined by Test Method No. Nev. T101. The in-place
density will be determined by Test Method No. Nev. T102 or T103.

Do not compact backfill material by ponding or jetting.

Deposit material resulting from structure excavation, not used as backfill, in roadway embankments accord-
ing to Section 203 or otherwise dispose of along the roadway in an approved manner.

Do not place backfill material until the structure or facilities have been inspected and approved for backfill-
ing. Do not deposit backfill material against the back of concrete abutments, concrete retaining walls or the out-
side walls of concrete box culverts until the concrete has reached an age of 14 days or the concrete has devel-
oped a compressive strength of 17 MPa (2,500 psi) as determined by ASTM C39.

Where backfill is placed against waterproofed surfaces, take care not to damage the waterproofing material.

207.03.02 Placing and Compacting at Abutments, Piers, and Walls. Where backfill is to be placed on
one side of an abutment, wingwall, pier, retaining wall, or headwall, exercise care during placement and com-
paction of backfill material to prevent over compacting to the point of displacing line or batter or both.

Step-cut or bench existing slopes which are shaped so as to cause a wedge action in the backfill, before back-
filling.

207.03.03 Placing and Compacting at Culverts. Place backfill along both sides of the culvert equally in
uniform layers not exceeding 200 mm (8 in.) in loose thickness before compaction.
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Take care in placing and compacting the material under the haunches of pipe.

Continue backfilling as described to the level of the ground or to an elevation 150 mm (6 in.) above the struc-
ture in the case of a pipe culvert in projection, or even with the top of the structure in the case of a RCB cul-
vert in projection.

Do not allow construction equipment or other traffic to cross any culvert until a safe minimum depth of fill
above the culvert has been placed and compacted. Protect the structure from superimposed loading created by
construction equipment. Repair any damage done to the structure or replace the structure without extra com-
pensation.

Take care in backfilling arches. Cover arches in layers conforming to the shape of the arch and tamp thor-
oughly.

207.03.04 Slurry Cement Backfill Placement. Manufacture slurry cement backfill at plants that qualify
as approved sources for redi-mix concrete suppliers and deliver to the site in transit-mix trucks. After delivery
and immediately before discharge, agitate the mix at mixing speed for a minimum of 70 revolutions for approx-
imately 3 minutes. Discharge or pump the mix from the transit-mix truck into the space to be backfilled. When
backfilling pipe culverts, distribute the mix evenly to prevent movement of the pipe. Placement may be required
in stages to prevent uplifting of the pipe. Take appropriate measures such as installing straps or soil anchors to
secure pipes from movement during fill placement.

Do not place slurry cement backfill on frozen ground. Protect slurry cement backfill from rapid surface mois-
ture loss and from freezing for 36 hours after placement. Do not allow vehicle traffic or placing of pavement
surfaces thereon until a penetration resistance of 4.1 MPa (600 psi) has been achieved using a hand held pen-
etrometer according to ASTM C403. This penetration will be considered achieved when a person weighing at
least 68 kg (150 Ib), by use of their body mass as an axial load, cannot penetrate the slurry cement backfill
with the square cut end of a No. 13 (#4) steel reinforcing bar.

METHOD OF MEASUREMENT

207.04.01 Measurement. Backfill, granular backfill, and slurry cement backfill will be measured by the
cubic meter (cubic yard). The estimated quantities shown on the plans, plus or minus authorized quantity
changes, will be the quantity used for payment.

The Engineer or the Contractor may, however, request recalculation of quantities. Submit request for recal-
culation of quantities in writing. When quantities are recalculated, the recalculated quantities will be used for
payment.

BASIS OF PAYMENT

207.05.01 Payment. The accepted quantities, measured as provided above, will be paid for at the con-
tract price per unit of measurement for the pay items listed below that are shown in the proposal. Payment will
be full compensation for the work prescribed in this Section.

The limits of backfill, granular backfill or slurry cement backfill shown in the plans shall be used for the
method of measurement and payment only. There will be no additional compensation for any additional back-
fill materials required for excavations required to meet the OSHA regulations or for the elimination of shoring.

When material from structure excavation is unacceptable as backfill and backfill material is obtained from
roadway excavation, borrow or from base materials, it will be paid for both as backfill and the respective bid
item from which it is obtained. When granular backfill is called for, it will be paid as granular backfill only.

When an item for backfill does not appear in the proposal, backfill will be considered as incidental to the
installation of the structure and compensation shall be considered as being included in the contract prices for
other items of the work.

Payment will be made under:

Pay Item Pay Unit
BaCKIilL. .ot e Cubic Meter (Cubic Yard)
Granular Backfill...... ..o Cubic Meter (Cubic Yard)
Slurry Cement Backfill .......o.oiuininiti i s Cubic Meter (Cubic Yard)
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SECTION 208

FOUNDATION FILL

DESCRIPTION

208.01.01 General. This work consists of furnishing and placing foundation fill in areas where unstable
foundation materials have been excavated below the foundation elevation for culverts, bridges, and all other
structures.

MATERIALS
208.02.01 General. Material shall be as set forth in the Special Provisions.

CONSTRUCTION

208.03.01 General. Remove unsatisfactory material to the depth required. Place foundation fill to the
required elevation.

Compact foundation fill with mechanical tamping units or by other compaction methods.

Compact foundation fill to not less than 90% of the maximum density as determined by Test Method No.
Nev. T101. The in-place density will be determined by Test Method No. Nev. T102 or T103.

Do not compact by ponding or jetting.

METHOD OF MEASUREMENT

208.04.01 Measurement. Foundation fill will be measured by the cubic meter (cubic yard).

BASIS OF PAYMENT

208.05.01 Payment. The accepted quantities, measured as provided above, will be paid for at the con-
tract price per unit of measurement for the pay item listed below that is shown in the proposal. Payment will
be full compensation for the work prescribed in this Section.

Payment will be made under:

Pay Item Pay Unit
Foundation Fill ... s Cubic Meter (Cubic Yard)
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SECTION 209

DRAIN BACKFILL

DESCRIPTION

209.01.01 General. This work consists of furnishing, hauling, placing, and compacting drain backfill
material around structures or perforated underdrains.

MATERIALS
209.02.01 General. Material shall conform to the following Subsection:
Drain Backfill .......ouoniii e Subsection 704.03.01
CONSTRUCTION

209.03.01 General. Compact drain backfill to the satisfaction of the Engineer.
Do not compact by ponding or jetting.

209.03.02 Underdrains. Excavate and place drain backfill according to Section 607.

METHOD OF MEASUREMENT
209.04.01 Measurement. Drain backfill will be measured by the cubic meter (cubic yard).

BASIS OF PAYMENT

209.05.01 Payment. The accepted quantities, measured as provided above, will be paid for at the con-
tract price per unit of measurement for the pay item listed below that is shown in the proposal. Payment will
be full compensation for the work prescribed in this Section.

Payment will be made under:

Pay Item Pay Unit
Drain Backfill. ... Cubic Meter (Cubic Yard)
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SECTION 210

WATERING

DESCRIPTION

210.01.01 General. This work consists of furnishing, hauling, and applying water required for com-
paction or processing of materials, and for controlling dust.

MATERIALS
210.02.01 General. Material shall conform to the following Section:
A1) P Section 722
CONSTRUCTION

210.03.01 Equipment. Use pressure type distributors for applying water required for compacting materi-
als and for controlling dust. Equip pressure type distributors with a spray system that uniformly applies water.
Equip all watering equipment with a positive means of shutoff. An approved pump, pipe, hose, and nozzle
equipment may be used in embankment construction. Where the head is sufficient to provide equal pressure,
the pump requirement may be eliminated.

210.03.02 General. Apply water for dust control in the amounts and on the areas designated by the
Engineer.

Apply water in the amount necessary to attain the required compaction. In certain base courses, introduce
water into the aggregate at the plant and supplement by additional wetting by pressure type distributors as
required.

Excavation areas and borrow pits may be watered before excavating material.

When water is applied directly to the roadbed, process the material by suitable equipment until the layer is
uniformly wet. Do not disturb layers which have been previously placed and compacted.

210.03.03 Water Supply.

(a) General. Provide an adequate water supply. Negotiate with owners of supply and sign an agreement with
each owner before removing the water. Furnish a copy of said agreement. Pay all royalties occurring under such
agreements and also obtain any necessary right of way.

(b) Water Wells. If electing to obtain water from an existing well or to drill a well for highway construc-
tion purposes, request a waiver be issued in accordance with Nevada Revised Statutes and the Nevada
Administrative Code.

File all requests for waiver to the Engineer on NDOT Form No. 040-074, and ensure the request package
includes the following information:

1. The location of the proposed water well by public survey, county assessor’s parcel number and plot map.
2. The project and contract number.

3. The total amount of water that will be consumed each day.

4

The name, address and telephone number of the person responsible for plugging the well. Also include
the name, address and telephone number of the owner of the land where the well is located if not the
same as the person responsible for plugging the well.

5. A notarized affidavit signed by the person responsible for plugging the well which states that they will
be responsible for plugging the well if it is abandoned.

6. The name, address and telephone number of a person who will be available to answer questions con-
cerning the contract.
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7. The date the contract is scheduled to be completed.
Maintain a copy of the approved waiver onsite at all times during drilling operations.

Should circumstances dictate that the well location be moved outside of the 16.187 hectare (40 acre) subdi-
vision described on the approved waiver, request an amendment using NDOT Form No. 040-074.

By signing and submitting a request for a waiver, agree to the following:

1. Use a water well driller licensed in Nevada to perform all drilling and plugging. All drilling and plug-
ging shall be in accordance with the “Regulations For Drilling Water Wells,” current edition, which may
be obtained from the Office of the State Engineer, Division of Water Resources, 123 W. Nye Lane,
Carson City, Nevada 89706-0818, phone (775) 687-4380.

Use the new well for highway construction purposes only, no other use will be considered or allowed.

3. Within 3 days of completion of the contract, defined as District acceptance, plug the well in accordance
with the requirements of the Office of the State Engineer.

4. Notify the Office of the State Engineer of plugging within 30 days of contract completion. Provide a copy
of said notification to the Engineer.

(c) Changes in the Diversion or Use of Surface Water. If electing to obtain water by a change in the place
of diversion, manner of use or place of use of water already appropriated, apply for a permit in accordance
with NRS 533.345.

The application for the permit to change the place of diversion, manner of use or place of use of water,
already appropriated, may be obtained from and shall be filed with the Department of Conservation and Natural
Resources, Office of the State Engineer, Division of Water Resources, 123 W. Nye Lane, Carson City, Nevada,
89706, phone (775) 687-4380.

Give a copy of the approved application to the Engineer.

BASIS OF PAYMENT

210.05.01 Payment. Full compensation for developing an adequate water supply, for furnishing all nec-
essary equipment, for obtaining water from the source or sources, for water, and for furnishing of equipment
necessary to apply the water, shall be considered as included in the contract unit price paid for other appro-
priate items and no separate payment will be made therefore.
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SECTION 211

EROSION CONTROL

DESCRIPTION

211.01.01 General. This work consists of preparing slopes, placing and compacting top soil, seeding,
hydro-seeding, fertilizing, mulching, placing erosion control fabric, and applying soil stabilizer on graded and
disturbed areas.

MATERIALS

211.02.01 General. Material shall conform to the following Section:
ROAASIAE MALETIALS. . ... eenee et e e e e e e e Section 726

The rates of application of seed, fertilizer, mulch, tackifier, and soil stabilizer will be specified in the con-
tract documents.

CONSTRUCTION

211.03.01 Preparation. Cultivate excavation slopes to the depth shown in the contract documents and uni-
formly spread topsoil, if required, to a minimum thickness of 75 mm (3 in.).

Cultivation of embankment slopes and covering with topsoil will not be required unless specified or ordered.
If cultivation of embankment slopes and covering with topsoil is ordered, the cost of such work will be paid
for as extra work as provided in Subsection 104.03.

Do not perform cultivation until all other equipment is through working in the area.

Operate equipment such that furrows are produced perpendicular to the natural flow of water.

211.03.02 Placement of Topsoil. Transport approved topsoil directly from the source to final position.
Evenly spread topsoil to the depth shown on the plans. After spreading topsoil, rake up, remove, and dispose
of all large clods, hard lumps, rocks, and litter.

Do not place topsoil when the ground or topsoil is frozen, excessively wet, or not in an acceptable condi-
tion.

Repair all damage occurring to existing roadbeds, shoulders, walks, curbs, or other existing adjacent struc-
tures or areas due to hauling and placing the topsoil.

211.03.03 Compaction. Compact all topsoil unless otherwise specified or approved. Compact by sheeps-
foot roller, cleated crawler tractor, or similar approved equipment, which will produce 1,000 to 2,000 kPa (150
to 300 psi) ground pressure. Design and construct equipment to produce a uniform rough textured surface ready
for seeding and mulching, and which will bond the topsoil to the underlying material. Cover the entire area by
a minimum of 4 passes of the roller or approved equipment. Operate compaction equipment parallel to the nat-
ural flow of water on the slopes unless otherwise approved. Convey the roller or approved equipment up and
down the slopes by approved means. Finish grade of the topsoil to be 25 mm (1 in.) below the top of all curbs,
catch basins and other structures.

If water is required to condition the topsoil for compaction, furnish a suitable amount and apply by approved
methods.

211.03.04 Seeding and Fertilizing. Give a minimum of 24 hours notification in advance of any seeding
operation for approval of the seeding areas. After approval, seeding and fertilizing of the approved areas may
begin.

Prepare the soil by scarifying the surface to a minimum depth of 150 mm (6 in.). Operate equipment such
that furrows are produced perpendicular to the natural flow of water. Remove and dispose of all rocks larger
than 150 mm (6 in.) in smallest dimension from the surface of slopes to be seeded.
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Do not seed during windy weather or when the ground is frozen. Uniformly spread seed and fertilizer at the
rate and mix specified in the contract documents. Sow seed and fertilizer by one of the following methods:

(a) An approved type hydro-seeder which utilizes water as the carrying agent and maintains a continuous agi-
tator action that will keep seed and fertilizer mixed in uniform distribution until pumped from the tank.
Maintain pump pressure to maintain a continuous, nonfluctuating stream of solution.

(b) An approved blower equipment with an adjustable disseminating device capable of maintaining a con-
stant, measured rate of material discharge that will ensure an even distribution of seed and fertilizer.

(c) Helicopters properly equipped for aerial seeding and fertilizing. Equip helicopters with the following:

1. Two hoppers or seed compartments each capable of containing a minimum of 50 kg (100 1b) of seed
or granular fertilizer.

2. Power-driven, readily adjustable disseminating mechanisms capable of maintaining a constant, mea-
sured rate of distribution of seed or granular fertilizer.

3. For liquid fertilizer, equip the helicopter with two barrels or containers capable of containing a min-
imum of 50 L (15 gal) each. Uniformly distribute liquid fertilizer by a spray boom of sufficient size
and length, fitted with nozzles.

(d) Approved power-drawn drills with double-disc front delivery openers and depth bands for positive depth
control. Set depth control at a depth of 19 mm (3/4 in.) for consistent furrow bottom placement. An
approved deep furrow drill may be used where it is determined the seedbed is firm and there is little dan-
ger of soil blowing. An approved spreader may be used for fertilizer placement. Calibrate drills and
spreaders before use.

Seed and fertilize areas inaccessible to above methods of application by approved hand methods. Uniformly
distribute the material at the rates specified.

Provide qualified personnel experienced in all phases of the seeding and fertilizing operation, equipment, and
methods as herein specified.

211.03.05 Spreading Mulch.

(a) Hay or Straw. Uniformly spread hay or straw mulch immediately after seeding by means of an approved
type mulch spreader. The spreader shall produce a uniform distribution of the hay, without cutting or breaking
it into short stalks. Mulch areas beyond the range of the mulch spreader by approved hand methods.

Anchor straw, grass hay or shredded bark into the soil by use of a disc, sheepsfoot roller or similar approved
equipment. Anchor to a depth of 50 mm (2 in.), across the slope, and with no more than one pass of the equip-
ment on the same surface.

(b) Wood Cellulose Fiber. Apply wood cellulose fiber with seed and fertilizer by approved hydraulic equip-
ment. Use equipment with a built in agitation system with an operating capacity sufficient to agitate, suspend
and homogeneously mix a slurry of the specified portions of fiber, fertilizer, seed, and water. Equip distribu-
tion and discharge lines with a set of hydraulic discharge spray nozzles which will provide a uniform distribu-
tion of the slurry.

211.03.06 Hydro-seeding. Prepare the soil by scarifying the surface to a minimum depth of 150 mm (6
in.). Operate equipment such that furrows are produced perpendicular to the natural flow of water. Remove and
dispose of all rocks larger than 150 mm (6 in.) in smallest dimension from the surface of slopes to be hydro-
seeded.

Apply the seed, fertilizer, soil amendments, and a specified portion of the mulch in one application by
approved hydraulic equipment. Use equipment of the type specified in paragraph (b) of Subsection 211.03.05.
Immediately after hydro-seeding, uniformly apply the remainder of the mulch in a single application which uses
water as the carrying agent.

211.03.07 Applying Tackifier. When tackifier is specified, spray tackifier onto the mulch to anchor it in
place. Apply the tackifier the same day the mulch is applied. The tackifier shall contain a color additive which
will assist the applicator in the uniform application of the product. Remove, reseed, and remulch any mulch
disturbed or displaced following application.
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211.03.08 Placing Erosion Control Fabric. Unroll and place erosion control fabric parallel to the flow
of water. Place immediately following final grading, if no seeding is required, or the placing of seed and fer-
tilizer. Overlap strips a minimum of 150 mm (6 in.). Overlap ends at least 150 mm (6 in.) with the up-grade
section on top. Bury the up-slope end of each strip of fabric in a 150 mm (6 in.) slot with the soil firmly tamped
against it. Any other edge exposed to more than normal flow of water or strong prevailing winds may be
required to be buried in a similar manner. Place check slots between the ends of strips by placing a tight fold
of the fabric at least 150 mm (6 in.) vertically into the soil. Tamp and staple the fabric at the check slots the
same as up-slope ends. Space check slots so that one check slot or one end occurs within each 15 m (50 ft) of
slope.

Bury edges of fabric around the edges of catch basins and other structures as herein described. Spread fab-
ric evenly and smoothly and in contact with the soil at all points.

Fasten erosion control fabric by approved wire staples, pins, spikes, or wooden stakes driven vertically and
flush with the soil. Fasten fabric at intervals not more than 1 m (3 ft) apart in 3 rows for each strip of fabric.
Place one row along each edge and one row alternately spaced in the middle. Fasten all ends of the fabric and
check slots at 150 mm (6 in.) intervals across their width.

211.03.09 Soil Stabilizer. Mix and apply the soil stabilizer when weather conditions are suitable and as
recommended by the manufacturer.

Do not use fiber mulch products in traffic areas.

METHOD OF MEASUREMENT

211.04.01 Measurement. Topsoil will be measured by the cubic meter (cubic yard) in the haul con-
veyance at the point of delivery.

Seeding, hydro-seeding, fertilizing, and mulching will be measured by the hectare (acre) or square meter
(square yard). The estimated quantities shown on the plans, plus or minus authorized changes, will be the quan-
tity used for payment.

Seeding and hydro-seeding shall also include the work of fertilizing, mulching, amending the soil, and sur-
face scarifying unless separate items are provided.

Tackifier will be included in mulching and will not be measured separately for payment.

Erosion control fabric will be measured by the square meter (square yard) of surface covered. No allowance
will be made for material overlap.

Soil stabilizer will be measured by the hectare (acre) or square meter (square yard).

The Engineer or the Contractor may, however, request recalculation of the quantities. Submit request for
recalculation of quantities in writing. When quantities are recalculated, the recalculated quantities will be used
for payment.

BASIS OF PAYMENT

211.05.01 Payment. The accepted quantities, measured as provided above, will be paid for at the con-
tract price per unit of measurement for the pay items listed below that are shown in the proposal. Payment will
be full compensation for the work prescribed in this Section.

Payment will be made under:

Pay Item Pay Unit
TOPSOIL ..t Cubic Meter (Cubic Yard)
SEEAING ...ttt e Hectare (Acre) or Square Meter (Square Yard)
Hydro-seedin; ...Hectare (Acre) or Square Meter (Square Yard)
Fertilizing .......ououininiii i Hectare (Acre) or Square Meter (Square Yard)
MUICHING ...t Hectare (Acre) or Square Meter (Square Yard)
Erosion Control FabTiC ......o.ouiiiiini i Square Meter (Square Yard)

S0il StabiliZer ...voneit i s Hectare (Acre) or Square Meter (Square Yard)
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SECTION 212

LANDSCAPING

DESCRIPTION

212.01.01 General. This work consists of furnishing and planting trees, shrubs, and ground covers.

MATERIALS
212.02.01 General. Material shall conform to the following Section:
ROAASIAE MALETIALS. ... . teeeeeeee e e Section 726
212.02.02 Nomenclature. Nomenclature for plant names and varieties shall be according to the latest edi-

tion of “Standardized Plant Names” as prepared by the American Joint Committee on Horticultural
Nomenclature.

Plant material will be classified by group as follows:

PIants, GIOUP A.. ..o e Denotes canned plant material®
Plants, Group B ......c.oiiiiiiii Denotes balled and burlapped plant material
PIants, Group € .....ouiniiitii e Denotes ground cover
Plants, Group D.......o.iiiiii e Denotes grass (turf)
Plants, Group E ..o Denotes grass (meadow)

*The size of canned plant material will be indicated in the description of the particular bid item. For example, Item
No. 212 0304, “Plants (Group A-4)” denotes a #4 Container Class Size, Item No. 212 0308, “Plants (Group A-8)”
a #8 Container Class Size, and so on.

212.02.03 Quality of Plant Materials. Provide plant material meeting the standards as set forth herein.
During inspections plant material will be judged and rejections will be based upon these standards.

All plants shall comply with Federal and State laws requiring inspection for plant diseases and infestations.
Inspection certificates required by law shall accompany each shipment of plants. Submit inspection certificates
upon plant delivery.

In determining the quality of plant material, the following elements shall be evaluated:
(a) Root condition.

(b) Plant size (above ground).

(c) Insect and disease free condition.

(d) General appearance (color, shape, prior pruning).

A deficiency in any one of these elements will be sufficient reason to reject selectively or by lot.

212.02.04 Handling and Shipping. Pack plants for shipment according to standard practice for the type
of plant being shipped. Do not allow the root system of plants to dry out at any time. Protect plants at all times
against heat, freezing temperatures, sun, wind, climatic, and seasonal conditions during transit. Furnish plant
material in containers unless otherwise specified. Handle all plants specified balled and burlapped (B & B) by
the ball of earth and not the plant. Broken or “made” balls will not be accepted. Supply container grown plants
well developed with sufficient root development to hold the earth intact after removal from the container with-
out being root bound.

All plant material, except bareroot plants, are to be hardened material. Accomplish this by storing plants in
a local licensed commercial nursery or by providing equivalent storage and care with written approval, for not
less than 4 weeks before planting.

Before moving plants from nursery or storage area to job site, thoroughly spray them with a solution of an
anti-desiccant/anti-transpirant conforming to the following requirements:

The material shall be in liquid form capable of application by spraying and/or dipping.

Upon drying, the mixture shall produce a gas-permeable, but water retarding, colorless film having an
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MVT (Moisture-vapor-transmission) value of not more than 2.5. This means that not more than 160 mg
(2.5 grains) of water pass through the film in 24 hours at 38 °C (100 °F) and relative humidity of 90 to
95%. The procedure for testing shall be as described in ASTM E96 or Technical Association of the Pulp
and Paper Industry publication T464m-45.

Furnish two certificates from the manufacturer covering anti-desiccant/anti-transpirant material, certifying
that the product complies with the specifications. Deliver the certificates at the time of, or before delivery
of the order.

212.02.05 Inspection of Plant Material. Inform the Engineer, as soon as practical, of the source of plant
material for the project. Inspection of plant materials at the source may be required before shipping of plants
from the nursery. This inspection shall coordinate the judgment areas regarding size and quality of plant mate-
rial between the Department, the Contractor, and the Nursery. However, there will be no acceptance of any
plant material during this inspection.

All plant material will be inspected on arrival at the storage area. This inspection will determine the accep-
tance or rejection of the plant material based on quality as specified in Subsection 212.02.03. This inspection
is for quality of plant material only and does not constitute final acceptance. Immediately remove plants which
are rejected from the holding area and replace.

All plant material will be continually inspected from the time of arrival at the holding area, during planting
and through the plant establishment period. Plants may be individually rejected during this time based on
mechanical damage, quality or physical change of the plant which is not normal to the plant or to the season
of the year. Immediately remove and replace plants from the holding area which were rejected.

212.02.06 Substitution of Plants. Do not substitute plant material unless evidence is submitted in writ-
ing from at least 3 suppliers that a specified plant cannot be obtained and has been unobtainable since the award
of the contract. Make substitutions only with written approval. Furnish the nearest variety, size, and grade as
approved.

212.02.07 Temporary Storage. Immediately plant the plant material delivered and accepted. “Heel-in”
plants that cannot be planted within one day after arrival according to accepted horticultural practice, and as
follows:

(a) Protect balled and burlapped plants by moist earth, sawdust, or other acceptable material.
(b) Place canned plants under shelter.

Protect plants stored under temporary conditions at all times from extreme weather conditions, and keep
moist.

212.02.08 Lumber. Lumber for header boards and plant boxes shall conform to Section 718.

CONSTRUCTION

212.03.01 Site Preparation. Complete work on roadway construction, drainage facilities, grading, clean-
ing, etc., before beginning any preparation of the planting areas.

212.03.02 Layout of Planting. Designate, by means of stakes or other approved markings, the ground
location of each random placed plant. Mark areas of massed or uniform solid plantings at their outer extremes
only. Approval of plant stakeout will be required before the commencement of the preparation of planting areas.

In mixed planting areas, plant trees first, then follow with the larger shrubs, low shrubs, and the ground cov-
ers last.

212.03.03 Preparation of Planting Areas. During the preparation of planting areas, remove all clods,
rocks, or other debris over 25 mm (1 in.) in largest dimension from both cultivated areas and backfill mater-
ial, and dispose of as directed. Blend excess excavated material into the existing slopes. Load, haul, and dis-
pose of any unsuitable material. The cost of handling unsuitable material will be paid by the appropriate rent
equipment items or as extra work as provided in Subsection 104.03. In addition thereto, the following re-
quirements will apply:

(a) Planter Boxes. Backfill material shall consist of 1 part humus to 3 parts topsoil by volume. Thoroughly
and uniformly mix this material before placing in the planter boxes. After placing in the planter box,
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(b)

(©
(d)

(e)

water the material until it is completely saturated. Add sufficient backfill mixture and adequately wet so
that after settlement has taken place, the material is approximately 50 mm (2 in.) below the top of the
box.

Planting Beds. Initiate the soil preparation after all grading has been completed and the irrigation sys-
tem has been installed, tested, adjusted, and accepted. Loosen and thoroughly pulverize the ground sur-
face within the area to a depth of 150 mm (6 in.). Incorporate humus, commercial fertilizer, and other
additives at the rate specified in the contract documents, and thoroughly and uniformly till into the soil
to a depth of 150 mm (6 in.). Bring the area to a plane in conformance to the elevations shown on the
plans. Consolidate the area to be planted with approved cultipackers or rollers.

Seed Beds. Prepare the soil as specified for planting beds.

Planting Holes. Before excavating holes, designate the proposed location of the irrigation lines by means
of stakes or other approved markings. In the event of conflict between individual planting holes and irri-
gation lines, excavate the planting holes in question before installing the irrigation lines.

Hand or mechanically excavate plant holes. Dig holes at the location of each individual plant, with the
stake or marking being considered the center of the hole. Construct holes with vertical sides and hori-
zontal bottoms and to the dimensions specified in the project plans. Scarify the sides of planting holes,
if necessary to insure soil is loosened and not sealed.

After excavation and before backfilling, fill the plant pits twice with water. Should the pits fail to drain,
give notification of this condition and suggest a remedy. Do not proceed with planting operations until
directed.

Incorporate humus, commercial fertilizer, and other additives at the rates specified and thoroughly and
uniformly mix with the material removed from the holes prior to backfilling. Before backfilling of holes,
provide a sample of the backfill mix and mixing procedures for review. This sample will be used as ref-
erence material for the backfill mix as the project proceeds. Uniformly mix the soil amendments into the
backfill for a homogeneous composition without balls, clumps or layers of individual materials. Prepare
the backfill near the plant pit or mix backfill offsite. Either option must be approved before the begin-
ning of planting operations.

Place fertilizer starter tablets in the backfill mixture of each planting hole at a minimum of 100 mm (4
in.) and a maximum of 200 mm (8 in.) below ground level. The number and size of tablets in each plant-
ing hole shall be as specified.

After backfilling the holes, saturate the material with water to the full depth of the hole and until pond-
ing appears in the basin. Place sufficient backfill material so that after planting and settlement has taken
place, the basin will conform to the section as shown on the plans.

Planting Trenches. Excavate trenches to the dimensions specified and center on the planting line as
staked or otherwise marked.

Incorporate humus, commercial fertilizer, and other additives at the rates specified and thoroughly and
uniformly mix with the material removed from the trenches before backfilling. After backfilling the
trenches, saturate the material with water to the full depth of the trench. Cross checks may be formed as
necessary to permit ponding of water during the saturation period but must be removed before planting.
Place sufficient backfill material so that after planting and settlement has taken place, the basin will con-
form to the section as shown in the plans.

212.03.04 Planting. Do not plant any area until receiving a written statement that the area concerned has
been satisfactorily prepared.

Do not distribute more plants within the project area on any one day than can be planted and watered on that

day.

Any planting done in soil that is too wet, too dry, or not properly conditioned as provided herein will not be
accepted. Any further planting work will be suspended until the soil is satisfactory.

(a) Plants (Group A). Remove nursery stakes supporting plants in containers and properly prune the plants
as specified herein.

Cut containers, at least twice, from top to bottom with a “cancutter” or other approved device. A spade or
shovel is not an acceptable device. Remove the plants from the containers in such a manner that the ball of
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earth surrounding the roots is not broken. Plant and water immediately after removal from the containers. Do
not cut containers before delivery of the plants to the planting areas.

(b) Plants (Group B). On balled and burlapped material, cut strings or cords and lay the burlap back from
the top half of the ball. Perform this after the plant is placed in its final position and before completion of the
backfill.

(c) Plants (Group C). As soon as each plant is removed from its container, plant it in the prepared plant-
ing bed, in a hole previously prepared with a broad, blunt end trowel. Carefully lift the plant with the trowel,
insert in the hole, and gently firm the earth around it to eliminate air pockets.

Tap plants loose from plastic or clay pots in such a manner that the ball of earth surrounding the roots is not
broken, and then immediately plant. Plants in peat pots may be planted in the pots, provided the peat fiber is
thoroughly wet. Carefully remove plants in cellulose fiber pots by tapping or peeling before planting. Plants
brought to the jobsite in flats, pony packs, or bare root will not be accepted.

Keep roots of plants not in containers moist and covered at all times and do not expose to the air except while
actually being placed in the ground.

Set plants in a plumb position in the backfill mixture material to such a depth that, after the soil has settled,
the top of the plant ball will be level with the finished grade.

Place plants in such a manner that the roots will not be restricted or distorted. Do not compact soil around
the roots or ball of the plant during or after planting operations. Raise back any plants which have settled deeper
than specified in the above paragraph to the required level.

Water plants immediately after planting.

(d) Plants (Group D). Keep the seed bed in a moist friable condition when seeding has begun. Seed as
soon as soil conditions allow after the initial watering of the amended soil. Do not seed in soil that is too wet
or too dry, or in a condition not generally accepted as satisfactory for lawn seeding. Any further seeding work
will be suspended until the soil is satisfactory.

Sow seed from standard mechanical grass seeding equipment with an adjustable gate, as appropriate to the
area, and at the rate shown on the plans. After sowing, cover the seed by light raking or dragging and compact
seeded areas by rolling. Exercise care to avoid leaving any footprints or other depressions in the compacted seed
bed.

Evenly apply humus mulch immediately after the seed bed has been compacted, with manure spreaders,
mulch blowers or other approved equipment. Spread humus at the rate of 1 m?® per 120 m? (1 yd? per 1,000
ft?). As soon as mulch is in place, the surface of the seed bed is to be dampened with a fine spray from a noz-
zle until the mulch is thoroughly moist.

(e) Plants (Group E). Keep seed bed in a moist, friable condition when seeding has begun. Seed as soon
as soil conditions allow after the initial watering of the amended soil. Do not seed in soil that is too wet, too
dry, or in a condition not generally accepted as satisfactory for lawn seeding. Any further seeding work will be
suspended until the soil is satisfactory.

Sow seed from standard mechanical grass seeding equipment with an adjustable gate, as appropriate to the
area, and at the rate shown on the plans. After sowing, cover the area by rolling. Avoid leaving any footprints
or other depressions in the compacted seed bed.

212.03.05 Staking and Guying. Perform staking and guying concurrently with the planting operation.
Fabricate stakes from cedar, redwood or lodgepole pine or as approved.

(a) Staking. Stake the plants specified in the contract documents.
The size, number of stakes, and the depth to be driven shall be as specified in the contract documents.
Place the stakes against but not through the plant ball in the case of Plants (Groups A and B).

(b) Tree Ties. Provide firm connections for attaching the ties to stakes and trees, as shown in the plans.
When directed, use minimum 3.5 mm (10 gage) diameter galvanized wire encased in at least 12.5 mm (0.5 in.)
diameter black rubber hose as tree ties, and twist connections.

(¢c) Guying. Guy the plants specified in the contract documents.
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212.03.06 Pruning. Perform pruning as directed before plant materials are brought to the jobsite and
planting areas.

Do not prune evergreen coniferous plants except as directed.

Perform removal of dead leaves from ground cover plants before these plants are brought to the planting areas.

212.03.07 Watering. If water is available from a new or existing State-owned irrigation system within the
limits of the project, it may be obtained from such system free of charge. Where water is not available from
such State-owned facility, furnish and apply water and pay all costs involved.

Keep valves at meters closed at all times, except while the irrigation system is actually in use.

Prevent water from wetting vehicles, pedestrians, and pavement. Repair any erosion, slippage, or settlement
of the soil caused by watering.

(a) Plants (Groups A and B). Water all plants immediately after planting. Apply water in a moderate stream
until the backfill soil around and below the roots or ball, or earth around each plant, is thoroughly saturated.
Where watering is done with a hose, use an approved metal or plastic pressure reducing device. Do not allow
the full force of the water from the open end of a hose to fall within the basin around any plant.

After the first watering, apply water to all plants as often and in sufficient amount as conditions may require
to keep the soil wet around the root systems of the plants during the life of the contract. After the installed irri-
gation system has been accepted, it may be used to water the planted area.

Furnish any additional watering measures required to initially saturate the backfill. Water the plants imme-
diately after planting, or maintain the plants in a satisfactory growing condition.

(b) Plants (Group C). As soon as all the perennials in a given area have been planted, apply water to that
area in a fine mist from an atomizing nozzle until the entire planting bed is saturated. Do not perform this ini-
tial watering with the installed irrigation system.

After the first watering, apply water to the areas as often and in sufficient amount as conditions may require
to keep the soil wet around the root systems of the plants during the life of the contract.

(c) Plants (Groups D and E). Keep the seed beds in a moist but not soggy condition until after germina-
tion. After germination, apply water to the areas as often and in sufficient amount as conditions may require
during the life of the contract.

The installed turf irrigation system may be used to water those areas as long as care is taken to prevent ero-
sion or other damage to the area. Should the irrigation system prove to be unsatisfactory, use other approved
means of watering until germination is complete and all grass has attained a height of 25 mm (1 in.). After a
uniform stand of grass which has attained a height of 25 mm (1 in.) has been achieved over the entire turf area,
the installed turf irrigation system may be used to keep the area moist.

212.03.08 Replacements.

(a) Plants (Groups A, B, and C). During the planting and plant establishment period of the project, remove
and replace in kind all plants that show signs of failure to grow normally or which are so injured or damaged
as to render them unsuitable for the purpose intended, as directed. The work will be inspected on the first or
second working day of each week during the planting and plant establishment periods, and all plants to be
replaced will be marked or otherwise indicated. Complete replacement of such plants within 2 weeks.

(b) Plants (Groups D and E). Inspection of the turf will be at the time of the second cutting and inspec-
tion of the meadow area will be when the grass has reached a height of approximately 50 mm (2 in.). Use same
types and amounts of seed for reseeding as specified for the initial planting and plant according to the contract
documents.

212.03.09 Fertilizers and Additives. When fertilizers or additives are called for, apply them at the rates
and as specified in the contract documents.

212.03.10 Protection of Existing Facilities. Repair or replace any existing buildings, equipment, piping,

pipe covering, sprinkling systems, sewers, sidewalks, landscaping, utilities, roadways, and any other improve-
ment for facilities damaged due to construction operations.
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212.03.11 Plant Establishment Work. This work consists of watering and caring for all of the plants and
planting areas, the replacement of plants, the weeding and general maintenance as specified herein.

The plant establishment period will begin at such time as all planting has been accomplished and all other
work has been completed and the project is in a neat and clean condition.

The Engineer may establish separate dates for the start of the plant establishment periods based on accep-
tance of portions of the landscape installation.

The plant establishment period shall run from the beginning date established by the Engineer for a period of
one year.

Submit a schedule of plant establishment activities, manpower and equipment for approval before starting
establishment activities. Provide monthly a summary of plant establishment activities completed, including man
hours expended.

Notification will be given in writing of the start of the plant establishment period and statements will be fur-
nished regarding days credited to the plant establishment period after said notification.

The time required for plant establishment work shall be considered as included in the total time limit speci-
fied for the contract. Any day upon which no work is required, will be credited as one of the plant establishment
days regardless of whether or not plant establishment work is performed.

Failure on any day to adequately perform required plant establishment work will not be credited as one of
the plant establishment days. No extension of contract time will be granted beyond the final completion date by
reason of failing to perform plant establishment work on days when such work is necessary.

Keep all plants watered as provided in Subsection 212.03.07. Make minor irrigation adjustments as directed.
Replace unsuitable or damaged plants. Use plants pre-approved for replacements.

Maintain the entire area within the control of access free of weeds and debris. The only additional vegeta-
tion to remain shall be existing native vegetation.

Remove the staking for plants at the end of the plant establishment period.
Control weeds, maintain soil saucers, rake rivlets and gullies, adjust or replace bracing and ties as necessary.

Spray or dust with appropriate insecticides, miticides, and fungicides as necessary to maintain plants in
healthy and vigorous growing condition. Have pest, disease, and weed control chemicals applied according to
their manufacturer’s instructions by licensed applicators and as required by authorities having jurisdiction over
such activity.

Remove and dispose of surplus earth, papers, trash, and debris, which accumulate in the planted areas accord-
ing to Subsection 107.14. Care for the planted areas as to present a neat and clean condition at all times.

Prune or head back trees and shrubs when directed.

Liquidated damages will be assessed for each day the plant establishment work is inadequately performed.
See Subsection 108.09 of the Special Provisions.

METHOD OF MEASUREMENT
212.04.01 Measurement. Preparing soil will be measured by the square meter (square foot).
Mowing strips will be measured by the linear meter (linear foot) along the top of the strip.
Planter boxes will be measured by the each.
Header boards will be measured by the linear meter (1,000 foot board measure, Mfbm).
Plants in Groups A through C and F through H will be measured by the number of plants in each group.
Plants in Groups D and E will be measured by the square meter (square foot).

Plant Establishment Work will be measured by the lump sum.
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212
BASIS OF PAYMENT

212.05.01 Payment. The accepted quantities, measured as provided above, will be paid for at the con-
tract price per unit of measurement for the pay items listed below that are shown in the proposal. Payment will
be full compensation for the work prescribed in this Section.

Payment will be made under:

Pay Item Pay Unit
Preparing SOIl (EYPE) ... uruitii e Square Meter (Square Foot)
MOWINE SEEIPS .ttt e e Linear Meter (Linear Foot)
Planter BOXES (LYPE, SIZE) .. .uvuuenenttiiit ittt ettt et Each
Header BOAards .........c.oiiniiiiii i e e Linear Meter (Mfbm)
PIANtS (GTOUPS A-C) .ottt e et e et e et Each
Plants (Groups D-E) ... Square Meter (Square Foot)
Plants (Groups F-H) ... e Each
Plant Establishment WOk ... Lump Sum
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SECTION 213

IRRIGATION SYSTEMS

DESCRIPTION

213.01.01 General. This work consists of furnishing and installing irrigation systems. The irrigation sys-
tem as shown on the plans is diagrammatic only, install the various components of the system so as to provide
complete and adequate coverage of the areas to be irrigated.

MATERIALS

213.02.01 General. Material shall conform to the following Section:
ROAASIAE MALETIALS. ... et ettt e e e e e e et e et et et Section 726

Portland cement concrete shall be Class A or Class AA unless otherwise provided, and shall conform to
Section 501.

Submit 3 sets of brochures or shop drawings for each accessory or fixture, and each item of hardware or
equipment to be installed, before ordering. Include pertinent dimensional, finish, installation and maintenance
data necessary for the proper placement or use of each item. If approved, one stamped set of brochures for the
item will be returned. Installation will not be allowed if pertinent brochures have not been approved. The
approval of a brochure will not constitute final approval of the item.

213.02.02 Bedding and Backfilling. Backfill polyvinyl chloride (PVC) pipe to be used as conduit for
future irrigation systems with granular backfill as shown on the plans. Bed and backfill PVC pipe supply lines
as shown on the plans. Material for sand bedding of PVC pipe supply lines shall conform to the sieve size
requirements for fine aggregate specified in Subsection 706.03.03.

Granular backfill shall conform to the requirements of Subsection 207.02.02.

213.02.03 Control Tubing. Control tubing shall be 25 mm (1 in.) flexible PVC conforming to ASTM
D2287. The material shall have a durometer hardness of 85 to 94, and a specific gravity of 1.40 to 1.44.

213.02.04 Automatic Controllers. When called for on the plans, furnish and install automatic controllers
on a concrete base. Controllers shall be an electrically timed device for automatically opening and closing con-
trol valves for predetermined periods of time and mounted so that all normal adjustments will be conveniently
located for use by the operator. Enclose controllers in a weatherproof metal housing with hasp and lock or lock-
ing device. Master key all locks or locking devices and provide 3 sets of keys. Operating features shall include
the following:

(a) Equip the controller to adjustably operate each valve in the circuit for setting to remain open for any
desired period of time from 5 to 30 minutes.

(b) Equip the controller to operate on 110 - 117 V and with a circuit breaker or fuseable connection to pro-
tect the controller from overloads.

(c) Provide the controller with a master on-off switch to turn all stations off without disturbing the clock set-
tings or automatic timing sequences.

(d) Provide controls to allow any position to be operated manually both on or off whenever desired.

(e) Provide controls for resetting the start of the irrigation cycle at any time and advancing from one posi-
tion to another.

(f) Irrigation control conductors shall be copper, UL approved, type UF direct burial cable of the gage indi-
cated in the contract documents. Make any splices in direct burial cable with a UL approved kit for that

purpose.
213.02.05 Sprinkler Heads. Supply sprinkler heads of the type, pattern and coverage shown on the plans.

Soaker valves shall be pressure compensating, self-flushing and have 3.8 L/hr (1 gal/hr) flow rate at about
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140 kPa (20 psi). The flow rate shall be independent of temperature as to sun or shade, night or day. Soaker
valves shall be the barb connector type.

213.02.06 Valve Protection Sleeves. Use precast reinforced Portland cement concrete sleeve valve pro-
tectors with a cast-iron lid of the dimensions shown on the plans. Extend valve protectors as necessary to reach
the depth indicated. Make extensions of the same materials as the valve protectors. Valve protectors and exten-
sions may be the product of commercial producers upon prior approval.

In lieu of the concrete valve protectors, fiber glass or plastic valve protectors may be installed, providing they
meet the requirements of ASTM D256, D638, D648, and D790.

213.02.07 Gate Valves. Valves 21/2-NPS and smaller shall be of the same size as the pipes on which they
are placed unless otherwise indicated on the plans. Service rating for non-shock cold water shall be 1,380 kPa
(200 psi). These valves shall be all bronze, with rising stem and union bonnet. Provide valves with a gland to
compress packing, and with backseating to permit repacking the valve under full pressure when it is wide open.
Valves shall have either handwheels or malleable iron or cross type handles of brass. Thread and install valves
21/,-NPS and smaller with one union on either side of the valve.

Gate valves 3-NPS and larger, shall be iron body, bronze mounted, double disc, parallel seat type with “O”
ring seal and shall comply with AWWA Standards. These valves shall have a working pressure of 1,380 kPa
(200 psi) and a test pressure of 2,760 kPa (400 psi). Furnish a shut-off rod, 1.8 m (6 ft) in length that will fit
a 50 mm (2 in.) wrench nut.

Do not mount gate valves on swing joints.

213.02.08 Control Valves. Manual control valves shall be straight or angle pattern globe valves of all
brass or bronze construction with replaceable compression disks. Provide manual control valves of the same
size as the pipes on which they are placed unless otherwise indicated on the plans, and provide with a union
connection. Provide manual control valves capable of withstanding a cold water working pressure of 1,030 kPa
(150 psi).

Electric control valves shall be of the diaphragm type, normally closed, 24 V, 60 cycle. The valve solenoids
shall operate with 18 to 30 V of power. Completely encapsulate the solenoid for positive waterproofing. Provide
the valve body and bonnet of cast brass or bronze, flange or threaded type. Provide threaded type with a union
connection. The time interval between opening and closing the valve shall not be less than 5 seconds. Spring
load the solenoid plunger so the valve may operate when installed in any position. Construct the solenoid
plunger of stainless steel with a neoprene seat. Provide valve bonnet with a bleed screw for manual operation
and a manual flow control adjustment. Electric control valves shall be capable of withstanding a non-shock cold
water working pressure of 1,030 kPa (150 psi).

The soaker irrigation control unit shall consist of a 1-NPS, brass sprinkler control valve, a 1-NPS pressure
reducing valve with an adjustable reduced pressure range of zero to 350 kPa (50 psi) flow pressure and an inte-
gral strainer unit, a pressure gage with a range of zero to 690 kPa (100 psi) and the necessary fittings to con-
form to the diagrams shown on the plans.

213.02.09 Quick Coupler Valves. The quick coupler valve shall be of brass or bronze construction with
3/4-NPS female iron pipe bottom connection. The valve shall be of 2 piece construction with removable upper
body. Design the valve body with a single slot to receive a single slot coupler.

The 3/s-NPS male and 1/>-NPS female iron pipe socket coupler for the quick-coupler valve shall be single
slot of bronze construction.

213.02.10 Valve Boxes. Use reinforced precast Portland cement concrete valve boxes of the general
dimensions shown on the plans with a steel lid. Provide valve boxes with extensions as necessary to reach the
depth indicated. Commercially produced valve boxes may be used upon prior written approval. Make exten-
sions of the same material as the concrete valve box.

In lieu of concrete valve boxes, fiber glass or plastic valve boxes may be installed providing they meet the
requirements of ASTM D256, D638, D648, and D790.

Use gravel in valve box installations conforming to Subsection 704.03.01 for Type 2.

213.02.11 Backflow Preventers. Use reduced pressure principle type backflow preventers.
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Backflow preventer assemblies shall withstand a maximum operating pressure of 1,200 kPa (175 psi).
Backflow preventer assemblies shall include the backflow preventer and appropriate valves on each end.

Valves 21/2-NPS and larger shall be flanged type, iron body, brass trimmed, resilient wedge with non-rising
stem. Valves smaller than 2!/2-NPS shall be full port resilient seated ball valves.

Provide backflow preventer assemblies smaller than 2!/2-NPS with a union on each end of assembly.
Provide the backflow preventer assemblies of the size shown on the plans.

Upon completion of installation, and before being put into service, have the backflow preventers tested by a
certified tester who was certified within the last 3 years by the AWWA. The testing equipment must also have
been certified within the past 12 months. Test the backflow preventers again at the end of the one year plant
establishment period. Provide proof of current certification for both the tester and testing equipment. Provide
a written report of the test results.

Perform the tests according to the provisions of the Manual of Cross-Connection Control. The testing equip-
ment shall have all necessary hoses and fittings and be equipped with a differential pressure guage that has a
differential range of at least zero to 100 kPa (15 psi) and graduations of not more than 1.5 kPa (0.2 psi).

Make any necessary repairs only with the backflow preventer manufacturer approved parts.

For purpose of payment, backflow preventer assemblies shall include the backflow preventer, valves, unions
and fittings required for proper installation.

The backflow preventer assembly shall also meet the requirements of the American Society of Sanitary
Engineers (ASSE), the AWWA, and the Foundation for Cross Connection Control and Hydraulic Research of
University of Southern California (USC).

213.02.12 Drain Valves. Construct automatic ball check drain valves of precision machined brass. Equip
with spring loaded ball checks which close under a pressure of 21 kPa (3 psi).

In lieu of the brass ball check drain, a plastic drain valve with a closing pressure of 69 to 76 kPa (10 to 11
psi) and an opening pressure of 62 to 69 kPa (9 to 10 psi) may be installed. The valve shall have a maximum
working pressure of 6.9 MPa (1,000 psi) and a minimum bursting pressure of 17.2 MPa (2,500 psi).

Install valves with a gravel sump as shown on the plans. Use gravel conforming to the requirements for Size
No. 67 in Subsection 706.03.01.

213.02.13 Hose Bibs. The hose bib shall be a no-freeze burial type hydrant with a self-closing handle and
with 3/4-NPS male iron pipe socket threads at the supply line end.

213.02.14 Vacuum Breakers. When called for in the contract documents or as required by local ordi-
nances, furnish and install vacuum breakers meeting these specifications, local ordinances, and plumbing
requirements.

All vacuum breaker installations are subject to inspection by authorized county or municipal authorities.

Atmospheric vacuum breakers shall have all bronze bodies and be of the same dimension as the pipe on which
they are attached. Design to permit free flow of water under pressure. When vacuum conditions exist, it shall
automatically close the check valve, stopping all flow of water and admitting air into the main line. Upon
restoration of water pressure the air intake shall be shut off and the check valve reopened without spillage.
Unless otherwise specified, install the vacuum breaker on the discharge side of the control valve 150 mm (6
in.) above the highest sprinkler head on the line. Vacuum breakers will not be required on sprinkler lines when
all sprinkler heads on the line are elevated to a minimum of 150 mm (6 in.) above the finished grade, such as
sprinkler lines irrigating shrub beds. Provide atmospheric vacuum breakers with a service rating of 1,030 kPa
(150 psi) for nonshock cold water and design for operation up to 60 °C (140 °F).

Install pressure type vacuum breakers on the discharge side of the meter or service connection as shown on
the plans. Vacuum breakers shall be of heavy duty construction with all bronze bodies, check valves, and test
cocks. Design pressure type vacuum breakers to operate under continuous pressure permitting the free flow of
water at all times. Spring load air intake to insure positive opening upon release of pressure or vacuum created
in the supply lines. Furnish vacuum breakers with approved check valves, inlet and discharge shut-off valves
and field testing cocks. Assemble for various pipe sizes according to local requirements or as specified in the
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contract documents. Pressure type vacuum breakers shall have a service rating of 2,070 kPa (300 psi) for non-
shock cold water.

213.02.15 Air Relief Valve. Design the air relief valve to release air entrapped in a pipeline until liquid
reaches the float which will rise to the seat and close the valve. The float shall be stainless steel resting within
a stainless steel or bronze cup. The valve body and flange shall be gray iron casting. The valve shall be 1-NPS
size with screwed inlet, and shall be capable of withstanding pressures up to 2,070 kPa (300 psi). Fit the valve
with a galvanized steel return elbow as indicated on the plans.

213.02.16 Backflow Preventer Cover. Construct the backflow preventer cover of marine grade aluminum
alloy 5052-H32 conforming to ASTM B209 with a minimum wall thickness of 3 mm (0.125 in.). Manufacture
the mounting base entirely of stainless steel. Construct the main housing of solid sheet with a minimum R-8
rigid sheet insulation on the top and sides. Install a flexible rubber insert formed in a loop to provide dead air
space along the bottom. The backflow preventer cover shall be vandal and weather resistant. The length of the
cover shall be expandable to allow for site adjustment and shall be a center split design having mounting lips
on each side. Submerge the mounting base into the concrete a minimum of 50 mm (2 in.), and position the
cover 63 mm (2.5 in.) above the concrete for drainage purposes. The locking mechanism shall be of the full
release type which allows for complete removal of the cover from its mounting base without use of tools.
Conceal the handle controlling the locking mechanism within the surface of the enclosure and provide either a
single or dual padlock system. Take care to insure that the cover can be properly opened in all directions.

Manufacturers of backflow preventer covers are listed in the QPL.

213.02.17 Steel Pipe (Jacked). The steel pipe shall be welded steel pipe conforming to ASTM A53 and
shall have a minimum wall thickness of 8.4 mm (0.331 in.) for the 300 mm (12 in.) pipe. During the jacking
or drilling operation use full circumference butt weld joints between sections of pipe added to comprise the total
length required.

The steel pipe (jacked) may be either jacked or drilled but the use of water is prohibited.

CONSTRUCTION

213.03.01 General. Do not alter or change the location of pipes, valves, sprinklers, or other equipment
as shown on the plans unless so authorized. Make all necessary arrangements for connecting to mains with the
agency supplying the water, with such installations and equipment conforming to the requirements set forth by
the supplying agency.

Stake out the location of each run of pipe and all valve locations before ditching.

213.03.02 Excavation. Make trenches of sufficient width to permit placing of pipe. Do not snake pipe
connected with rubber ring-type fittings. Keep the top 150 mm (6 in.) of top soil, when such exists, separate
from subsoil and replace as the top layer when backfill is made. Excavate trenches in rock or like material 50
mm (2 in.) below the required depth and backfill to the required depth with sand or other suitable material free
from rock or stones.

213.03.03 Excavation Adjacent to Trees. Exercise care when excavating trenches near existing trees.
Where roots are 50 mm (2 in.) and greater in diameter, except in the direct path of the pipe, hand excavate and
tunnel the pipe trench. Wrap large exposed roots with heavy burlap for protection and to prevent excessive dry-
ing. In trenches dug by machines adjacent to trees having roots 50 mm (2 in.) and less in diameter, hand trim
sides making a clean cut of the roots. Treat all roots 38 mm (1.5 in.) or greater in diameter that are cut and
trimmed with an approved tree wound dressing. Backfill trenches having exposed tree roots within 24 hours
unless adequately protected by moist burlap or canvas.

213.03.04 Piping. Install all live main lines a minimum of 900 mm (36 in.) below finished grade, mea-
sured from the top of the pipe. Install secondary supply (soaker) lines a minimum of 300 mm (12 in.) and flex-
ible soaker lines a minimum of 100 mm (4 in.) below finished grade, measured from the top of the pipe. Install
other lines a minimum of 450 mm (18 in.) below finished grade. Provide all water lines installed less than 900
mm (36 in.) below finished grade, except soaker lines, a means for drainage to prevent freezing. Slope pipes
to drain without sags. Unless otherwise specified, place drain valves only at the low point of all lateral or sec-
tion lines. Place all live mains located under existing pavement in conduits jacked under pavement unless oth-
erwise noted on the plans or approved. Install conduits no larger than necessary to conveniently accommodate
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the pipe and fittings. Where necessary, live mains and control tubing may be placed in separate conduits laid
adjacent and parallel. Perform all jacking operations in an approved manner and run conduit at a depth below
the pavement as ordered. Where possible, place mains and laterals or section piping in the same trench.

For contracts located in some areas of southern Nevada, the minimum required depth for the installation of
all live main lines of 900 mm (36 in.) below finished grade and the requirement to provide a means of drainage
of all water lines installed less than 900 mm (36 in.) below finished grade, as stated above, may be reduced to
600 mm (24 in.) when approved in writing. Make requests for approval, in writing, according to Subsection
102.05.

213.03.05 Jointing. Install all galvanized steel pipe with sound, clean cut well fitted standard pipe
threads. Well ream all pipe to the full diameter and remove burrs before assembly. Smoothly and evenly apply
joint compound to the male thread only on threaded joints. Use joint compounds listed in the QPL. Make all
screwed joints tight with tongs and wrenches without the use of handle extensions. Clean and remake any joints
that leak with new material. Do not caulk or use thread cement to make joints tight.

213.03.06 Installation. Install conduit not less than 450 mm (1.5 ft) below the curb grade in sidewalk
areas and not less than 1,070 mm (3.5 ft) below the finished grade in all other areas. Install conduit under
existing pavement by approved jacking or drilling methods. Do not disturb pavement without approval, and only
in the event obstructions are encountered. When permitted, small test holes may be cut in the pavement to locate
obstructions. Keep jacking or drilling pits at least 600 mm (2 ft) from pavement edge wherever possible. Do
not excessively use water that will soften subgrade or undermine the pavement.

Excavation and backfill shall conform to the construction provisions in Sections 206 and 207. Grade and pre-
pare the bottom of the trench to provide a firm and uniform bearing throughout the entire length of the con-
duit. During backfilling operations, rigidly support the conduit so that no movement of or damage to the con-
duit or joints will result.

Where connection is made to existing supply lines, compression type fittings may be used.
Install a backflow preventer at each meter if called for on the plans.

Where supply lines or conduits are to be installed through existing paved areas, remove the subbase, base,
and paving and replace with material of equal quality.

Cut all pipe straight and true. After cutting, ream out the ends to the full inside diameter of the pipe.

Place plastic pipe supply lines in a trench of 150 mm (6 in.) minimum width and lay on a 50 mm (2 in.)
layer of sand bedding as shown on the plans. Snake plastic pipe from side to side in the trench at approximately
7.5 m (25 ft) intervals. Partially backfill PVC pipe between joints with smaller amounts of backfill material to
prevent movement during the pressure test.

Also install and lay flexible plastic pipe for soaker systems according to the manufacturer’s recommendations.
When pipe is cut, remove any burrs. Wipe the inside surface of the fittings with an approved primer before the
cement is applied. Use cement of a type suitable for bonding PVC plastic to PVC plastic. Apply the cement
solution freely with a light wiping action to spread the cement uniformly over the pipe surface. Do not rub the
pipe surface with the brush or dauber any more than is necessary to spread the cement. If the cement thick-
ens, discard and replace it.

Fit the stub ends of each soaker line with any approved threaded PVC cap which will facilitate future drain-
ing or flushing.

Prevent foreign material from entering the irrigation system during installation. Immediately before assem-
bling, clean all pipes, valves, and fittings. Plug or cap all unattached ends of pipe, fittings, and valves pending
attachment of additional pipe or fittings. Thoroughly flush all lines out before attachment of terminal fittings.

Install sprinkler connections on swing joints as detailed on the plans.

Install and lay all plastic irrigation pipe according to the manufacturer’s instructions. Before joints of PVC
plastic pipe are made up, expose the plastic pipe fittings to the same temperature for a reasonable length of
time. Cut pipe with a fine-tooth hacksaw and remove any burrs. Clean and soften the outside surface of the pipe
and the inside surface of the fittings with an approved primer, using a dauber, brush top applicator, or paint
brush about half the pipe diameter. Apply a light second coat of primer to the fitting socket. Do not allow
primer to run down the inside of the pipe.
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Apply the cement solution to the pipe and fitting socket with an applicator having a width of approximately
half the diameter of the pipe, using the proper cement for the size of pipe. Apply a full, even layer of cement
on the pipe, equal to the depth of socket. Flow the cement on with the applicator, do not brush it out to a thin
paint type layer. Apply a medium layer of cement to the fitting socket, avoid puddling cement in the socket. On
bell end pipe, do not coat beyond the socket depth or allow cement to run down in the pipe beyond the bell.
Apply a second full even layer of cement on the pipe. Assemble the pipe and fitting without delay, making cer-
tain cement is wet. Use sufficient force to ensure that the pipe bottoms in the fitting socket. Twist the pipe /s
to 1/4 turn as it is inserted. Hold the fitting and the pipe together until cement takes its initial set. After assem-
bly the joint shall have a ring or bead of cement completely around the junction of the pipe and fitting. If voids
in this ring are present, it indicates sufficient cement was not applied and the joint will be considered defec-
tive. Using a rag, remove all the excess cement from the pipe and fitting including the ring or bead. Avoid dis-
turbing or moving the joint. Handle newly assembled joints carefully until initial set has taken place. The set-
ting time allowed before handling or moving is related to temperature, type of cement, and size of pipe, and
shall be according to manufacturer’s recommendations. Do not use old or thickened cement. Coat the male pipe
thread of all threaded connections on PVC plastic pipe with a joint compound or tape suitable for use on plas-
tic pipe.

Use an approved cement solution for joining flexible PVC to flexible or rigid PVC.

213.03.07 Control Tubing Installation. Place control tubing with the main supply line. Bundle tubing
together by four wraps of friction tape at 1.8 m (6 ft) intervals. Locate the bundle of control tubing to one side
of the pipe, and a minimum of 50 mm (2 in.) from any galvanized pipe.

213.03.08 Flushing and Testing. Flush all supply lines completely of foreign particles before placing sec-
tion control valves, quick-coupler valves and hose bibs. After flushing and when valves are in place, test all
supply lines at the maximum available pressure with valves closed. Maintain pressure for a period of not less
than 4 consecutive hours. Clean, remake, and retest all joints showing leaks.

After inspection and before backfilling, run water through the entire line until the pipe has been cooled to
the lowest temperature, then immediately backfill the trench in a manner that no damage or disturbance is
caused to the pipe.

After installation of section lines, completely flush the piping of foreign particles before attaching sprinkler
heads and drain valves. After flushing, test section lines with risers capped and drain valves closed. Make the
test at maximum operating pressure for a period of one hour. Clean, remake, and retest all joints showing leaks.
Test control tubing in the manner specified hereinbefore for the main supply lines. Flush tubing for 5 minutes
before connection with the control valves.

Test automatic controllers by actual operation for 2 weeks under normal operating conditions. Should adjust-
ments be required, do so according to manufacturer’s direction and test until operation is satisfactory.

213.03.09 Adjusting System. Before final inspection, adjust and balance all sprinklers to provide ade-
quate and uniform coverage. Balance spray patterns by adjusting individual sprinkler heads with the adjustment
screws or replacing nozzles to produce a uniform pattern. Unless otherwise specified, prevent sprinkler spray
patterns on pavement, walks, or structures.

213.03.10 Backfill. Do not start backfilling until all piping has been inspected, tested, and approved.
Complete backfilling as soon as possible. In trenches containing control tubing, place 75 mm (3 in.) sand or
sandy loam cushion free from rocks or stones larger than 10 mm (3/g in.) in diameter over control tubing. Place
backfill from the bottom of the trench to approximately 150 mm (6 in.) above the pipe by continuous tamping
in such a manner that will not damage pipe or control tubing and proceed evenly on both sides of the pipe.
Thoroughly tamp the remainder of the backfill. Do not use heavy equipment within 450 mm (18 in.) of any
pipe. Use backfill material free of rocks, roots, or other objectionable material. Construct the top 150 mm (6
in.) of the backfill of top soil material or the first 150 mm (6 in.) of material removed in the excavation.

METHOD OF MEASUREMENT

213.04.01 Measurement. The materials to be measured for payment will be listed in the contract items
by size, class, type, thickness, or whatever information is necessary for identification.

Pipe and tubing will be measured by the linear meter (linear foot). Pipe bends, wyes, tees, and other branches
will be measured as pipe along center lines to the point of intersection.
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Sprinklers, couplers, heads, valves, vacuum breakers, hose bibs, valve boxes, backflow preventer covers, valve
assemblies and riser assemblies, will be measured by the each.

Steel pipe (jacked) will be measured by the linear meter (linear foot).

BASIS OF PAYMENT

213.05.01 Payment. The accepted quantities, measured as specified above, will be paid for at the con-
tract price per unit of measurement for the pay items listed below that are shown in the proposal. Payment will
be full compensation for the work prescribed in this Section.

Payment will be made under:

Pay Item Pay Unit
(SIZE)(EYPE) PIPE et Linear Meter (Linear Foot)
(size) Steel Pipe (JACKEA) .....ueuinininin it Linear Meter (Linear Foot)
(size)(type)(name Of attACRIMEIIL). ... . .ottt ittt et et et et e eeaas Each
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SECTION 214

MAILBOX SYSTEMS

DESCRIPTION

214.01.01 General. This work consists of furnishing and installing mailbox systems.

MATERIALS

214.02.01 General. Furnish mailboxes which are marked by U.S. Postal Service and equivalent to the
sizes removed (Standard or Large), including proper address labeling.

The mailbox systems shall include the mailboxes and mailbox support systems. The mailbox support systems
shall be either Type A, B, or C as shown in the plans. The Type C mailbox support shown on Standard Plan
Sheet R-12.1.3 shall be from the manufacturers listed in the QPL.

The mailbox support systems shall include all posts, brackets, hardware and any other incidentals required to
install the completed systems. The required number of installations and types of mounts (single, double, and
multiple) will be as indicated on the plans.

Equip the mailbox support system posts with a strip of 75 mm x 200 mm (3 in. x 8 in.) white reflective
sheeting facing oncoming traffic as shown on the plans. The reflective sheeting shall conform to Subsection
716.03.01 for Type III or Type IV.

CONSTRUCTION

214.03.01 General. Install the mailbox systems according to the details shown on the plans and per the
manufacturer’s recommendations.

See Subsection 108.04 regarding limitations on the removal of existing and installation of mailboxes.

Before installing mailbox systems, give the U.S. Postal Service a minimum of 5 working days written noti-
fication so they can arrange their schedule to have a representative present to coordinate the installation of the
mailbox systems.

METHOD OF MEASUREMENT

214.04.01 Measurement. Mailbox systems will be measured by the each. The each measurement will
be by the number of mailbox systems installed, regardless of the number, size and type of mailboxes attached
thereto.

BASIS OF PAYMENT

214.05.01 Payment. The accepted quantities, measured as provided above, will be paid for at the con-
tract price per unit of measurement for the pay items listed below that are shown in the proposal. Payment will
be full compensation for the work prescribed in this Section.

Payment will be made under:

Pay Item Pay Unit
Mailbox SyStem (SINEIE) ... euvnenie ettt e e e Each
Mailbox System (DOUDIE) ... ....uueniniii e e e Each
Mailbox System (MUItIPIE) ... . .ueniniii e Each
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SECTION 302

AGGREGATE BASE COURSES

DESCRIPTION

302.01.01 General. This work consists of constructing aggregate base courses on a prepared surface.

MATERIALS
302.02.01 General. Material shall conform to the following Subsections:
Type 1 Class A Aggregate Base ...........ooeiiiiiiiii i Subsection 704.03.02
Type 2 Class A Aggregate Base .......o.oueuiiinitiiii i Subsection 704.03.04
Type 3 Class A Aggregate Base ...........oeiuinininitititiii i Subsection 704.03.06
Type 1 Class B Aggregate Base .........ccovuininiiiniiiiii e Subsection 704.03.03
Type 2 Class B Aggregate Base ......co.oueuiiininiiii it Subsection 704.03.05
Type 3 Class B Aggregate Base .........o.vuiiiiniiiiiiiiiii i Subsection 704.03.07
CONSTRUCTION

302.03.01 Subgrade Preparation. Correct and compact any ruts, holes, defects, or soft yielding places
which occur in the subgrade or subbase to required density and stability before placing an aggregate base course
thereon. Make the above mentioned repairs at own expense, except as provided for in Subsection 203.03.02.

302.03.02 Spreading Class A Aggregates. Spread the aggregate in one operation ready for compaction
without further shaping except for trimming to correct minor deficiencies as hereinafter specified. Use a self-
propelled spreader with a screed that strikes off and distributes the material to the required width and to the
surface tolerances hereinafter set forth. The screed shall be adjustable to the required cross section and capa-
ble of spreading 3.6 m (12 ft) in width. Screed action includes any cutting, oscillating, or other practical motion
that produces a finished surface texture of uniform appearance. Equipment not propelled by the unloading vehi-
cle will be considered self propelled. In narrow trench widenings, aggregate base course may be placed with
self-propelled trench widening spreaders. If the spreader leaves ridges, indentations, or other objectionable
marks that cannot be prevented by adjustments or eliminated by rolling, discontinue its use.

Equip the spreader with a control system which will automatically control the trimming of the base material
to the specified transverse slope and established longitudinal grade. The control system shall be automatically
actuated from an independent line and grade control reference through a system of electronically controlled
mechanical sensors which will maintain the trimmer screed at the proper transverse slope and at the proper ele-
vation to obtain the required surface. In case of failure of the control system, operate the trimmer by mechan-
ical control only until the material on the roadbed at the time of breakdown is placed.

Motor graders will not be considered to be self-propelled mechanical spreaders unless they are equipped with
end wings on the blade, have the blade locked in a position normal to the direction of travel, and are equipped
with cross slope and automatic grade controls that are capable of picking up grade from a wire control, and
from an external sensing wheel.

When motor graders are used, control the initial pass for final grade elevation by the wire line. Control sub-
sequent passes by an electronic sensing device capable of maintaining grade.

Reference points will be established on one side of the roadway at reasonable intervals.

Furnish, place, maintain, remove, and dispose of all materials required to provide continuous line and grade
control to the placing machine.

Aggregate bases, placed on road approaches and connections, street intersection areas, median strip areas,
shoulder areas, and at locations which are inaccessible to the spreading equipment, may be spread in one or
more layers by any means to obtain the specified results.

Other than previously provided in this Subsection, the use of motor graders will not be permitted during
depositing, spreading and compacting operations, except as follows:
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(a) Motor graders may be used to correct unavoidable segregation at edges and to trim the surface of the
aggregate base after compaction in order to finish the base within the tolerances specified.

(b) When the area of the base is small or irregular, and it is impractical to use self-propelled spreading equip-
ment, the base material may be spread by motor grader or other approved methods.

302.03.03 Spreading Class B Aggregates. Deposit the aggregate uniformly on the approved subgrade by
means of the hauling vehicle with or without spreading devices. Thoroughly blade-mix the deposited base course
material to full depth of the layer by alternately blading the entire layer to the center and back to the edges of
the road. Spread and finish to the required cross section by means of a self-propelled pneumatic-tired motor
grader.

The aggregate may be spread with a self-propelled spreader subject to the requirements of Subsections
302.03.02, and 302.03.04.

302.03.04 Watering and Mixing Class A Aggregates. Mix the base course material and water in a mixer.
Add water during the mixing operation by means of spray bars in the amount necessary to provide the optimum
moisture content for compacting. See Subsection 210.03.01. Transport after mixing to a uniform homogeneous
appearance. Place the base material on the roadbed as provided for in Subsection 302.03.02. If the material has
dried appreciably before final compacting, add additional water by means of a pressurized water truck to assist
in compaction and to prevent raveling.

302.03.05 Watering Class B Aggregates. Apply water before and during all blading and processing oper-
ations to moisten the material sufficiently to prevent segregation of the fine and coarse particles. Apply water
during the compaction and maintenance stages in sufficient amounts to assist in compaction and prevent ravel-
ing. See Section 210.

302.03.06 Compaction. Compact immediately following the spreading operation. Do not place the mix-
ture in a layer exceeding 150 mm (6 in.) in compacted thickness. If vibratory compaction equipment is used,
the compacted thickness of any one layer may be increased to 200 mm (8 in.). Aggregate bases, placed on road
approaches and connections, street intersection areas, median strip areas, shoulder areas, and at locations which
are inaccessible to the spreading equipment, may be spread in one or more layers by any means. Compact each
layer to not less than 95% of the maximum density as determined by Test Method No. Nev. T101. The in-place
density will be determined by Test Method No. Nev. T102 or T103.

Recompaction to the specified density may be required before placement of any subsequent course and no
additional compensation will be allowed for such recompaction.

302.03.07 Tolerance for Aggregate Base Courses. When a 3.6 m (12 ft) straightedge is laid in any direc-
tion, the finished surface shall not deviate at any point more than 12 mm (0.04 ft) from the bottom thereof.

METHOD OF MEASUREMENT

302.04.01 Measurement. Aggregate base will be measured by the cubic meter (cubic yard) or metric ton
(ton).

The mass of material will be determined by deducting from the mass of material delivered to the work, the
mass of water in excess of optimum plus one percentage point. Optimum moisture will be determined by Test
Method No. Nev. T101. Moisture content will be determined by Test Method No. Nev. T112. The mass of
water thus deducted will not be measured for payment.

BASIS OF PAYMENT

302.05.01 Payment. The accepted quantities, measured as provided above, will be paid for at the con-
tract price per unit of measurement for the pay items listed below that are shown in the proposal. Payment will
be full compensation for the work prescribed in this Section.

Payment will be made under:

Pay Item Pay Unit
Type (*) Class A Aggregate Base . .. ... ............... Cubic Meter (Cubic Yard), Metric Ton (Ton)
Type (*¥) Class B Aggregate Base. . . . .. ... ............. Cubic Meter (Cubic Yard), Metric Ton (Ton)

*—Type as indicated in the estimate and proposal.
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SECTION 304

PORTLAND CEMENT TREATED BASE

DESCRIPTION

304.01.01 General. This work consists of constructing one or more courses of a mixture of aggregate and
Portland cement on a prepared surface.

MATERIALS
304.02.01 General. Material shall conform to the following Sections and Subsections:
POrtland CeMENL. ... ..ouinini e e Section 701
WVALET .o Section 722
Aggregate for Portland Cement Treated Base .............c.coviiiiiiiiiiiiiiiiiiiiiiieea Subsection 704.03.08
Liquid ASphalt. ... Subsection 703.03.03
Emulsified ASPhalt...... .o Subsection 703.03.04

Portland cement may be either Type I, Type IP “blended,” Type II, or Type V. The limitation on the amount
of alkali in cements is hereby waived.

CONSTRUCTION

304.03.01 Proportioning. Apply Portland cement to the mineral aggregate at a rate of 2% to 4.5% by
mass of the dry mineral aggregate. Any allowable variations hereinafter set forth are to be inclusive of the above
stated percentages. The exact rate of application of cement will be determined. The cement content will be
determined by testing the fresh, moist cement aggregate mixture, by Test Method No. Nev. T239.

Add sufficient cement to provide a minimum compressive strength of 5.2 MPa (750 psi) at 7 days as deter-
mined by Test Method No. Nev. T236.

The method of mixing to be used, either plantmix or roadmix, shall be designated in the contract documents.

304.03.02 Mixing—Roadmix Method.

(a) Depositing Untreated Aggregate. Deposit untreated aggregate on the prepared area by means of spreader
boxes equipped with a readily adjustable strike-off device. Do not mix aggregate with roadbed material that is
not to be treated.

(b) Mixing. Mix the components either on the roadbed or at a location off the roadbed by the roadmix
method or the plantmix method.

For the plantmix method, all the requirements in Subsection 304.03.03, will apply, with the following excep-
tions:

The separation of aggregates into two sizes and storing in separate stockpiles will not be required.

2. The 0.4 of a percentage point variation in the cement content will be increased to 0.6 of a percent-
age point.

For the roadmix method, use an approved roadmixing machine of the pugmill, auger or other type. Design
the machine to pick up the material to be mixed from the windrow or blanket so that during at least 50% of
the mixing cycle all the material is picked up and mixed while separated from the mixing table.

Furnish cement in bulk. Flatten or slightly trench the tops of windrowed aggregate to receive the cement.
Distribute cement, by mechanical equipment, on the aggregate in a layer of uniform thickness. Calibrate each
load in the spreading equipment so the average rate of spread can be determined. Do not vary the rate of cement
spread per linear meter (linear foot) of windrow or blanket more than 10% from the designated rate. Spread
the cement upon the aggregate an acceptable distance ahead of the roadmixing operations.

Use a roadmixing machine with provisions for introducing water at the time of mixing, through a metering
device or by other approved methods. Apply the water by controls that will supply the approved quantity of
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water to produce a completed mixture with a uniform moisture content. Leakage of water from equipment will
not be permitted.

Where the material is to be spread and compacted in two or more layers, mix material for each layer sepa-
rately.

Mix the components with suitable equipment until a uniform mixture is obtained. If equipment is used that
requires more than one pass of the mixer, make at least one pass before any water is added to the material.

At the time mixing is completed, the moisture content of the mixture shall not be in excess of 1% over opti-
mum as determined by Test Method No. Nev. T236.

The cement content of samples from the product of the roadmixing machine, or from mixtures spread on the
roadbed shall not vary above or below the required cement content of more than 0.6 of a percentage point based
on the mass of the aggregate as determined by Test Method No. Nev. T239.

304.03.03 Mixing—Plantmix Method.

(a) General. Mix the components at a central mixing plant by either batch mixing, using revolving blade
or rotary drum mixers, or continuous mixing. Proportion the aggregate and cement either by mass or volume.
Separate aggregates into two sizes and stockpile each size separately. One stockpile shall contain aggregate of
which not more than 20% is finer than the 4.75 mm (No. 4) sieve. The other stockpile shall contain aggregate
of which at least 80% is finer than the 4.75 mm (No. 4) sieve. If aggregates are separated into more than two
sizes, combine approved sizes that will meet the grading and other test requirements.

Proportion water by mass or volume. Provide means by which to readily verify the amount of water per batch
or the rate of flow for continuous mixing. The time of addition and the points at which water is introduced into
the mixer, shall be as directed.

At the time mixing is completed, the moisture content of the mixture shall not exceed optimum as determined
by Test Method No. Nev. T236.

Uniformly distribute cement throughout the aggregates during the mixing operation.

Completely mix all the material. Correct dead areas in the mixer, in which the material does not move or is
not sufficiently agitated, by either a reduction in the volume of material or by other adjustment.

Proportion materials within the following tolerances:

Aggregate masses OF Tate OF fEEA .......uiuiiit e +50%
Cement content of the complete dry MIXTUIE ........o.iuiieit ittt +04%
Moisture content of the completed MIXIUIE ........ouiuiuiitit ittt +1.0%

Furnish weighing equipment as specified in Subsection 109.01.

(b) Batch Mixing. Equip the mixer with a timing device which will indicate by a definite audible or visual
signal the expiration of the mixing period. Use a timing device accurate to within 2 seconds. Equip the plant
with a suitable automatic device for counting the number of batches.

Mix until a homogeneous mixture of uniformly distributed and properly coated aggregates of unchanging
appearance is produced.

Weigh cement for each batch on scales separate and distinct from the aggregate batching scales.

If volumetric proportioning is used, provide means for accurately calibrating the amount of material in each
measuring bin.

(c) Continuous Mixing. Draw the correct proportion of each aggregate size into the mixer by an approved
type of feeder, which will continuously supply the correct amount of aggregate in proportion to the cement.
Equip the plant with approved metering devices that will introduce the cement and water into the mixer in spec-
ified proportions. Interlock and synchronize the metering devices and feeder as to maintain a constant rate of
cement, water, and aggregates in specified proportions. When storage bins are used, equip bins with overflow
chutes for each compartment. Provide a positive signal system that will automatically close down the plant when
the level of material in any bin approaches the strike-off capacity of the feed gate. Do not operate the plant
unless the signal system is working. Use mechanically or electrically driven aggregate feeders. Directly con-
nect aggregate feeders that are mechanically driven with the drive on the cement feeder. Equip the plant with
satisfactory facilities for calibrating gate openings and metering devices by weighing check samples. Actuate
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aggregate feeders that are electrically driven from the same circuit that serves the motor driving the cement
feeder.

Mix until a homogeneous mixture of uniformly distributed and properly coated aggregates of unchanging
appearance is produced.

Equip the cement feeder with a positive weighing device.

304.03.04 Spreading.

(a) General. Prepare and compact the surface to be covered with cement treated base to grade and cross
section. Dispose any material cut away in trimming for such grade and cross section in a satisfactory manner.

Suitably protect materials mixed at a location off the roadbed against moisture loss while being transported.
Spread materials without segregation. Immediately before spreading, moisten the area to be covered and keep
moist, but not excessively wet.

Where the required thickness is 150 mm (6 in.) or less, spread and compact the mixture in one layer. Where
the required thickness is more than 150 mm (6 in.), spread and compact the mixture in two or more layers of
approximately equal thickness. Do not exceed a maximum compacted thickness of 150 mm (6 in.) in any one
layer. Perform work on each layer in a similar manner. Keep the surface of the compacted material moist or
prevent from drying by some approved methods until covered with the next layer.

Cement treated base to be placed in inaccessible areas may be spread in one course by approved methods.
After spreading, compact the material to the required lines, grades, and cross section by means of pneumatic
tampers or with other compacting equipment.

(b) Plantmix Method. Uniformly deposit the mixture on the roadbed to provide the required compacted
thickness without resorting to spotting, picking up, or otherwise shifting the mixture.

When placing material on the mainline, use a wire line grade control. On areas other than the mainline, wire
line grade control is optional.

Spread the mixture in one operation with a self-propelled mechanical spreader ready for compaction without
further shaping. Prevent segregation of materials. Equipment not propelled by the unloading vehicle will be con-
sidered self propelled. Provide the spreader with a screed that strikes off and distributes the material to the
required width and to the surface tolerances specified. The screed shall be adjustable to the required cross sec-
tion. Produce a finished surface texture of uniform appearance. If the spreader leaves ridges, indentations, or
other objectionable marks in the surface that cannot be eliminated by rolling, or prevented by adjustments in
operation, discontinue its use.

Equip the spreader with a control system which will automatically control the placing and trimming of the
material to the specified transverse slope and established longitudinal grade. Use control system that is auto-
matically actuated from an independent line and grade control reference on one or both sides of the roadbed.
In case of failure of the control system, cease spreading operations until the system is repaired.

Except as otherwise provided in this Subsection, do not use motor graders during spreading and compacting
operations. Motor graders may be used to trim the edges and surface of the cement treated base after com-
paction in order to finish the base within the tolerances specified.

On areas other than the mainline, with wire line grade control, motor graders may be used as self-propelled
mechanical spreaders.

When motor graders are used as spreaders, equip them with end wings on the blade, and lock the blade in
a position normal to the direction of travel. Provide motor graders with cross slope and automatic grade con-
trols that are capable of picking up grade from a wire control and from an external sensing wheel.

Control the initial pass for final grade elevation by the wire line. Control subsequent passes by an electronic
sensing device capable of maintaining grade. In case of failure of the control system, the motor grader may be
operated manually but only until the material on the roadbed at the time of breakdown has been placed.

Reference points will be established at reasonable intervals on both sides of the mainline. Where wire con-
trol is used on other lines, reference points will be established on one side.

Furnish, place, maintain, remove, and dispose of all materials required to provide continuous line and grade
control.
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In areas of transitions, sharp curves, short runs, or miscellaneous areas where the above methods for control
of line and grade are impractical, use an approved placement method.

Spread the mixed materials for the full planned width, unless traffic conditions require part width construc-
tion. Spread either by one spreader or by several spreaders operating in a staggered position across the sub-
grade. For the use of one spreader operating alternately on contiguous lanes, not more than one hour shall elapse
between the time of placing material in adjacent lanes. Locate any longitudinal construction joints on lane lines.

304.03.05 Compaction. Accomplish rolling with a two-axle tandem steel roller weighing not less than 9
metric tons (10 tons), or single or dual drum vibratory roller, and pneumatic tired rollers conforming to
Subsection 401.03.04. Use roller sequence as directed.

Perform rolling in such a manner to eliminate bumps and irregularities and finish surface to the required
grade and cross section within the surface tolerances specified.

Apply water without driving equipment over the uncompacted material.

Commence rolling from the outer edge of the material. Lap subsequent rolling at least 25% over previously
compacted material.

Use steel-wheeled rollers for the finish rolling of each layer. Commence finish rolling from the outer edge
and progress to compact the entire surface.

Compact areas inaccessible to rollers to the required compaction by other means.

The density of compacted cement treated bases shall not be less than 92% of the maximum density as deter-
mined by Test Method No. Nev. T101. The in-place density will be determined by Test Method No. Nev. T102
or T103.

304.03.06 Finished Surface. The finished surface of cement treated base shall be uniform and shall not
deviate at any point more than 9 mm (0.03 ft) from the bottom of a 3.6 m (12 ft) straightedge laid in any direc-
tion.

Do not vary the finished surface more than 15 mm (0.05 ft) above or below the grade established. When
Portland cement concrete pavement is to be placed on cement treated base, do not extend the finished surface
above the grade established.

Trim off all high spots to within the specified tolerance. Immediately after trimming, remove and dispose of
excess material in an approved manner. Leave no loose material on the base. Roll the trimmed areas again.

Do not use cleated equipment on new cement treated base unless street pads are used on cleats.

304.03.07 Time Requirements. Do not leave any mixture of aggregate, cement, and water that has not
been compacted undisturbed for more than 30 minutes. Not more than 2 hours shall elapse between the time
water is added to the aggregate and cement and the time of completion of initial rolling. Not more than 3 hours
shall elapse between the time water is added to the aggregate and cement and the time of completion of final
compaction after trimming.

304.03.08 Construction Joints. When cement treated base operations are delayed or stopped for more
than 2 hours, make a transverse vertical construction joint in compacted material. Do not place additional mix-
ture until the construction joint has been approved.

Construct longitudinal joints in cement treated base by cutting vertically along the edge of the existing sur-
face to a depth of approximately 75 mm (3 in.). Do not construct joint for at least one hour after final com-
paction. The material cut away may be disposed of in the adjacent lane to be constructed. Moisten the face of
the cut joints in advance of placing the adjacent base.

304.03.09 Protection and Curing. Keep the surface moist at all times until the curing seal is applied.
Use water equipment of a type which will apply moisture in a fog or mist type application, free of pressure at
the surface being treated.

Apply curing seal to the completed top layer of cement treated base. Apply the curing seal as soon as pos-
sible, but not later than 24 hours after the completion of final rolling. The curing seal shall be Liquid Asphalt,
Type MC-250, applied at an approved rate. Apply the curing seal according to Section 407. At the time of
application of the curing seal, the surface shall be tightly knit, free from all loose material and shall contain
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sufficient moisture to prevent excessive penetration of the asphalt. If necessary, apply water to fill the surface
voids immediately before the asphalt is applied.

Do not permit equipment or traffic on the cement treated base during the first 3 days (4 days if Type IP
cement is used) after applying the curing seal. Apply sand blotter as directed to prevent excessive surface abra-
sion from traffic.

When equipment or traffic is permitted on the cement treated base for the sole convenience of the Contractor,
protection of the curing seal will not be paid for.

Remove all loose sand from the cement treated base before any surfacing material is placed thereon.

304.03.10 Weather Limitations. Do not mix or place cement treated base while the atmospheric tem-
perature is below 2 °C (35 °F), or when conditions indicate that the temperature will fall below 2 °C (35 °F)
for a sustained period of 4 hours within the next 24 hours. Do not place cement treated base on frozen ground.
Protect base material from freezing and frost for a period of 5 days after placing.

METHOD OF MEASUREMENT

304.04.01 Roadmix Method Designated for Use. Roadmix cement treated base aggregate will be mea-
sured by the metric ton (ton). When mixed at a central mixing plant, the quantity of aggregate will be deter-
mined by weighing the completed mixture of aggregate, cement and water, and deducting from this mass the
mass of the cement and water. Meter water and calibrate meters for mass.

Mixing, hauling, spreading, and compacting cement treated base will be measured by the square meter
(square yard).

304.04.02 Plantmix Method Designated for Use. Plantmix cement treated base aggregate will be mea-
sured by the metric ton (ton), less the mass of cement. The quantity of aggregate will be determined by weigh-
ing the completed mixture of aggregate, cement and water (in the hauling vehicle before delivery), and de-
ducting from this mass the mass of cement.

304.04.03 General. Liquid asphalt used for curing seal and sand blotter will be measured under Section
407.

Portland cement will be measured by the metric ton (ton) by the following methods:
(a) Certified package mass.
(b) Certified scale masses.

(c) Certified mass certificates indicating the truck and trailer number, tare mass, gross mass, net mass, and
date. The following requirements shall also apply:

1. Loaded transporting vehicles shall be occasionally weighed by project personnel before discharge of
any material. The frequency in which the loaded vehicles are weighed will be determined.

2. Every empty transporting vehicle shall be weighed by project personnel before the vehicle leaves the
project.

3. The quantity of Portland cement used will be determined should a discrepancy arise between project
masses of the loaded or unloaded vehicles, or both, and the certified mass certificates.

BASIS OF PAYMENT

304.05.01 Roadmix Method Designated for Use. The accepted quantities, measured as provided above,
will be paid for at the contract price per unit of measurement for the pay items listed below that are shown in
the proposal. Payment will be full compensation for the work prescribed in this Section.

Payment will be made under:

Pay Item Pay Unit
Roadmix Cement Treated Base Aggregate (Ary) ........c.c.ouiuiiiiiiiiiiiiiiiiiiiiii e Metric Ton (Ton)
Portland Cement for Cement Treated Base...........c.ooiiiiiiiiiiiii i e Metric Ton (Ton)
Mixing Cement Treated Base............cooiiiiiiiiiiii i Square Meter (Square Yard)
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304.05.02 Plantmix Method Designated for Use. The accepted quantities, measured as provided above,
will be paid for at the contract price per unit of measurement for the pay items listed below that are shown in
the proposal. Payment will be full compensation for the work prescribed in this Section.

Payment will be made under:

Pay Item Pay Unit
Plantmix Cement Treated Base AGEregate (WEL) .......o.vuiuiirininiiiitiinii et Metric Ton (Ton)
Portland Cement for Cement Treated Base...........coiviiiiiiiiiiiii e Metric Ton (Ton)
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SECTION 305

ROADBED MODIFICATION

DESCRIPTION

305.01.01 General. This work consists of pulverizing, blending with cement and compacting an existing
roadway.

MATERIALS
305.02.01 General. Material shall conform to the following Sections and Subsections:
POrtland CeMENL. ... ..ouinii e Section 701
WVALET ..o Section 722
Liquid ASPRalt.......oninii i Subsection 703.03.03
SaANA BIOET .. ..o e Subsection 705.03.05

Portland cement may be either Type I, Type IP “blended,” Type II, or Type V. The limitation on the amount
of alkali in cements is hereby waived.

305.02.02 Gradation Requirements. Loosen and pulverize the existing roadway to conform to the fol-
lowing sieve sizes:

Seive Size Percent Passing by Mass
75 mm (3 in.) 100
50 mm (2 in.) 95-100
CONSTRUCTION

305.03.01 Weather Limitations. Do not process for roadbed modification while the atmospheric tem-
perature is below 2 °C (35 °F), or when conditions indicate that the temperature will fall below 2 °C (35 °F)
for a sustained period of 4 hours within 24 hours after final compaction.

Do not proceed with the pulverization operation when the temperatures will not permit the processing oper-
ation to follow.

If atmospheric temperatures fall below 2 °C (35 °F) for a sustained period of 4 hours within 24 hours, the
Engineer will determine if the processed material may remain in place. If the material is allowed to remain in
place, reprocess with an additional 0.5% cement by mass. Perform such work at no cost to the Department.

305.03.02 Preparation of Roadbed. Pulverize the existing roadway to the depth necessary to construct
the roadbed modification as shown on the plans.

Roll as directed with pnuematic tired roller and pregrade the pulverized material to within 25 mm (1 in.) of
grade.

Maintain the pulverized surface in an acceptable condition, until the processing for roadbed modification
begins.

Restrict the pulverization operation to half roadway width at a time.

Relay the pulverized material by one of the following methods and place public traffic thereon at the end of
each working day:

(a) Relay and satisfactorily compact the unprocessed pulverized material.

(b) Add cement, process, spread, and compact the material, according to the requirements for the finished
product.

Do not pulverize more than 5 km (3 mi) in advance of the completed roadbed modification process. Distribute
only as much Portland cement on the pulverized surface material and base as can be mixed and compacted
within the same working day.
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305.03.03 Proportioning. Add Portland cement to the pulverized material at the rate of 2% by mass. The
calculated maximum density (as determined by Test Method No. Nev. T101) of the pulverized material will be
used to determine the mass of the material in place. Add the cement in a dry state and take every precaution
to prevent blowing. Do not vary the rate of cement spread more than 10% from the designated rate.

305.03.04 Mixing. Use roadmix machine of a pugmill type, auger type, or cross-shaft type mixer capa-
ble of providing a uniform homogeneous mixture throughout the material to the depth indicated on the plans.

Furnish cement in bulk. Distribute cement, by mechanical equipment, on the pulverized material in a layer
of uniform thickness. Calibrate each load in the spreading equipment so the average rate of spread can be deter-
mined. Spread the cement upon the pulverized material at an acceptable distance ahead of the roadmixing oper-
ations.

Use a roadmixing machine with provisions for introducing water at the time of mixing, through a metering
device or by other approved methods. Apply the water by controls that will supply the correct quantity of water
to produce a completed mixture with a uniform moisture content. Leakage of water from equipment will not
be permitted. Avoid the addition of any excessive water. The quantity of water added to the mixture will be
determined. Do not exceed optimum water content in the complete mixture as determined by Test Method No.
Nev. T101.

Mix the components to the depth shown on the plans until a uniform homogeneous mixture is obtained. If
equipment is used that requires more than one pass of the mixer, make at least one pass before any water is
added to the material.

305.03.05 Compacting and Finishing. After mixing, blade and compact the mixture to no less than 95%
relative maximum density as determined by Test Method No. Nev. T101. The in-place density will be deter-
mined by Test Methods No. Nev. T102 or T103. Accompany compaction by sufficient blading to eliminate all
irregularities.

Compact with a two-axle tandem steel roller weighing not less than 9 metric tons (10 tons), or single or dual
drum vibratory roller, and pneumatic tired rollers conforming to Subsection 401.03.04. Use roller sequence as
directed.

Equip motor graders with cross slope and automatic grade controls that are capable of picking up grade from
an external sensing wheel.

305.03.06 Protection and Curing. Keep the surface moist at all times until the curing seal is applied.
Use water equipment of a type which will apply moisture in a fog or mist type application free of pressure at
the surface being treated.

Apply curing seal to the completed cement treated, pulverized material. Apply the curing seal as soon as
possible, but not later than 24 hours after completion of final rolling. Curing seal shall be Liquid Asphalt, Type
MC-250 applied at the rate shown on the plans or as directed. Apply the curing seal according to Section 407.
At the time of application of the curing seal, the surface shall be tightly knit, free from all loose material and
shall contain sufficient moisture to prevent excessive penetration of the asphalt. If necessary, apply water to fill
the surface voids immediately before the asphalt is applied.

Equipment or traffic may be permitted on the cement treated material when approved, after the curing seal
has set and sand blotter has been applied as directed.

Maintain the cement treated material in an acceptable condition.

METHOD OF MEASUREMENT

305.04.01 Measurement. Pulverizing the existing surface will be measured by the kilometer (mile) along
centerline of the roadbed full width, or by the square meter (square yard).

Processing for roadbed modification will be measured by the square meter (square yard) for the mixing of
the materials, the compaction of the mixture and the finishing of the completed base.

Portland cement will be measured by the metric ton (ton) as determined by the following methods:
(a) Certified packaged masses.

(b) Certified scale masses.
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(c) Certified mass certificates indicating the truck and trailer number, tare mass, gross mass, net mass and
date. The following requirements shall apply:

1.

Loaded transporting vehicles shall be occasionally weighed by project personnel before discharge of

any material. The frequency in which the loaded vehicles are weighed will be determined.

Every empty transporting vehicle shall be weighed by project personnel before the vehicle leaves the

project.

The quantity of Portland cement used will be determined, should a discrepancy arise, between pro-

ject masses of the loaded or unloaded vehicles, or both, and the certified mass certificates.

Liquid asphalt used for curing seal and sand blotter will be measured under Section 407.

305.05.01 Payment.

BASIS OF PAYMENT

The accepted quantities, measured as provided above, will be paid for at the con-

tract price per unit of measurement for the pay items listed below that are shown in the proposal. Payment will
be full compensation for the work prescribed in this Section.

Payment will be made under:

Pay Item Pay Unit
POrtland CemENL. .......iut ittt et et ettt et et et et e et Metric Ton (Ton)
Processing for Roadbed Modification............o.ouiiiiuiiiiiiiiiiii e Square Meter (Square Yard)
Pulverize Existing Surface ............cooooviiiiiiiiiiiiii Kilometer (Mile) or Square Meter (Square Yard)
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SECTION 307

SHOULDERING MATERIAL

DESCRIPTION

307.01.01 General. This work consists of shoulder preparation and placing shouldering material.

MATERIALS
307.02.01 General. Material shall conform to the following Section and Subsection:
A1) Section 722
Shouldering Material.........o.oiiuin i e Subsection 704.03.09
CONSTRUCTION

307.03.01 Shoulder Preparation. Prior to the placement of shouldering material, clear and grub all
shoulders for a minimum width of 3 m (10 ft) from the edge of pavement to remove all vegetation, organic
material, trash, and non-organic material greater in size than the largest allowable gradation specified for the
shouldering material, or the largest allowable gradation specified for cold millings when milled material is to
be placed. Do not alter or modify existing drainage unless directed. Dispose of the material resulting from the
shoulder preparation according to Subsection 107.14, unless otherwise directed.

307.03.02 Placement and Compaction. Initially place the shouldering material by mechanical means.
Windrows exceeding 100 mm (4 in.) in height will not allowed when the adjacent lane is open to traffic. Place
all material within the limits of the prepared shoulder. Do not place material in roadway ditches or on back
slopes. Grade the lower edge of the shouldering material flush with the existing slope.

Grade and compact shouldering material after paving has been completed. Finish shoulders by grading mate-
rial according to Subsection 105.03. Achieve final compaction by applying enough water to adequately wet all
material and roll with a steel wheeled roller at all locations unless otherwise directed. Place, finish and com-
pact all shouldering material to the satisfaction of the Engineer.

METHOD OF MEASUREMENT
307.04.01 Measurement. Shouldering material will be measured by the metric ton (ton).

The mass of any water added to the shouldering material before weighing will be deducted from the quan-
tity measured for payment.

BASIS OF PAYMENT

307.05.01 Payment. The accepted quantities, measured as provided above, will be paid for at the con-
tract unit price per unit of measurement for the pay item listed below that is shown in the proposal. Payment
will be full compensation for the work prescribed in this Section.

Payment will be made under:

Pay Item Pay Unit
Shouldering Material ........o.ouiniiin i Metric Ton (Ton)
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SECTION 401
PLANTMIX BITUMINOUS PAVEMENTS

GENERAL

DESCRIPTION

401.01.01 General. These specifications include general requirements that are applicable to all types of
bituminous pavements of the plantmix type, irrespective of gradation of aggregate, kind and amount of bitumi-
nous material, or pavement use. Deviations from these general requirements will be indicated in the specific
requirement for each type.

This work consists of constructing one or more courses of bituminous mixture on the prepared foundation.

MATERIALS
401.02.01 General. Material shall conform to the following Sections and Subsection:
Bituminous MateIials ... ....ouuninin ittt e e et Section 703
Aggregates for BIitUmInOUS COUTSES .......uuuutttitiniit ettt e et ettt a e eaenenes Section 705
Commercial Mineral Filler ..........o.oiiii i e Subsection 705.03.03
ENgineering FabIiCs ........uuiuiuiiii e e e Section 731

401.02.02 Composition of Mixtures. Compose the bituminous plantmix of a mixture of aggregate, min-
eral filler, and bituminous material. Size, uniformly grade, and combine the several aggregate fractions in such
proportions that the resulting mixture meets the grading requirements of the job-mix formula.

Do not commence paving or coldmilling operations until the following requirements have been complied with:

(a) An approved mix design conforming to the requirements of this Subsection and Section 705 is received
from the Department’s Materials Division.

Mix Design Requirements (Plantmix and Roadmix Bituminous Surface Aggregates):

TEST TEST METHOD REQUIREMENTS
Percent Air Voids of Compacted Bituminous
Mixture (Types 2 and 3) AASHTO T269 3 to 6%
Percent Air Voids of Compacted Bituminous
Mixture (Type 2C) AASHTO T269 4t0 7%
Percent Air Voids of Compacted Bituminous
Mixture (Types 2 and 3) (Premixed) AASHTO T269 6 t0 9%
Stabilometer Value (Type 2) Nev. T303 35 Min.
Stabilometer Value (Type 2C) Nev. T303 37 Min.
Stabilometer Value (Type 3) Nev. T303 30 Min.
Indirect Tensile Strength (Unconditioned) o
(Types 2 and 2C except with AC-10 Asphalt) Nev. T341 448 kPa (65 psi) Min.
Indirect Tensile Strength (Unconditioned) . .
(Type 3 except with AC-10 Asphalt) Nev. T341 400 kPa (58 psi) Min.
Indirect Tensile Strength (Unconditioned) o
(With AC-10 Asphalt) Nev. T341 345 kPa (50 psi) Min.
Indirect Tensile Strength (Retained Strength) Nev. T341 70% Min.
Voids in Mineral Aggregate Nev. T338 12 to 22%

(Types 2 and 2C Plantmix Aggregate)
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(b)

PLANTMIX BITUMINOUS PAVEMENTS

In addition, the mixture design will be evaluated per Nevada Test Method No. Nev. T760. Mixture
designs not meeting this requirement may be rejected.

Based upon the approved mix design, submit a written proposed job-mix formula for use by the Engineer
in setting the job-mix to be used. For metric unit contracts, provide the proposed job-mix formula in
metric units or both metric and English units. For English unit contracts, provide the proposed job-mix
formula in English units or both English and metric units. Identify the asphalt cement supplier in the
job-mix formula. Include in the proposed formula definite single values for:

1. The percentage of aggregate passing each specified sieve.

2. The percentage of bitumen to be added (to 0.1%), by dry mass of aggregate.

3. The temperature of the mixture leaving the mixer.

4. The minimum temperature of the mixture in the hopper of the paving machine.

5. The percentage of each aggregate bin used. (Bin percentages of less than 5% will not be allowed.)
The job-mix formula with the allowable tolerances shown herein shall conform to Section 705.

A job-mix formula with single values for 1, 2, 3, 4, and 5 above will be determined and notification will
be given in writing. This job-mix formula shall be in effect until modified in writing by the Engineer.
Furnish mixture conforming to the job-mix formula, within the following range of tolerances:

Aggregate passing the 4.75 mm (No. 4) and 1arger SIEVES ........c.cuiuiuititititiiii e + 7%
Aggregate passing the 2.36 mm to 150 um (No. 8 to No. 100) SIEVES ......c.vuiuiririiiiiiiiiiiiieieneanans + 4%
Aggregate passing the 75 pm (NO. 200) SIEVE ... ...euinttinit ittt et +2%
BItUmen COMEEME. ... ..ttt ittt + 0.4% dry mass of aggregate
Temperature leaving the MIXET...........ouiiiiiii e *+ 11 °C (20 °F)

Job-mix formula (1) shall reflect the asphalt percentage recommended by the approved mix design.
Consistently produce a mixture with an asphalt content at the target value. Do not use the above opera-
tional tolerance as a means to alter the asphalt content target value.

If the aggregates and asphalt cement submitted for a bituminous mix design produces a mixture exhibiting
critical properties, see Note 1 below, be responsible for deciding whether a mixture can be produced which
consistently meets project specification requirements, see Note 2 below.

If electing to use a mix design that yields a critical mix, proceed and place the three field trial mixture sec-
tions to be subjected to testing.

If no satisfactory recommendation can be made by the Engineer from the test results of the trial sections, a
new bituminous mix design will be required and a suspension of paving operations will be required until a new
mix design is approved. Working days will continue to be charged.

If the test results are satisfactory, the paving may continue, however, the mixture will be monitored to assure
that the project specification requirements are consistently met, see Note 2 below.

Note 1: A critical mixture is one where there is a narrow range in the bitumen ratio in which project
specification requirements are met for Stabilometer Value and Percent Air Voids of Compacted
Bituminous Mixture (being a single point value or values in the acceptable range that do not allow for a
+0.4% fluctuation from the target value in bitumen content and still meet Stabilometer Value and Percent
Air Voids requirements). If the range in the bitumen ratio, where Stabilometer Value and Percent Air
Voids specification requirements are met, is 0.7% or less, the mixture will be reported as “critical” and
the above listed criteria shall be met before its use on the project.

Note 2: If two consecutive behind the paver samples (field samples) or 25% of the material sampled
and tested, on a rolling 10 samples, fail to meet specification requirements for Stabilometer Value and/or
Percent Air Voids, the paving operations will be shut down. Submit a plan outlining corrective measures
to alleviate the failing material, and receive approval before any further paving. Working days will not be
suspended during any such shutdown. (Rolling 10 samples indicates that only the preceding 10 samples
will be counted in the analysis for consideration of failure, not the entire set of samples.)

On the first day of bituminous mix production, produce 3 trial mixtures of 450 metric tons (500 tons) of mix

each.

Complete production of the trial mixtures the same shift. Produce the trial mixtures at the medium speed

used during the plant calibration. The trial mixtures may be placed on the shoulder of the roadway or the pass-
ing lane of four lane roadways and become a section of the completed roadway. For other roadways place at an
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approved location. Suspend production of the bituminous mix for a maximum of 3 working days or until all test
results, except for Indirect Tensile Strength (Unconditioned) or Indirect Tensile Strength (Retained Strength),
are available. Working days will not be charged during the 3 working day suspension. Production may com-
mence without the results of the Indirect Tensile Strength (Unconditioned) or Indirect Tensile Strength (Retained
Strength) tests.

Field Trial Mixture No. 1 shall conform to job-mix formula (1). Field Trial Mixture No. 2 shall conform to
job-mix formula (1) except the asphalt content shall be +0.4%. Field Trial Mixture No. 3 shall conform to
job-mix formula (1) except the asphalt content shall be -0.4%.

Acceptance of the plant produced trial mixtures will be based on test results meeting the requirements of this
Subsection with the aggregate gradation within the job mix ranges given and the in-place densities meeting the
requirements of Subsection 402.03.06.

When test results of the trial mixtures do not meet the requirements, additional plant trial mixtures may be
required and the required tests performed during one additional maximum 3 working day suspension or a new
mix design may be required.

Remove field trial mixtures not meeting all the requirements of the specifications from the roadway. One half
the quantity of rejected trial mixtures will be paid for at the applicable unit bid prices. Also, one half of the
removal quantity of rejected trial mixtures will be paid for at the applicable unit bid price or, when no removal
item exists, according to Subsection 104.03. The other one half of the above quantities will not be paid for.

A revised job-mix formula (if applicable) will be provided based on the results of the tests performed on the
field trial plant produced mixtures. The asphalt content will be selected, based on meeting the specifications
for Hveem stability and percent air voids.

Should there be a change in sources of material, establish a new approved mix design and a new job-mix for-
mula. When unsatisfactory results make it necessary, the Engineer may establish a new job-mix formula and
give notification in writing.

The final plantmix product placed on the roadway shall comply with the approved mixture design, and the
following project control requirements:

TEST TEST METHOD REQUIREMENTS
Percent Air Voids of Compacted Bituminous
Mixture (Types 2 and 3) AASHTO T269 3t06%
Percent Air Voids of Compacted Bituminous
Mixture (Type 2C) AASHTO T269 4t07%
Percent Air Voids of Compacted Bituminous
Mixture (Types 2 and 3)(Premixed) AASHTO T269 6 to 9%
Stabilometer Value (Type 2) Nev. T303 35 Min.
Stabilometer Value (Type 2C) Nev. T303 37 Min.
Stabilometer Value (Type 3) Nev. T303 30 Min.
Indirect Tensile Strength (Unconditioned) R
(Types 2 and 2C except with AC-10 Asphalt) Nev. T341 448 kPa (65 psi) Min.
Indirect Tensile Strength (Unconditioned) R
(Type 3 except with AC-10 Asphalt) Nev. T341 400 kPa (58 psi) Min.
Indirect Tensile Strength (Unconditioned) R
(With AC-10 Asphalt) Nev. T341 345 kPa (50 psi) Min.
Indirect Tensile Strength (Retained Strength) Nev. T341 70% Min.
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Cease production if, two consecutive test results or 40% of the total tests taken to date for the current tar-
get percent mineral filler and target percent bitumen content, for Indirect Tensile Strength (Unconditioned) or
Indirect Tensile Strength (Retained Strength) are below the required value. A change greater than or equal to
0.5% in the target percent mineral filler or target percent bitumen content or a new mix design is needed to
restart the recording of the test results as stated above. Closely evaluate available information and determine the
likely cause or causes of the problem, and take corrective action. Resume production when the results or other
information satisfactorily indicate that the material to be produced will meet the specified values.

The temperature of the bituminous material just before mixing, and completed mixture in the hauling vehi-
cle just before leaving the plant shall conform to the following tables:

PLANTMIX BITUMINOUS MIXTURES WITH ASPHALT CEMENT

BITUMINOUS MATERIAL PLANTMIX SURFACE MIXTURES | PLANTMIX OPEN-GRADED MIXTURES
GRADE OF
é%ﬁlﬁ‘?ﬁ; Minimum Maximum Minimum Maximum Minimum Maximum
°C (°F) °C (°F) °C (°F) °C (°F) °C (°F) °C (°F)
AC-2.5 121 (250) 163 (325) 104 (220) 163 (325) 104 (220) 135 (275)
AC-5 135 (275) 177 (350) 118 (245) 177 (350) 118 (245) 135 (275)
AC-10 135 (275) 177 (350) 124 (255) 177 (350) 124 (255) 143 (290)
AC-20 135 (275) 177 (350) 129 (265) 177 (350) 129 (265) 143 (290)
AC-20P 149 (300) 177 (350) 143 (290) 177 (350) 143 (290) 163 (325)
AC-30 135 (275) 177 (350) 132 (270) 177 (350) 132 (270) 143 (290)
AC-40 135 (275) 177 (350) 135 (275) 177 (350) 135 (275) 143 (290)

The minimum temperature of the completed mixture at the hopper of the paver will be a single value deter-
mined by the Engineer, which shall conform to the following table, but shall not be more than 11 °C (20 °F)
lower than the temperature of the completed mixture leaving the plant, except for AC-20P Open-Graded mix-
tures which shall not be more than 8 °C (15 °F) lower than the temperature of the completed mixture leaving
the plant.

PLANTMIX BITUMINOUS SURFACE MIXTURES PLANTMIX BITUMINOUS OPEN-GRADED MIXTURES

GRADE OF

?}%ll)\lfillﬁ?lig Minimum Maximum Minimum Maximum
°C CF) °C CF) °C CF) °C CF)

AC-2.5 93 (200) 163 (325) 93 (200) 135 (275)
AC-5 107 (225) 177 (350) 107 (225) 135 (275)
AC-10 113 (235) 177 (350) 113 (235) 143 (290)
AC-20 118 (245) 177 (350) 118 (245) 143 (290)
AC-20P 141 (285) 177 (350) 141 (285) 163 (325)
AC-30 121 (250) 177 (350) 121 (250) 143 (290)
AC-40 124 (255) 177 (350) 124 (255) 143 (290)

PLANTMIX BITUMINOUS MIXTURES WITH LIQUID ASPHALT

BITUMINOUS MATERIAL AND MIXTURES

GRADE AND TYPE MC OR SC
Minimum °C (°F) Maximum °C (°F)
70 35 (95) 60 (140)
250 57 (135) 79 (175)
800 74 (165) 96 (205)
3000 93 (200) 116 (240)

The temperature of the completed mixture (when using liquid asphalts) at the hopper of the paver shall not
be more than 11 °C (20 °F) below the specified completed mixing temperature in the hauling vehicle just before
leaving the plant.

The temperature of the completed mixture discharged from the mixer also shall not exceed the range speci-
fied in the tables.
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Furnish five 3.75 L (1 gal), samples of each grade of asphalt cement specified in the contract not less than
20 working days before starting paving operations. Furnish samples for polymerized asphalt cements in paint
can type containers.

Also furnish a sample of the aggregates not less than 20 working days before starting paving operations. Do
not submit samples for bituminous mix designs until a minimum of 4,500 metric tons (5,000 tons) or 25% of
the required contract quantity is produced proportionately in stockpile, whichever is less. Obtain samples from
the produced stockpiles, or a composite of informational belt samples taken during the production of the min-
imum quantity stated above, to represent each individual stockpile. The Engineer will obtain these samples or
witness the Contractor obtaining them.

See Subsection 106.04.
Bituminous material may be conditionally accepted at the source.

In lieu of furnishing samples of asphalt cement and aggregates for a mixture design a mix design may be
submitted which has been previously approved by the Department’s Materials Division.

A maximum of 1% of the material passing the 75 um (No. 200) sieve may be removed from the combined
aggregates submitted for the mix design to bring the combined gradation within specification.

If the submitted plantmix bituminous surface aggregate and asphalt cement meet the individual specification
requirements, but fail to meet the mix design requirements when combined, a one time suspension of up to 10
working days may be allowed, when deemed necessary, for resubmittal and retesting for an acceptable mix
design.

CONSTRUCTION
401.03.01 Bituminous Mixing Plant.

(a) General. Maintain the storage yard in a neat and orderly manner. Make stockpiles, readily accessible
for sampling.

Store asphalt cement in tanks separate and apart from dryer burner fuel. Tanks with separate compartments
may be used only if the compartments do not have a common wall. Provide viewing port between compart-
ments.

(b) Burner Fuel and Burner. Limit fuel used for heating aggregates to the following types; natural gas, liqui-
fied natural gas, fuel oil (ASTM D396, Grades No. 1 and No. 2), butane, propane, diesel fuel oil (ASTM
D975, Grades No. 1-D and No. 2-D).

Certify that burner fuels comply with the foregoing and provide Certificate of Compliance conforming to
Subsection 106.05.

The burner used for heating the aggregate shall achieve complete combustion of the approved fuel and not
leave any fuel residue that will adhere to the heated aggregate.

(c) Mixing Plants. Use mixing plants conforming to the following:

1. Requirements for All Plants. Use mixing plants of sufficient capacity and coordinate to adequately han-
dle the proposed bituminous construction. Provide 48 hours notice before beginning mixing plant cali-
brations. For job-site plants, provide a copy of the current NDEP permit covering the limitations of the
mixing plant production capacity not less than 48 hours before beginning calibrations.

a. Equipment for Preparation of Bituminous Material. Equip tanks for the storage of bituminous material
to heat and hold the material at the required temperatures. Accomplish the heating by steam coils, elec-
tricity, or other approved means so that no flame shall be in contact with the tank. Design the circulat-
ing system for the bituminous material to assure proper and continuous circulation during the operating
period. Make provision for measuring and sampling storage tanks.

b. Drier. Use a drier or driers which continuously agitate the aggregate during the heating and drying
process.

c. Thermometric Equipment. Fix an armored thermometer of adequate range in temperature reading in
the bituminous feed line at a suitable location near the charging valve at the mixer unit.

Replacement of any thermometer by an approved temperature-recording apparatus for better regulation of
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the temperature of aggregates may be required. Use thermometers that record in degrees Celsius
(Fahrenheit for English unit contracts).

Smoke and Dust Control. Install satisfactory precipitation devices, or use other methods which will
meet local conditions, city, county, and state laws pertinent to air pollution.

Truck Scales. Except as allowed in Subsection 401.04.01, provide approved platform or silo scales con-
forming to Subsection 109.01.

Safety Requirements. Provide adequate and safe stairways to the mixer platform and sampling points
and place guarded ladders to other plant units at all points where accessibility to plant operations is
required. Provide access to the top of truck bodies by a platform to enable the Engineer to obtain sam-
ples and mixture temperatures. Provide a hoist or pully system to raise scale calibration equipment, sam-
pling equipment, and other similar equipment from the ground to the mixer platform and return.
Thoroughly guard and protect gears, pulleys, chains, sprockets, and other dangerous moving parts.
Maintain ample and unobstructed passage at all times in and around the truck loading areas. Keep this
area free from drippings from the mixing platform.

Baghouse Fines. If introducing baghouse fines into the mix, draw the material from a storage facility
in which the material is kept in a uniform free flowing condition. Supply the baghouse fines for deliv-
ery to the plant from a positive weighing device which is interlocked, (rate of baghouse fines introduc-
tion shall automatically vary with the rate of the aggregate feeder) to the flow of each aggregate feeder.
Equip the baghouse feeder to provide continuous uniform flow within 5% of the actual mass.

In a continuous mix and/or dryer drum plant add the baghouse fines at the asphalt feed line to insure a
uniform mix.

In batch plants add the baghouse fines by the use of a separate bin.

Introduce the baghouse fines at an approved point, at a percentage determined by the Department’s
Materials Division, and not exceeding 2% by dry mass of the aggregate.

Consider baghouse fines as part of the aggregate, and not as a mineral filler.
Controls. Do not operate mixing plants with manual controls when equipped with computer controls.
Requirements for Batching Plants.

Plant Scales. Provide scales accurate to 0.5% of the maximum load that may be required. Design poises
to be locked in any position to prevent unauthorized change or position. In lieu of truck scales, an
approved automatic printer system which will print the masses of the material delivered may be used,
provided the system is used in conjunction with an approved automatic batching and mixing control sys-
tem. Document such masses by a weigh ticket for each load.

Feeder for Drier. Provide the plant with accurate mechanical means for uniformly feeding the aggre-
gate into the drier so that uniform production and uniform temperature will be obtained.

Screens. Use plant screens capable of screening all aggregates to the specified sizes and proportions
when the aggregate is proportioned after the drying operations. Plant screens may be eliminated when
proportioning is done before the drying process and the aggregate is proportioned according to subpara-
graph 4. b., of this Subsection and prepared according to the first paragraph of Subsection 401.03.08.

Bins. Provide storage bins of sufficient capacity to supply the mixer when it is operating at full capac-
ity. Arrange bins to assure separate and adequate storage of appropriate fractions of the mineral aggre-
gates. Provide separate dry storage for mineral filler when used and equip the plant to feed such mater-
ial into the mixer. Provide each bin with overflow pipes, of such size and at such locations as to prevent
backing up of material into other compartments or bins. Provide each compartment with its own indi-
vidual outlet gate, constructed to cut off quickly and completely. Construct bins so that samples can be
readily obtained.

Weigh Box or Hopper. Include a means for accurately weighing each size of aggregate in a weigh box
or hopper suspended on scales and of ample size to hold a full batch without hand raking or running
over. The gate shall close tightly so that no material is allowed to leak into the mixer while a batch is
being weighed.
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f.

Bituminous Control Unit. Provide satisfactory means, either by weighing or metering, for obtaining the
proper amount of bituminous material in the mix within the tolerance specified. Provide means for check-
ing the quantity or rate of flow of bituminous material into the mixer.

Bituminous Control. Use equipment to measure the bituminous material accurately to +0.5%. The bitu-
minous material bucket shall be a nontilting type with a loose sheet metal cover. Use a discharge open-
ing or spray bar with a length of not less than 75% of the length of the mixer and which discharges
directly into the mixer. Adequately heat the bituminous material bucket, its discharge valve or valves,
and spray bar. Efficiently drain steam jackets, if used, and construct connections so that they will not
interfere with the efficient operation of the bituminous scales. Provide bituminous material bucket with
a capacity of at least 15% in excess of the mass of bituminous material required in any batch. Provide
adequately heated quick-acting, nondrip, charging valve located directly over the bituminous material
bucket.

Measure bituminous material by means of springless dial scales or metering devices. Provide springless
dial scales with a capacity of not more than 450 kg (1,000 Ib) in 1 kg (2 1b) gradations.

Provide the indicator dial with a capacity of at least 15% in excess of the quantity of bituminous mate-
rial used in a batch. Construct the controls so that they may be locked at any dial setting and will auto-
matically reset to that reading after the addition of bituminous material to each batch. Place the dial in
full view of the mixer operator. Automatically control the flow of bituminous material so that it will begin
when the dry mixing period is over. Discharge all of the bituminous material required for one batch in
not more than 15 seconds after the flow has started. Provide the size and spacing of the spray bar open-
ings for a uniform application of bituminous material the full length of the mixer. Provide the section of
the bituminous line between the charging valve and the spray bar with a valve and outlet for checking
the meter when a metering device is substituted for a bituminous material bucket.

Mixer. Provide the batch mixer of a twin pugmill type, with steam jackets, or heat by other approved
means and capable of producing uniform mixtures within the specified tolerances. Equip it with a suffi-
cient number of paddles or blades set in proper order and operated at such speed as to produce a prop-
erly and uniformly mixed batch. Do not exceed 25 mm (1 in.) clearance of the paddles or blades from
all fixed and moving parts. Do not use badly worn or defective paddles or blades in mixing operations.

Control of Mixing Time. Equip the mixer with an accurate time lock to control the operations of a com-
plete mixing cycle. The time lock shall lock the weigh box gate after the charging of the mixer until the
closing of the mixer gate at the completion of the cycle. The time lock shall lock the bituminous mate-
rial bucket throughout the dry mixing period and shall lock the mixer gates throughout the dry and wet
mixing periods. The dry mixing period is defined as the interval of time between the opening of the weigh
box gate and the start of introduction of bituminous material. The wet mixing period is the interval of
the time between the start of introduction of bituminous material and the opening of the mixer gate.

Equip the mixer with a timing device which will indicate by a definite audible or visual signal the expi-
ration of the mixing period. The device shall measure the time of mixing within an accuracy of 2 sec-
onds. Provide and maintain a suitable automatic device in proper working condition for counting the num-
ber of batches.

When the aggregates and the bituminous material have been combined, mix the entire mass in an
approved mixer. Continue the mixing until a homogeneous mixture with a uniform coating is achieved.
Do not exceed output rate greater than the manufacturer’s capacity rating.

Requirements for Continuous Mixing Plants (Proportioned After Drying).

Feeder for Drier. Provide the plant with accurate mechanical means for uniformly feeding the aggre-
gate into the drier so that uniform production and uniform temperature will be obtained.

Screens. Provide plant screens capable of screening all aggregates to the specified sizes and propor-
tions.

Bins. Provide storage bins of sufficient capacity to supply the mixer when it is operating at full

capacity. Arrange bins to assure separate and adequate storage of appropriate fractions of the mineral
aggregates. Provide separate dry storage for mineral filler when used and equip the plant to feed such
material into the mixer. Provide each bin with overflow pipes, of such size and at such locations as to
prevent backing up of material into other compartments or bins. Provide each compartment with its indi-
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vidual outlet gate. Construct bins so that samples can be readily obtained. Equip bins with adequate tell-
tale devices to indicate the position of the aggregates in the bins at the lower quarter points.

Aggregate Proportioning. Provide a means for accurately proportioning each size of aggregate after the
drying operation.

Provide a mechanical feeder mounted under each compartment bin. Each compartment bin shall have an
accurately controlled individual gate for volumetrically measuring the material drawn from each com-
partment. The feeding orifice shall be rectangular with one dimension adjustable by positive means.
Provide indicators for each gate to show the respective gate opening.

Provide a meter for determining the rate of each feeder, or a revolution counter.

Mass Calibration of Aggregate. Provide a means for calibration of each aggregate feeder by weighing
test samples. Provide accurate scales and test boxes for this mass calibration.

Bitumen Metering Device. Introduce the bituminous material into the mixer through a positive dis-
placement metering device. Equip this metering device with a ready means of varying the bituminous
material delivery rate.

Synchronization of Aggregate Feed and Bituminous Material Feed. Provide satisfactory means to afford
a positive interlocking control between the flow of each feeder and the flow of bituminous material. The
interlocking control shall indicate a visible or audible signal when the level of material in any one feeder
approaches the strike off capacity of the feed gate, or shut the plant down.

Mixer. Include a continuous mixer of an approved type, adequately heated and capable of producing a
uniform mixture within the job-mix tolerances. Use paddles adjustable for angular position on the shafts
and reversible to retard the flow of the mix. The mixer shall have a manufacturer’s plate giving the net
volumetric contents of the mixer at the several heights inscribed on a permanent gage. Provide charts
showing the rate of feed of aggregate per minute for the aggregate being used.

Surge Bins. Equip the plant with an approved surge bin at the discharge. Provide surge bin in excess
of 18 metric tons (20 tons), and equip with an approved surge batcher or other approved method that
will prevent segregation of the bituminous mixture as it is being discharged into the hauling vehicle.

Requirements of Continuous Mixing Plants (Proportioned Before Drying).
Aggregate Stockpiles. The first paragraph of Subsection 401.03.08 shall apply.

Aggregate Proportioning. Include a means for accurately proportioning each size of aggregate before
the drying operation. Separate each compartment bin by a vertical divider of adequate height to prevent
aggregate spillover from adjacent bins. In addition, provide each bin with an accurate method of regu-
lating and measuring the material being drawn from the bin. Provide indicators for each bin to show
respective feed rates.

Mass Calibration of Aggregate. Calibrate plants after receiving an approved mix design. Calibrate the
aggregate weigh belt at 3 different speeds, (lowest, medium, and the highest speed of anticipated opera-
tion) using the bin percentages from the approved mix design with the assigned material in the bins.
Provide accurate platform scales in the same pit as the plant, and test boxes having a capacity of not less
than 9 metric tons (10 tons) for this purpose. Calibrate plants before beginning the plantmix operation
or whenever a plant is moved, and no less than once a year, or any other time directed. Calibrate the
aggregate feed so the masses shown on the console indicators are within 1% of the actual mass as
weighed on the sealed platform scales. The difference of the 3 runs will be within 1% of each other.
During production do not run outside the parameters of the plant calibration masses. Supply a graph of
each individual bin showing the speed of the belt to the tons per hour of the material. The graph will be
checked during the calibration and must be approved before production proceeds. This calibration pro-
cedure will be observed and must be approved. Once the plant is calibrated and a minimum of 24 hours
prior to beginning production, produce a quantity of bituminous mixture that shall provide a representa-
tive sample to prove that the gradation and bitumen content of the mixture conform to the approved job-
mix formula before beginning production.

Bitumen Metering Device and Calibration. Introduce the bituminous material into the mixer through a
positive displacement metering device. Equip this metering device with a ready means of varying the
bituminous delivery rate. Before beginning the plantmix operation, and at any other time directed, cali-
brate the bitumen feed at 3 different speeds using the asphalt percentage set in the approved mix design
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so the masses or liters (gallons) shown on the indicators are within 0.5% of the actual mass as weighed
on the sealed platform scales. Use a vessel for calibration having a capacity of not less than 3,785 L
(1,000 gal). Furnish the vessel and platform scales. This calibration procedure will be observed and must
be approved.

e. Synchronization of Aggregate Feed and Bituminous Material Feed. Provide satisfactory means to afford
a positive interlocking control between the flow of each feeder and the flow of bituminous material. The
interlocking control shall indicate a visible or audible signal when the level of material in any one feeder
approaches the strike off capacity of the feed gate, or shut the plant down.

f.  Mixer. Include a continuous mixer of an approved type, adequately heated and capable of producing a
uniform mixture within the job-mix tolerances. Use paddles adjustable for angular position on the shafts
and reversible to retard the flow of the mix. Retard the flow of material through the mixer by reversing
a minimum of the last two rows of paddles or providing a material dam. The mixer shall have a manu-
facturer’s plate giving the net volumetric contents of the mixer at the several heights inscribed on a per-
manent gage. Provide charts showing the rate of feed of aggregate per minute for the aggregate being
used.

g. Surge Bins. Equip the plant with an approved surge bin at the discharge. Provide surge bin in excess
of 18 metric tons (20 tons) capacity, and equip with an approved surge batcher or other approved method
that will prevent segregation of the bituminous mixture as it is being discharged into the hauling vehicle.

5. Requirements for Dryer Drum Mixing Plants. The requirements of subparagraph 4 of this Subsection
shall apply, with the exception of subparagraph 4. f.

a. Mixer. Include a mixing device which will obtain a homogeneous mixture with a uniform coating. The
mixing output shall not exceed the manufacturer’s capacity rating.

401.03.02 Hauling Equipment. Use trucks for hauling bituminous mixture with tight, clean, and smooth
metal beds which may be thinly coated with a minimum amount of one of the asphalt release agents listed in
the QPL to prevent the mixture from adhering to the truck beds. Do not use diesel or kerosene.

Discharge the bituminous mixture from the surge-storage system directly into the hauling vehicle.

401.03.03 Pavers. Use pavers that are self contained, power-propelled units, provided with an activated
screed or strike-off assembly, heated if necessary, and capable of spreading and finishing courses of bituminous
mixture in lane and shoulder widths applicable to the specified typical section and thicknesses shown on the
plans.

Equip pavers with a receiving hopper having sufficient capacity for a uniform spreading operation. Equip the
hopper with a distribution system to place the mixture uniformly in front of the screed.

Equip the screed with automatic controls which will make adjustments in both transverse and longitudinal
direction. The external longitudinal reference devices used to pick up grade information for the automatic sens-
ing control shall conform to the following:

When picking up grade information from an underlying base, the external longitudinal reference device
shall be a floating beam at least 9 m (30 ft) long or an 8§ m (27 ft) non-contact averaging ski with a min-
imum of 4 sensors.

When picking up grade information from an adjacent compacted pavement course or a concrete surface,
the external longitudinal reference device shall be a floating beam or a non-contact averaging ski with a
minimum of 2 sensors. Either referencing device shall be at least 3 m (10 ft) in length.

When using a floating beam to pick up grade information, place the sensing device in the middle third of
the floating beam.

A non-contact sensor may be used to pick up grade information from a newly placed adjacent compacted
course only when approved.

Should the automatic controls fail to function properly, finishing the half shift with manual controls may
be approved. Do not resume until the controls are repaired.

401.03.04 Rollers. Rollers shall meet the following requirements:

(a) Breakdown rollers shall be a 2 axle tandem steel wheeled weighing not less than 9.1 metric tons (10
tons) and capable of rolling with or without vibration.
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(b) Pneumatic tired rollers shall weigh not less than 9.1 metric tons (10 tons) and be equipped with pneu-
matic tires of equal size and diameter mounted on 2 axles attached to a rigid frame equipped with a load-
ing platform or body suitable for ballast loading. The minimum width between the outer edge of the out-
side tires on a given axle is 1.5 m (60 in.). Use tires with satisfactory treads. Space the tires on the rear
axle so that the entire gap between adjacent tires on the front axle will be covered by the tread of the
rear tires. Uniformly inflate the tires so that the air pressure in the tires will not vary more than 35 kPa
(5 psi). Use the tire manufacturer’s recommended inflation pressure. Use a minimum tire size of 185 mm
x 375 mm (7.5 in. x 15 in.), 4 ply. Fully skirt roller with rigid material to within 25 mm (1 in.) of the
pavement surface.

(c) The finish roller shall be a 2 axle tandem steel wheeled weighing not less than 7.2 metric tons (8 tons).

401.03.05 Weather Limitations. Do not place plantmix bituminous surface when frozen materials are
present in the base.

Do not place plantmix bituminous surface during rain or snowfall or when the roadway is wet.

Place plantmix bituminous surface when the atmospheric temperature is above those listed below:

Compacted Thickness Atmospheric Temperature
Less than 25 mm (1 d10.) .oooiniinii e e e e e 13 °C (55 °F)
25 10 50 MM (1 £0 2 T1.) 4 eutntitinitet ettt et ettt ettt e ettt nens 7 °C (45 °F)
Greater than 50 MIM (2 110.) o.uintinei e et e e e e e et et et e e aans 2 °C (35 °F)

Place plantmix bituminous surface only when the surface temperature is above 10 °C (50 °F).

Place open-graded plantmix surface only when the atmospheric temperature and the pavement surface tem-
perature are above 15 °C (60 °F).

401.03.06 Preparation of Existing Surface. When the surface of the existing pavement or old base is
irregular, bring it to a uniform grade and cross section as directed.

Paint contact surface of curbing, gutters, manholes, and other structures with a thin, uniform coating of emul-
sified asphalt before the bituminous mixture is placed.

401.03.07 Preparation of Bituminous Materials. Heat the bituminous material to the specified temper-
ature in a manner that will avoid local overheating and provide a continuous supply of the bituminous material
to the mixer at a uniform temperature at all times.

When polymer modified asphalt is specified, deliver and maintain the material in storage tanks at a mini-
mum temperature of 149 °C (300 °F).

When polymer modified bituminous asphalt is placed in storage tanks, continuously circulate or moderately
agitate them within the tanks.

401.03.08 Preparation of Aggregates. Separate aggregates proportioned before the heating and drying
process, into two general sizes: (1) that portion of the material having a minimum of 80% passing a 4.75 mm
(No. 4) sieve, and (2) that portion of the material having a minimum of 80% retained on a 4.75 mm (No. 4)
sieve. Maintain the material within these limits with a uniformity of + 5%. Store each portion of the material
separately. When moving the aggregate from storage to compartment bins, use any method which will not cause
segregation, degradation, or combinations of aggregate which fail to meet the specified gradation requirements.
Do not commence plantmix operations until a minimum of 4,500 metric tons (5,000 tons) combined has been
proportionately stockpiled and marinated, unless the tonnage required is less than 4,500 metric tons (5,000
tons).

Screen aggregates proportioned immediately after the heating and drying process into a minimum of two frac-
tions, if minus 12.5 mm (!/2 in.) aggregate is used, and into a minimum of three fractions when larger sized
aggregate is used. Convey the screened material to separate compartments ready for proportioning, and mixing
with bituminous material. Do not commence plantmix operations until a minimum of 4,500 metric tons (5,000
tons) has been proportionately stockpiled and marinated, unless the tonnage required is less than 4,500 metric
tons (5,000 tons).

When the required tonnage is more than 4,500 metric tons (5,000 tons), then maintain a minimum of 4,500
metric tons (5,000 tons) of material proportionately stockpiled until such time as 4,500 metric tons (5,000 tons)
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or less are needed to complete the plantmix operations. Place the aggregates in the cold feed proportioning bins
directly from the stockpile. Do not charge the cold feed bins from the crushing plant.

The plasticity index for any individual stockpile for use in the plantmix products before marination shall not
exceed 10. Correct the plasticity problem if the plasticity index of any individual stockpile exceeds 10 before
marinating the material. Do not blend with sand to lower the plasticity index.

Mineral Filler Feeding. Add mineral filler to all plantmix bituminous aggregates according to the
Marination Method.

Marination Method. Wet cure the coarse aggregates with mineral filler at a minimum rate of 1% of the mass
of dry aggregate. Wet cure the fine aggregates with mineral filler at a minimum rate of 2% of the mass of the
dry aggregate. Marinate (wet cure) the aggregates in stockpiles for a minimum of 48 hours. Fine aggregate
stockpiles have a minimum of 50% passing the 4.75 mm (No. 4) sieve. All other stockpiles will be treated as
coarse aggregate. Marinate stockpiles individually. Do not use the marination method process to combine stock-
piles.

Use the wet cured aggregate in the stockpile within 60 days.

Before the introduction of the mineral filler add sufficient moisture by way of spray bars at the aggregate bins
to bring the aggregate to a moisture content where enough free surface moisture is available to thoroughly wet
the aggregate and activate the lime. The actual amount of moisture shall be as approved. After the addition of
water and mineral filler, mix the aggregate using a horizontal twin-shaft pugmill with a minimum effective mix-
ing length of 1.5 m (5 ft). Use mixing paddles which are adjustable for angular position on the shaft to permit
altering of the mixing pattern or retarding the flow to insure that the aggregate is thoroughly coated with min-
eral filler. Do not extend the volume of material in the pugmill above the vertical position of the blade tips.
Retard the flow of material through the pugmill by reversing a minimum of the last two rows of paddles or pro-
viding a material dam.

Draw mineral filler from a storage facility in which the mineral filler is agitated by air or other means to
keep it in a uniform free flowing condition. Deliver the mineral filler to the mixer from a positive weighing
device which is interlocked, (actuate electric driven feeders from the same circuit) to the flow of each aggre-
gate feed. Equip the mineral filler feeder to provide a continuous uniform flow to within 5% of the required
amount. Provide an aggregate feed and weight system which meets the requirements of Subsection 401.03.01.

Cold Feed Method. The Cold Feed Method is not allowed for use unless specifically stated in the Special
Provisions. When the Cold Feed Method is allowed for use, add hydrated lime (hereinafter referred to as min-
eral filler) to all plantmix bituminous aggregates at the rate of not less than 1% nor more than 2.5% of the
mass of the dry aggregate. The exact rate of application shall be as approved.

Draw mineral filler from a storage facility in which the mineral filler is agitated by air or other means to
keep it in a uniform free flowing condition. Deliver the mineral filler to the mixer from a positive weighing
device which is interlocked, (actuate electric driven feeders from the same circuit) to the flow of each aggre-
gate feeder. Equip the mineral filler feeder to provide continuous uniform flow to within 5% of the required
amount.

In continuous mix and/or drum dryer plants, add the mineral filler to the aggregate after the aggregate is
proportioned.

In batch plants, add the mineral filler to the aggregate before drying.

Before the introduction of the mineral filler add sufficient moisture by way of spray bars at the aggregate bins
to bring the aggregate to a moisture content where enough free surface moisture is available to thoroughly wet
the aggregate and activate the lime. The actual amount of moisture shall be as approved. After the addition of
water and mineral filler, mix the aggregate using a horizontal twin-shaft pugmill with a minimum effective mix-
ing length of 1.5 m (5 ft). Use mixing paddles which are adjustable for angular position on the shaft to permit
altering of the mixing pattern or retarding the flow to insure that the aggregate is thoroughly coated with min-
eral filler. Do not extend the volume of material in the pugmill above the vertical position of the blade tips.
Retard the flow of material through the pugmill by reversing a minimum of the last two rows of paddles or pro-
viding a material dam. Directly introduce the completed mixture into the hot plant. Do not stockpile the com-
pleted mixture.

Interlock the moisture control valve with the hot plant control room so the moisture control valve is auto-
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matically turned off when the cold feed belts are shut off. The control valve shall also turn on automatically
when the cold feed belts are activated.

Baghouse Fine Feeding. Use the same type storage facility and feeding system for baghouse fines as used
for mineral filler.

In batch plants, add the baghouse fines by the use of a separate bin.

In a continuous mix and/or a dryer drum plant, add the baghouse fines at or near the asphalt feed line.

401.03.09 Mixing. Do not exceed a moisture content of 1% in the bituminous mixture just behind the
paver as determined by Test Methods No. Nev. T112 (Method A) or T306. Take satisfactory corrective action
before resuming plantmix operations should the aggregate contain excessive moisture when heated within the
temperature limits.

Combine the dried aggregate in the mixer in the amount of each fraction of aggregates required to meet the
job-mix formula. Measure and gage the bituminous mixture and introduce into the mixer in the amount speci-
fied by the job-mix formula.

When the aggregates and the bituminous material have been combined, mix the entire mass in an approved
mixer. Continue mixing until homogeneity and a uniform coating are achieved. Do not exceed the manufac-
turer’s capacity rating for the output rate.

Should the mixture at the discharge of the mixer, at the plant, in the haul vehicle, or in place, show a non-
uniform or nonhomogeneous mix, show an excess or deficiency of bitumen, show injury or damage due to burn-
ing or overheating, show an improper combination of aggregates, show a separation of the bituminous material
from the aggregates, or fail to conform to specification requirements, it will be rejected. Provide an adequate
access point at the mixer discharge for sampling. If the unsatisfactory mix, as referred to above, is still in the
truck, dispose of the mix, or if it has been placed, remove, dispose, and replace the mix.

Immediate control of the asphalt content for bituminous mixtures will be accomplished by testing the com-
pleted mixture according to Test Method No. Nev. T761.

For the job mix formula values listed in Subsection 401.02.02, take corrective measures at the plant before
production continues if two consecutive test results indicate the material is out of tolerance. If three consecu-
tive test results for any one job mix formula property are outside of tolerance, cease production until test results
or other information satisfactorily indicate that the next material to be produced will meet the specified values.
When directed, produce a sufficient quantity of bituminous mixture to prove the material is within specifica-
tion prior to beginning full production.

Delay bituminous mixture production 24 hours from completion of calibration of the plant according to
Subsection 401.03.01, in order for the Engineer to calibrate the Asphalt Content Tester.

401.03.10 Spreading and Finishing. Place each course of the plantmix bituminous surface full width.
Any portion of the course may be advanced only to the extent of one day’s operation before beginning work on
a succeeding width. Complete the course to its full plan width before any general longitudinal advancement
beyond the width first placed. Bring all portions of the course to as near the same point as practicable before
suspending paving operations for more than one day, unless otherwise ordered.

Dump and spread the hot mix asphalt on the prepared surface with the spreading and finishing machine.

If windrow pick-up equipment is used, make it capable of removing and loading all of the mixture deposited
on the roadbed into the spreading and finishing machine.

Do not turn hauling equipment in areas where such turning may result in tearing, gouging or distortion of
the edges of a previously laid pad of bituminous material. Immediately discontinue any turning causing such
damage, and repair.

Lay the mixture upon an approved surface, spread, strike off to grade and elevation established. Use bitu-
minous pavers to distribute the mixture either over the entire width or over such partial width as may be prac-
ticable.

Regulate the forward rate of travel of the paving machine(s) to a speed dependent upon the capacity of the
mixing plant to furnish the mixture. Move the machine(s) at a uniform rate with a minimum amount of stop-

ping.
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On areas where irregularities or unavoidable obstacles make the use of mechanical spreading and finishing
equipment impracticable, spread, rake and lute the mixture, by hand tools. For such areas, dump, spread and
screed the mixture to give the required compacted thickness.

401.03.11 Rolling. Thoroughly and uniformly compact the pavement by rolling.

Thoroughly compact the edges of pavements not accessible to conventional rollers with suitable types of tam-
pers, plates, trench rollers, etc.

Commence initial rolling at the lower edge and progress towards the highest portion of the roadbed.
Perform rolling in a manner that avoids cracking, shoving or displacement.

Use rollers in good condition and capable of rolling and changing direction without adversely affecting the
mat.

Properly moisten the wheels of the rollers to prevent adhesion of the hot mix asphalt. Use clean water or
asphalt release agents listed in Subsection 401.03.02 of the QPL.

Perform all compactive rolling, defined as initial or intermediate, while the internal temperature of the mid-
depth of the mat is above 82 °C (180 °F).

Complete finish rolling within the same day of placement of the plantmix bituminous surface while the inter-
nal temperature of the mat at mid-depth is above 65 °C (150 °F).

401.03.12 Joints. Place the bituminous material as continuously as possible. Do not pass rollers over the
unprotected end of a freshly laid mixture.

(a) Longitudinal. Offset longitudinal construction joints of successive courses of bituminous pavement at
least 150 mm (6 in.).

Place bituminous pavement so that any longitudinal joints constructed are within 300 mm (12 in.) of the final
traffic lane lines.

Do not construct two longitudinal joints within the same traffic lane.
(b) Transverse. Expose the full depth of the layer and form a clean vertical edge.

Place additional mixture to provide a 1:50 (50:1) transition on dense-graded plantmix bituminous surface.
Remove transition material prior to continuing paving operations away from the transverse joint. No direct pay-
ment will be provided for this work.

Place a brush coat of asphalt emulsion on contact surface of the joint before additional mixture is placed.

401.03.13 Surface Tolerances. Surface tolerances will be specified under the respective sections of bitu-
minous pavement.

401.03.14 Surfacing Miscellaneous Areas. Areas which may be included in this work are the surfacing
of road and driveway approaches, median strip areas, island areas, sidewalks, dikes (excluding plantmix shoul-
der dikes), gutters, gutter flares, ditches, downdrains, spillways, aprons at the end of drainage structures and
other designated areas outside the traveled way.

Eliminate the 12.5 mm (!/2 in.) and larger aggregate and increase the amount of bituminous material by not
less than 1% by mass of the aggregate over the dense graded job-mix formula in the bituminous mixture placed
in gutters, gutter flares, dikes, down drains, spillways, aprons at the end of drainage structures, and other des-
ignated areas outside the traveled way. A revised job-mix formula is not required.

The bituminous mixture placed in these miscellaneous areas, except for approaches, may be spread in one
layer. Compact to the required lines, grades, and cross section.

401.03.15 Pavement Reinforcing Fabric. Repair large cracks, spalls and chuckholes in existing pavement
as directed before applying binder. Repair work will be paid for as provided in Subsection 104.03. Place pave-
ment reinforcing fabric on existing pavement to be surfaced or between layers of asphalt concrete.

The weather limitations contained in Subsection 401.03.05 shall also apply to placement of the asphalt binder
and the pavement reinforcing fabric.
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Apply a binder of paving asphalt to the surface to receive the pavement reinforcing fabric at an approximate
rate of 1.0 L/m? (0.25 gal/yd®) of surface covered. The exact rate will be determined. Apply the binder to a
width equal to the width of the fabric mat plus 75 mm (3 in.) on each side.

Stretch, align, and place the fabric with no wrinkles that lap. Make the test for lapping by gathering together
the fabric in a wrinkle. If the height of the doubled portion of extra fabric is 12.5 mm (!/2 in.) or more, cut
the fabric to remove the wrinkle, then lap in the direction of paving. Remove fabric with laps in excess of 50
mm (2 in.).

Do not place pavement reinforcing fabric in areas where the thickness of the overlying asphalt concrete is 25
mm (1 in.) or less.

If manual laydown methods are used, unroll, stretch, align, and place the fabric in increments of approxi-
mately 10 m (30 ft).

Lap adjacent borders of the fabric 50 to 100 mm (2 to 4 in.). The preceding roll shall lap 50 to 100 mm (2
to 4 in.) over the following roll in the direction of paving at ends of rolls or at any break. Overlap both the
tack coat and the fabric over the previously laid fabric by the same amount.

Seating of the fabric with rolling equipment after placing will be permitted. Avoid damage by turning of the
paving machine and other vehicles.

A small approved quantity of asphalt concrete, may be spread over the fabric immediately in advance of plac-
ing asphalt concrete surfacing in order to prevent fabric from being picked up by construction equipment.

Do not allow traffic on the bare reinforcing fabric, except for emergency vehicles or to allow business access.

Avoid tracking binder material onto the pavement reinforcing fabric or distorting the fabric during seating of
the fabric with rolling equipment. If necessary, lightly cover exposed binder material with sand blotter.

401.03.16 Shoulder Dikes. Shape and compact dikes with an extrusion machine or other equipment to
the required cross section.

Eliminate the 12.5 mm (!/2 in.) and larger aggregate and increase the amount of bituminous material by not
less than 1% by mass of the aggregate over the dense graded job- mix formula in the bituminous mixture placed
in shoulder dikes. A revised job-mix formula is not required.

METHOD OF MEASUREMENT

401.04.01 Measurement. Plantmix bituminous aggregate will be measured by the metric ton (ton). Mass
will be determined by weighing the completed mixture of aggregate, mineral filler, and bituminous material,
and deducting from this mass the mass of the mineral filler and bituminous material.

Bituminous material will be measured by the metric ton (ton).

Mineral filler will be measured by the metric ton (ton). Measurement of mineral filler will be based on the
bin percentages from the approved job-mix formula and the theoretical marination percentages of Subsection
401.03.08. In no case shall the total metric tons (tons) paid exceed total metric tons (tons) delivered less waste.

Shoulder dikes will be measured by the linear meter (linear foot) for placing. Length will be determined from
measurements taken along the top of the dikes. The quantities of bituminous mixture used to construct the dikes
will be measured as set forth above.

Plantmixing miscellaneous areas will be measured by the square meter (square yard) for placing. Areas to be
included in such measurement shall be limited to those areas listed in the plans, plus or minus authorized
changes. Areas will be measured one time only, without consideration of the number of lifts or types of bitu-
minous mixtures involved. The quantities of bituminous mixture used to pave the miscellaneous areas will be
measured as set forth above.

Pavement reinforcing fabric will be measured by the square meter (square yard) of surface area covered. No
allowance shall be made for material overlap.

The paving asphalt used to bind the pavement reinforcing fabric will be measured and paid for under the
appropriate asphalt cement bid item.
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Batch masses will not be permitted as a method of measurement unless the alternate provisions of Subsection
401.03.01, (c)2.a., are met, in which case the cumulative mass of all the acceptable batches will be used for
payment.

BASIS OF PAYMENT

401.05.01 Payment. The accepted quantities of mineral filler or pavement reinforcing fabric, measured as
provided above, will be paid for at the contract price per unit of measurement for the pay items listed below
that are shown in the proposal. Payment will be full compensation for the work prescribed in this Section. All
other quantities, measured as provided above, will be paid for as provided in the respective sections for each
type specified.

Payment will be made under:

Pay Item Pay Unit
MINETal FIlIET .. ..o e e e e et e e e Metric Ton (Ton)
Pavement Reinforcing FabriC ............coiiiiiiiiiiii Square Meter (Square Yard)

401.05.02 Asphalt Escalation. The use of the price adjustment provisions as developed and implemented
herein are intended to minimize the cost effects of price uncertainty to the Contractor and the Department for
“Asphalt Cement” used in the construction of the contract. The price adjustment provisions are not intended to
serve as a guarantee for full compensation for “Asphalt Cement” price fluctuations but are intended to be a
sharing, by the Department, in a portion of the Contractor’s risk which could result from potentially volatile
price fluctuations that might occur throughout the duration of the contract.

The price adjustment provisions do not serve to relieve the Contractor of risks associated with fluctuation in
prices beyond the amount adjusted by the provisions. This adjustment shall be full compensation for any and
all price fluctuations, including but not limited to taxes, transportation, and delays.

The price adjustment provisions are only applicable to “Asphalt Cement”; they are not applicable to liquid
asphalt or emulsified asphalt. The term “Asphalt Cement” as used herein is applicable to AC grades, AC-20P,
and PG grades as specified in Subsection 703.03.02.

The progress payment will be adjusted upward or downward, as calculated by the “Total Bi-Weekly
Adjustment.” These adjustments will be determined by the Department using price posting for crude oil pro-
vided by Oil Price Information Services and AMOCO Crude Oil Price Bulletins. The sources used by the
Department to determine the crude oil price at any given time will be the average of the price postings for
Midway Sunset Crude, Buena Vista Crude, Utah Black Wax and West Texas & New Mexico Sour. The adjust-
ment will be made by comparing a “Basic Materials Index” to a “Bi-Weekly Materials Adjustment Index.” The
method for making this comparison is described in the following paragraphs:

(a) A “Basic Materials Index” will be determined by the Department on a weekly basis. The “Basic
Materials Index” in effect for the week a contract bid opening occurs will be the “Basic Materials Index”
for that contract.

The “Basic Materials Index” shall be arrived at by averaging the Monday posting of the current week
and the Monday posting of the three previous weeks.

The “Basic Material Index” price for “Asphalt Cement” will be available on an informational basis to
interested parties but said prices shall not be available prior to the first regular business day of the week
of the bid opening. The price may be obtained by contacting the Construction Division in the
Department’s General Headquarters, 1263 S. Stewart Street, Carson City, Nevada 89712, phone (775)
888-7460.

(b) During the time that the “Asphalt Cement” is paid for on this contract, the Department shall maintain
crude oil price postings to be used to obtain a “Bi-Weekly Materials Adjustment Index.” The
“Bi-Weekly Materials Adjustment Index” shall be arrived at by averaging the Monday posting of the cur-
rent week and the Monday posting of the three previous weeks and shall be compared with the “Basic
Materials Index” price to determine a “Bi-Weekly Material Price Adjustment.”

(c) The compensation payable for said “Asphalt Cement” will be subject to increase or decrease in accor-
dance with the following provisions for “Asphalt Cement” price fluctuations exceeding 20%. The adjust-
ment in compensation will be determined in accordance with the following formula for “Asphalt Cement”
included in the progress payment:
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Total Bi-Weekly Adjustment = AQ

For an increase in the Bi-Weekly Materials Adjustment Index exceeding 20% of the Basic Materials

Index:

A = [Bp—Bi (1.20)] F
For a decrease in the Bi-Weekly Materials Adjustment Index exceeding 20% of the Basic Materials Index:
A = [Bi (.80)—Bp] F

Where:

A = “Bi-Weekly Material Price Adjustment” in dollars per metric ton (ton) of “Asphalt
Cement” rounded to the nearest dollar.

Bi =“Basic Materials Index” for the week in which the bid opening for the contract occurred
(Dollars per barrel of crude oil). This is calculated as noted in paragraph (a) above.

Bp =“The Bi-Weekly Materials Adjustment Index” which pertains to the period during which
the quantity subject to adjustment is included in the progress payment (Dollars per barrel
of crude oil). This is calculated as noted in paragraph (b) above.

F =6.2 barrels of crude oil per metric ton (5.6 barrels of crude oil per ton) of “Asphalt
Cement.”

Q =Quantity in metric tons (tons) of “Asphalt Cement” included in the progress payment.

(d) The adjustment in compensation shall also be subject to the following:

1. The compensation adjustments provided herein, will be shown separately on the progress payment.
The Contractor shall be liable to the State for decreased compensation adjustments and the
Department may deduct the amount thereof from any monies due or that may become due the
Contractor.

2. The maximum adjustment allowed under the terms of this specification occurs when the “Bi-Weekly
Materials Adjustment Index” exceeds the “Basic Materials Index” by 75%.

The Department reserves the right to cancel the contract whenever the 75% adjustment is exceeded.
The contract may be canceled in part or in whole by the Department. If the Department elects to
cancel the contract, in part or in whole, price adjustments shall not be allowed for other than major
bid items. Adjustments to major bid items shall be in accordance with Subsection 104.02

(e) The contract unit price for “Asphalt Cement” will be considered to include the initial cost of the “Asphalt
Cement” and all costs for furnishing, hauling, handling, spreading, and mixing of the material as
required. Changes in the cost of “Asphalt Cement” that occur between the date of bid opening and the
date the material is paid for will be addressed using the adjustment provisions previously described.
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SECTION 402

PLANTMIX BITUMINOUS SURFACE

DESCRIPTION

402.01.01 General. This work consists of constructing one or more courses of bituminous pavement on
a prepared base.

MATERIALS
402.02.01 General. Material shall conform to the following Subsections:
GENETAL ...ttt Subsection 401.02.01
ComPOSItION Of MIXEUTES . ... uentttitt ettt ettt ettt et aenenes Subsection 401.02.02
CONSTRUCTION

402.03.01 General. The construction requirements shall conform to Subsections 401.03.01 through
401.03.14, inclusive, with the exceptions contained in the following Subsections.

402.03.02 Rollers. Use approved equipment for compaction of plantmix bituminous surface. Size rollers
to achieve the required results. Use at least two rollers, one steel wheeled and one pneumatic tired with each

paver.

Provide pneumatic tired rollers conforming to Subsection 401.03.04 (b).

402.03.03 Equipment. Furnish and operate a pavement core drilling machine for coring samples of com-
pacted bituminous mixtures for density testing. Bring the pavement core drilling machine on the job-site 5 work-
ing days before paving operations. The core drilling machine shall conform to the following requirements:

(a) Trailer mounted (equip trailer with leveling devices).

(b) Sliding base to allow for minor location changes.
(c) Core size shall be 100 mm (4 in.).
(d) Capable of producing a non-distorted core.

(e) Pressurized water system.

(f) Include diamond circular bits.

Furnish and operate a California type profilograph for checking riding tolerances at the time and date ordered.
Equip the profilograph with a 7.6 m (25 ft) wheel base and the following features:

(a) 3-Unit Frame Assembly.

1.
2.

All welded construction of light weight aluminum square tubing.

Index frame connections by 4 steel locating pins and secured by 4 quick acting clamps rated at 3.6
kN (800 Ib) each.

(b) Multiple Wheel Assemblies.

1.

S v kWD

Wheel supports of square steel tubing and all welded construction.
Secure connections by quick acting clamps.

Wheels with cast aluminum hubs, ball bearings and cushion rubber tires.
Bearing support caster wheel assemblies.

Steerable front wheels from the center of the machine.

Rear wheels with a quick setting manual adjustment for turning in a short radius, moving sideways,
and to prevent rear end crabbing on superelevations.
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(¢) Recording Wheel Assembly.
1. Frame of all welded construction of light weight rectangular aluminum tubing.

2. Light weight 600 mm (24 in.) minimum diameter recording wheel with heavy duty spokes for max-
imum rigidity, with a pneumatic tire maintained at 170 kPa (25 psi) air pressure unless otherwise
specified by the manufacturer.

(d) Recorders (computerized required).

1. A high resolution printer capable of printing the profile trace to the specified scale and automatic
positioning and marking of the specified “blanking band” and “must grind” bumps. It shall also be
capable of printing station numbers, distances, and comments entered by the operator via keypad
while measuring the profiles.

2. It shall also calculate the profile index in mm per km (in. per mi) per each 0.1 km (0.1 mi) sec-
tion without hand calculations or data reduction.

3. A display screen for instant visual observation of the road profile and “must grind” areas while
measurements are being taken.

4. The horizontal chart scale shall be 25 mm (1 in.) equals 7.6 m (25 ft) and the vertical scale shall
be 25 mm (1 in.) equals 25 mm (1 in.). The recorder shall have an adjustment feature to calibrate
the scales to these parameters. Calibrate the profilograph before usage to be accurate within 0.1 m
in 100 m (0.5 ft in 500 ft) longitudinally.

5. Battery backed up memory shall retain control parameters when the system is powered down.
6. Capable of accurate operation in ambient temperatures from 7 °C to 49 °C (45 °F to 120 °F).

Alternative equipment may be allowed when, as determined by the Engineer, such equipment produces pro-
file traces comparable to that obtained by the Californaia type profilograph. Provide 2 km (1 mi.) of side by
side profile results for comparison. Do not use alternative euqipment until given approval.

402.03.04 Spreading and Finishing. Place bituminous plantmix surface in courses not exceeding 75 mm
(3 in.) in compacted thickness. Place more than one course in approximately equal thicknesses.

Spread bituminous plantmix surface having a width of 2.4 m (8 ft) or more, as specified in Subsection
401.03.10. When the areas are less than 2.4 m (8 ft) in width the material may be deposited and spread by
other mechanical means that will provide a uniform smoothness and texture.

402.03.05 Surface Tolerances. Produce completed surfacing which is smooth and free from ruts, humps,
depressions, or irregularities. Eliminate any ridges, indentations, or other objectionable marks left in the sur-
face by rolling or other means. Discontinue use of any equipment that leaves ridges, indentations, or other objec-
tionable marks in the bituminous surface, or does not consistently produce a surface meeting the profile index
requirements.

After final rolling, measure the smoothness of the final dense-graded surface course by the following meth-
ods:

(a) Straightedge Measurement. The Engineer will perform this measurement. When a straightedge 3.6 m
(12 ft) long is laid on the finished surface and parallel with the centerline of the highway, the surface shall not
vary more than 6 mm (!/4 in.) from the lower edge of the straightedge. When a straightedge 3.6 m (12 ft) long
is laid on the finished surface and at right angles with the centerline, the surface shall not vary more than 6
mm (!/4 in.) from the lower edge of the straightedge.

Correct defective areas by approved methods.

(b) Profilograph Measurement. Measure profiles within each traffic lane at 1 m (3 ft) from and parallel to
the right traffic lane line. Perform the profilograph measurement in the direction of traffic. Measure profiles for
the entire length of each traffic lane within 48 hours after each day’s placement of plantmix bituminous mix-
ture. Mark the pavement surface with paint at least every 0.2 km (0.2 mi). Mark excessive high points, as
defined below, with paint during the initial run of the profilograph.
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Do not measure pavement on horizontal curves having centerline radius less than 300 m (1,000 ft). Do not
measure pavement within 10 m (30 ft) of a concrete bridge deck (including approach slabs) unless the bridge
deck also is to be overlayed with plantmix bituminous surface.

Operate the California type profilograph at a speed of 5 km/h (3 mph) or less. Towing the profilograph while
measuring profiles may be allowed if given approval. Do not ride on the California type profilograph.

Complete initial runs of the profilograph before opening the new pavement to public traffic whenever practi-
cal. Only flagging costs for traffic control required for the initial running of the profilograph will be paid for
according to Section 624.

Submit the profile graphs immediately thereafter for evaluation. Label profile graphs as directed. A profile
index will be calculated for each 0.1 km (0.1 mi) of traffic lane measured according to Test Method No. Nev.
T446.

The pavement smoothness type (Type A, B, or C) will be specified in the Special Provisions. The maximum
allowable profile index for each km (mi) section and 0.1 km (0.1 mi) section for the specified pavement type
shall be as follows:

PROFILE INDEX

Pavement Smoothness Type mm/km (in./mi) mm/0.1 km (in./0.1 mi)
Type A 80 (5) 8 (0.5)
Type B 110 (7) 11 (0.7)
Type C 160 (10) 16 (1.0)

Pavement on horizontal curves having a centerline radius of 300 m (1,000 ft) or more, but less than 600 m
(2,000 ft), and within the superelevation transition of such curves will be evaluated as pavement smoothness
Type C.

Grind areas exceeding the profile index requirements and areas representing high points on the profiles hav-
ing deviations in excess of 7.5 mm (0.3 in.) as measured according to Test Method No. Nev. T446. Remeasure
ground areas for conformance with the profile index and for no high points in excess of 7.5 mm (0.3 in).

Perform additional grinding as necessary to extend the ground area laterally to the nearest lane line or edge
of pavement and longitudinally to lines normal to the pavement centerline.

Correct deviations in excess of 7.5 mm (0.3 in.) that cannot be brought into specified surface tolerances by
abrasive grinding, by either removal and replacement, or placing an overlay of hot mix asphalt. Obtain approval
of the exact method of correction.

Apply seal coat to ground areas after the surface tolerance specifications have been met. The seal coat shall
be Emulsified Asphalt, Type SS-1h (Diluted) applied as directed.

The grinding machine for correcting pavement exceeding the profile requirements shall be power driven, self-
propelled and specifically designed to remove, profile, smooth, and texture hot mix asphalt. Use grinding
machine with a wheel base of not less than 3.6 m (12 ft), equipped with a rotating powered mandrel drum stud-
ded with diamond blades with a cutting head not less than 0.9 m (3 ft) wide. Equip the grinding machine with
an effective means for controlling dust and other particulate matter.

Do not cause strain or damage to the underlying surface of the pavement with the grinding machine. Do not
use grinding and texturing equipment that causes ravels, aggregate fractures, spalls, or disturbance of joints.

Perform grinding in a longitudinal direction. Satisfactorily grind to produce a uniform textured surface over
the surface areas designated for grinding.

The surface of the ground pavement shall have parallel corduroy-type texture consisting of grooves between
2.3 mm (0.09 in.) and 3.3 mm (0.13 in.) wide. The peaks of the ridges shall be approximately 1.5 mm (%6
in.) higher than the bottom of the grooves with approximately 170 to 190 evenly spaced grooves per meter (52
to 57 grooves per foot).

Pick up and dispose of grinding materials, including water used for the grinding operation, outside the right
of way according to Subsection 107.14.

402.03.06 Compaction. Perform compaction according to one of the following methods of compaction.
The required method of compaction will be specified in the Special Provisions.

[165]



402 PLANTMIX BITUMINOUS SURFACE

(a) Standard Rolling Pattern (Method A). Use rollers conforming to Subsection 401.03.04.
Perform initial or breakdown rolling with 2 complete coverages of the mat with a steel wheel roller.

Follow the initial rolling by intermediate rolling with a minimum of 3 complete coverages with a pneumatic-
tired roller.

A complete coverage is defined as a roller pass forward and back within a given area.

Perform finish rolling with a 2 axle tandem steel wheel roller.

Modify rolling pattern as directed.

(b) Test Section (Method B). Use rollers conforming to Subsection 402.03.02.

Compaction of the bituminous mixture will be evaluated by means of test sections as hereinafter described.

Each lift of each course of bituminous material will be divided into “Test Sections.” Each test section shall
have an area not to exceed 5,500 m? (6,600 yd?). After 2 days of production the test section size may be
increased to a maximum of 11,000 m? (13,000 yd?), if specified densities are being obtained. If any test sec-
tion fails the density requirements, the 5,500 m? (6,600 yd?) maximum shall again be used.

1. Compaction Requirements of Test Sections. The density of each test section will be evaluated based on
the results of 5 nuclear tests taken at randomly selected locations within the sections as described in Test Method
No. Nev. T335. The mean density of the 5 nuclear tests shall not be below 92% nor above 96% (with no sin-
gle test below 90% nor above 97%) of the “Target” density achieved in the Department’s Field Laboratory using
Test Method No. Nev. T324.

Upon completion of the first test section and after the material has cooled sufficiently, drill a core from each
of the 5 locations where the nuclear tests were taken. The density of these cores will be determined by Test
Method No. Nev. T336. The average of these 5 core densities will be correlated to the average of the 5 nuclear
densities as per Test Method No. Nev. T335. Once this correlation procedure has been completed, the nuclear
testing device (described in Test Method No. Nev. T335) will be used to determine densities of subsequent test
sections.

If the correlation between the nuclear device and the cores has changed, the correlation procedure may be
repeated.

On the first day of plantmix bituminous placement, drill cores of the placed material and allow the
Department sufficient time to properly correlate their results with those of the Nuclear Testing Device.

If the mean density of the test section or any individual test density falls below the foregoing requirements,
remove failing section and take action to correct procedures. Limit paving operations to 4 hours per day until
suitable procedures indicate that the density specification is being obtained.

If procedures are no longer achieving acceptable results, a change in the compaction equipment and/or meth-
ods may be requested.

2. Compaction Requirements For Small Sized Areas. In cases where the test section size cannot be as
specified above, the compaction will be accepted on the basis of a single test for every 1,000 m? (1,000 yd?)
of area or fraction thereof. The individual test density shall be at least 90% of the target density.

(c) Control Strip (Method C). Use rollers conforming to Subsection 402.03.02.

Each lift of each course of bituminous material will be divided into “Control Strips” and “Test Sections.”
Each control strip shall have an area of at least 350 m? (400 yd?), and shall be of the same depth to be used
in the test sections. Each test section shall have an area not to exceed 5,500 m? (6,600 yd?). After two days of
production the test section size may be increased to a maximum of 11,000 m? (13,000 yd?), if specified densi-
ties are being obtained. If any test section fails the density requirements, the 5,500 m? (6,600 yd?) maximum
shall again be used.

1. Construction of Control Strips. Construct control strips using the same procedures and on the same
base material to be used in the construction of the remainder of the work. Use the same type, mass, and
sequence of rollers on the control strips as will be used to compact the test sections.

Construct one control strip at the beginning of work on each lift of each roadway course. Construct an addi-
tional control strip when a change is made in the type or source of material or whenever a significant change

[ 166 ]



PLANTMIX BITUMINOUS SURFACE 402

occurs in the composition of the material (including any significant change in mix design such as asphalt con-
tent, gradation, void content, etc.). A new control strip may be required when 10 test sections have been con-
structed without establishment of a new control strip.

Compact the control strip. Continue rolling until no appreciable increase in density is obtained by additional
roller coverages.

Upon completion of the rolling, the mean density of the control strip will be determined by taking 10 tests
at randomly selected locations within the control strip area as described in Test Method No. Nev. T750.
Compaction of successive test sections shall be governed by the mean density obtained in the control strip.

Approved control strips are to remain in place and become a section of the completed roadway. Control strips
shall be subject to the same surface tolerance requirements as the remainder of the work.

2. Compaction Requirements of Test Sections. The density of each test section will be evaluated based on
the results of 5 tests, performed at randomly selected locations within the test section as described in Test
Method No. Nev. T750. The mean density obtained for the 5 tests shall be at least 98% of the mean density
obtained in the approved control strip. Each individual test value obtained shall be at least 95% of the mean
density obtained in the approved control strip.

If the mean density of a test section does not conform to the 98% requirement continue the compactive effort
on the entire test section until the required mean density is obtained. If an individual test value does not con-
form to the 95% requirement, continue the compactive effort on the area represented by that test until the
required density is obtained.

3. Compaction Requirements for Small Sized Areas. In cases where the test section size cannot be as spec-
ified above, the compaction will be accepted on the basis of a single test for every 1,000 m? (1,000 yd?) of area
or fraction thereof. The individual test density shall be at least 95% of the mean density of the approved con-
trol strip.

METHOD OF MEASUREMENT

402.04.01 Measurement. Plantmix bituminous surface aggregate, bituminous material, mineral filler,
plantmixing miscellaneous areas, and shoulder dikes will be measured as specified in Subsection 401.04.01.

BASIS OF PAYMENT

402.05.01 Payment. The accepted quantities, measured as provided above, will be paid for at the con-
tract price per unit of measurement for the pay items listed below that are shown in the proposal. Payment will
be full compensation for the work prescribed in this Section.

Payment will be made under:

Pay Item Pay Unit
Plantmix Bituminous Surface AgEregate (LYPE) . .c.euvririniirininiitit it Metric Ton (Ton)
ASphalt Cement (GIade) ... ...ouuuuiuinit ettt ettt et e et et e et e e as Metric Ton (Ton)
Liquid ASphalt (Zrade) ........oueuiniieitii e e Metric Ton (Ton)
Plantmixing MiSCellan@ous ATEAS. .........oueuiniiuinitit ittt Square Meter (Square Yard)
Plantmix Bituminous Shoulder DiKeS..........c.oiiiriitiiiiiii i ns Linear Meter (Linear Foot)
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SECTION 403

PLANTMIX BITUMINOUS OPEN-GRADED SURFACE

DESCRIPTION
403.01.01 General. This work consists of placing plantmix bituminous open-graded surface.

This work also consists of constructing milled rumble strips in the plantmix bituminous open-graded surface.

MATERIALS
403.02.01 General. Material shall conform to the following Subsections:
GENETAL ...ttt Subsection 401.02.01
ComPOSItION Of MIXEUTES . ... uentttitt ettt ettt ettt et aenenes Subsection 401.02.02
CONSTRUCTION

403.03.01 General. The construction requirements shall conform to Subsections 401.03.01 through
401.03.13, inclusive, with the exceptions contained in the following Subsections.

403.03.02 Rollers. Operate with each paver a breakdown and finish roller as specified in Subsection
401.03.04.

403.03.03 Joints. Construct longitudinal joints only on the shoulders, or at the edge of travel lanes.

403.03.04 Surface Tolerances. Produce completed surfacing which meets the requirements of Subsection
402.03.05 with the following additions and exceptions to the profilograph measurement. The pavement smooth-
ness type (Type A, B, or C) will be specified in the Special Provisions.

Furnish a profilograph meeting the requirements of Subsection 402.03.03 and operate the profilograph as
specified in Subsection 402.03.05, at the time and date ordered. Painted marks on the open-graded surface, as
specified in Subsection 402.03.05, shall not exceed 20 cm? (4 in.?) unless otherwise directed.

Include 10 m (30 ft) of the existing pavement on each end of the project in the profile determination. Make
construction joints with the existing pavement meet the requirements of this Subsection.

Repair or remove and replace all areas exceeding the profile index requirements and areas representing high
points on the profiles having deviations in excess of 10 mm (0.4 in.) as measured according to Test Method
No. Nev. T446. Remeasure repaired or replaced areas for conformance with the profile index and for no high
points in excess of 10 mm (0.4 in.).

High points in excess of 10 mm (0.4 in.) may be allowed to remain in place, if requested and approved.
Liquidated damages of $500.00 will be assessed for each such high point that is allowed to remain in place.

Grinding may be utilized for repair to the open-graded surface when approved. Limit grind areas to 7.6 m
(25 ft) in length. The grinder and grinding operation shall conform to Subsection 402.03.05.

403.03.05 Spreading and Finishing. Place the material in a windrow in front of the spreading and fin-
ishing machine when using polymer modified bituminous material.

403.03.06 Preparation of Aggregates. Before the introduction of mineral filler, add sufficient moisture
to bring the aggregates to a moisture content where enough free surface moisture is available to thoroughly wet
the aggregate and activate the lime. The actual amount of moisture required shall be as approved.

403.03.07 Milled Rumble Strips. Mill the rumble strips to the dimensions shown in the plans. Use a
milling machine that produces a reasonably smooth cut surface with 2 mm (0.08 in.) maximum differentials
between peaks and valleys.

The alignment of the edge of the milled pattern will be randomly checked. Locate the inside edge of rumble
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strips 100 mm (4 in.) #50 mm (2 in.) from the edge of shoulder striping. Re-cut any rumble strip which is
misaligned.

Some of the shoulders designated for receiving the rumble strips may have widths of approximately 1.2 m
(4 ft) from the shoulder stripe to a vertical obstruction of concrete barrier rail or guardrail. There will be no
additional compensation for any additional special milling machine necessary to install rumble strips at these
locations.

Demonstrate on an initial 150 m (500 ft) test section that the equipment and method will provide the desired
milled rumble strip and surface inside each depression without tearing or snagging the asphalt pavement. If the
desired results are not being provided, provide new equipment, new method, or make necessary adjustments to
provide the desired results. If the initial 150 m (500 ft) test section is unacceptable, repair the surface as
directed, make necessary adjustments and retest.

Use a power broom or sweeper/vacuum to remove waste material resulting from the operation each day. The
milled waste material may also be broomed and uniformly spread on the roadway side slopes at the end of each
day’s operations.

Apply a seal coat to the milled rumble strips according to Section 405. Apply the seal coat in two equal
applications. Apply each application in opposite directions. Protect any adjacent permanent striping from the
seal coat spray. Replace any permanent striping contaminated by the seal coat or damaged by the milling or
brooming operations.

403.03.08 Compaction. Perform compactive rolling with a minimum of 2 complete coverages of the mat,
by each roller, or as directed. A complete coverage is defined as a roller pass forward and back within a given
area.

METHOD OF MEASUREMENT

403.04.01 Measurement. Plantmix bituminous open-graded surface aggregate, and asphalt cement will
be measured as specified in Subsection 401.04.01.

Mineral filler will be measured and paid for according to Section 401.
Milled rumble strips will be measured by the kilometer (mile) longitudinally along each milled shoulder.

Seal coat applied to milled rumble strips will be measured and paid for according to Section 405.

BASIS OF PAYMENT

403.05.01 Payment. The accepted quantities, measured as provided above, will be paid for at the con-
tract price per unit of measurement for the pay items listed below that are shown in the proposal. Payment will
be full compensation for the work prescribed in this Section.

Payment will be made under:

Pay Item Pay Unit
Plantmix Bituminous Open-Graded Surface Aggregate [*-mm (in.)] .........cocoeiiiiiiiiiiiiinnnn.. Metric Ton (Ton)
JaN o) ) L O 11 1S LA (3 01 PP Metric Ton (Ton)
Milled RUMDIE SEEIPS ... enentteneit ettt Kilometer (Mile)

*  Aggregate size in Subsection 705.03.02, and as indicated in the estimate and proposal.
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SECTION 404

COLD RECYCLED BITUMINOUS SURFACE AND
PREMIXED BITUMINOUS PAVING MATERIAL

DESCRIPTION
404.01.01 General. This work consists of preparing and placing recycled bituminous surface.

This work also consists of furnishing, stockpiling, loading, hauling and placing premixed bituminous paving
material.

MATERIALS

404.02.01 Composition of Cold Recycled Mixtures. Compose the recycled bituminous mixture of
reclaimed asphalt pavement, a recycling agent and lime slurry, as specified.

(a) Gradation. Produce cold milled bituminous surface material, to be used in the recycling process, con-
forming to the following gradation requirements:

Sieve % by Mass Passing Sieve
37.5 mm (1.5 in.) 100

Separate any cold milled bituminous material larger than 37.5 mm (1.5 in.) by screening or other means,
break down by mechanical means to pass a 37.5 mm (1.5 in.) sieve and uniformly incorporate into the recy-
cled mixture.

(b) Recycled Material. The recycled asphalt mixture shall consist of milled material from the existing pave-
ment, recycling agent, and lime slurry combined in the proportions specified herein, or as directed.

(c) Recycling Agent. Add recycling agent to the cold milled material at an estimated rate of 1.5% by mass
of the milled material for the full length and width of the roadway, as shown in the plans. The actual applica-
tion rate will be established in the field. Adjust the recycling agent application rate, with concurrence from the
Engineer, as pavement conditions change. The request to adjust the application rate should be based on the opin-
ion of a knowledgeable and experienced individual who works for the Contractor. If raveling or rutting of the
cold recycled material occurs before the overlay is placed, take corrective measures and repair the cold recy-
cled surface at own expense.

The Department reserves the right to increase the application rate of recycling agent. In this case, the
Department will accept any potential risk associated with the performance of the recycle mat caused by increas-
ing the recycling agent.

The type and grade of recycling agent will be specified in the contract. The recycling agent shall meet the
applicable requirements of Section 703. For field test acceptance, refer to Subsection 408.02.02. Submit sam-
ples of the recycling agent for approval at least 14 days before commencing recycle operations.

Add recycling agent to the cold milled material and mix to a homogeneous and uniformly coated mixture.
Mix recycling agent in accordance with the temperature requirements of Subsection 406.03.04.

(d) Additives. Introduce hydrated lime slurry into the cold milled material. Produce the hydrated lime slurry
at the job site and introduce as specified below.

Prepare lime slurry containing 1.5% calcium oxide (quicklime) by mass of the milled material conforming
to the quicklime specification in ASTM C 977.

Use water in the slaking operation containing no more than 500 ppm of a combination of sulfite, sulfate, or
bisulfate ions. Submit a 1 L. (1 quart) sample of the water to be used a minimum of 10 days before the start of
cold recycling operations.

Submit batch logs and solids content information for each batch.

404.02.02 Composition of Premixed Bituminous Paving Material. Compose the premixed bituminous
paving material of aggregates, bituminous material and mineral filler.
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404 COLD RECYCLED BITUMINOUS SURFACE AND PREMIXED BITUMINOUS PAVING MATERIAL

The type and grade of bituminous material and type of aggregate will be specified in the contract.
Submit samples of the aggregate and liquid asphalt for the mix design according to Subsection 401.02.02.

Aggregates shall meet the requirements of Section 705, for the grading size and type specified. Bituminous
material shall meet the applicable requirements of Section 703. Mineral filler shall conform to Subsection
705.03.03.

Mix the aggregate, bituminous material and mineral filler in proportions conforming to the mix design and
according to the (a) Plantmixing Method of Subsection 404.03.06.

CONSTRUCTION
404.03.01 Cold Recycle Equipment.
(a) Lime Slurry Plant.  Use equipment specifically designed for production of lime slurries.

1. Lime Metering. Introduce the lime slurry at the mill head, as directed, by mass of the cold milled
material. Calculate the mass of the cold milled material by kg/m? (Ib/ft®) for volume of cut. Use a
metering device to accurately measure the amount of lime slurry required to within plus or minus
5%. Lime slurry rate of application must be tied to the forward speed of the milling machine.

2. Lime Feed Tank. Use agitators or similar equipment to keep the hydrated lime slurry in suspen-
sion when held in the lime slurry feed tank.

Keep the hydrated lime slurry in suspension during transport using similar agitator equipment.
(b) Recycling Train. The recycling train shall consist of the following major components:

1. Cold Milling Machine. Provide a milling machine which meets the requirements of Subsection
202.03.03. Perform the cold milling operation in a manner that ensures the underlying material is
not damaged. The primary milling machine must have a minimum 3.6 m (12 ft) cutter capable of
removing the existing pavement to the depths shown in the plans. A smaller milling machine may
be used to mill the shoulders and miscellaneous areas. Provide a primary milling machine capable
of discharging lime slurry on the cutting heads.

The use of a heating device to soften the pavement will not be permitted.

2. Crusher. Use a portable crusher capable of reducing the oversize recycled materials to the speci-
fied size.

3. Pugmill Mixer. Equip a portable continuous pugmill mixing plant with a belt scale and automatic
controls to obtain the proper amount of recycling agent. Provide a pugmill which meets the require-
ments of Subsection 401.03.01.

Equip the recycling train with positive displacement pumps and a computerized metering system which can
accurately meter the amount of recycling agent. Provide an interlocked computerized belt weighing system that
measures the quantity of recycled material entering the mixing plant. Design the interlock so that recycling agent
cannot be added until the recycled material enters the mixer. Equip overrides of the interlock system with short
duration timers to prevent their continuous use. Use overrides only during start-up periods.

Equip the plant with facilities in a similar manner as required in Section 401 to verify and calibrate the aggre-
gate weight system, the lime slurry metering device, and the recycling agent metering device. Calibrate the
aggregate weight system, recycling agent metering device and lime slurry metering device to meet the require-
ments of Subsection 401.03.01 and 401.03.08.

Have readouts for the belt weighing device and computerized metering system that indicate the quantity in
metric tons (tons) of recycled material and recycling agent being fed into the mixer at any given time. Provide
totalizer readouts to allow determination of accumulative quantities of each constituent.

404.03.02 Pavers. Use a paver meeting the requirements of Subsection 401.03.03 and with a minimum
power of 127 kW (170 hp) to place cold recycled mixtures to establish grade and cross slope.

404.03.03 Rollers. Provide a minimum of two pneumatic-tired rollers weighing at least 22.7 metric tons
(25 tons) each and one double drum vibratory steel-wheeled roller weighing at least 9.1 metric tons (10 tons).
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COLD RECYCLED BITUMINOUS SURFACE AND PREMIXED BITUMINOUS PAVING MATERIAL 404

Establish a 300 m (1,000 ft) test section to determine the optimum compaction. Use a combination of steel
wheeled, under static or vibratory mode, and pneumatic rollers to establish what combination will provide max-
imum compaction without cracking the recycle mat.

404.03.04 Weather Limitations. Do not begin in-place recycling until the pavement surface temperature
is 16 °C (60 °F) and rising, or if it is anticipated the atmospheric temperature will drop below 2 °C (35 °F)
within 48 hours of mixing, or during stormy weather. Consider weather stormy when the rate of precipitation
exceeds the rate of evaporation.

Stop recycling operations a minimum of 3 hours before sunset to allow completion of initial compaction while
surface temperature is 16 °C (60 °F) or above.

If it rains on the recycled surface during the overlay operation, suspend the paving operation. The Engineer
will take 3 randomly selected samples from the recycled surface to be overlaid a minimum of 2 hours after it
rains. If the average moisture content as determined by Test Method No. Nev. T112 of the samples is 1% or
less, proceed with paving. If the average moisture content is greater than 1%, delay paving for a minimum of
72 hours or until the average moisture content from 3 more samples is 1% or less.

404.03.05 Preparation of Existing Surface. If areas with unacceptable subgrade are encountered during
the recycling operations, repair those designated areas within 72 hours. Should this restriction be exceeded, work
will be immediately suspended. Should suspension occur, repair the unacceptable subgrade areas before any
other operations may continue. Working days will continue to be assessed during the suspension period. If the
designated unacceptable subgrade areas are not repaired within 72 hours and the limits of the unacceptable sub-
grade areas increase, make corrections to the additional unacceptable subgrade areas at no cost to the
Department.

Repair the unacceptable subgrade areas by excavating to a 350 mm (14 in.) depth and placing a structural
section of 300 mm (12 in.) of Type 1 Class B Aggregate Base and 50 mm (2 in.) of dense graded plantmix
bituminous surfacing. If dense graded plantmix is not available, place 50 mm (2 in.) of premixed bituminous
surfacing as a temporary patch until dense graded plantmix becomes available. When dense graded plantmix
becomes available, remove and replace the premixed bituminous surfacing. The placement and removal of any
premixed bituminous paving material for temporary patches will not be paid for.

404.03.06 Mixing.

(a) Plantmixing Method. Mix the aggregate with the liquid asphalt at a central mixing plant according to
Subsection 401.03.01. If the moisture content of the aggregate is 2% or less by mass of the dry aggregate, as
determined by Test Method No. Nev. T112, mixing of the materials without passing the aggregate through a
dryer will be permitted.

Add mineral filler according to Subsection 401.03.08, Marination Method.
(b) Recycling Train. Combine the milled material, recycling agent, and lime slurry in the specified quanti-
ties or as directed. Continue mixing until the recycling agent and lime slurry have been distributed uniformly.

404.03.07 Spreading, Compacting, and Finishing. Except for unavoidable delay or breakdown, recycle
and place recycled pavement, with a paving machine meeting the requirements of Subsection 404.03.02, at a
rate sufficient to provide continuous operation of the paving machine. If paving operations result in excessive
stopping of the paving machine, suspend recycling and paving operations until the synchronization of the rate
of recycle with the capacity of the paving machine can be attained.

Place the recycled mixture on the roadbed in front of the paver in a consistent windrow.
Remove, by hand, and dispose of all visible oversized crack filler in the cold recycled material windrow.

Use windrow equipment capable of removing and loading all of the recycled mixture into the spreading and
finishing machine.

Lay the recycled mixture on the surface, spread and strike off to established grade and elevation.

After the cold recycled mixture has been spread and surface irregularities have been corrected, delay break-
down rolling for 1 to 2 hours. Thoroughly and uniformly compact the recycled mixture to the required density
without undue displacement or cracking. The recycled surface will be visually inspected for approval.

[173]



404 COLD RECYCLED BITUMINOUS SURFACE AND PREMIXED BITUMINOUS PAVING MATERIAL
Apply an emulsified asphalt (diluted 50/50 by mass with water) fog seal to the recycled mixture. Following
the fog seal, apply a sand blotter.

Do not turn hauling equipment in areas where such turning may result in tearing, gouging, or distortion of
the previously laid pad of recycled material. Immediately repair any damage at no cost to the Department.

After initial compaction, and before recompaction, open the recycled mixture to public traffic and allow the
mixture to cure a minimum of 10 days before overlaying. Perform recompaction between 3 and 15 days after
initial compaction or as directed. Do not perform rolling when the surface temperature is below 32 °C (90 °F).

Recompact the entire recycled pavement area with at least one steel wheeled roller weighing at least 9.1 met-
ric tons (10 tons), in the static mode, and one pneumatic roller weighing at least 22.7 metric tons (25 tons).

Compaction of the recycled pavement will be evaluated in accordance with Subsection 402.03.06, (c) Control
Strip (Method C).

If procedures are no longer achieving acceptable results, a change in the compaction equipment and/or meth-
ods will be required.

Correct any displacement of the mat, regardless of thickness, occurring as a result of the reversing of the
direction of a roller, or from other causes. Moisten steel roller wheels with water to the least extent necessary
to prevent pickup.

When the rolling causes undue tearing, displacement, cracking or shoving, make changes in compaction
equipment and/or rolling procedures to alleviate the problem.

Construct joints in accordance with the requirements of Subsection 401.03.12. Keep the longitudinal joints
free of loose material. Overlap the cold milled longitudinal joints a minimum of 100 mm (4 in.) when making
adjacent recycling passes.

404.03.08 Surface Tolerances. The top surface of the completed recycled pavement will be tested with a
3.6 m (12 ft) straightedge parallel to, and perpendicular to, the centerline and shall not vary by more than 6
mm (/4 in.) from the lower edge of the straightedge.

404.03.09 Conditions of Acceptance and Corrective Actions for Cold Recycle Mixture. Acceptance for
payment of the cold recycle will be by visual inspection of the mixture on the roadway following initial rolling
and recompaction requirements. Correct any mixture not uniformly mixed or that ravels as follows:

(a) Reprocess or replace any area showing an excess or a deficiency of emulsified asphalt.

(b) If raveling occurs, immediately provide traffic control and additional rolling. Repair the recycled sur-
face before proceeding with any other work.

Reprocess or repair by approved methods, at own expense. Repair any damage before overlaying.

When tests show the recycled surface is not within the specified tolerance, take immediate action to correct
equipment or procedures in the paving operation to eliminate the unacceptable pavement roughness.

Remove all cold patches larger than 2 m? (20 ft?) and replace with hot mix prior to dense graded overlay.

404.03.10 Premixed Bituminous Paving Material. Clear the stockpile area of all brush, rubbish and
deleterious matter.

The premixed bituminous paving material is to be stockpiled at an exact location and in a manner as directed
before the start of any cold recycling, roadbed modification, crack and seating or any other operation that may
require the use of the premixed bituminous paving material to repair the surface.

Place the premixed bituminous paving material, when directed, for making necessary repairs to the roadway
surface.

METHOD OF MEASUREMENT

404.04.01 Measurement. Recycled Bituminous Surface (depth) will be measured by the square meter
(square yard). No measurement will be made for overlap at longitudinal joints.

Lime (Cold Recycle) will be measured by the dry metric ton (ton).
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Bituminous material will be measured by the metric ton (ton).
Emulsified asphalt (diluted) will be measured by the metric ton (ton) of diluted mixture.
Sand blotter will be measured and paid for according to Section 407.

Premixed bituminous paving material will be measured by the metric ton (ton) or cubic meter (cubic yard)
of completed mixture of aggregate, mineral filler, and bituminous material in stockpile.

Haul and place premixed bituminous paving material will be measured by the metric ton (ton), square meter
(square yard) or cubic meter (cubic yard), of the completed mixture acceptably placed and compacted on the
roadbed.

When haul and place premixed bituminous paving material is to be measured by the force account basis,
measurement will be made according to Subsection 109.03.

BASIS OF PAYMENT

404.05.01 Payment. The accepted quantities, measured as provided above, will be paid for at the con-
tract price per unit of measurement for the pay items listed below that are shown in the proposal. Payment will
be full compensation for the work prescribed in this Section.

Payment will be made under:

Pay Item Pay Unit
Recycled Bituminous Surface (depth) .........cocvuiiiiiiiiiiii e Square Meter (Square Yard)
Lime (COLd RECYCIE) . ... u ittt e e e Metric Ton (Ton)
Emulsified ASPhalt (LYPE) . ...uvninitiiiiit et Metric Ton (Ton)
Premixed Bituminous Paving Material ............co.oiiiiiiiiiiii e Metric Ton (Ton),

Cubic Meter (Cubic Yard)
Haul and Place Premixed Bituminous Paving Material ..............coooiiiiiiiiiiiiiiiin Metric Ton (Ton),

Square Meter (Square Yard),

Cubic Meter (Cubic Yard),

Force Account

Liquid ASpPhalt (ZIade) .......ereniniitiniiie e e Metric Ton (Ton)
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SECTION 405

TACK COAT

DESCRIPTION
405.01.01 General. This work consists of applying an emulsified asphalt tack coat.

MATERIALS

405.02.01 Bituminous Material. Emulsified asphalt for the tack coat shall be Emulsified Asphalt, Type
SS-1h (Diluted); however, Emulsified Asphalt, Type SS-1 (Diluted), Emulsified Asphalt, Type CSS-1 (Diluted)
or Emulsified Asphalt, Type CSS-1h (Diluted) may be substituted. Regardless of the option chosen, emulsified
asphalt will be measured and paid for under the bid item and at the contract unit price bid per metric ton (ton)
for Emulsified Asphalt, Type SS-1h (Diluted) and no further compensation shall be allowed therefore.

Emulsified asphalt shall meet the applicable requirements of Section 703. The bituminous material may be
conditionally accepted at the source.

Emulsified asphalt (diluted) shall be a mixture of emulsified asphalt and water. Add water in the quantity of
40% of the emulsified asphalt by mass. To accomplish this mixing, fill the distributor partly with water, and
then add the emulsified asphalt. Spray the remaining required water into the tank under pressure and then thor-
oughly circulate within the distributor.

CONSTRUCTION

405.03.01 Equipment. Equipment for heating and applying the emulsified asphalt shall meet the follow-
ing requirements:

(a) Capable of heating asphalt evenly.
(b) Power unit for the pump, and full circulation spray bar adjustable to 4.3 m (14 ft) wide.

(c) Positive controls including tachometer, pressure gages, volume measuring device, and calibrated tank, to
uniformly apply asphalt within 0.10 L/m? (0.02 gal/yd?) of the required rate.

(d) Thermometer for measuring temperatures in the tank.

405.03.02 Weather Limitations. Do not apply emulsified asphalt when the surface to be treated is damp,
wet, when weather conditions are unsuitable, or when the atmospheric temperature or aggregate temperature is
below 4 °C (40 °F).

405.03.03 Preparation of Surface. Patch and clean the surface and remove any irregularities from the
surface. Clean the edges of existing pavements which are to be adjacent to new pavement.
See Subsections 104.04 and 105.14.

405.03.04 Application of Bituminous Materials. Uniformly apply the emulsified asphalt to the surface,
including any adjacent vertical edges. Apply emulsified asphalt tack coat between all paving courses unless oth-
erwise directed. Do not apply more tack than can be covered in the same shift. The temperature of the emul-
sified asphalt shall conform to Subsection 406.03.04.

Apply the emulsified asphalt in such manner as to offer the least inconvenience to traffic and to permit one
way traffic without pickup or tracking of the bituminous material. Place the covering course over tack that is
clean, free of tracking and adequately set.

METHOD OF MEASUREMENT
405.04.01 Measurement. Emulsified asphalt will be measured by the metric ton (ton).

Emulsified asphalt (diluted) will be measured by the metric ton (ton) of diluted mixture.
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BASIS OF PAYMENT

405.05.01 Payment. The accepted quantities, measured as provided above, will be paid for at the con-
tract price per unit of measurement for the pay item listed below that is shown in the proposal. Payment will
be full compensation for the work prescribed in this Section.

Payment will be made under:

Pay Item Pay Unit
Emulsified ASPhalt (LYPE) . ...uvuinit ittt Metric Ton (Ton)
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SECTION 406

PRIME COAT

DESCRIPTION

406.01.01 General. This work consists of applying a bituminous material prime coat and sand blotter as
required.

MATERIALS

406.02.01 Bituminous Material. The type and grade of bituminous material will be specified in the con-
tract.

The bituminous material shall meet the applicable requirements of Section 703.

406.02.02 Sand Blotter. Sand blotter shall meet the requirements of Subsection 705.03.05. The material
may be accepted in stockpile at the source.

CONSTRUCTION

406.03.01 Equipment. Equipment for heating and applying the bituminous material shall meet the
requirements of Subsection 405.03.01.

406.03.02 Weather Limitations. Do not apply bituminous material on a wet surface, when the atmos-
pheric temperature is below 10 °C (50 °F), or when weather conditions would prevent the proper construction
of the prime coat.

406.03.03 Preparation of Surface. The surface shall conform to the established lines and grades, and be
smooth and uniform. Compact surface to the required density. If required, recompact to the required density.
If required, apply water immediately before the bituminous application.

406.03.04 Application of Bituminous Material. Uniformly apply the bituminous material in a continu-
ous spread. Treat not more than half of the width of the section when traffic is maintained. Carefully apply
bituminous material at the junctions of spreads so that it is not in excess of the specified amount. Squeegee
excess bituminous material from the surface. Correct skipped or deficient areas.

One way traffic may be permitted on the untreated portion of the roadbed. Transfer traffic to the treated por-
tion when the bituminous material has been absorbed by the surface and will not pick up.

When emulsified asphalts are specified for use, apply in two applications. Apply the second application after
the first application has set. Do not place plantmix bituminous courses until the prime coat has set.

The temperature of the bituminous materials shall conform to the requirements of the following Table I:

TABLE 1

SPRAYING AND MIXING TEMPERATURES OF LIQUID ASPHALTS
AND EMULSIFIED ASPHALTS

Grade and Type Distributor *Pugmill Mixing Temp. °C (°F)
MC and SC Spraying Temp. °C (°F) of Liquid Asphalts and Aggregates

Minimum Maximum Minimum Maximum

70 49 (120) 82 (180) 35 (95) 60 (140)

250 74 (165) 104 (220) 57 (135) 79 (175)

800 93 (200) 124 (255) 74 (165) 96 (205)

3000 113 (235) 143 (290) 93 (200) 116 (240)
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Grade of Distributor *Pugmill Mixing Temp. °C (°F)
Emulsified Asphalt Spraying Temp. °C (°F) of Emulsion and Aggregates
Minimum Maximum Minimum Maximum
RS-1 24 (75) 54 (130) (Not used for Mixing)
RS-2, CRS-2, CRS-2nv 43 (110) 71 (160) (Not used for Mixing)
CRS-1, CRS-1nv 43 (110) 71 (160) (Not used for Mixing)
SS-1, CSS-1 24 (75) 54 (130) 10 (50) 54 (130)
SS-1h, CSS-1h 24 (75) 54 (130) 10 (50) 54 (130)
CMS-2s 38 (100) 71 (160) 16 (60) 60 (140)
LMRS-2, LMRS-2h 43 (110) 71 (160) (Not used for Mixing)
LMCRS-2, LMCRS-2h 43 (110) 71 (160) (Not used for Mixing)

*The maximum spraying temperature may be used if the aggregate is not heated.

406.03.05 Application of Blotter Material. When necessary for traffic, spread blotter material in the
amounts required to absorb any excess bituminous material.

METHOD OF MEASUREMENT
406.04.01 Measurement. Bituminous material will be measured by the metric ton (ton).

Sand blotter will be measured by the metric ton (ton) or cubic meter (cubic yard).

BASIS OF PAYMENT

406.05.01 Payment. The accepted quantities, measured as provided above, will be paid for at the con-
tract price per unit of measurement for the pay items listed below that are shown in the proposal. Payment will
be full compensation for the work prescribed in this Section.

When sand blotter is not included in the proposal and it is needed to protect the work or public traffic, pay-
ment will be made according to Subsection 104.03.

Payment will be made under:

Pay Item Pay Unit
Liquid ASPRALt (LYPE) ... venenetini ettt Metric Ton (Ton)
Emulsified ASPRAlt (EYP@) . .uvurnintitininiit ettt e e Metric Ton (Ton)
SANd BIOOT ...vieitie e Metric Ton (Ton), Cubic Meter (Cubic Yard)
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SECTION 407

SEAL COAT

DESCRIPTION

407.01.01 General. This work consists of applying a bituminous material seal coat and sand blotter as
required.

MATERIALS

407.02.01 Bituminous Material. The type and grade of bituminous material will be specified in the con-
tract.

The bituminous material shall meet the applicable requirements of Section 703. The bituminous material may
be conditionally accepted at the source.

407.02.02 Sand Blotter. Sand blotter shall meet the requirements of Subsection 705.03.05. The material
may be accepted in stockpile at the source.

CONSTRUCTION

407.03.01 Equipment. Equipment for heating and applying the bituminous material shall meet the
requirements of Subsection 405.03.01.

407.03.02 Weather Limitations. Do not apply bituminous material on a wet surface, or when atmos-
pheric temperature is below 10 °C (50 °F), or when weather conditions would prevent the proper construction
of the seal coat.

407.03.03 Preparation of Surface. Clean the entire width of surfacing of all dirt and loose material by
sweeping with power brooms supplemented by hand brooms if necessary.

407.03.04 Application of Bituminous Material. Uniformly apply the bituminous material in one opera-
tion to the entire width of one designated traffic lane at a time.

The temperature of the bituminous material shall conform to Subsection 406.03.04.

Apply the seal coat in such manner as to offer the least inconvenience to traffic and to permit one way traf-
fic without pickup or tracking of the bituminous material.

When a surface treatment is to be applied to the travel lanes, apply the seal coat to the shoulder at least 4
days in advance of the application of the adjacent surface treatment requiring screenings. Apply in such a man-
ner that the joint between the surface treatment and seal coat will present a neat and uniform appearance true
to the line shown on the typical cross section.

407.03.05 Application of Blotter Material. When necessary for traffic, spread blotter material in the
amounts required to absorb any excess bituminous material.

METHOD OF MEASUREMENT
407.04.01 Measurement. Bituminous material will be measured by the metric ton (ton).
Emulsified asphalt (diluted) will be measured by the metric ton (ton) of diluted mixture.

Sand blotter will be measured by the metric ton (ton) or cubic meter (cubic yard).

BASIS OF PAYMENT

407.05.01 Payment. The accepted quantities, measured as provided above, will be paid for at the con-
tract price per unit of measurement for the pay items listed below that are shown in the proposal. Payment will
be full compensation for the work prescribed in this Section.

[181]



407 SEAL COAT

When sand blotter is not included in the proposal and it is needed to protect the work or public traffic, pay-
ment will be made according to Subsection 104.03.

Payment will be made under:

Pay Item Pay Unit
Liquid ASPRALt (LYPE) ... v enenet ettt e e Metric Ton (Ton)
Emulsified ASPhalt (EYPE) ... ..cueuinininititit it Metric Ton (Ton)
Sand BIOLET . .o.vntinitetet e Metric Ton (Ton), Cubic Meter (Cubic Yard)
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SECTION 408

SURFACE TREATMENT

DESCRIPTION

408.01.01 General. This work consists of an application of bituminous material and cover of screenings
applied on a previously compacted and bonded bituminous surface.

This work also consists of the production and stockpiling of screenings.

MATERIALS

408.02.01 Bituminous Material. The type and grade of bituminous material will be specified in the con-
tract.

Submit emulsified bituminous materials for testing a minimum of 2 weeks before use.

The bituminous material shall meet the applicable requirements of Section 703. The bituminous material may
be conditionally accepted at the source.

408.02.02 Field Testing for Acceptance. The Engineer reserves the right to selectively test emulsified
bituminous materials for Saybolt Furol Viscosity at the job site or at any other designated area before applica-
tion. Equip delivery trucks and trailers supplying emulsified bituminous materials with a sampling valve that
provides a sample from the approximate mid-point of the load, except as allowed in Note 1 below. Sample valves
shall conform to AASHTO T40. All samples are to be provided by the driver and the sampling process is to
be observed by the Engineer. Sample bottles will be provided.

When tested for Saybolt Furol Viscosity, the specification limits contained in Subsection 703.03.04 will be
used as the basis for using or rejecting the material and the demerit schedule for Saybolt Furol Viscosity will
not apply. If the material fails to meet specification limits, a second test will be run on the same sample. If the
second test also fails, the material represented by that sample will be rejected and returned to the supplier. No
payment will be made for rejected material or for the shipping or handling thereof. Do not blend any rejected
material. Samples representing material that is accepted for use on the project will be forwarded to the
Department’s Materials Division for further testing (excluding Saybolt Furol Viscosity tests) and the regular
demerit schedule will apply.

Note 1. Samples may be obtained by the dip method, providing the following conditions are met:

(a) Samples are taken by the driver using a Humboldt Mfg. Co. H-2400 ASTM Oil Sampler or approved
equivalent. The sampling is observed by the Engineer.

(b) The supplier or the shipper provides the oil sampler and the driver handles and cleans it. The
Department will accept no responsibility for the cleanliness of the sampling device or for the represen-
tative nature of the sample.

(c) Provide a separate oil sampler for each delivery truck and trailer that is not equipped with a sampling
valve.

Do not clean oil samplers on State property.

408.02.03 Screenings. Screenings shall meet the requirements of Subsection 705.03.04, for the size spec-
ified.

Submit screenings for testing a minimum of 2 weeks before use.

CONSTRUCTION

408.03.01 Distributors. The distributor shall meet the requirements of Subsection 405.03.01. Construct
longitudinal joints only on the shoulders, or at the edge of travel lanes.

408.03.02 Aggregate Spreader. The aggregate spreader shall be self-propelled and supported by at least
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4 wheels equipped with pneumatic tires on 2 axles. Equip the aggregate spreader with positive control so that
the required amount of material will be deposited uniformly over the full width of the bituminous material.

On divided highways, operate the aggregate spreader against the flow of traffic in order to allow the hauling
trucks to enter and leave with the flow of traffic.

408.03.03 Rollers. On a new surface, operate with each aggregate spreader, two pneumatic-tired rollers
and one steel-wheel roller. On an old surface, operate no less than three pneumatic-tired rollers and no steel-
wheel rollers. The pneumatic-tired roller shall meet the requirements of Subsection 401.03.04 (b). The steel-
wheel roller shall meet the requirements of the Subsection 401.03.04 (a) or (c).

Additional rollers may be required if the aggregate placement rate exceeds the capabilities of the initial rollers.

408.03.04 Weather Limitations. Do not spread bituminous material when weather conditions are unsuit-
able, when the atmospheric temperature is below 18 °C (65 °F), or the pavement temperature is below 27 °C
(80 °F). Do not place screenings if there is a forecast of the atmospheric temperature falling below 2 °C
(35 °F) within 24 hours of placement.

408.03.05 Maintaining Traffic. When traffic is maintained, do not apply the surface treatment to more
than half the width of the traveled way at a time, and keep the remaining half width free of obstructions and
open for use by public traffic at all times.

Do not place traffic on the newly placed bituminous material and screenings until they have sufficiently set
and bonded.

When the newly completed surface treatment is open to public traffic, control traffic by use of flaggers and
a pilot car for a period of 6 hours or for such time as deemed necessary as follows:

(a) Station a flagger at the beginning of each newly completed section, to stop oncoming traffic preparatory
to piloting operations. Keep the flaggers on duty during the entire control period.

(b) Move traffic control as described above, ahead progressively as the newly completed surface is open to
traffic.

408.03.06 Preparation of Surface. Place temporary lane line markers according to Section 633 at least
24 hours before applying the screenings. Immediately before applying the bituminous material, thoroughly clean
the surface to be treated of all dirt and loose material by sweeping with power brooms supplemented by hand
brooms if necessary. Continue the cleaning process until the surfacing is exposed and all dirt and loose mate-
rial is removed from the entire width of surfacing.

Sweep the centerline and shoulders for the final striping.

408.03.07 Application of Bituminous Material. Uniformly apply bituminous material by means of a
pressure distributor in a continuous spread. The temperature of the bituminous material shall conform to
Subsection 406.03.04. Use the quantity of bituminous material per square meter (square yard) as directed. If
bituminous material penetrates the surface too rapidly, a preliminary application of 0.45 L/m? (0.1 gal/yd?) may
be required. Use a strip of building paper at least 0.9 m (3 ft) in width and with a length equal to that of the
spray bar of the distributor plus 0.3 m (1 ft), at the beginning of each spread. If the cutoff is not positive, the
use of paper may be required at the end of each spread. Remove and dispose of the paper in a satisfactory man-
ner. Move the distributor forward at proper application speed at the time the spray bar is opened. Correct any
skipped areas or deficiencies. Carefully make junctions of spreads to assure a smooth riding surface.

Do not apply bituminous material more than 50 m (150 ft) in front of the spreader. Cover immediately with
screenings.

Do not spread bituminous material more than 150 mm (6 in.) wider than the width covered by the screen-
ings from the spreading device. Do not allow bituminous material to chill, set up, dry, or otherwise impair
retention of the screenings.

Park the distributor, when not spreading, so that bituminous materials will not drip on the surface of the trav-
eled way.

408.03.08 Application of Screenings. Immediately following the application of the bituminous material,
spread screenings within 10% of the required rate per square meter (square yard).

[184]



SURFACE TREATMENT 408

In order to avoid building a raised longitudinal joint, when spreading screenings on the first width of bitu-
minous material, do not apply screenings within 150 mm (6 in.) of the edge of the initial pass of bituminous
material.

Do not spread bituminous material and screenings over a greater distance than can be rolled and finished
within one day’s operation.

Provide surface damp screenings at the time of application. Excess water on the aggregate surface will not
be permitted.

Do not operate the spreader at speeds which cause the screenings to roll over after striking the bituminous
covered surface.

On two lane travel ways, apply bituminous material and screenings to half of a given roadway at a time and
in such a manner that every other days operation brings the limits of the surface treatment to a near common
point.

Cover the emulsified asphalt applied to the road surface with screenings before setting or breaking occurs.

In order to eliminate hauling over the new surface treatment, begin screening operations at a point furthest
from the material source and work toward the material source. Do not turn trucks on the new surface treat-
ment.

After the screenings have been spread, carefully remove any piles, ridges, or uneven distribution with flat
bottom shovels, or other approved methods to insure against permanent ridges or bumps in the completed sur-
face. Spread additional screenings by hand in whatever quantities required to prevent picking up by the rollers
or traffic.

408.03.09 Rolling. Begin rolling immediately behind the screening application to properly embed the
screenings in the soft bituminous material. Commence rolling at the outer edge and proceed toward the inner
edge on each spread. Continue rolling until the screenings are thoroughly set.

Use an approved sequence of rollers and roller patterns.

408.03.10 Removal of Loose Screenings and Surface Maintenance. Lightly broom the surface to
remove all loose chips approximately 3 hours after the start of the screening application. Do not apply heavy
pressure to the broom core which will cause dislodging of chips from the surface. If specified in the contract
documents, place a seal coat on the swept surface according to Section 407.

Do not allow traffic on screenings until after the brooming and sealing operations are completed.

Operate brooms at 6 to 9 km/hr (4 to 6 mph) with the brush rotation at 150 + 50 rpm. Provide brooms capa-
ble of being adjusted for downward pressure. If operated at night, equip the broom with tail, stop, and direc-
tional lights and an amber strobe light. Use a minimum of 2 brooms.

Remove and dispose of excess screenings which will interfere with drainage.

Provide a water truck of sufficient size with a pressure type distributor equipped with a spray system that
will ensure uniform application of water for dust control.

Complete surface to a uniform appearance and free from ruts, humps, depressions or irregularities due to an
uneven distribution of bituminous material or screenings.

After the application of screenings, lightly broom and maintain the surface for a period of 4 days.

Perform the light brooming to remove loose screenings prior to the end of each day’s work or as the first
order of work on the morning following application of screenings. Perform the initial brooming between sun-
rise and 10:00 a.m. Broom the entire surface that has had screenings applied to it on the previous day.
Completely remove all loose screenings from the paved roadway surface. Perform a second brooming within 48
hours after the initial brooming. Additional brooming shall be required as often as necessary between the first
and fourth day after applying screenings to maintain the surface free of loose screenings. At the end of 4 days
after applying screenings, remove any excess screenings from all paved areas. Perform sweeping or brooming
of the surface treatment in such a manner that the screenings set in the bituminous material will not be dis-
placed. Do not excessively broom the surface.

Maintain the surface for the 4 day period by spreading additional screenings to absorb any free bituminous
material, to cover any areas deficient in screenings, and to eliminate surface irregularities. If approved, clean
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sand may be used in lieu of screenings to cover any excess bituminous material which comes to the surface. Do
not use roadside material for this purpose.

Equip and operate all brooms with a water sprinkler bar for dust control.

408.03.11 Screenings (In Stockpile). Clear the stockpile area of all brush, rubbish and deleterious mate-
rial. Give notification once the stockpile area has been cleared and not less than 72 hours prior to commenc-
ing crushing and screening operations in order that cross sections of the area may be obtained prior to stock-
piling operations.

Place the screenings in uniformly shaped stockpiles as directed. Keep stockpiles of different materials sepa-
rated to prevent intermixing. The exact location of stockpiles will be determined.

METHOD OF MEASUREMENT
408.04.01 Measurement. Bituminous material will be measured by the metric ton (ton).
Screenings will be measured by the metric ton (ton) or cubic meter (cubic yard).
Screenings (In Stockpile) will be measured by the metric ton (ton) or cubic meter (cubic yard).

The mass of any water added to the screenings before weighing will be deducted from the quantity measured
for payment.

BASIS OF PAYMENT

408.05.01 Payment. The accepted quantities, measured as provided above, will be paid for at the con-
tract price per unit of measurement for the pay items listed below that are shown in the proposal. Payment will
be full compensation for the work prescribed in this Section.

If the results of the Cleanness Value test for screenings, as required in Subsection 705.03.04, is below 65,
remove the seal coat represented by such test. No single Cleanness Value test will represent more than 450 met-
ric tons (500 tons). If requested in writing and approved, seal coats containing screenings with a Cleanness
Value below 65, but not less than 60, may remain in place. Pay to the Department as liquidated damages the
following amount for such screenings left in place.

Cleanness Value Liquidated Damages Per metric ton (ton)
65 or over None
62 to 64 $2.20 ($2.00)
60 to 61 $4.40 ($4.00)

The Department will deduct these amounts from any monies due, or that may become due, under the
Contract.

Flagger and pilot cars will be paid for according to Section 624.

Payment will be made under:

Pay Item Pay Unit
Emulsified ASPhalt (LYPE) ... euveninit ittt Metric Ton (Ton)
SCIEENINGS (SIZ€) «.c.evenerittitit et Metric Ton (Ton), Cubic Meter (Cubic Yard)
Screenings (size) (In StOckpile) .......oovveiniiiiiiiiiiie Metric Ton (Ton), Cubic Meter (Cubic Yard)
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SECTION 409

PORTLAND CEMENT CONCRETE PAVEMENT

DESCRIPTION

409.01.01 General. This work consists of constructing Portland cement concrete pavement, on a prepared
surface.

MATERIALS
409.02.01 General. Material shall conform to the following Sections and Subsections:
REINFOICING STEEL ... et e Section 505
POrtland CeMENL. .. ... ..oniei e Section 701
Concrete Curing Materials and AdMIXTUTES ...c.ouvnnininitinitit ettt eeaeeaeae Section 702
COAISE AZZIEZALE ... e.eneuenen ettt et et ettt ettt e ettt et et et e et ettt e ettt Subsection 706.03.01
FINE AGEICZALE ... ettt e e e e et e Subsection 706.03.03
JOINE SEALBT ... Subsection 707.03.07
1 PPN Section 722

Portland cement shall be Type II, Type V, or Type IP “blended” cement, except as otherwise provided in
Subsection 409.03.13.

409.02.02 Gradation Requirements. Gradation requirements shall conform to Subsection 501.02.02.

409.02.03 Concrete Properties and Tests. Portland cement concrete pavement shall conform to the fol-
lowing requirements and test methods:

Test Test Method Requirements

Flexural Strength of Concrete .......................... Nev. T442 Subsection 409.03.13, See “NOTE (D)”
Length of Drilled Cores.........c.c.cooeviviiiiinennn.. Nev. T452 Subsection 409.04.02
Proportions of Coarse Aggregate

in Fresh Concrete ...........ccoevvveiiiiininnenen.. Nev. T449* Compliance with uniformity specified in

test method

SIUMP .evieiiiie e Nev. T439 or Nev. T438 Table I, See “NOTE (A)”
Evaluation of Profiles..............c.cooooiiiii.n. Nev. T446 Subsection 409.03.11
Method of Test for Specific Gravity and

Absorption of Coarse Aggregate................. Nev. T492 Min. saturated surface dry condition
Method of Test for Specific Gravity and

Absorption of Fine Aggregate.................... Nev. T493 Min. saturated surface dry condition
Entrained Air Content ............covvvvivivniinennnn.. Nev. T431 Table I, See “NOTE (B)”
Compressive Strength of Concrete................... ASTM C39 Subsection 409.03.01, See “NOTE (C)”
Unit Weight, Volume and Cement

Factor of Concrete...........cccoeviinininnnnnn.. Nev. T435 Table I and Subsection 409.03.01

* Referee Test Method.

Concrete will be sampled according to Test Method No. Nev. T425, except the sample will be taken from
the truck with a square mouth shovel at the batch plant platform. The Engineer will test the concrete mix and
inspect the batching procedures to ascertain compliance with the mix design. The Department will furnish the
molds and machines for testing. Furnish the material and internal vibrators for making the tests.

NOTE (A). Slump. Each truckload of concrete will be tested at the batch plant for ball penetration (Kelly
Ball Test) according to Test Method No. Nev. T439. Only one Kelly Ball Test per truck need be performed.
The ball penetration test will not be used for acceptance or rejection but only to indicate the consistency of the
concrete. If the consistency appears to be out of specification, a slump test will be made immediately. If the
first slump test does not meet the specification, a second test will be made immediately on the same load. The
concrete will be accepted if the second test meets the specification or rejected and wasted if the second test
does not meet the specification. Slump tests will be made according to Test Method No. Nev. T438.

NOTE (B). Air Content. Entrained air content tests will be made at the batch plant platform with con-
crete sampled from the trucks. In addition to the minimum testing frequency, air tests will be made on the first
3 truckloads of concrete produced each morning and the first 3 truckloads produced after shutdown of more
than one hour. Slow down the batching operation to allow completion of each air test before the next batch is
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made so test results can be communicated to the batch plant operator and necessary correction can be made.
If an air test does not meet the specification, a second air test from a new sample will be made immediately
on the same load. The concrete will be accepted if the second air test meets the specification or rejected and
wasted if the second air test does not meet the specification. Air content tests will be made according to Test
Method No. Nev. T431.

NOTE (C). Compressive Strength. Concrete cylinders will be molded and stored on the platform at the
batch plant. Making and curing concrete cylinders will be according to Test Method No. Nev. T428.
Compressive strength of concrete will be determined from “Strength Tests” in which the average strength of 3
standard cylinders shall constitute one strength test. Compressive strength tests will be made according to Test
Method No. ASTM C39. One strength test will be made for each 600 m? or 1,400 metric tons (750 yd* or
1,500 tons) or portion thereof which will constitute a test lot. The location on the grade where the concrete
sampled for compressive strength is placed will be recorded.

NOTE (D). Flexural Strength. Flexural beams will be cast and stored on the platform at the batch plant.
Beams will be prepared and tested according to Test Method No. Nev. T442, except that initial curing will be
in the insulated shed on the platform.

409.02.04 Admixtures. Use admixtures conforming to Subsection 501.02.03.

CONSTRUCTION

409.03.01 Classification and Proportions. Give not less than 32 days notification in advance of use of
the proposed sources of materials. Make arrangements for the Engineer to obtain samples as required for test-
ing purposes.

When requested and approved in writing, samples will not be required from aggregate sources previously
tested within the past year.

Samples will not exceed 225 kg (500 1b) for each separate grading.

Furnish a written concrete mix design giving the cement factor in kg/m? (Ib/yd?), the source and proportions
of cement, water, and each size of aggregate by mass, in SSD. condition, per m* (yd®) of concrete and the per-
centage of air in the concrete proposed for use in the work. The mix design shall also show the gradation for
each individual primary aggregate nominal size, and the mathematically combined gradation of the proposed
proportions of each individual size. If proposing to use an admixture other than an air-entraining agent, state
its complete brand name and the quantity proposed to be used per m* (yd®) of concrete. The Engineer, after
making such tests as he deems advisable, will either accept the proposed materials and proportions or suggest
modifications needed for acceptance. After acceptance of batch proportions and materials, do not alter them
during the course of the work except as found necessary to maintain yield, cement factor, and unit mass within
specification requirements.

Do not make changes in batch proportions and materials as permitted in this Subsection without written prior
approval.

Maintain the moisture content of stockpiled aggregates in a SSD condition according to Subsection
501.03.05.

Maintain at least one week’s production supply of concrete aggregate in stockpiles during the paving opera-
tions.

Proportion Portland cement concrete, using the aggregates tested, such that the requirements in this
Subsection will be satisfied without falling below the minimum, or exceeding the maximum values given.

The cement factor of any individual batch placed in the work shall not be more than 8.4 kg/m? (14.1 1b/yd?)
less, nor more than 14.0 kg/m? (23.5 1b/yd®) greater than the designated cement factor. Batch aggregates and
report by mass to the Engineer. The masses used may be varied as necessary to comply with the above toler-
ances in cement factor.

For mix design approval and as a project control requirement, the proposed proportions of coarse and fine
aggregate, combined mathematically, shall produce a mixture within the grading limits for combined aggregates
specified as follows:

[188]



PORTLAND CEMENT CONCRETE PAVEMENT 409

Grading Limits of Combined Aggregates

Sieve Sizes Percent by Mass Passing
50 mm (2 in.) 100
37.5 mm (1.5 in.) 90-100
25 mm (1 in.) 50-86
19 mm (%4 in.) 45-75
9.5 mm (3% in.) 38-55
4.75 mm (No. 4) 30-45
2.36 mm (No. 8) 23-38
1.18 mm (No. 16) 15-33
600 um (No. 30) 8-22
300 um (No. 50) 4-13
150 um (No. 100) 1-5
75 um (No. 200) 0-3
TABLE 1
Class P.C.A.A. Concrete
Cement Coarse Maximum Water Slump Entrained Unit Mass
Range Aggregate Cement Ratio Range Air Range Variation
kg/m? (Ib/yd?) Size No. kg/kg (Ib/Ib)* mm (in.) Percent™** kg/m® (Ib/ft?)
360-420 (611-705) 467 0.47 (0.47) 25-75 (1.0-3.0) 5+1 + 50 (£ 3)

*Based on aggregate in a saturated surface dry condition.
**The air range indicated is not required in Clark County.
The nominal slump shall be 75 mm (3 in.); the maximum slump shall be 90 mm (3.5 in.). When the slump of concrete is found to exceed
the nominal slump, adjust the mixture as directed to reduce slump to a value within the nominal range. Four slump tests will be considered
sufficient to determine nominal slump. The difference in slump, determined by comparing slump tests on 2 samples of mixed concrete for

each individual batch tested, shall not exceed 25 mm (1 in.). When the difference in slump does exceed 25 mm (1 in.), adjust procedures and
equipment used in producing the concrete to reduce the difference in slump to not more than 25 mm (1 in.).

Class P.C.A.A. Concrete shall have a minimum 28 day compressive strength of 28 MPa (4,000 psi). The 28
day compressive strength requirement will be evaluated for design requirements according to the “STATISTI-
CAL EVALUATION OF CONCRETE STRENGTH” provisions of Subsection 501.02.04, except that for trial
batch approval, the average compressive strength of 5 standard 152 mm x 305 mm (6 in. x 12 in.) cylinders,
taken from a single batch and tested at 28 days, shall be 20% greater than the specified 28 day compressive
strength and no individual cylinder shall have a strength less than the specified strength.

Compressive strength tests made for acceptance will be evaluated by the method set forth in Subsection
501.02.04.

409.03.02 Equipment.

(a) General. Equipment and tools necessary for handling materials and performing all parts of the work
must be approved as to design, capacity, and mechanical condition. Provide this equipment on the site, avail-
able for inspection, testing, and approval before paving operations are started. Maintain all equipment, tools,
and machinery in a satisfactory working condition.

Provide equipment of such capacity that the paver will operate continuously or at a constant rate of produc-
tion. If any piece of equipment does not have sufficient capacity to keep pace with the other operations, the
Engineer may limit the size of the batch or otherwise limit the rate of production to prevent poor workmanship,
overloading of equipment, or frequent delays.

Furnish equipment operating entirely or partially on the pavement, regardless of the age of the pavement,
so that only rubber-tired wheels will come in contact with the pavement.

Provide adequate internal vibrating equipment, including power, to enable the Engineer to fabricate concrete
cylinders for testing purposes.

Furnish internal vibrators with rigid or flexible shafts, preferably powered by electric motors, capable of oper-
ating at a frequency of 7,000 vibrations per minute or greater. The outside diameter or the side dimensions of
the vibrating element shall be at least 19 mm (3/4 in.) and not greater than 38 mm (1!/2 in.). The length of the
shaft shall be at least 600 mm (24 in.).

(b) Batch Plant and Equipment. When the size of the batch of concrete aggregates to be mixed exceeds 1
m? (1 yd?), install and maintain in operating condition, an electrically actuated moisture meter that will indi-
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cate on a readily visible scale, the percentage of moisture in the fine aggregate as it is batched within a sensi-
tivity of 0.5% by mass of the fine aggregate.

For all batches with a volume of 1 m3 (1 yd®) or more, provide the batching equipment conforming to one
of the following combinations:

1. Separate boxes and separate dial or beam scales for weighing each size of aggregate.
2. Single box and dial or multiple beam type scales for all aggregates.
3. Single box or separate boxes and automatic weighing mechanism for all aggregates.

In order to check the accuracy of batch masses, determine the gross mass and tare mass of batch trucks, truck
mixers, and truck agitators, when ordered. Weigh the equipment on approved scales.

Proportion aggregates and bulk cement for use in pavement by mass by means of automatic proportioning
devices of approved type conforming to the requirements specified herein.

Weigh bulk cement on scales separate and distinct from the aggregate hoppers. Interlock the discharge mech-
anism of the bulk cement hopper against opening before the full amount of cement is in the hopper, against
closing before the contents of the hopper are entirely discharged and the scales are back in balance, and against
opening when the amount of cement in the hopper is either over or under mass by more than 1% of the amount
specified.

Interlock the bulk cement batcher and aggregate batcher so that a new batch of cement cannot be started until
all weigh hoppers are empty, the scale is at zero, and the discharge gates are closed. The interlock shall per-
mit no part of the batch to be discharged until all aggregate hoppers and the cement hopper are charged with
the correct mass.

Design the discharge gate on the cement hopper so as to permit regulating the flow of cement into the aggre-
gate as approved.

Control material discharged from the bins by gates or by mechanical conveyors. Interlock the means of with-
drawal from the bins, and of discharge from the weigh box, so that not more than one bin can discharge at a
time; that the order of discharge can be changed; and that the weigh box cannot be tripped until the required
quantity from each of the bins has been deposited therein. Should a separate weigh box be used for each size
of aggregate, all may be operated and discharged simultaneously.

When the discharge from the bins is controlled by gates, actuate each gate automatically so that the required
mass is discharged into a weigh box, after which the gate shall automatically close and lock.

Design the automatic weighing device of the dial or multiple beam scale so that the number of proportions
required may be set on the dial or dial control and beams at the same time, and that proportions and the
sequence of weighing individual sizes may be changed without delay.

Provide a weighing device which is automatic to the extent that the only manual operation required for pro-
portioning the aggregates and cement for a batch is a single operation of a switch or a starter.

Equip the batch plant with a numerical printout device that will make a continuous, permanent, and accurate
record of the masses of cement, gravel, and sand as well as the amount of water and additives used in each
batch of concrete. Give the record to the Engineer at the end of each production day.

Provide a stable platform with canopy from which the inspector can step onto the bed of the trucks in order
to take samples. Locate platform no farther than 75 m (250 ft) from the mixer. Provide platform with a height
equal to the height of the truck beds and at least 10.7 m (35 ft) long and 2.4 m (8 ft) wide with a 2.4 m x 2.4
m x 2.4 m (8 ft x 8 ft x 8 ft) lockable insulated shed at one end for cylinder storage. Provide the platform with
adequate railing and stairs with handrail down to ground level. Construct the platform of either wood or steel,
and conforming to the standards contained in “Safety and Health Regulations for Construction” of the
Department of Labor. Temperature control the shed in order to maintain the concrete test cylinders within the
temperature range required by Test Method No. Nev. T428. Supply potable running water to the platform, 110
V electrical power, suitable lights, vibrators and outlets. Furnish radios or telephones so the inspector on the
platform can communicate with the batch plant operator.

(c) Mixers. Furnish mixing equipment conforming to Subsection 501.03.06.

(d) Finishing Equipment. Vibrators. Vibrate at a rate of not less than 3,500 vibrations per minute for sur-
face vibrators and 5,000 vibrations per minute for internal vibrators. Operate the amplitude of vibration to be
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perceptible on the surface of the concrete more than 300 mm (12 in.) from the vibrating element. Furnish a
tachometer or other suitable device for measuring and indicating the actual frequency of vibrations.

Do not rest vibrators on new pavements or side forms. Connect power to the vibrators so that vibration will
cease when the forward or backward motion of the machine is stopped.

(e) Concrete Saw. Provide sawing equipment adequate in number of units and power to complete the saw-
ing with a water-cooled diamond edge saw blade or an abrasive wheel to the required dimensions and at the
required rate. Provide at least one standby saw in good working order. Maintain an ample supply of saw blades
at the site of the work at all times during sawing operations.

(f) Forms. Use equipment utilizing stationary side forms or slip-form paving equipment.
1. Side Form. Use only metal side forms, weighing not less than 26 kg/m (18 Ib/ft), without stakes.

Furnish side forms of sufficient rigidity, both in the form and in the interlocking connection with the adjoin-
ing forms, so that springing will not occur under the mass of the subgrading and paving equipment or from the
pressure of the pavement when placed.

Furnish straight side form sections, free from warps, bends, indentations, or other defects. Remove defective
forms from the work.

2. Slip Form. Equip slip-form paving equipment with traveling side forms of sufficient dimensions, shape,
and strength to support the concrete laterally for a sufficient length of time during placement to produce pave-
ment of the required cross section.

Do not create abrupt changes in longitudinal alignment of the pavement. Do not deviate more than 30 mm
(1.2 in.) horizontally from the established alignment.

(g) Vibrators for Testing Purposes. Provide adequate internal vibrating equipment, including power, to
enable the Engineer to perform tests.

Furnish internal vibrators with rigid or flexible shafts, preferably powered by electric motors, capable of
operating at a frequency of 7,000 vibrations per minute or greater. The outside diameter or the side dimensions
of the vibrating element shall be at least 19 mm (0.75 in.) and not greater than 38 mm (1.5 in.). The length
of the shaft shall be at least 600 mm (24 in.).

(h) Fogging Machine. Provide a fogging machine capable of applying water in the form of a fine mist spray
over the entire width of the concrete pavement. Create fine mist by pumping water, or a combination of air and
water under high pressure in combination with a suitable atomizing nozzle. Adapt fogging machine for inter-
mittent or continuous use to prevent excessive wetting of the concrete, and make it capable of repeated passes
in order to prevent shrinkage cracking of the concrete. An evaporation retarder may be used in lieu of the fog-
ging machine, as indicated in Subsection 409.03.10.

409.03.03 Preparation of Grade. Place concrete pavement on prepared roadbed. Keep the roadbed moist
at the time of placing concrete. Do not create mud and pools of water by over wetting. Do not place the con-
crete, on a muddy, soft, or frozen grade.

409.03.04 Setting Forms. Before placing side forms, construct the underlying material to the proper
grade. Place side forms with full bearing upon the foundation throughout their length and width of base and
place to the required grade and alignment of the edge of the finished pavement. Support forms so that they will
not deviate vertically at any time more than 3 mm (0.01 ft) from the grade established.

Do not deviate more than 3 mm (0.01 ft) vertically from the top of any side form to a 3.6 m (12 ft) straight-
edge. Do not vary the inside face more than 6 mm (0.02 ft) from a 3.6 m (12 ft) straightedge. Provide stake
pockets and interlocking devices that will prevent movement of the form.

Stake side forms firmly by means of steel stakes at each end of the section and at intermediate points not
more than 1.5 m (5 ft) apart and design so that stakes may be driven through the base of the form. Provide
forms with means for locking stakes in position. Lay side form sections with an expansion gap of approximately
3 mm (0.01 ft). Use stakes of sufficient length so that the side forms will be held firmly in place. Provide
longer stakes if lateral movement of forms is greater than 6 mm (0.02 ft) while supporting moving equipment.

Immediately in advance of placing pavement and after all subgrade operations are completed, true and main-
tain side forms to the required line and grade for a distance sufficient to prevent delay in placing the pavement.
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Keep side forms in place until the day after placing the pavement, and in all cases until the edge of the pave-
ment no longer requires the protection of the forms.

Thoroughly clean and oil side forms each time they are used.

409.03.05 Reinforcement. Install reinforcing steel if required.

Hold bar reinforcement accurately and firmly in position during the placing and compacting of the concrete
without sagging by means of supporting devices to be left in place. Specifically manufacture the supports for
this purpose and design each support to support a minimum vertical load of 90 kg (200 Ib).

409.03.06 Mixing. Mix concrete according to Subsections 501.03.06, and 501.03.08, and the following
requirements.

Provide and maintain suitable nonresettable batch counter in proper operating order, which will correctly indi-
cate the number of batches proportioned at the batching plant and mixed in the mixers.

Thoroughly mix all concrete to a homogeneous appearance, without lumps of sand or cement or other evi-
dence of undispersed cement.

Mix concrete not less than 60 seconds or more than 90 seconds. The actual mixing time will be determined.
Begin mixing time upon completion of charging of all materials into the mixing drum. Mixing time ends when
mix discharge begins. Transfer time in multiple drum mixers is included in mixing time. Remove the contents
of an individual mixer drum before a succeeding batch is emptied therein.

Charge the batch into the drum so that a portion of the mixing water enters in advance of the cement and
aggregates. Uniformly add all water in the drum by the end of the first 15 seconds of the mixing period. Keep
the throat of the drum free of such accumulations as may restrict the free flow of materials into the drum.

409.03.07 Placing Concrete. Prevent delay in delivery and placing of the concrete. An interval of more
than 45 minutes between placing of any 2 consecutive batches or loads will constitute cause for stopping paving
operations. If so ordered to shut down, make a contact joint at the location and of the type directed, in the con-
crete already placed.

Place concrete pavement in 3.6 m (12 ft) traffic lane widths separated by contact joints, or place monolithi-
cally 2 or more lanes wide without a contact joint, but with a longitudinal weakened plane joint at each traffic
lane line.

Do not use water for retempering any concrete.

Do not use any concrete showing improper proportions of materials, including water. Remove and dispose of
any such unsatisfactory concrete.

Protect freshly placed concrete from damage by any cause. Repair all damage.

Protect expansion joint material while depositing fresh concrete adjacent thereto.
Adequately barricade concrete work in all directions to protect the work.

Equipment that damages the cement-treated base will be prohibited from traveling thereon.

Do not place concrete on bituminous surface with a temperature greater than 32 °C (90 °F). If necessary
cool the bituminous surface by watering sufficiently in advance of concrete placement.

409.03.08 Spreading, Compacting, and Shaping.
(a) Side Form Construction. Distribute the concrete uniformly with a mechanical spreader.
Vibrate, screed, and tamp the spread concrete by a machine or machines.

Vibrate the concrete, for the full paving width, by means of surface vibrators with internal vibrators adjacent
to each longitudinal edge or by some other method of vibration that produces equivalent results without segre-
gation.

Furnish adequate machines to perform the work required at a rate equal to the progress of the mixer. Any
delay in excess of 15 minutes in vibrating, screeding, and tamping will constitute cause for stopping the mixer
until the machines performing such work are again in proper position in the paving train.
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Perform screeding and tamping by making at least 2 complete passes over the entire area of the pavement.
On the first pass, adjust the tamper to produce the proper tamping action and do not operate the tamping bar
during the second pass unless otherwise directed. Adjust the screeds to an elevation slightly above grade so that
when properly consolidated and finished, the completed surface of the pavement will be at the established grade,
true to the cross section shown on the plans, and free from porous areas. Keep the tops of the forms or the
adjacent pavement and the contact surface of the crawler tracks or wheels clean by effective devices attached
to the machine. Maintain the travel of the machine true without lift, wobble, or other variation tending to affect
precision screeding. During each pass of the machine, maintain a roll of concrete ahead of the front screed for
the entire width of pavement being placed and except when making an expansion joint, do not operate the
machine beyond that point where the roll of concrete can be maintained. Use equipment to produce a surface
requiring minimum cutting during the floating and final finishing as specified in Subsection 409.03.10.

Concrete required to be placed in widths less than a traffic lane may be compacted and shaped by a powered
mechanical compacting and shaping machine, supplemented by hand methods as necessary. Where hand com-
paction is performed, construct the tamper of heavy plank which length exceeds the width of pavement by a
minimum of 250 mm (10 in.); shoe with a heavy strip of metal for a tamping surface; and stiffen adequately
to maintain the required shape during use. For concrete production in excess of 30 m? per hour (40 yd* per
hour), and where all compaction is performed by hand methods, use a minimum of 2 tampers.

Use the hand tamper with a combined tamping and longitudinal motion raising it from the side form and
dropping it to consolidate the concrete. Keep a surplus of concrete in front of the hand tamper and continue
tamping until the required cross section is obtained and the mortar flushes slightly to the surface.

Where hand compaction is performed on grades in excess of 5%, use a light strike board constructed simi-
lar to the heavy tamper following the heavy tamper or tampers to correct any displacement caused by flow of
the concrete.

(b) Slip-Form Construction. References at reasonable intervals on both sides of the roadway, for line and
grade control of the placing operations will be established. Furnish, place, maintain, remove, and dispose of
such supports, wire devices, and materials as may be required to provide continuous line and grade reference
controls to the placing machine or paver. Equip the slip-form paver with a control system which will automat-
ically sense and simultaneously control the laying and trimming of the materials to the specified longitudinal
and lateral grade, from both sides of the roadway. Automatically actuate the control systems from independent
line and grade control references through a system of mechanical sensors or sensor directed devices which will
maintain the equipment at the proper transverse slope and at the proper elevation to obtain the required thick-
ness and surface.

Spread, consolidate, screed, and float-finish the freshly placed concrete with slip-form paving equipment in
such a manner that a minimum of finishing with a hand float, will be required.

Distribute the concrete uniformly into final position by the slip-form paver without delay.

Effectively consolidate the concrete, for the full paving width, by internal vibration with transverse vibrating
units or a series of equally spaced longitudinal vibrating units. If a series of longitudinal vibrating units are
used, equally space them at intervals not to exceed 0.75 m (2.5 ft), measured center to center.

The term “internal vibration” used above shall mean vibration by means of vibrating units located within the
specified thickness of pavement section and a minimum distance ahead of the screed equal to the pavement
thickness.

Protect the previously constructed or existing pavements from damage by the paving equipment.

At locations inaccessible to slip-form paving equipment, place concrete pavement by methods and equipment
conforming to the requirements for placing concrete in widths less than a traffic lane, as specified in Subsection
409.03.08 (a). At such locations, use stationary side forms conforming to Subsection 409.03.02 (f) 1. Finish
locations inaccessible to the slip-form paving equipment by the hand float method and equipment specified in
Subsection 409.03.10 (c).

409.03.09 Joints.

(a) General. Joints in pavement will be designated as longitudinal and transverse contact joints, transverse
expansion joints, and longitudinal and transverse weakened plane joints.
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Construct transverse joints at the angle to the centerline of the pavement shown on the plans. Construct faces
of both transverse and longitudinal joints normal to the surface of the pavement.

Keep sawed joints clean and free of all foreign material after completion of shoulder work and before accept-
ance of the contract.

Use tie bars for all longitudinal contact joints and longitudinal weakened plane joints. Place straight tie bars
mechanically by an approved method. Use tie bars conforming to AASHTO M31 Grade 300 (40) or Grade 420
(60) steel and epoxy coat (epoxy coating is not required in Clark County) as specified in Section 505.

Tie bars may be bent at right angles against the form of the first lane constructed and straightened into final
position before the concrete of the adjacent lane is placed. If an “S” shaped bend is formed in straightening the
bar, do not allow the offset from a straight line to be more than 30 mm (1.2 in.). In lieu of bent tie bars,
approved 2 piece connectors may be used.

Dowel bars are required for all transverse weakened plane joints and transverse contact joints as shown on
the plans.

Place the dowel bars within 25 mm ( 1 in.) of the planned transverse and depth location and within 50 mm
(2 in.) of the planned longitudinal location. Place the dowel bars parallel to the pavement surface and center-
line within a tolerance of 13 mm in 450 mm (0.5 in. in 18 in.).

Do not interrupt the forward movement of the finishing beam or screed by the inserting of the dowel bars.
Provide a positive method of marking the locations of the transverse joints.

Dowel bars shall be plain, round, smooth, coated bars, free from burrs or other deformations detrimental to
free movement of the bars in the concrete. Provide dowel bars of the size and length shown on the plans and
with at least one end sawed. Dowel bars shall be Corrosion Resistant Dowel Bars meeting the requirements of
AASHTO M254, Type B, except the core material shall be of steel meeting the requirements of AASHTO M31,
Grade 300 (40) or 420 (60), or the equivalent, except that the bend test will not be required. The coating mate-
rial shall meet the coating material requirements of AASHTO M284. Coat the cut ends of the dowel bars, except
in Clark County. Uniformly apply an approved bond breaker to the coated bar before insertion in the concrete.
Use the type of bond breaker as recommended by the coating manufacturer. Submit certified test results show-
ing compliance with all requirements of AASHTO M254 for approval. In particular, see the Pull-Out Test
requirement of M254. Perform this test on bars to which the proposed bond breaker has been applied, The test
report shall identify the type of bond breaker used.

Place dowel bars by one of the following methods:

1. Automatic Dowel Bar Inserter Method. The automatic dowel bar inserter shall have a successful per-
formance history. Submit documentation regarding performance history of the dowel bar inserter for
approval.

Place and consolidate the pavement to full depth before insertion of the dowel bars.
Insert the dowel bars into the concrete ahead of the finishing beam or screed.

2. Wire Basket Method. Use wire basket type supports specifically manufactured for this purpose.
Determine the type of dowel supporting baskets as well as the method of anchoring. Submit the pro-
posed method of using wire basket supports, including shop drawings of the proposed dowel baskets and
proposed method of anchoring the dowel baskets for approval. Dowel bars may be tack welded at alter-
nating ends, to the basket assemblies, to prevent slippage. No portion of the dowel support assembly
shall cross the transverse joint.

Securely anchor and construct dowel bar assemblies to firmly hold all the dowel bars at the specified
depth and alignment. Remove spacer wires after the assemblies are staked in position.

Do not start paving until the approved assemblies are in place at least 60 m (200 ft) in advance of the
paving. Stop paving at any time that approved assemblies are not in place at least 60 m (200 ft) in
advance of the concrete placement operation. This requirement may be waived by the Engineer upon
written request by the Contractor and approval by the Department, in areas where access is restricted,
or other construction limitations are encountered.

Approval of the initial placement of basket assemblies shall not constitute acceptance of the final posi-
tion of the dowel bars.

[194]



PORTLAND CEMENT CONCRETE PAVEMENT 409

Consolidate the concrete around the dowel bars such that no voids exist. Do not supplement consolida-
tion by the use of hand held vibrators.

Regardless of the placement method chosen, after the initial day’s placement of the concrete pavement, sus-
pend operations until the Engineer has sufficient time to inspect dowel positioning to insure proper placement
of the dowels.

Perform coring of the initial concrete placement, as directed, as part of the dowel placement tolerance veri-
fication. Core a minimum of 6 bars per day. Cores shall be a nominal 100 mm (4 in.) in diameter. Fill all core
holes with an approved patching material. Provide additional coring throughout the project to confirm dowel
placement as directed.

Dowel and tie bar positioning will be randomly checked by coring or other methods. Joints containing dow-
els that do not meet specifications will be rejected. Replace rejected joints by an approved method. No addi-
tional payment will be made for replacement of slabs and joints required due to joints (dowel placement) not
meeting the specified tolerances.

Control the positioning of dowels in a manner such that dowels meet the specified tolerances. If at any time
dowels are found to be installed improperly, the paving operations will be suspended and operations shall not
begin until the Contractor has demonstrated to the Engineer that the problem which caused the improper dowel
positioning has been corrected.

(b) Contact Joints. Contact joints are those made by placing fresh concrete against hardened concrete at
planned locations.

Connect concrete on both sides of longitudinal contact joints with tie bars as shown on the plans.
Connect concrete on both sides of the transverse contact joints with dowel bars as shown on the plans.

When the plans require the construction of keyways, construct the grooved portion of the keyway as part of
the pavement width being placed.

(c) Weakened Plane Joints. Space transverse weakened plane joints 4.5 m (15 ft) on center and perpendi-
cular to centerline. Saw transverse weakened plane joints by cutting the pavement with a power driven saw. Saw
cut the grooves for transverse weakened plane joints to the dimensions shown on the plans for “Transverse
Weakened Plane Joint, Double Saw Cut.” Initially saw cut the 3 mm (/s in.) wide joint within 16 hours after
the concrete has been placed. Perform the 10 mm (3/s in.) wide transverse reservoir saw cutting no sooner than
24 hours after the concrete has been placed. Do not perform the initial weakened plane saw cutting and reser-
voir saw cutting at the same time or in one operation.

Saw longitudinal weakened plane joints by cutting the pavement with a power driven saw at all lane lines and
except as hereinafter provided, at all shoulder lines. Where the combined width of the Portland cement con-
crete pavement shoulder and adjacent lane is 4.9 m (16 ft) or less, omit the longitudinal joint between the shoul-
der and the lane. Saw cut the grooves for longitudinal weakened plane joints to the dimensions shown on the
plans for “Longitudinal Weakened Plane Joint, Single Saw Cut.” Saw longitudinal weakened plane joints within
16 hours, after concrete has been placed on permeable cement treated base material and within 24 hours on all
other types of base material.

Construct sawed joints before uncontrolled pavement cracking occurs; however, do not saw joints until the
concrete has hardened enough to prevent tearing or raveling during the sawing operations. Determine the exact
time to saw joints.

Immediately revise any procedure used to saw joints which results in premature uncontrolled cracking. Repair
damaged areas or random cracks as specified herein and as directed. Repair any spalled or chipped concrete
along the joints as approved.

For plain jointed (non-doweled) concrete pavements, do not saw where volunteer transverse cracks exist. If
a volunteer transverse crack falls within 1.5 m (5 ft) of the location of a proposed sawed joint, omit the sawed
joint. Joints sawed in violation of the provisions in this paragraph will not be paid for.

Repair portions of curing seal which are disturbed by sawing operations by spraying the areas with additional
curing seal.

Keep a standby power saw on the project at all times when concrete paving operations are under way.
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Seal sawed longitudinal and transverse weakened plane joints with joint sealant material specified in
Subsection 707.03.04 and in conformance to the details shown on the plans. Before sealing, clean the joint by
jet water blasting or air blasting with abrasive until laitance is removed to the satisfaction of the Engineer. Use
recovery equipment as required by local air and water quality ordinances. Immediately before sealing, blow
joints clean and dry. Before placing the joint sealer, place a nonabsorptive closed cell bond breaker cord in the
joint to the depth shown on the plans. Install the joint sealer material according to the manufacturer’s recom-
mendations and have a manufacturer’s representative present to verify proper installation when directed.

Prevent spills or excess sealer material from coming in contact with the horizontal surface of the concrete
pavement on either side of the joint. Satisfactorily remove any such spills or excess material.

Silicone sealant will be tested after placement for proper curing according to Test Method No. Nev. T450.

Repair the joint seal upon removal of the curing test plug with the same brand sealant. Remove and replace
sealant from any area that did not cure uniformly.

The sealant thickness will also be checked to ensure that the depth is within tolerances shown on the plans.
Remove and replace sealant from any area that is not within the specified depth tolerances.

For plain jointed (non-doweled) concrete pavements, at approach slabs with skews of 20° or less, place a
transverse weakened plane joint 3.6 to 4.6 m (12 to 15 ft) from and parallel to the end of the approach slab.
From this joint warp the subsequent transverse weakened plane joints to the angle shown in the plans. When
warping joints, locate each joint not less than 3.6 m (12 ft) nor more than 4.6 m (15 ft) from the adjacent
joints. Once the transverse weakened plane joints are warped to the angle shown in the plans, begin saw cut-
ting them at the intervals shown in the plans.

For plain jointed (non-doweled) concrete pavements, approach slab skews greater than 20°, make the trans-
verse weakened plane joint saw cuts normal to the roadway alignment control line from the corner of each step
and at 3.6 m (12 ft) increments as needed. Beyond the approach slabs, make 1 transverse weakened plane joint
saw cut 3.6 to 4.6 m (12 to 15 ft) from the extreme end of the approach slab and normal to the roadway align-
ment control line. From this joint warp subsequent transverse weakened plane joints to the angle shown in the
plans. When warping the transverse weakened plane joints, locate no joint less than 3.6 m (12 ft) nor more than
4.6 m (15 ft) from the adjacent joints. Once transverse weakened plane joints are warped to the angle shown
in the plans, begin saw cutting them at the intervals shown in the plans.

(d) Repair of Cracks, Spalls, Raveling, and Tearing. Repair volunteer cracks and spalls, and raveling and
tearing at sawed joints before opening the pavement to public traffic.

Volunteer cracks shall be classified as either plastic shrinkage cracks or random cracks based on the follow-
ing definitions.

Plastic shrinkage cracks are generally tight-hairline cracks less than 0.80 mm (/32 in.) which do not usually
penetrate the depth of the slab, and are not structural in nature. They may appear either as irregular “map crack-
ing” or as short irregular cracks roughly parallel to each other. The crack length is generally 50 to 600 mm (2
to 24 in.) and cracks are usually spaced from 50 to 600 mm (2 to 24 in.) apart. They are normally caused by
too rapid evaporation of water from the surface. They occur soon after the concrete has been placed.

Repair plastic shrinkage cracks as hereinafter specified for volunteer cracks unless the cracking exceeds 50%
of the slab area, in which case remove and replace the slab. The area of plastic shrinkage cracking in square
meters (square yards) shall be numerically equal to the total length in meters (yards) of all shrinkage cracks,
except that a short shrinkage crack within 300 mm (12 in.) of a longer crack will not be measured.

Random cracks are normally located approximately parallel to a sawed joint and extend the full width or
length of the slab and usually penetrate the full depth of the slab. Repair random cracks as hereinafter speci-
fied for volunteer cracks unless the extent of random cracking is so severe as to divide the slab into 3 or more
pieces, in which case remove and replace the slab. If both plastic shrinkage and random cracks occur in the
same slab each type will be considered separately.

Repair all volunteer cracks within 0.9 m (3 ft) of any sawed joint by injecting the total length of the crack
with epoxy under pressure.

For doweled concrete pavements, if a random transverse crack appears and is not at the proposed weakened
plane joint location then remove and replace the slab.
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For plain jointed (non-doweled) pavements, repair all random cracks within 1.5 m (5 ft) of any sawed joint
by injecting the total length of the crack with epoxy under pressure. Saw and seal all other random cracks,
whether longitudinal or transverse to centerline, according to Subsection 409.03.09 (c), for “longitudinal weak-
ened plane joint, single saw cut”.

Perform injection of cracks with epoxy only during the period beginning at 11:00 p.m. and ending at 7:00
a.m. or as directed. Do not inject cracks with epoxy before a period of 10 days has elapsed after the concrete
has been placed. Perform epoxy injection before traffic is permitted on the pavement. When epoxy injection is
not performed within 30 working days after the pavement is placed, such work may be ordered to be started.
Complete the work within 30 working days after receiving said order.

In making epoxy injection repairs, apply a surface seal to prevent escape of epoxy and place entry ports at
intervals to allow filling the entire length of crack. Use surface seal material, and injection procedures, with-
out damaging the texture and appearance of the pavement surface. Inject epoxy using in-line mixing equipment.
Do not use pressure pots. Use an epoxy specifically designed to be used for epoxy injection conforming to
AASHTO M235 (ASTM C881), Type IV. Submit a written proposal for approval, detailing the equipment, per-
sonnel, materials, and procedures to be used for epoxy injection.

Provide 100 mm (4 in.) diameter cores of epoxied cracks at the rate of five relatively evenly spaced cores
for each 50 m (150 ft) of epoxied crack. If the total length of cracks to be epoxied exceeds 50 m (150 ft), the
rate of coring may be reduced to one core for each additional 30 m (100 ft) of epoxied crack provided the meth-
ods and equipment are producing satisfactory results. Extend cores through the entire depth of pavement and
include the full depth of crack. Location of cores will be determined. Inject additional epoxy in cracks where
epoxy has penetrated to less than 80% of the crack depth until a minimum of 80% of the crack depth has been
filled. Such cracks may require additional cores for verification as directed. Completely fill holes resulting from
coring with epoxy of the same quality as used to inject the cracks.

Repair all plastic shrinkage cracks by epoxy injection as specified herein. For narrow plastic shrinkage cracks
less than 1.5 mm (!/46 in.) in width, crack or surface sealing as approved may be performed in lieu of epoxy
injection. The material used for crack sealing shall be crack sealant conforming to Section 646. Provide cores
of cracks healed or sealed according to the frequency and requirements shown herein for epoxy injection. Epoxy
inject cracks of such size or depth that they cannot be filled to the depth required with the crack sealant.
Regardless of the method of crack repair chosen, verification of material penetration by coring as described
above, is required.

Repair sawed joints with excessive raveling or tearing. Prepare by removing all weak fractured concrete and
cleaning surfaces to receive the patch. Following cleaning of the excavated area and before placement of the
concrete patch, apply a prime coat of epoxy conforming to AASHTO M235 (ASTM C881), Type V, to the
entire surface to be patched. Immediately apply a patch material conforming to Subsection 502.03.15 follow-
ing the application of the prime coat. Use an insert, or other means, to prevent bonding both sides of planned
joints together.

409.03.10 Finishing.
(a) General. Provide adequate lighting facilities if required for finishing operations.

At the start of each day’s work, mark the edge of the new pavement, nearest the outside shoulder, at 15 m
(50 ft) from the beginning joint, with an approved stamp. The stamp shall contain the Contractor’s name, the
month, day, and year the section is placed, and the Engineer’s station at the beginning joint. Make the stamp
approximately 300 mm x 600 mm (12 in. x 24 in.) in size.

In case fine cracks or hair checks appear in newly placed concrete before it is thoroughly set, apply water
to the concrete surfacing, in the form of a fine fog mist until the finishing operations are completed and the
curing is applied.

Apply the fog mist to the area between the finishing machine and the tining machine. If the combination of
fogging and curing compound application are not, or will not be effective in preventing plastic shrinkage crack-
ing, stop paving operations until environmental conditions improve substantially or until other preventative
measures are approved in writing.

In lieu of the fogging machine, evaporation retarders listed in the QPL may be used. Apply retarder uni-
formly on the full width of pavement immediately after the oscillating screed. The material shall form a
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monomolecular film on the surface of the fresh plastic concrete to retard moisture evaporation. Apply retarder
according to the manufacturer’s recommendations.

In advance of curing operations first texture the concrete pavement with a drag strip of burlap and then with
a mechanical spring steel tine device which will form grooves parallel to the centerline. Do not perform tining
too early, whereby the grooves may close up. Make tines of rectangular cross section and of sufficient thick-
ness and resilience to result in grooves spaced 19 mm (*/4 in.) on center, 2 mm to 3 mm (3/3; in. to !/g in.)
wide and 3 mm to 5 mm (Ys in. to 36 in.) deep in the finished concrete pavement.

Operate the tine machine at a speed which keeps up with paving operations.

Leave a 25 mm (1 in.) gap between each tine strip to prevent overlapping the tined surface and producing a
weak surface area.

Tine the pavement within 75 mm (3 in.), but no closer than 50 mm (2 in.) of pavement edges.

Do not tine the surface adjacent to longitudinal weakened plane joints. The untined area is to extend to no
less than 19 mm (34 in.) nor more than 50 mm (2 in.) from the centerline of the longitudinal weakened plane
joint. Omit tining at this location for a total width no less than 38 mm (114 in.) and no more than 100 mm (4
in.) uniformly throughout the contract.

Maintain the tining device clean and free of encrusted mortar and debris to ensure uniform groove dimen-
sions.

Do not tine pavement which has set, whereas the operation is lifting aggregate out of, tearing, or causing
excessive roughness to the pavement surface. In such a case, groove the hardened pavement, as directed, at own
expense.

(b) Oscillating Screed Method. Provide free floating oscillating screed device attached to the slipform paver,
behind the conforming pan, which is capable of performing final finishing on the concrete surface.

The machine shall have a lightweight aluminum float 300 mm (12 in.) wide and a minimum of 3.6 m (12
ft) long, which oscillates fore and aft in the direction of traffic. Provide float able to traverse the entire con-
crete slab from edge to edge.

Connect the float in such a way that it is driven (oscillated), yet it is free floating on the surface of the con-
crete.

Adjust and set the movements of the float according to concrete surface conditions and forward speed of the
paver.

(c) Hand Float Method. Finish the surface of the concrete smooth and true to grade with 2 wooden floats
4.8 m (16 ft) long, 25 mm (1 in.) thick and 100 mm (4 in.) wide, rigidly ribbed and with adjusting screws
between the rib and float bars at not more than 600 mm (24 in.) centers, to insure a true and flat surface on
the under side at all times. Operate each float from the side of the pavement and with the float parallel with
the centerline of the pavement. Use the edge of the float to cut down all high areas, and float the material so
removed into the depressions until a true surface is obtained. Lap each successive passage of the float just over
the previous path. Upon completion of the passage, bring the float back and the overlap between the 2 passages
smoothed.

Operate the floats as far back of the tamping machine as the concrete remains workable and use a number
of passes sufficient to remove all irregularities.

Make available at least one spare float in good condition at all times.

(d) Final Finish. After the preliminary finishing has been completed, round the edges of an initial pave-
ment lane to a 13 mm (!/; in.) radius. Round transverse contact joints, expansion joints, and joints adjacent to
an existing pavement to a 6 mm (!/4 in.) radius.

In advance of the curing operations, or as directed, texture the pavement with a drag strip of burlap or other
device which will produce scoring parallel to the centerline. The burlap drag shall consist of one or more pieces
of burlap fastened to a cross member riding on the subgrade or side forms by means of wheels or skids to form
a continuous strip of burlap the full width of the pavement. Keep drags clean and free from encrusted mortar.
Discard drags that cannot be cleaned and substitute new drags. Grind or score completed concrete pavement,
which does not have a satisfactory skid resistant surface texture, by abrasive means to provide a satisfactory
surface texture.

[198]



PORTLAND CEMENT CONCRETE PAVEMENT 409

(¢) Rumble Strips. Mill or grind the rumble strips to the dimensions shown in the plans. Use a milling or
grinding machine that produces a reasonably smooth cut surface with 2 mm (34, in.) maximum differentials
between peaks and valleys.

The alignment of the edge of the ground pattern will be randomly checked. Locate the inside edge of rum-
ble strips 100 mm + 50 mm (4 in. * 2 in.) from the edge of shoulder striping. Re-cut any rumble strip which
is misaligned.

Some of the shoulders designated for receiving the rumble strips may have widths of approximately 1.2 m
(4 ft) from the shoulder stripe to a vertical obstruction of concrete barrier rail or guardrail. There will be no
additional compensation for any additional special milling or grinding machine necessary to install rumble strips
at these locations.

Demonstrate on an initial 150 m (500 ft) test section that the equipment and method will provide the desired
ground rumble strip and surface inside each depression without cracking or spalling the remaining concrete
pavement. If the desired results are not being provided, provide new equipment, new method, or make neces-
sary adjustments to provide the desired results. If the initial 150 m (500 ft) test section is unacceptable, repair
the surface as directed, make necessary adjustments and retest.

Use a power broom or sweeper/vacuum to remove waste material resulting from the operation each day. The
ground waste material may also be broomed and uniformly spread on the roadway side slopes at the end of each
day’s operations.

Protect any adjacent permanent striping from damage. Replace any permanent striping damaged by the milling
or brooming operations.

409.03.11 Riding Tolerances. Produce finished pavement surfacing which conforms to the following sur-
face tolerance requirements:

(a) Straightedge Measurement. The Engineer will perform this measurement. When a straightedge 3.6 m
(12 ft) long is laid on the finished surface and parallel with the centerline of the highway, the surface shall not
vary more than 3 mm (0.01 ft) from the lower edge of the straightedge. When a straightedge 3.6 m (12 ft) long
is laid on the finished surface and at right angles with the centerline and extending from edge to edge of traf-
fic lane, the surface shall not vary more than 6 mm (0.02 ft) from the lower edge of the straightedge. Use abra-
sive means to remove any points that are high in excess of the straightedge tolerances.

(b) Profilograph Measurement. Furnish and operate a profilograph, as specified in Subsection 402.03.03,
at the time and date ordered.

Measure two profiles in each lane at 1 m (3 ft) from and parallel to the traffic lane lines. Measure profiles
for the entire length of each traffic lane.

Pavement within 10 m (30 ft) of a bridge deck or approach slab shall meet the profile requirements set forth
in Subsection 502.03.16.

Complete initial runs of the profilograph before opening the new pavement to public traffic whenever prac-
tical. Only flagging costs for traffic control required for the initial running of the profilograph will be paid for
according to Section 624.

Submit the profile graphs immediately thereafter for evaluation. A profile index will be calculated for each
0.1 km (0.1 mi) of traffic lane measured according to Test Method No. Nev. T446.

The finished surface shall have a profile index of 80 mm/km (5 in./mi) or less, and not more than 8§ mm/0.1
km (0.5 in./0.1 mi), as measured and calculated according to Test Method No. Nev. T446. Should the profile
index exceed the allowable indexes, discontinue the paving operations until other means and equipment are pro-
posed for trial and are approved.

Grind areas exceeding the profile index requirements and areas representing high points on the profiles hav-
ing deviations in excess of 7.5 mm (0.3 in.) as measured according to Test Method No. Nev. T446. Remeasure
ground areas for conformance with the profile index and for high points in excess of 7.5 mm (0.3 in.).

Perform additional grinding as necessary to extend the ground area laterally to the nearest lane line or edge
of pavement and longitudinally to lines normal to the pavement centerline.

Use grinding machines that are power driven, self-propelled and specifically designed to remove, profile,
smooth, and texture concrete pavement. The grinding machine shall have a wheel base of not less than 3.6 m
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(12 ft), equipped with a rotating powered mandrel drum, diamond grinding blades of the appropriate bond hard-
ness and a cutting head not less than 0.9 m (3 ft) wide. The grinding machine shall provide a surface with a
parallel corduroy-type texture consisting of grooves between 2.3 mm (0.10 in.) and 3.3 mm (0.13 in.) wide.
The land area shall be 2.0 mm (0.08 in.) wide and 1.5 mm (0.06 in.) higher than the bottoms of the grooves.
There shall be between 170 and 190 grooves per meter (52 and 60 grooves per foot). Equip the grinding
machine with an effective means for controlling dust and other particulate matter.

Do not cause strain or damage to the underlying surface of the pavement with the grinding machine. Do not
use grinding and texturing equipment that causes ravels, aggregate fractures, spalls, or disturbance of joints.

Perform grinding in a longitudinal direction. Satisfactorily grind to produce a uniform textured surface over
the surface areas designated for grinding.

Regroove any ground areas as directed to meet the requirements of Subsection 409.03.10 for a tined surface
finish.

Pick up and dispose of materials produced from grinding and grooving, including water used for their oper-
ations, outside the right of way according to Subsection 107.14.

409.03.12 Curing.

(a) General. Cure Portland cement concrete pavement for 72 hours by either method specified in this
Subsection, subject to the conditions set forth in Subsection 501.03.09 (a). In case of low temperatures, increase
the curing period according to the provisions of Subsection 501.03.10 (b).

(b) Curing Compound Method. Except as modified herein, cure by use of curing compound as specified
in Subsection 501.03.09 (c). Do not apply the curing compound until all patching and surface finishing, except
grinding, has been completed. When directed during periods of hot weather, continue fogging of the concrete
with water after curing compound is applied until it is no longer required. Such fogging after the application
of the curing compound will be paid for as extra work as provided in Subsection 104.03.

Cure Portland cement concrete pavement with a white pigmented curing compound applied in 2 approxi-
mately equal applications. Apply the second application in the opposite longitudinal direction as the first and
within 30 minutes after the first application. Use a white pigmented curing compound-wax base conforming to
Subsection 702.03.01. Uniformly spray surfaces of the concrete pavement which are exposed to the air so as
to obtain total coverage of the concrete surfaces. The rate of each application of white pigmented curing com-
pound-wax base at any point, shall be 0.30 + 0.10 L/m? (1 gal/150 ft*> + 50 ft?), and the average rate of each
application shall be 0.30 £ 0.05 L/m? (1 gal/150 ft> + 25 ft?). Equip power operated spraying equipment for
application of curing compound with an operational pressure gage and means of controlling the pressure.

Apply the compound immediately after the moisture sheen begins to disappear from the surface, but before
any drying shrinkage or craze cracks begin to appear. In the event of any delay in the application of curing com-
pound, immediately start application of water with an atomizing nozzle as specified in Subsection 501.03.09
(b), and continue until the application of the compound. Immediately repair any damaged portions of the com-
pound film with additional compound before the expiration of 72 hours after the concrete is placed.

After the completion of the curing period, remove the wax-based curing compound from the pavement sur-
face by sand blasting in those areas intended to receive permanent pavement marking.

(c) Waterproof Membrane Method. Cure by use of waterproof membrane material as specified in
Subsection 501.03.09 (d).

409.03.13 Protection of Pavement. Do not place concrete on frozen ground nor mix or place it while
the atmospheric temperature is below 2 °C (35 °F), unless adequate means are employed to heat the aggregates
and water, and satisfactory provisions made for protecting the work.

Stop placing concrete before the quantity of rainfall is sufficient to cause a flow or wash the surface.
Replace concrete which has been damaged, upon written notice from the Engineer.

Protect concrete from freezing or frost for a period of 5 days after placing. Do not allow the temperature of
the surface of the concrete to drop below 4 °C (40 °F) for this period of 5 days.

Where public traffic will be required to promptly cross over the new pavement, use Type III Portland cement
in concrete. When Type III Portland cement is used in concrete, and if permitted in writing, the pavement may
be opened to traffic as soon as the concrete has de veloped a modulus of rupture of 3.8 MPa (550 psi).
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Unless directed do not permit traffic or equipment on the pavement before a period of 10 days after the con-
crete has been placed, nor before the concrete has developed a modulus of rupture of at least 3.8 MPa (550
psi), as determined by Test Method No. Nev. T442.

Motor graders used to shape the shoulder material adjacent to the new pavement may be permitted to ride
upon 1 edge of the previously placed concrete at the end of 72 hours, provided that no damage is done on the
pavement edge by reason of such operation. Repair any damage to the pavement resulting from such operations.

Request in writing to place the tracks of the paving equipment on the pavement after a period of 3 days after
the concrete was placed, and the concrete has developed a modulus of rupture of at least 2.7 MPa (390 psi).
Do not locate any part of the track closer than 300 mm (12 in.) from the edge of pavement. Do not exert more
than 138 kPa (20 psi) pressure on the pavement by the paver track. In case of visible cracking of, or other dam-
age to the pavement, immediately discontinue operation of the paving equipment on the pavement.

409.03.14 Fast Track Paving. A high early concrete mix design may be submitted for approval. The use
of special high early cements or accelerating admixtures will be considered for approval in selected areas or
throughout the project where timely opening to public traffic benefits the construction schedule. A written
request must accompany the mix design showing the selection of the Fast Track Paving option that must include
the areas and limits of intended use. All material, construction, and test requirements of this Section remain
effective.

If the Fast Track Paving option is approved by the Department, the sixth paragraph of Subsection 409.03.13
shall not apply. However do not permit traffic or equipment, except for motor graders and paving equipment as
allowed by Subsection 409.03.13, on the pavement until the following minimum compressive strength condi-
tions are met:

P.C.C.P. LOADING

Concrete Depth mm (in.) Light Duty Equipment MPa (psi) Public Traffic MPa (psi)
200 (8) 24 (3,500)* 28 (4,000)* & 3.8 (550)**
225 9) 21 (3,000)* 24 (3,500)* & 3.8 (550)**
250 (10) 17 (2,500)* 21 (3,000)* & 3.8 (550)**
275 (11) 14 (2,000)* 17 (2,500)*
300 (12) 10 (1,500)* 14 (2,000)*
325 (13)+ 10 (1,500)* 14 (2,000)*

* Compressive strength determined by ASTM C39 (field cured sample)
** Modulus of rupture determined by Test Method No. Nev. T442

Light Duty Equipment is defined as vehicles with a Gross Vehicle Weight Rating (GVWR) of 11,800 kg (26,000 Ib) or less and tire pressure
not to exceed 590 kPa (85 psi). Concrete, gravel, or borrow hauling operations are not permitted under this category.

Public Traffic is defined as public traffic or construction equipment up to the legal highway load limit. Construction loads exceeding the legal
highway limit are not permitted to travel or cross without permission.

Repair any damage caused to the concrete by the equipment, such as chipping, cracking, or corner breaking.

METHOD OF MEASUREMENT
409.04.01 Measurement. Concrete pavement will be measured by the square meter (square yard).

Saw and seal transverse and longitudinal weakened plane joints will be measured by the linear meter (linear
foot). Volunteer cracks will not be included in the length of transverse or longitudinal weakened plane joints
measured for payment.

Portland cement concrete pavement curing compound will be measured by the liter (gallon).

Grinding of rumble strips will be measured by the kilometer (mile) longitudinally along each ground shoul-
der.

Repairing or removing and replacing slabs in which volunteer cracking occurs before the requirements of
Subsection 409.03.13, for allowing traffic or equipment on the pavement have been satisfied, will not be meas-
ured for payment. Repairing or removing and replacing slabs in which volunteer cracking occurs after said
requirements have been satisfied, will be measured for payment if it is determined that all specification require-
ments were fulfilled. Upon such determination, the cost of repairing volunteer cracks as described in Subsection
409.03.09 (d), shall be borne equally by the State and the Contractor. Such division of cost will be made by
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determining the total cost of such work by the provisions in Subsection 109.03, and paying to the Contractor
half of such cost under contract item “Repair Volunteer Cracks.”

409.04.02 Pavement Thickness. Construct concrete pavement according to the thickness requirements of
the plans and specifications. Do not construe the tolerances allowed for subgrade construction and other spec-
ification provisions which may affect thickness to modify such thickness requirements.

The primary unit of pavement will be the area of pavement placed in each day’s paving operations. Within
each primary unit of pavement, there may be an area or areas which have been determined to be a secondary
unit or units of pavement, as provided in Subsection 409.04.02 (b). In such case, the primary unit area will be
reduced by the secondary unit area included therein.

After requirements of Subsection 409.03.13 have been met, thickness measurements will be made in each
primary unit of pavement at the rate of not less than one measurement for each 300 m (1,000 ft), or fraction
thereof, of pavement placed in each traffic lane, auxiliary lane or shoulder. The exact location and number of
thickness measurements within each primary unit, both longitudinally and transversely, will be determined.
Thickness measurements will be made at approximately uniform intervals throughout each primary unit of pave-
ment.

If required, secondary thickness measurements will be made as provided in Subsection 409.04.02 (b).

Pavement thickness variation, if any, from the thickness requirements of the plans and specifications will be
determined. Such variation will be determined as either excess or deficient thickness.

(a) Thickness Deficiency of Not More Than 15 mm (0.6 in.). If the thickness measurements in a primary
unit are deficient in thickness by not more than 15 mm (0.6 in.), thickness variations in such unit will be aver-
aged, algebraically, to determine the average thickness deficiency, if any, in said primary unit. For the purpose
of determining the average thickness deficiency, an excess thickness variation of more than 5 mm (0.2 in.)
greater than the thickness specified will be considered to be 5 mm (0.2 in.) greater than the specified thick-
ness.

For each primary unit of pavement which is deficient in average thickness, pay to the Department as liqui-
dated damages, or at the Department’s option, have deducted from any money due, or to become due from the
Department, an amount set forth in the following schedule:

Average Thickness Liquidated Damages
Deficiency, mm (in.) (% of bid price)
0.0-5.0 (0.0-0.20) . e ettt 0
S5.1-7.5 (0.21-0.30) . envininiei e 10
7.6-10.0 (0.31-0.40) ..uninineiniiiee e 15
10.1-12.5 (0.41-0.50) ... e e 25
12.6-15.0 (0.51-0.60) .. c.euenininititit et 30

(b) Thickness Deficiency of More Than 15 mm (0.6 in.). If the thickness measurement made in a primary
unit is deficient in thickness by more than 15 mm (0.6 in.), secondary thickness measurements and dimensions
of the secondary unit area where the apparent thickness deficiency is more than 15 mm (0.6 in.) will be deter-
mined. The determination of the limits of said secondary unit area will be made by making secondary thick-
ness measurements in each panel of pavement adjacent to the panel in which the original measurement in the
primary unit was made. This procedure will continue, regardless of unit boundaries, until such secondary unit
area is bounded by panels in which the secondary measurement is deficient in thickness by 15 mm (0.6 in.) or
less.

Panels are the areas bounded by longitudinal and transverse joints and pavement edges. If a transverse weak-
ened plane joint has been omitted at the location where a volunteer crack exists, by the provisions in Subsection
409.03.09 (c), the volunteer crack will be considered as a transverse joint only if the pavement adjacent thereto
is not to be removed and replaced.

After eliminating the secondary unit area, or areas, and the thickness measurements therein from considera-
tion, the average thickness deficiency, if any, of the remainder of primary unit areas will be determined as pro-
vided in Subsection 409.04.02 (a). Secondary thickness measurements made outside of a secondary unit area
may be used to determine average thickness deficiency, if any, in the remaining primary unit area in which they
are taken.
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Each panel in which secondary thickness measurements are made will be deemed to be of the thickness shown
by such measurement.

After determining the limits of the secondary unit area, determination will be made of which panels, within
such area, if any, will be required to be removed and replaced according to procedure 1, below, and the pan-
els, if any, which will remain in place according to procedure 2, below.

1. Remove and replace the concrete pavement in such panels with concrete pavement meeting the thickness
and all other requirements of the contract documents. If the area to be removed is not bounded by lon-
gitudinal or transverse joints, saw and seal weakened plane joints at the designated locations. Lower sub-
grade as necessary to meet the full thickness requirements.

2. Leave such panels of pavement in place without payment.

The cost of secondary thickness measurements made by the provisions in this Subsection, including filling of
any necessary holes with concrete, will be deducted from any money due, or that may become due, under the
contract.

No additional compensation or extension of time will be granted due to any of the provisions in this
Subsection.

No additional compensation will be allowed for any pavement constructed in excess of the thickness require-
ments of the contract documents.

Additional thickness measurements may be requested in secondary unit areas if the numbers are insufficient
to fairly indicate the actual thickness of pavement placed. Such additional measurements will be used in deter-
mining the average thickness variation. The location of all such additional thickness measurements will be as
determined. The cost of all such additional measurements made, including filling of any necessary holes with
concrete, will be deducted from any money due, or that may become due, under the contract.

409.04.03 Compressive Strength. If concrete placed is shown by test to be below the specified 28 day
compressive strength, a determination will be made as to whether the concrete shall be removed and replaced
or allowed to remain in place. If after review, the concrete is allowed to remain in place, liquidated damages
will be determined according to Subsection 502.04.01.

Price adjustments for strength and thickness will be determined separately.

BASIS OF PAYMENT

409.05.01 Payment. The accepted quantities, measured and adjusted as provided above, will be paid for
at the contract price per unit of measurement for the pay items listed below that are shown in the proposal.
Payment will be full compensation for the work prescribed in this Section.

Reinforcement, except tie bars and dowel bars, will be paid for as provided in Section 505.

Payment will be made under:

Pay Item Pay Unit
Portland Cement Concrete Pavement (thickness) .............ccoovviiiiiiiiiiiiiiiiiiniinenn.s Square Meter (Square Yard)
Saw and Seal Transverse Weakened Plane JOINtS............coevviiiiiiiniiiiiiiiiiieieenans Linear Meter (Linear Foot)
Saw and Seal Longitudinal Weakened Plane Joints ...............cocoiiiiiiiiiiiiiiinn.. Linear Meter (Linear Foot)
Repair VOIUNLEET CTaCKS. ... . uiuiniit ittt ettt e et e e aeenens Force Account
PCCP Curing Compound, Wax Base..........c.oiiiiniiiii e Liter (Gallon)
Grind RUMDIE STIIPS .. .uinitiiiit e e e Kilometer (Mile)
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SECTION 410

CONCRETE PAVEMENT RESURFACING

DESCRIPTION

410.01.01 General. This work consists of rubblizing and compacting the existing Portland cement con-
crete pavement for full width and full depth.

This work also consists of cracking and seating existing Portland cement concrete pavement for full width and
full depth.

MATERIALS
410.02.01 General. Material shall conform to the following Sections and Subsections:
Bituminous Material ... e Section 703
Type 1 Class B AgEregate Base .........c.ouoiiiiiniiiiiiiii e Section 704
Aggregates for BItUmINOUS COUISES ... ....vuiuiuitititit ettt ettt aees Section 705
Commercial Mineral Filler........ ... e Subsection 705.03.03
CONSTRUCTION

410.03.01 Equipment.

(a) Rubblizing Equipment. Provide a minimum 261 kW (350 hp), self contained, self propelled resonant
frequency pavement breaking unit capable of producing low amplitude, 2,712 N-m (2,000 ft-1b) blows at a rate
of not less than 44 blows per second for rubblizing the existing concrete pavement. Equip the rubblizing unit
with a water system to suppress dust generated by the rubblizing operation. The operating speed of the unit
shall be such that the existing pavement is rubblized into particles conforming to the following sieve require-
ments:

Sieve Size Percent Passing by Mass
300 mm (12 in.) 100
225 mm (9 in.) 99
150 mm (6 in.) 85

A guillotine type impact hammer, equipment that punches holes in the pavement, or unguided free-falling
weight such as “headache” or “wrecking” balls will not be permitted.

(b) Crack and Seating Equipment. Provide an impact hammer of the guillotine type capable of impacting
the pavement with a variable force which can be controlled in force and point of impact in order to produce
continuous full depth cracking while maintaining aggregate interlock between pieces. Do not use equipment that
will cause extensive surface spalling along the crack, that will punch holes in the pavement, or cause shatter-
ing of the pavement or base. Spalling over 25 mm (1 in.) in depth will be considered extensive surface spalling.
Unguided free-falling weights such as “headache” or “wrecking” balls will not be permitted.

410.03.02 Rubblizing. Before beginning the rubblizing operations, the Engineer will designate a 30 m
(100 ft) long test strip location full width of one lane and adjacent shoulder. Rubblize the concrete pavement in
the test strip until the material conforms to the specified size requirements for the full depth of the pavement.
Excavate a section of the test strip to assure that full depth rubblizing is being achieved. Excavate full depth
approximately 1 m x 4 m (3 ft x 13 ft) in size. Use the equipment and operation approved in the test strip for
the remainder of the work.

During rubblizing operations, excavate one additional 1 m x 4 m (3 ft x 13 ft) section per day of the rub-
blizing operation, and any locations so designated, to assure that full depth rubblizing is being achieved. Repeat
this excavation procedure whenever the equipment, rubblizing pattern, or breaking force is changed. Backfill
all excavated areas with Type 1 Class B aggregate base in accordance with Section 302 at no cost to the
Department.

Provide a positive means of protecting passing traffic from flying debris during the rubblizing operations.
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Restrict the rubblizing equipment to within 600 mm (24 in.) of the existing joint filler next to approach slabs.
Provide equipment suitable for rubblizing these small restricted areas adjacent to the approach slabs.

Remove all visible joint material after rubblizing operations.

Compact the rubblized pavement prior to placing the leveling course using vibratory steel wheel and pneu-
matic-tired rollers in the following sequence:

1. One complete coverage with a vibratory roller.
2. Two complete coverages with a pneumatic-tired roller.

3. Two complete coverages with a vibratory roller; the last coverage just prior to placing the prime coat
and bituminous leveling course.

A complete coverage is defined as a roller pass forward and back within a given area. Use a vibratory steel
wheel roller weighing not less than 9.1 metric tons (10 tons). Operate the vibratory rollers in the maximum
vibration mode. Use pneumatic-tired rollers weighing a minimum of 27 metric tons (30 tons) consisting of not
less than 7 wheels equipped with pneumatic tires of equal size and diameter mounted on 2 axles attached to a
rigid frame. Equip pneumatic-tired rollers with a loading platform or body suitable for ballast loading so that
the total weight of the roller can be equally distributed to all wheels. The minimum width between the outer
edge of the outside tires on a given axle shall be 1.5 m (5 ft). Provide tires with satisfactory treads. The tires
on the rear axle shall be so spaced that the entire gap between adjacent tires on the front axle will be covered
by 1 tread of the following tires. The tires shall be uniformly inflated so that the air pressure in the seven tires
will not vary more than 35 kPa (5 psi). Inflation pressure shall be a minimum of 1,034 kPa (150 psi). Do not
operate the rollers at a speed in excess of 1.8 m/s (6 ft/s).

410.03.03 Crack and Seating.

(a) General. Accomplish cracking of the existing concrete pavement one lane at a time. A lane is consid-
ered the width of a concrete slab. The number of passes required to achieve full width cracking on any lane
will be determined by test sections.

Remove all existing asphalt overlays before the cracking and seating operation as specified in Subsection
108.04.

Remove all joint filler which becomes debonded during the cracking and seating operation and is left loose
and exposed on the surface.

Exercise care during the cracking and seating operation to prevent damage to underground utilities and
drainage facilities.

(b) Construction Requirements. Test Section. Before cracking and seating operations begin, the Engineer
will designate a 30 m (100 ft) long test section full width of one lane and adjacent shoulder. Immediately prior
to cracking the test section slabs, apply water to the surface of the slabs in sufficient quantity that the existing
cracking can readily be determined. Crack the pavement in the test section to establish the impact energy and
the number of transverse passes necessary to crack full width and full depth. Achieve cracking without causing
longitudinal cracks under the wheel path. To verify that the procedure is producing full depth and full panel
width cracked pavement as specified, take at least 4 cores, 100 mm (4 in.) or more in diameter, in the cracked
pavement test section. The exact location where cores are to be taken will be determined. Fill core holes as
directed. The established impact energy and the striking pattern required to crack full width and full depth will
be used for the remainder of the contract. If the cracked concrete pavement does not conform to the require-
ments of this Subsection, or the equipment, impact energy, or cracking pattern is changed, crack additional test
sections until the equipment and procedure produce cracked pavement as required.

During cracking operations, core the cracked pavement at locations designated at intervals of not less than 1
core per lane kilometer (2 cores per lane mile) for each machine. Consider a 3 m (10 ft) shoulder as a lane.
Immediately prior to cracking the concrete pavement, in areas where cores are to be taken, apply water to the
surface in sufficient quantity that existing cracking can readily be determined. In the event the cores indicate
that cracking is unsatisfactory or if the equipment or procedures are changed, an additional test section will be
selected and marked. Crack the additional test section until the equipment and procedure produce cracked pave-
ment as required.

(c) Cracking. Crack existing concrete pavement perpendicular to the centerline to produce individual pave-
ment elements approximately 450 to 500 mm (18 to 20 in.) in size per side without dislodging the cracked
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pieces or causing surface spalling. Do not allow the pavement cracking tool to impact the pavement within 300
mm (12 in.) of another break line or the edge of pavement.

Crack transition areas before the milling/grinding operation begins.

Prior to opening the cracked pavement to traffic, sweep the pavement of all loose debris, and repair joints,
cracks and spalls which are greater than 18 mm (0.7 in.) in width and greater than 50 mm (2 in.) in depth by
patching with premixed bituminous paving material according to Sections 401 and 404. Joints, cracks, and spalls
less than 50 mm (2 in.) may be patched with premixed bituminous paving material. After patching, sweep the
pavement again and remove all loose debris prior to opening to traffic. Maintain the surface and place premixed
bituminous paving material as directed.

Crack and seat the existing surface full width before overlaying. Do not crack adjacent to paved lanes.

(d) Seating. Seat the cracked concrete by making not less than 3 complete coverages over the cracked con-
crete with a pneumatic-tired roller. A complete coverage is defined as a roller pass forward and back within a
given area. Use a pneumatic-tired roller weighing a minimum of 27 metric tons (30 tons) and consisting of not
less than 7 wheels equipped with pneumatic tires of equal size and diameter mounted on 2 axles attached to a
rigid frame. Equip the pneumatic tired roller with a loading platform or body suitable for ballast loading so that
the total weight of the roller can be equally distributed to all wheels. The minimum width between the outer
edge of the outside tires on a given axle shall be 1.5 m (5 ft). Provide tires with satisfactory treads. Space the
tires on the rear axle so that the entire gap between adjacent tires on the front axle will be covered by 1 tread
of the following tires. Uniformly inflate the tires so that the air pressure in the 7 tires will not vary more than
35 kPa (5 psi). Use a minimum inflation pressure of 1,034 kPa (150 psi). Operate the roller at a speed not to
exceed 1.8 m/s (6 ft/s). After all segments have been seated, clean loose debris from all joints and cracks by
suitable compressed-air equipment.

(e) Resurfacing. Place plantmix leveling course within 24 hours of completing the seating operation. Do
not allow traffic on the cracked and seated pavement, except for ramp access, before the plantmix leveling course
and at least one lift of the plantmix bituminous surface is in place.

Pave full depth through the plantmix bituminous surface within the same construction season the concrete
surface is cracked and seated.

Do not place plantmix paving joints over longitudinal joints in the concrete pavement.

METHOD OF MEASUREMENT

410.04.01 Measurement. Rubblize concrete pavement will be measured by the square meter (square
yard).

Crack and seat concrete pavement will be measured by the square meter (square yard).

Premixed bituminous paving material will be measured according to Section 404.

BASIS OF PAYMENT

410.05.01 Payment. The accepted quantities, measured as provided above, will be paid for at the con-
tract price per unit of measurement for the pay items listed below that are shown in the proposal. Payment will
be full compensation for the work prescribed in this Section.

Payment will be made under:

Pay Item Pay Unit
Rubblize Concrete PaVement. . .......oueutiniiit i Square Meter (Square Yard)
Crack and Seat Concrete Pavement ............ocvuiuiiiiniiiii i Square Meter (Square Yard)
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SECTION 501

PORTLAND CEMENT CONCRETE

DESCRIPTION

501.01.01 General. This work consists of Portland cement, fine aggregate, coarse aggregate, water and
when specified, admixtures, proportioned, placed, and cured.

MATERIALS
501.02.01 General. Material shall conform to the following Sections:
WVALET ..o Section 722
Aggregate for Portland Cement Products............ccouiuiuiiiitiniiiii i Section 706
Portland Cement.................ccooveiuiiinnnen. ...Section 701
Concrete Curing Materials and ADMIXEUIES .........ouiuinininititititi e Section 702

Use lightweight aggregates specified in Subsection 706.03.02 only where lightweight concrete is specified or
is approved.

501.02.02 Gradation Requirements. The gradation requirements represent the extreme limits in deter-
mining the suitability of material. Maintain the gradation from any one source, for any one contract, at a uni-
formity such that variations in the fineness modulus will not exceed + 0.2 from the “Base Fineness Modulus.”
The “Base Fineness Modulus” shall be the average of the most recent 10 fineness modulus values (or the aver-
age of all preceding values if less than 10 have been completed) from any one source, for any one contract.
Fine aggregate from any one source, for any one contract, having a variation in fineness modulus of more than
0.2 as prescribed above will be rejected or may be accepted subject to approved changes. The fineness modu-
lus of fine aggregate will be determined by adding the cumulative percentages, by mass, of material retained on
each of Standard Metric (U.S. Standard) sieves 4.75 mm (No. 4), 2.36 mm (No. 8), 1.18 mm (No. 16), 600
um (No. 30), 300 um (No. 50), and 150 pm (No. 100), and dividing by 100.

Do not mix or store fine aggregates from different sources of supply in the same stockpile. Do not use them
alternately in the same class of construction or job-mix without written permission. Such permission will be
contingent on amending the job-mix and batch masses as necessary to protect the quality of the concrete pro-
duced.

If the fine aggregate for a job-mix is to be a composite material from 2 or more sources, proportion mate-
rial from respective sources separately or blend by methods which will maintain the degree of uniformity or
gradation required.

Produce and stockpile adequate supplies of aggregate sufficiently in advance of construction operations as to
permit sampling and testing before use.

Place coarse aggregates which vary widely in gradation in separate stockpiles or bins and recombine in
approved proportions. Store different sizes of aggregates in stockpiles sufficiently removed from each other to
prevent the materials at the edges of piles from becoming intermixed.

If the source changes for any size of aggregate, allow time for the Engineer to determine the concrete-
making properties as provided in Subsection 501.02.04.

501.02.03 Admixtures. Air-entraining admixtures, water reducers and retarders shall conform to
Subsections 702.03.02 and 702.03.03.

Admixtures used in Class EA Concrete, Modified shall be an approved chemical admixture for concrete,
meeting the requirements of ASTM C494. Use Type “A” admixture when the anticipated high temperature for
the day is 27 °C (80 °F) or below. Use Type “D” admixture when the anticipated high temperature is above
27 °C (80 °F). When either Type “A” or “D” admixture is used the maximum slump allowed will be 65 mm
(2.5 in.). Do not adjust the water-cement ratio once the chemical admixture has been incorporated into the mix.

Do not use admixtures without written permission, except as otherwise provided in these specifications.
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Except as provided herein for pozzolan, do not use admixtures to replace cement. Do not use admixtures
containing chlorides as CL- in excess of 1% by mass in prestressed concrete. If admixtures are used to entrain
air, to reduce the water-cement ratio, to retard or accelerate setting time, or to accelerate the development of
strength, use them at the rate of dosage specified or as approved.

When the use of an air-entraining agent is specified, add it in a quantity conforming to Table I of Subsection
501.03.04.

When a High Range Water Reducing admixture is used, the slump requirements in Table I of Subsection
501.03.04 shall apply to the concrete before the admixture is added, and the slump of the concrete after the
admixture is added shall not exceed 150 mm (6 in.).

Accurately measure admixtures into each batch by approved methods.

Except as otherwise provided for air-entraining agents, submit samples of admixtures proposed for use in
advance of intended use sufficiently to permit tests to be made to determine compliance with claimed proper-
ties.

Discontinue use of admixtures whose properties are not uniform.

Dispense admixtures in liquid form. Use dispensers with sufficient capacity to measure at one time the full
quantity required for each batch. Unless liquid admixtures are added to premeasured water for the batch,
arrange their discharge into the batch to flow uniformly into the stream of water. Do not vary dosages of lig-
uid admixtures from the dosage approved by more than 5%. Design equipment for measurement for convenient
confirmation of the accuracy of measurement. If more than one liquid admixture is used, dispense each by sep-
arate equipment unless otherwise permitted in writing.

When water-reducing agents or water-reducing retarders are used, do not exceed the dosage of the admixture
which will result in an increase in the drying shrinkage of the concrete in excess of 20% when used in precast,
prestressed concrete; 10% when used in cast-in-place prestressed concrete; 10% when used in cast-in-place
reinforced concrete; or 3% when used in non-reinforced concrete pavements.

Water reducers shall reduce the water demand of concrete for a given slump at least 7% when used at the
maximum dosage recommended by the manufacturer. Do not use set retarders in dosages greater than those rec-
ommended by the manufacturer, nor more than that needed to obtain the desired retardation. The strength of
the concrete containing the admixture, at the age of 48 hours and longer, shall not be less than that of similar
concrete without the admixture.

When proposing to use an air-entraining admixture which has been previously approved, submit a certifica-
tion stating that the admixture is the same as that previously approved. If proposing an admixture for use essen-
tially the same (with only minor differences in concentration) as another previously approved material, submit
a certification stating that the product is essentially the same as the approved admixture and that no other admix-
ture or chemical agent is present.

Either before or during construction, the Engineer may require that the admixture selected be further tested
to determine its effect upon the strength of the concrete. The 7 day compressive strength of concrete contain-
ing the admixture under test shall not be less than 88% of the strength of concrete made with the same mate-
rials, the same cement content, and consistency, but without the admixtures.

Subject to the following conditions, pozzolan conforming to Subsection 702.03.05, may be used to replace
up to 17%, by mass, of the required Portland cement in concrete.

Do not replace Type III Portland cement or Type IP “blended” cement with pozzolan.

The replacement of cement with pozzolan shall be at a rate of 1.2 kg (1.2 Ib) of pozzolan for each kg (lb)
of Portland cement.

Store pozzolan in separate weather-tight facilities.

501.02.04 Concrete Making Properties. Portland cement concrete shall be subject to the following
requirements and test methods:

The strength test, as defined above, will be required for each 75 m* (100 yd?) or portion thereof, placed each
day. Other cylinders may be made and broken for information purposes.
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TEST TEST DESIGNATION REQUIREMENTS

Compressive Strength of Molded

. ASTM C39* Table I of Subsection 501.03.04
Concrete Cylinders
Making and Curing Concrete Compression and .
Flexure Test Specimens in the Laboratory ASTM C192
Making and Curing Concrete B
Compression Test Specimens in the Field Nev. T428
Unit Weight and Cement Factor, Fresh Nev. T435 Table I of Subsection 501.03.04
Concrete
Air Content Nev. T431 Table I of Subsection 501.03.04
Method of Test for Specific Gravity and Minimum saturated surface dry
: Nev. T492 .
Absorption of Coarse Aggregate condition
Method of Test for Specific Gravity and Minimum saturated surface dry
. . Nev. T493 .
Absorption of Fine Aggregate condition
Slump Nev. T438 or Nev. T439%* Table I of Subsection 501.03.04
Coring Concrete ASTM C42 Subsection 502.04.01

*The compressive strength requirements of Portland cement concrete will be based on the strength test, which is defined as the average of the break-
ing strength of 3 cylinders at 28 days.

**Unless otherwise required, Test Method No. Nev. T438 will be used.

STATISTICAL EVALUATION OF CONCRETE STRENGTH. Proportion Portland cement concrete using
the aggregates tested, such that the compressive strength requirements in Table I will be satisfied. The 28 day
concrete strength will be used as the basis for acceptance. A strength test shall consist of the average strength
of 3 cylinders fabricated and tested according to ASTM C39. Compressive strength tests made for acceptance
will be evaluated by the moving average method. A moving average is defined as the numerical average of 5
consecutive 28 day strength test results. The first individual test results shall start a moving average and shall
meet the moving average strength requirements. Until 5 test results are available, the moving average shall be
the numerical average of the existing individual test results.

The minimum moving average strength required shall be the specified 28 day strength with no more than 1
in 10 consecutive tests being allowed to fall below 95% of the specified strength. Should concrete used in the
work fail to conform to these requirements, make corrective changes, subject to written approval, in the mate-
rial mix proportions, in the concrete fabrication procedures, or take other corrective action, before placing addi-
tional concrete. In addition, make such corrective changes when the compressive strength of concrete tested at
7 days indicates, in the judgment of the Engineer, that the concrete will not attain the required compressive
strength of 28 days.

If more than 1 in 10 consecutive tests indicate a strength below 95% of the specified strength, the concrete
represented by all tests below 95% of specified strength will be subject to the provisions in Subsections
502.04.01 and 504.04.01. Any concrete represented by a single test, which indicates a strength of less than
85% of the specified strength, will be rejected or reviewed as provided in Subsections 502.04.01 and 504.04.01.

Prequalify materials, mix proportions, mixing equipment, and procedures proposed for use, before place-
ment of such concrete. Accomplish prequalification by submission of acceptable certified test data or trial batch
test reports. Prequalification data will be based on the use of the same materials and mix proportions to be used
in the work.

Certified test data must indicate that not less than 90% of at least 20 consecutive 28 day tests exceed the
specified strength, and none of the tests are less than 95% of specified strength. Fewer than 20 consecutive 28
day tests may be submitted as certified test data, but acceptance will be subject to evaluation and approval. In
no case shall the number of tests be fewer than 10. Include the most recent strength tests made on concrete of
the proposed mix design and made within one year before its proposed use.
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Trial batch test reports must indicate that the average compressive strength of 5 standard cylinders, taken from
a single batch and tested at 28 days, is at least 15% greater than the specified 28 day compressive strength and
no individual cylinder shall have a strength less than the specified strength. The prequalification requirements
may be accomplished by substituting test data for concrete tested at 7 days, and such test data will be consid-
ered acceptable if it shows that concrete will attain the required compressive strength at 28 days. Supply test
data in the report from a trial batch produced not later than 30 days before its proposed use. Whenever air-
entrainment is required, the air content of trial batches shall be within the range of the air content specified for
the concrete. Obtain trial batch test data from a qualified testing laboratory or from the same batch plant that
will produce the concrete.

Produce trial batches only from supplies of aggregates produced, stockpiled and approved for use on the proj-
ect. Trial batches produced from material sampled from deposits and artificially processed to simulate pro-
cessing methods will not be accepted.

Perform all tests for prequalification according to either the appropriate Nevada test method or the compa-
rable ASTM or AASHTO test methods. Use testing equipment in good condition and properly calibrated. If
the tests are performed during the life of this contract, notify the Engineer sufficiently in advance of perform-
ing the tests so that he can witness the test procedures.

Include the following information in the certified test data or trial batch test reports:

(a) Date of mixing.

(b) Mixing equipment and procedures used.

(c) The size of batch in cubic meters (cubic yards), and the mass, type, and source of all ingredients used.
(d) Slump of the concrete.

(e) The air content of the concrete if an air entraining agent is used.

(f) The age at the time of testing and strength of all concrete cylinders tested.

(g) The unit mass of the concrete.

(h) Grading, specific gravity (bulk SSD), and absorprion of the aggregates (Trial batch tests only).

For metric unit contracts, report all certified test data, trial batch test reports, and batch proportions includ-
ing any admixtures in metric or both metric and English units. For English unit contracts, report all certified
test data, trial batch test reports, and batch proportions including any admixtures in English or both English
and metric units.

All certified test data or trial batch test reports shall be signed by an official of the firm which performed
the tests.

Additional prequalification by testing of trial batches will be required before making any changes which could
result in a lowering of the strength or durability of the concrete.

Produce and test trial batches at a sufficiently early date so that the progress of the work is not delayed.

Perform all mix designs and trial batch tests using accredited laboratories. Accreditation shall be obtained
from one of the following national accrediting programs:

1. American Association of State Highway and Transportation Officials (AASHTO)
444 North Capitol St., N.W. Suite 249
Washington, D.C. 20001

2. American Association for Laboratory Accreditation (A2LA)
5301 Buckeystown Pike, Ste 350
Frederick, MD 20878-1409

3. National Voluntary Laboratory Accreditation Program (NVLAP)
NVLAP Program
Bldg. 411/Room A124
100 Bureau Drive Stop 2140
Gaithersburg, MD 20899-2140
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The minimum required test methods and procedures the certificate of accreditation shall include are: ASTM
C1077, C31, C39, C40, C117, C127, C128, C136, C138, C143, C172, C173, C192, C617, or AASHTO
equivalents.

CONSTRUCTION

501.03.01 Equipment. Employ approved methods in performing the work. Use approved equipment,
tools, and machinery for handling materials and executing any part of the work. Have necessary equipment on
hand and approved before concrete operations are begun.

Maintain the equipment in good condition and adjustment. Remove concrete mixers and other equipment
which are not adequate or suitable for the work.

Provide adequate internal vibrating equipment, including power, to enable the Engineer to fabricate concrete
cylinders for testing purposes.

Furnish internal vibrators with rigid or flexible shafts, preferably powered by electric motors, capable of oper-
ating at a frequency of 7,000 vibrations per minute or greater. The outside diameter or the side dimensions of
the vibrating element shall be at least 19 mm (3/4 in.) and not greater than 38 mm (1!/, in.). The length of the
shaft shall be at least 600 mm (24 in.).

501.03.02 Protecting and Sampling Cement. Provide suitable means of storing and protecting the
cement against moisture or other injurious effects. Sacked or bulk cement which has become partially set or
which contains lumps of caked cement will be rejected and shall be immediately removed from the work site.

Do not mix different brands of cement during use or in storage, nor use alternately in any one structure. Use
the same brand and kind of cement in a given structure above the ground line.

Pile the sacked cement as to permit access for tally, inspection, and identification of each shipment.

Obtain from the cement company a certificate stating that the cement delivered to the work complies with
the specifications for the type of cement specified for use. Deliver 2 copies of the certificate which is dated,
signed, and indicates the quantity of shipment.

Upon receipt of the Certificate of Compliance, the Engineer may permit the use of the cement.

When a Certificate of Compliance is not furnished, do not use the cement in the work until a release for its
use has been received from the Department’s Materials Division. Give the Department sufficient time to make
a 7 day test on approved brands of cement in common use, and a 28 day test on new or unapproved brands of
cement.

Whenever it is determined by subsequent laboratory tests of mill or field samples that the cement does not
comply with the specifications, subsequent use of cement from the same cement company will be delayed, if
required by the laboratory, until tests can be made on each lot of cement delivered.

Remove from the work any cement not conforming to the specifications, or damaged by exposure to mois-
ture.

501.03.03 Storage of Aggregates. Perform the handling and storage of aggregates as to prevent segrega-
tion or contamination by foreign materials.

Maintain aggregate stockpiles in saturated surface dry condition as directed.

In placing materials in storage or in moving them from storage to the mixer, discontinue any method which
may cause the segregation, degradation, or the combining of material of different gradings which will result in
any stockpile or bunker failing to meet specified requirements; and reprocess or waste the materials.

501.03.04 Classifications and Proportions. Give not less than 32 days notification in advance of use of
the proposed sources of materials and make arrangements for the Engineer to obtain samples as required for
testing purposes.

When requested, exceptions to the above requirement may be granted in writing by the Engineer under either
of the following conditions:

(a) The concrete structures on the project are minor in nature, such as culvert headwalls, manholes, small
boxes, sidewalks, etc., generally, when the total concrete is less than 75 m? (100 yd?).
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(b) When the aggregate source has been previously tested within the past one year and accepted by the
Department. The gradation shall meet the requirements shown in the table in Subsection 706.02.01.

Samples will not exceed 225 kg (500 Ib) for each separate grading.

Furnish a written concrete mix design giving the cement factor in kg/m? (Ib/yd?), the source and proportions
of cement, water, and each size of aggregate by mass in a saturated surface dry condition, per m? (yd?) of con-
crete and the percentage of air in the concrete proposed for use in the work. The mix design shall also show
the gradation for each individual primary aggregate nominal size, and the mathematically combined gradation
of the proposed proportions of each individual size. If proposing to use an admixture or additive, state its com-
plete brand name and the quantity proposed to be used per m? (yd®) of concrete.

Proportion Portland cement concrete by mass, such that the requirements in Table I will be satisfied. Give
advance notice in writing when any changes are to be made in the batch proportions. In the case of Class EA
concrete no changes will be allowed without new laboratory trial testing and subsequent approval.

Do not vary batches of concrete more than plus or minus 50 kg/m? (3 Ib/ft®) in unit mass from design mix.
The cement factor of any individual batch placed in the work shall not be more than 8.4 kg/m? (14 Ib/yd) less,
nor more than 14.0 kg/m? (23 Ib/yd?) greater than the designated cement factor. Batch aggregates and report by
mass to the Engineer. The masses used may be varied as necessary to comply with the above tolerances in
cement factor and unit mass.

For “Class EA Concrete, Modified” perform laboratory trial tests to determine strength and compatibility of
all materials (as specified in Table I of this Subsection and in Subsection 501.02.03) to be used. Have an
approved laboratory perform the tests and furnish documentation of such tests. Laboratory trial batches may be
observed by the Engineer.
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501.03.05 Proportioning Methods. Except as hereinafter noted, aggregate bins shall conform to either
(a) or (b) as follows:

(a) Store each specified size of aggregate in a separate bin. Provide each bin with an individual outlet gate,
designed and constructed to prevent leakage when closed. Design the gates to cut off quickly and com-
pletely.

(b) Weigh each size aggregate individually in a single bin. Provide a satisfactory method to eliminate any
excess material resulting from over-charging of the bin before the material reaches the surge hopper.

Adherence to (a) and (b) above will not be required when batching for culvert headwalls, manholes, small
boxes, sidewalks, etc., and the total quantity of Class A, AA, D, or DA concrete called for on the project does
not exceed 230 m? (300 yd3).

Proportion all aggregates by mass, with the exception that aggregates for culvert headwalls, short pieces of
curbs and gutter, or small sections of sidewalk and related minor work may be proportioned either by mass or
volume. Furnish and use measuring boxes of known capacity to measure each size of aggregate proportioned
by volume.

Weigh bulk cement separately when the batch is 0.75 m® (1 yd?) or more. Keep the scale and weigh hopper
for the cement separate and distinct from the aggregate hopper or hoppers. Interlock the discharge mechanism
of the bulk cement hopper against opening before the full amount of cement is in the hopper, against closing
before the contents of the hopper are entirely discharged and the scales are back in balance, and against open-
ing when the amount of cement in the hopper is under mass by more than 1% of the amount specified. An
interlock system is not required on projects having less than 230 m* (300 yd?) of concrete in the proposal.

Scales utilized in the proportioning device may be of the springless dial type or of the multiple beam type.
If of the dial type, size and arrange the dial so it may be read easily from the operating platform.

If of the multiple beam type, provide the scales with an indicator operated by the main beam which will give
positive visible evidence of over or under mass. Design the indicator so that it will operate during the addition
of the last 180 kg (400 Ib) of any weighing. The over travel of the indicator hand shall be at least /53 of the
loading travel. Enclose the indicator against moisture and dust.

Insulate weighing equipment against vibration or movement of other operating equipment in the plant. When
the entire plant is running, the scale reading and cutoff shall not vary from the mass designated by more than
1% for cement and 1.5% for any size of aggregate, nor 1% for the total aggregate in any batch.

Use approved scales with a Certificate of Inspection as required in Subsection 109.01.

Should separate supplies of aggregate and material of the same size group, but of different moisture content
or specific gravity be available at the proportioning plant, make withdrawals from one supply exclusively and
the material therein completely exhausted before starting upon another.

Use stockpiled aggregates in a saturated surface dry condition just before batching. The moisture content of
the aggregate shall be such that no visible separation of moisture and aggregate will take place during
transportation from the proportioning plant to the point of mixing. Stockpile aggregate containing excess mois-
ture before use until sufficiently dried to meet the above requirements.

Mix batches with cement in contact with damp aggregates within 30 minutes after being proportioned.
Construct batch trucks hauling more than one batch of cement and aggregate so that materials do not flow from
one compartment to another during haul or discharge.

Handle and measure coarse and fine aggregate separately. Empty cement directly into charging skip of the
mixer. Measure water either by volume or by mass.

Use tanks or other equipment sufficiently accurate for measuring and discharging water into the mixer so
that the amount of water delivered to the mixer for any batch shall not vary more than 1% from the required
quantity of water for any position of the mixer with respect to level plane. Arrange the tanks or other equip-
ment so as to permit the checking of the amount of water delivered by discharging into measured containers.
Discharge water rapidly in one operation into the mixing drum without dribbling. Design the equipment so that
water from the source of supply cannot enter the measuring tank while the water is being discharged from the
measuring tank into the mixer.
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501.03.06 Machine Mixing.

(a) General. Mix concrete in mechanically operated mixers, except that when permitted, batches not
exceeding 0.25 m? (!5 yd*) may be mixed by hand methods according to Subsection 501.03.07. Attach perma-
nent legible plates on mixers showing manufacturer’s rated capacity, mixing speeds, and serial number.

Mixers may be stationary mixers or truck mixers. Agitators may be truck mixers operating at agitating speed
or truck agitators. Attach a metal plate or plates on each mixer and agitator in a prominent place on which is
plainly marked the various uses for which the equipment is designed, the manufacturer’s guaranteed capacity
of the drum or container in terms of the volume of mixed concrete and the speed of rotation of the mixing drum
or blades.

Furnish samples of the fresh concrete and provide safe and satisfactory facilities for obtaining the samples.

Concrete mixers may be of the revolving drum or the revolving blade type. Operate the mixing drum or blades
uniformly at the mixing speed recommended by the manufacturer.

Maintain the temperature of materials as charged into the mixer such that the temperature of the mixed con-
crete at the time it is placed in final position is not less than 10 °C (50 °F) nor more than 32 °C (90 °F) as
specified in Subsection 501.03.10 (b). Aggregates and water used for mixing shall not exceed 65 °C (150 °F).

Mix concrete for structures for a period of not less than 1 minute nor more than 5 minutes after all materi-
als, including water, are in the mixer.

Batch and charge cement into the mixer by means that will not result either in loss of cement due to the
effect of wind, or in accumulation of cement on surfaces of conveyors or hoppers, or in other conditions which
reduce or vary the required quantity of cement in the concrete mixture.

Operate stationary mixers having a capacity of 0.75 m?® (1 yd®) or more and all paving mixers with an auto-
matic timing device that can be locked by the Engineer. Interlock the timing device and discharge mechanisms
so that during normal operations no part of the batch will be discharged until the specified mixing time has
elapsed.

Do not exceed 30 minutes total elapsed time between the intermingling of damp aggregates and cement and
the start of mixing.

Do not use mixers and agitators which have an accumulation of hard concrete or mortar or worn blades.

When central-mixed concrete is furnished and non-agitating hauling equipment is used for transporting con-
crete to the delivery point, for Portland cement concrete pavement, complete discharge into the concrete paver
within 45 minutes after the addition of the cement to the aggregates.

(b) On-Site Mixed Concrete. When mixing at the site of the work use mixers of the paving or stationary
type. Do not exceed the rated capacity of mixers as determined by the standard requirements of the AGC, except
as follows:

In paving mixers used for Portland cement concrete pavement, concrete slope protection, curbs, and side-
walks, the size of batch may exceed the rated capacity of the mixer to a total of 0.92 m3 (32.4 ft?) in 27
E mixers and 1.15 m? (40.8 ft’) in 34 E mixers. When such paving mixers are operating on grades in
excess of 6%, the size of batch shall not exceed 0.84 m? (29.7 t®) in 27 E mixers nor 1.06 m? (37.4 ft3)
in 34 E mixers. Design the mixer to hold the overcharge without spillage and to not reduce the uniformity
and strength of the resulting concrete.

(c) Ready-Mixed Concrete. Ready-mixed concrete shall include central-mixed, shrink-mixed and transit-
mixed concrete. Shrink-mixed concrete is that which has been mixed partially in a stationary mixer and the
mixing completed in a truck mixer.

Do not exceed the rated capacity in truck mixers and truck agitators as determined by the current standard
requirements of the Truck Mixer Manufacturers Bureau. Do not exceed the rated capacity in stationary mixers
as determined by the standard requirements of the AGC.

Store approved cement at the concrete plant in such a manner that it can be identified and kept separate from
other cement.

Transport ready-mixed concrete for structures in truck mixers or truck agitators.
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The mixer, when loaded to capacity, shall be capable of combining the ingredients of the concrete into a thor-
oughly mixed and uniform mass within the specified time, and of discharging the concrete with a satisfactory
degree of uniformity. The agitator, when loaded to capacity, shall be capable of maintaining the mixed concrete
in a thoroughly mixed uniform mass and of discharging the concrete with a satisfactory degree of uniformity.

Mixers and agitators will be examined periodically for changes in condition due to accumulation of hardened
concrete or mortar or to wear of the blades. When any such change of condition is found, subject the concrete
to the slump tests. If the tests indicate that the concrete is not being properly mixed, correct the faulty equip-
ment before its further use is allowed.

Equip truck mixers with electrically or mechanically actuated revolution counters by which the number of
revolutions of the drum or blades may be readily verified. Use counters of the continuous-registering, non-reset-
table type, which accurately register the number of revolutions, and mount on the truck mixer so that the
Engineer may safely and conveniently inspect them from alongside the truck.

When a truck mixer is used, mix each batch of concrete for not less than 70 nor more than 100 revolutions
of the drum or blades at the rate of rotation designated by the manufacturer of the equipment as mixing speed.
If any additional mixing is done, mix at the speed designated by the manufacturer of the equipment as agitat-
ing speed.

When shrink-mixed concrete is furnished, all requirements for transit-mixed concrete shall apply. No credit
in the number of revolutions at mixing speed will be allowed for partial mixing in a central plant.

Do not incorporate additional mixing water into the concrete during hauling or after arrival at the delivery
point, unless permitted. If additional water is incorporated into the concrete, revolve the drum not less than 30
revolutions at mixing speed after the water is added and before discharge is commenced.

Control the rate of discharge of mixed concrete from truck mixer-agitators by the speed of rotation of the
drum in the discharge direction with the discharge gate fully open.

When truck mixer or truck agitator is used for transporting concrete that has been completely mixed in a sta-
tionary mixer, mix during transportation at the agitating speed designated by the manufacturer of the equipment.

When a truck mixer or agitator is used for transporting concrete, deliver the concrete to the site of the work
and complete discharge within 90 minutes after the introduction of the mixing water to the cement and aggre-
gates, or the introduction of the cement to the aggregates. In hot weather, or under conditions contributing to
quick stiffening of the concrete, a delivery time of less than 90 minutes may be required. When a truck mixer
is used for the complete mixing of the concrete, begin the mixing operations within 30 minutes after the cement
has been intermingled with the aggregate.

A request in writing may be submitted for approval to exceed the specified 90 minute time limit for the dis-
charge of the concrete. Include in the request the maximum time limit requested, the name and dosage rate of
the admixture, and the identification of the mix design with which the admixture will be used. Design the
admixture specifically for the purpose of controlling slump loss and temperature increase, by stopping or slow-
ing the rate of hydration of the cement. A new mix design and/or a new trial batch may be required before
approval. The request will be considered only when the mixing plant is such a distance from the site of work
that it is not practical to have the mixed concrete delivered and placed within the 90 minute time limit.

All other requirements of the specifications shall remain in effect when using the admixture, including slump
and temperature requirements.

If the mixing plant is such a distance from the site of the work that is not practical to have the mixed con-
crete delivered and placed in forms within the time limit specified, do not add cement and water until such time
requirement can be complied with.

The organization supplying concrete shall have sufficient plant capacity and transporting apparatus to insure
continuous delivery at the rate required. Provide a rate of delivery of concrete such as to allow for the proper
handling and placing of concrete. An interval of more than 45 minutes between any 2 consecutive batches or
loads, a delivery and placing rate of less than 6 m?® (8 yd®) of concrete per hour on work other than new bridge
decks, or a delivery and placing rate of less than 6 m (20 ft) per hour of new concrete bridge decks, will con-
stitute cause for shutting down work for the remainder of the day. If so ordered to shut down, make a con-
struction joint at the location and of the type directed in the concrete already placed.
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After mixing of ready-mixed concrete has been completed, agitate it continuously at agitating speed until it
has been discharged from the drum.

Concrete with unmixed lumps of cement in the mixed product will be rejected.

Use a ticket system for recording the transportation and delivery of batches from the plant to the site of the
work. The tickets will be issued by a Department inspector to the truck operator at the plant for each load.
Deliver the tickets to the Department inspector at the site of the work. Do not use loads which do not carry
such tickets.

501.03.07 Hand Mixing. Do not hand mix, except in case of an emergency or under written permission.
Do not hand mix concrete to be placed under water. Hand mix only on watertight platforms. Spread the sand
evenly over the platform and the cement spread upon it. Thoroughly mix the sand and cement while dry by
means of shovels until the mixture is of uniform color, after which form it into a “crater” and add water in the
amount necessary to produce mortar of the proper consistency. Then shovel the material upon the outer portion
of the “crater” ring to the center and turn and slice the entire mass until a uniform consistency is produced.
Thoroughly wet and add the coarse aggregate to the mortar and turn and re-turn the entire mass at least 6 times
and until all of the stone particles are thoroughly covered with mortar and the mixture is of a uniform color
and appearance.

501.03.08 Retempering. Mix concrete only in such quantities as are required for immediate use and place
before initial set has taken place. Waste any concrete in which initial set has begun. Do not retemper concrete.

501.03.09 Curing.

(a) General. Cure all concrete for the length of time hereinafter specified. If Type III cement is used, the
curing time may be reduced as directed. In low temperatures, increase the curing time according to the proce-
dure specified in Subsection 501.03.10 (b).

Commence curing immediately upon completion of the finish. In the event that the application or placement
of the curing medium is delayed, cure as described under (b) below.

(b) Water Method. Keep the concrete continuously wet by the application of water for a minimum period
of 7 days after the concrete has been placed.

Use fogging equipment capable of applying water through an atomizing nozzle in the form of a fine mist,
not a spray. The equipment may use water pumped under adequate high pressure, or a combination of air and
water pumped under high pressure. Use equipment sufficiently portable for use in the direction of any prevail-
ing wind. Adapt equipment for intermittent use as directed to prevent excessive wetting of the concrete.

Cotton mats, rugs, carpets, or earth or sand blankets may be used as a curing medium to retain the mois-
ture. Use cotton mats, rugs, or carpets of such character that they will retain water.

(¢) Curing Compound Method. From the time of initial strike off of the concrete until finishing is com-
pleted and required curing is in place, fog the unformed surfaces of slab concrete in bridge decks and exposed
slabs of culverts as specified in (b) above when necessary to replace water loss due to evaporation.

Uniformly spray the entire surface of the concrete with a curing compound conforming to Subsection
702.03.01, except as hereinafter specified for concrete bridge decks that are to be the roadway surface. Apply
the curing compound to the exposed surface at a uniform minimal rate of 0.27 L/m? (1 gal/150 ft?) of area.
Apply when a light film of water is present on the surface. If the surface is dry, add water as specified in (b)
above before applying curing compound.

Hold foot traffic to a minimum and do not use these surfaces as a work area during the cure period.
Immediately repair any damaged portions of the curing film with additional compound before the expiration of
7 days.

Do not apply the curing compound until all patching and surface finishing, except grinding, has been com-
pleted. When ordered during periods of hot weather, continue fogging of the concrete with water after curing
compound is applied until no longer required. Such fogging after the application of the curing compound will
be paid for as extra work as provided in Subsection 104.03.

Deliver the curing compound to the work in ready-mixed form. At the time of use, supply the compound in
a thoroughly mixed condition with the pigment uniformly dispersed throughout the vehicle. Do not dilute or
alter the compound in any manner after manufacture, unless dilution is recommended by the manufacturer.
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Provide curing compounds which remain sprayable at temperatures above 4 °C (40 °F) and do not hard set-
tle in storage.

Warm curing compound that has become chilled to such an extent that it is too viscous for satisfactory appli-
cation to a temperature not exceeding 38 °C (100 °F).

Package the curing compound in clean 208 L (55 gal) steel barrels or round 18.9 L (5 gal) steel containers
or supply from a suitable storage tank located at the jobsite. Equip each 208 L (55 gal) barrel with a built-in
agitator having 2 sets of blades; one at the bottom, and the second, midway between top and bottom, and with
removable lids and airtight band fasteners. Keep on-site storage tanks clean and free of all contaminants. Provide
each tank with a permanent system designed to completely redisperse any settled material without introducing
air or any other foreign substance. Fill barrels in a manner that will prevent skinning. Seal 18.9 L (5§ gal) con-
tainers well with ring seals and lug type crimp lids. Provide lining of the containers which will resist the sol-
vent of the curing compound and not permit skins to be loosened into the body of the curing compound. Label
each container with the manufacturer’s name, batch number, type of compound, number of liters, and date of
manufacture. Also label with an Interstate Commerce Commission Red Label warning concerning flammabil-
ity. The label shall also warn that the curing compound shall be well stirred before use. When the curing com-
pound is shipped in tanks or tank trucks, supply a shipping invoice with each load containing the same infor-
mation as that required herein for container labels.

Curing compound may be sampled by the Engineer at the source of supply or at the job site or at both loca-
tions.

Compound not used within 120 days after the date of manufacture, may require additional testing before use,
to determine compliance to requirements.

Cure Portland cement concrete bridge decks that are to be roadway surfaces with a bridge deck curing com-
pound conforming to Subsection 702.03.04. Treat the top surface area of concrete bridge decks. Exercise care
to keep the compound off all parapets or other surfaces which are to receive a “Fine Surface Finish (“FSF”).”

The application rate of the bridge deck curing compound, at any point, shall be 0.30 + 0.05 L/m? (1 gal/135
ft> + 20 ft? ). Equip power operated spraying equipment for application of curing compound with an operational
pressure gage and means of controlling the pressure.

Apply the curing compound to the top surface of concrete bridge decks following the surface finishing oper-
ation immediately after the moisture sheen begins to disappear from the surface, but before any drying shrink-
age or craze cracks begin to appear. In the event of any delay in the application of curing compound, which
could result in any drying or cracking of the surface, immediately start application of water with an atomizing
nozzle as specified in (b) above, and continue until application of the compound is resumed or started. Do not
apply compound over any resulting free standing water. Immediately repair any damaged portions of the curing
film with additional compound before the expiration of 7 days.

(d) Waterproof Membrane Method. Keep the exposed finished surfaces of concrete damp with water using
an atomizing nozzle, as specified in (b) above, until the concrete has set. Place the curing membrane after the
concrete has set. Form the membrane into sheets of such width as to provide a complete cover of the entire
concrete surface. Securely cement all joints in the sheets together in such a manner as to provide a waterproof
joint. Overlap sheets a minimum of 450 mm (18 in.). Securely weigh down the sheets by placing a bank of
earth on the edges of the sheets or by other satisfactory means.

Sheeting material shall conform to Subsection 702.03.01.

Keep the curing membrane in place for not less than 7 days. Immediately repair any broken or damaged por-
tions before the expiration of the curing period with new sheets properly cemented into place, or water cure as
described above. Do not use sections of the membrane which have lost their waterproof qualities or have been
damaged to such an extent as to render them unfit for curing.

(¢) Form Method. Forms kept on concrete surfaces will be considered adequate cure. Use one of the
above methods on the exposed surfaces if the forms are removed within 7 days after the concrete has been
placed.

See Subsection 502.03.12.
501.03.10 Weather Limitations.

(a) General. If impending inclement weather conditions exist, decide whether or not to begin the pour.
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Before any concrete is placed, have adequate provisions readily available as approved, to protect the concrete
from any impending weather conditions. In case precipitation should occur after placing operations have started,
provide ample covering to protect the work. Stop the placing of concrete before the quantity of precipitation is
sufficient to cause a flow or to wash the surface.

(b) Cold Weather—General. Maintain concrete at a temperature of not less than 10 °C (50 °F) for the first
3 days and not less than 4 °C (40 °F) for the next 4 days. The count of time will commence immediately upon
completion of final placement and vibration.

One 24 hour period shall constitute 1 day.

The temperature of the concrete will be determined by placement of thermometers on the concrete surfaces
and properly insulating said devices to record the surface temperature of the concrete according to Test Method
No. Nev. T440. Temperature will be monitored continuously throughout the total protection time required by
this Subsection. If the surface temperature of the concrete falls below 4 °C (40 °F) for a duration of 3 hours
or more in any 24 hour period during the time of temperature protection, the time will be increased 1 day for
each day this occurs. Maintain an absolute minimum temperature of 2 °C (35 °F) for the total time of protec-
tion specified. Should the temperature of the concrete fall below 2 °C (35 °F) at any time, damage may occur.
The assessment of damage will be determined by the Department and concrete so damaged may require repair
or replacement at the option of the Engineer.

Supply the concrete at a temperature of at least 10 °C (50 °F) and not more than 32 °C (90 °F) at the time
of placing. See Subsection 501.03.06. Do not use heating equipment or methods which alter or prevent the
entrainment of the required amount of air in the concrete. Use equipment capable of heating the materials uni-
formly. Do not heat aggregates and water used for mixing to a temperature exceeding 66 °C (150 °F). Do not
use concrete containing frost or lumps at the time of placing.

Stockpiled aggregates may be heated by the use of dry heat or steam. Do not heat aggregates directly by gas
or oil flame or on sheet metal over fire. Do not use live steam on or through binned aggregates.

Maintain reinforcing steel free of ice, snow or frost during placement of concrete. Do not place concrete on
frozen ground.

(¢) Low Temperature Protection.

1. General. After the concrete has been placed, take means to protect the concrete from any impending
low temperatures. Methods and materials not hereinafter prescribed may be used if approved and the following
requirements adhered to:

a. Use fire resistant materials.
b. Use waterproof materials.
c. Use materials which do not adhere, abraid, or damage the surface of the concrete.

2. Insulating Blankets. Use fire resistant and waterproof insulating blankets to protect concrete from low
temperatures. Secure the blankets and overlap along the edges and joints to insure that no opening will exist in
the protection due to high winds or other adverse conditions. Make provisions to allow the reading of any
thermometers placed inside of the protection. When depositing concrete against previously cast concrete, extend
the blanket insulation at least 350 mm (14 in.) onto the existing concrete and securely hold in place.

3. Heating and Housing. Concrete may be protected by applying artificial heat within an enclosure.
Construct the enclosure with fire resistant material, unless otherwise approved. Arrange the heating system so
as to provide uniform heating, insuring that the concrete farthest from the source of heat is receiving adequate
protection without drying the concrete near the source of heat so as to cause shrinkage cracks.

(d) Hot Weather. Supply concrete at a temperature of not more than 32 °C (90 °F) measured immediately
before placement.

For continuous placement on the deck on continuous steel units, retard the initial set of the concrete suffi-
ciently to insure that it remains plastic in not less than the span immediately preceding the one being placed.

For both simple and continuous spans, submit a retardation schedule for approval.

The consistency of the concrete as placed should allow the completion of initial finishing operations without
the addition of water to the surface.
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When conditions are such that additional moisture is needed for initial finishing, apply the required water to
the surface by fog spray only, and hold to a minimum amount. Apply fog spray for this purpose as specified in
Subsection 501.03.09 (b).

From the time of initial strike-off until final finish is complete, protect the unformed surfaces of slab con-
crete from rapid evaporation of mixing water from the concrete due to wind, high temperature, low humidity,
or combinations thereof.

Use fogging equipment capable of providing a fog mist, as necessary, to the area between the finishing
machine and the tining machine. The fogging equipment shall meet the requirements of Subsection 501.03.09
(b). If at any time it becomes apparent that the combination of fogging and curing application are not, or will
not be effective in preventing plastic shrinkage cracking, stop the concrete placement until environmental con-
ditions improve substantially, or until other preventative measures are approved in writing.

BASIS OF PAYMENT

501.05.01 Payment. Portland cement concrete will be measured and paid for by the provisions specified
in the various Sections of these specifications covering construction requiring concrete.
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SECTION 502

CONCRETE STRUCTURES

DESCRIPTION

502.01.01 General. This work consists of furnishing and placing Portland cement concrete in bridges,
culverts, headwalls, retaining walls, barrier rail, and other structures.

This work shall also consist of furnishing and installing joint seals and expansion joints and furnishing and
placing elastomeric concrete.

MATERIALS
502.02.01 General. Material shall conform to the following Sections:
Portland Cement COMCTELE .......o.iuuittt ettt e et eaenen Section 501
Concrete Curing Materials and AdMIXTUTES .....oueutninitinitet ettt ettt eeaeaaene Section 702
JOINE MALETIAIS . ..o eeeee e e e Section 707
REINFOTCEMENE ... .ottt e e Section 713
MiSCellaneous METALS .......ouinetit ittt e e e Section 712
Elastomeric Bearing Pads ..........c.o.ouiuiuiiiiii Section 725
Concrete Surface Finishing Material .............ooooiiiiiiiiiii e Section 727

Use concrete of the class or classes designated in the proposal and on the plans. Unless otherwise specified,
use Class A or Class AA concrete. Class D may be substituted for Class A concrete or Class DA may be sub-
stituted for Class AA concrete.

502.02.02 Strip Seal Expansion Joints. The strip seal expansion joints shall consist of a neoprene strip
seal and steel restrainer. Weld anchorage rods to the steel restrainers as shown on the plans and as hereinafter
specified.

The steel restrainers shall conform to the following requirements:

(@)

(b)

©
(d)

Be extruded or hot rolled steel conforming to ASTM AS588 or galvanized ASTM A36. Not be built-up
welded sections.

Provide a mechanical locking groove for the neoprene strip seals conforming generally to the configura-
tion shown on the plans. Any dimensions shown on the plans are mandatory.

Have a flat upper surface to provide a smooth riding surface across the joint.

Have a minimum 7.9 mm (56 in.) metal thickness as measured from the internal locking mechanism to
any outside edge.

The neoprene strip seals shall conform to the following requirements:

(@)
(b)
(©

(d
©)]

Conform to ASTM D2628, except for the recovery and compression tests.
Lock into the groove of the steel restrainer to form a watertight seal.

Be manufactured and installed in one continuous piece. If indicated on the plans, special intersections
shall be shop fabricated in a mold under heat and pressure.

Not be any part of the load bearing riding surface.

Be recessed below the normal riding surface throughout the limits of movement of the joint.

Lubricant adhesive used in bonding the neoprene strip seal to the steel restrainers shall be a one part mois-
ture curing polyurethane and hydrocarbon solvent mixture conforming to ASTM D4070.

The anchor bars shall conform to ASTM AS588 or galvanized ASTM A36. An alternate anchorage detail may
be used upon approval.

502.02.03 Elastomeric Concrete. Elastomeric concrete shall consist of fluid thermosetting binder com-
posed of resin and hardener and aggregate which may include filler materials. The elastomeric concrete shall

223



502 CONCRETE STRUCTURES

be elastic, flexible and have a high bond strength to concrete and steel. Exact components, mixing proportions,
temperature and weather limitations, shall be as recommended by the manufacturer.

Accompany each shipment of elastomeric binder with a Material Safety Data Sheet (MSDS).

Prepackage all components for unit mixing. Package reactive components in airtight containers and protected
from light and moisture. Package aggregate and filler materials so as to protect them from moisture or other
contamination.

Grade aggregate such that 100% passes the 16 mm (5/g in.) sieve and no more than 5% is retained on the
12.5 mm (1, in.) sieve. All other grading requirements shall be as required by the manufacturer.

The binder and binder-aggregate system shall meet the following requirements when prepared and tested using
the specified methods. Cure test specimens at 23 °C (74 °F) = 2 °C (4 °F) and 50 = 10% relative humidity for
7 days before testing unless they are to be oven aged. Maintain oven aging specimens at 60 °C (140 °F)
+ 2 °C (4 °F) for 30 days before testing.

Test Test Method Requirement
Minimum Maximum
Requirements for the binder after
7 day cure:
Brittleness by Impact, kg-m (ft-1b) * 1.0 (7.0) —
Tensile Strength, kPa (psi) ASTM D638 ** 3,500 (500) —
Tensile Stress, kPa (psi) ASTM D638 ** — 3,500 (500)
Ultimate Elongation, % ASTM D638 ** 80 —
Tear Resistance, N/mm (Ib/in.) ASTM D624 ** 14 (80) —
Requirements for binder after 30 day
oven aging:
Brittleness by Impact, kg-m (ft-1b) * 1.0 (7.0) —
Tensile Strength, kPa (psi) ASTM D638 ** 3,500 (500) —
Tensile Stress, kPa (psi) ASTM D638 ** — 5,500 (800)
Ultimate Elongation, % ASTM D638 ** 50 —

Requirements for the complete binder-

aggregate mixture after 7 day cure:
Compressive Stress, MPa (psi) ASTM D695 ** 5.5 (800) 21 (3,000)
Resilience, % * 70 —

* As in the following Testing Requirements.
** As modified in the following Testing Requirements.

(a) Testing Requirements.

1. Preparation. Specimens are to be prepared by thoroughly mixing the components in the ratios specified
by the manufacturer. Before mixing, the components are to be heated to the temperatures recommended by the
manufacturer, if required, during placement to provide a workable mixture and give an initial cure representa-
tive of field placement. Do no apply heat after mixing.

2. Curing. After removing specimens from the molds, specimens shall be cured either at 23 °C (73 °F)
+ 2 °C (4 °F) for 7 days or at 60 °C (140 °F) = 2 °C (4 °F) for 30 days, as specified, and tested at the end of
this period.

3. Procedures. Brittleness by Impact specimens shall be a cast disc with 62.5 mm (2.5 in.) £ 1 mm (0.05
in.) diameter and 9.5 mm (0.375 in. ) £ 0.25 mm (0.010 in.) thickness. Faces are to be sanded flat and par-
allel. After 7 day cure, the specimen is conditioned to 0 °C (32 °F) by immersion in ice water. Before each
impact, the specimen is removed from the ice water, towelled dry and placed on a dry machined steel plate. A
0.45 kg (1.0 1b) steel ball is immediately dropped onto the center of the specimen from an initial height of 1.5
m (5 ft). The drop height is increased in 0.15 m (0.5 ft) intervals until the specimen fails by cracking. The
average value determined from 4 specimens shall be expressed in kg-m (ft-1b).

The Tensile Strength specimens shall conform to the Type IV specimen with dimension WO of 25 mm (1
in.). This corresponds to Die C of ASTM D412. Thickness and width of the specimen neck shall be measured
by dial gage or caliper and the cross-sectional area determined. An initial test machine jaw separation of 50
mm (2 in.) and a crosshead speed of 50 mm (2 in.) per minute shall be used. The specimen shall be loaded to
failure and the maximum load used to determine the tensile strength. At least 8 specimens shall be tested.
Specimens with obvious flaws shall be discarded.
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The Tensile Stress test shall conform to the requirements of the Tensile Strength test specified above, using
the same specimens. The load shall be measured when the elongation is 12.5 mm (0.5 in.) based on crosshead
travel. This load shall be used to determine the Tensile Stress.

The Ultimate Elongation test shall conform to the requirements of the Tensile Strength test specified above,
using the same specimens. Ultimate Elongation shall be determined from the initial jaw separation and the
amount of crosshead travel at failure, expressed as a percent of the original gage length.

Tear Resistance test shall be conducted using Die C specimens. Thickness of the specimen at the point of
tear shall be measured by a dial gage before testing. An initial testing machine jaw separation of 50 mm (2 in.)
and a crosshead speed of 50 mm (2 in.) per minute shall be used. A minimum of 5 specimens shall be tested.

Compression Stress tests shall be conducted on cast 50 mm (2 in.) cubes. Test specimens shall have flat, par-
allel opposing faces free from irregularities. Thickness of specimens shall be determined to within 25 um (0.001
in.) before loading. Specimens shall be placed in a compression machine and the dial gage zeroed at 450 N
(100 1b). The load shall be increased at a rate of 4 mm (0.15 in.) per minute until a deflection of 2.5 mm (0.10
in.) is reached, the compressive load at this point is used to determine the compressive stress.

The Resilience test is a continuation of the Compressive Stress test. After removal of the load, the test spec-
imen is allowed to recover for 5 minutes after which the thickness is remeasured. Resilience is the percent recov-
ery calculated as follows:

Resilience, % = (A + FT —IT) x 100
A

Where: FT = Final Thickness, mm (in.)
IT = Initial Thickness, mm (in.)
A = 2.5 mm (0.10 in.)

CONSTRUCTION

502.03.01 Depth of Footings. Consider the elevation of the bottoms of footings, as shown on the plans,
as approximate only and changes may be ordered in writing in dimensions or elevations of footings as may be
necessary to secure a satisfactory foundation.

502.03.02 Forms. Build forms mortar tight and of sufficient rigidity to prevent distortion due to the pres-
sure of the concrete and other loads incidental to the construction operations. Thoroughly clean forms previ-
ously used of all dirt, mortar, and foreign matter before being reused. Thoroughly coat all inside surfaces of
the forms with an approved coating or form oil before concrete is poured in forms. Do not use coating or form
oil which leaves film on the surface of the form that can be absorbed by the concrete. When required and imme-
diately before placing concrete, thoroughly wet the forms with water.

Submit detailed plans of form work for examination when requested. If such plans are not satisfactory, make
the necessary changes as required. Be responsible to obtain satisfactory results with the plans submitted or cor-
rected.

Construct the forms to be substantial and unyielding and design so that the finished concrete will conform to
the proper dimensions and contours. Design forms to take into account the effect of vibration on the concrete
as it is placed.

Fillet forms at all exposed corners unless corners are rounded as hereinafter provided. Use triangular mold-
ing for fillets with 2 equal sides. In general, the width of the equal sides of moldings shall be 19 mm (34 in.);
for massive work, such as heavy pier copings and columns, the width shall be 38 to 50 mm (1.5 to 2 in.). Top
edges of walls may be filleted or rounded as hereinafter provided for curbs. Round top edges of curbs and slabs
with an edging tool to a radius of 12.5 to 19 mm (! to 34 in.).

When concrete is placed in excavation, provide forms for all vertical surfaces unless otherwise permitted.
Provide ports in high, thin walls to permit thorough cleaning before placing concrete.

If the forms develop any defects, such as bulging or sagging, after the concrete has been poured, correct that
portion of the work in a satisfactory manner.

During the erection and after the completion of the forms, protect them in such manner as to preclude shrink-
age, warping, curling, and distortion.
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Keep the falsework and forms supporting the bottom slab of the superstructure of box girder structures in
place until the curing period of the deck of the superstructure has expired. Unless otherwise permitted, remove
forms for the webs of box girders before the deck slab is poured. Completely remove all interior forms in box
girders, except those permitted to remain in place, and clear the inside of the box girder of all loose material
and sweep clean.

Side forms for beams, girders, columns, railing, or other members of the structure wherein the forms do not
resist dead load bending may be removed as specified in Subsection 502.03.12 (c).

Remove the side forms for arch rings, columns, and piers before the members of the structure which they
support are poured or placed, so that the quality of the concrete may be inspected. Construct all such side forms
so that they may be removed without disturbing other forms which resist direct load or bending stresses.

The condition of the forms will have a direct bearing upon the amount of finishing required.
Use full pieces of forms which extend from the bottom to the top of the wall or post.
Form curved surfaces to provide a smooth surface without visible breaks.

Construct the forms so that portions, where finishing is required, may be removed without disturbing por-
tions of forms to remain.

Construct forms of sufficient strength to carry the dead mass of the concrete as a liquid without a deflection
in excess of span length/120, and if such deflection occurs, it will be sufficient cause for rejection of the work.

Camber forms for girders and slabs in such amounts as may be required.

Use approved form clamps or bolts to fasten forms. Do not use ties consisting of twisted wire loops to hold
forms in position during the placing of concrete.

Provide positive acting bolts or form clamps of sufficient strength and number to prevent spreading of the
forms. Provide such types that can be entirely removed or cut back sufficiently to allow finishing of the con-
crete.

Use “exterior type” plywood for forms of the grade concrete-form exterior, conforming to the specifications
of the U.S. Department of Transportation, National Bureau of Standards, Commercial Standards, latest edition.
Furnish and place plywood form panels in 1,200 mm (4 ft) widths and in uniform lengths of not less than 2,400
mm (8 ft), except where the dimensions of the member formed are less. Where form panels are attached directly
to the studding or joints, use panels not less than 15.9 mm (/s in.) thick. Form panels less than 15.9 mm (%/s
in.) thick, may be used with continuous backing of 25 mm (1 in.) nominal thickness surfaced material. Place
form panels in a neat symmetrical approved pattern. Place the panel with the long dimension perpendicular to
the studs.

Plywood for left-in-place forms in box girders may be of any grade and thickness that will satisfy the other
requirements of this Subsection.

Fabricated stay-in-place metal forms may be used for concrete floor slabs when so noted on the plans.

Fabricate metal forms to remain in place for concrete floor slabs from steel conforming to ASTM A446
(Grade A through E) having a coating class of G165.

The following criteria shall govern the design of permanent stay-in-place steel bridge deck forms.

Design the steel forms on the basis of dead load of form, reinforcement, plastic concrete, plus 2.5 kN/m?
(50 Ib/ft?) for construction loads. The unit working stress in the steel sheet shall be not more than 72.5% of
the specified minimum yield strength of the material furnished, and not more than 250 MPa (36,000 psi).

The mass of metal forms plus the mass of deck slab, including concrete in form corrugation, shall not exceed
the load for the mass of the slab at plan thickness by more than 720 N/m? (15 Ib/ft?), unless otherwise shown
on the plans.

The dead load deflection of metal forms due to mass of plastic concrete, deck steel reinforcement, and metal
forms shall not exceed the following:

(a) For form design spans of 3 m (10 ft) or less, L/180 or 12.5 mm (0.5 in.), whichever is less.
(b) For form design spans greater than 3 m (10 ft), L/240 or 19 mm (0.75 in.), whichever is less.
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The total dead load used to compute this deflection shall in no case be less than 5.7 kN/m? (120 Ib/ft?).

Do not field weld metal bridge deck forms to girders, stringers, cap beams, and other load carrying mem-
bers unless otherwise shown on the plans or approved in writing.

Base the permissible form camber on the actual dead load condition. Do not use camber to compensate for
deflection in excess of the foregoing limits.

The design span of the form sheets shall be the clear span of the form plus 50 mm (2 in.) measured paral-
lel to the form flutes.

Compute physical design properties according to requirements of the AISI Specification for the Design of
Cold Formed Steel Structural Members, latest edition.

Install reinforcement with a minimum concrete cover of 25 mm (1 in.). Maintain the plan dimensions of both
layers of primary deck reinforcement from the top surface of the concrete deck.

Do not consider permanent steel bridge deck forms as lateral bracing for compression flanges of supporting
structural members.

Do not use permanent steel bridge deck forms in panels where longitudinal deck construction joints are
located between stringers.

Do not weld to flanges in tension or to structural steel bridge elements fabricated from non-weldable grades
of steel.

Submit fabricator shop and erection drawings for approval. Indicate in these plans, the grade of steel, the
physical and section properties for all permanent steel bridge deck form sheets, and a clear indication of loca-
tions where the forms are supported by steel beam flanges subject to tensile stresses.

Install forms according to submitted and approved detailed fabrication and erection plans.

Do not allow form sheets to rest directly on the top of the stringer or floor beam flanges. Securely fasten
sheets to form supports with a minimum bearing length of 25 mm (1 in.) at each end. Place form supports in
direct contact with the flange of stringer or floor beam. Make all attachments by permissible welds, bolts, clips,
or other approved means. Weld according to the provisions of AWS D1.1, except that 3 mm (0.125 in.) fillet
welds will be permitted.

Thoroughly clean, wire brush and paint satisfactorily any permanently exposed form metal where the galva-
nized coating has been damaged with 2 coats of zinc oxide-zinc dust primer, FSS TT-P-641, Type II, no color
added. Minor heat discoloration in areas of welds need not be touched up.

Locate transverse construction joints at the bottom of a flute and field drill 6 mm (0.25 in.) weep holes not
more than 300 mm (12 in.) on center along the line of the joint.

Place particular emphasis on proper vibration of the concrete to avoid honeycomb and voids, especially at
construction joints, expansion joints, valleys and ends of form sheets. Use approved pouring sequences, proce-
dures, and mixes. Do not use calcium chloride or any other admixture containing chloride salts in concrete
placed on permanent steel bridge deck forms.

After the deck concrete has been in place for a minimum period of 2 days, test the concrete for soundness
and bonding of the forms by sounding with a hammer as directed. If areas of doubtful soundness are disclosed
by this procedure, remove the forms from such areas for visual inspection after the pour has attained adequate
strength.

At locations where sections of the forms are removed, the replacement of the forms will not be required, but
repair the adjacent metal forms and supports to present a neat appearance and assure their satisfactory retention.
As soon as the form is removed, the concrete surfaces will be examined for cavities, honeycombing, and other
defects. If irregularities are found, and it is determined that these irregularities do not justify rejection of the
work, repair the concrete as directed and give it an ordinary surface finish. If the concrete where the form is
removed is unsatisfactory, remove additional forms, as necessary, to inspect and repair the slab. Modify meth-
ods of construction as required to obtain satisfactory concrete in the slab. Remove and repair all unsatisfactory
concrete as directed.

The amount of sounding and form removal may be moderated, at the Engineer’s discretion, after a substan-
tial amount of slab has been constructed and inspected, if the results of the inspections indicate that sound con-
crete is being obtained throughout the slabs.
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502.03.03 Falsework. Design and construct safe and adequate falsework which provides the necessary
rigidity, supports the loads imposed, and produces the finished structure lines and grades indicated on the plans.

Furnish detailed drawings of falsework, along with design calculations showing the stresses and deflections
of the load supporting members, according to Subsection 105.02, for any structure having a clear cast-in-place
span of 6 m (20 ft) or greater, or where any falsework clear span length exceeds 5 m (16 ft), or where provi-
sions for vehicular, pedestrian, or railroad traffic through the falsework is made. Include a diagram showing
concrete placement sequence with construction joint locations, and details of the methods, sequences and equip-
ment proposed for falsework removal. Such drawings shall be stamped with a seal and signed by an engineer
who is registered as a Civil Engineer in the State of Nevada. Joists and form work for pier caps, deck slabs,
and deck overhangs shall be considered as falsework and shall be designed as such and submitted for approval
according to this Subsection. If such drawings are not satisfactory, have such changes made in them as may be
required.

Show anticipated total settlement of falsework in the drawings. Total settlement should include falsework foot-
ing settlement and joint take up. Anticipated settlements shall not exceed 25 mm (1 in.). For girder bridges,
design falsework supporting deck slabs and overhangs with no differential settlement between the girders and
the deck forms during placement of deck concrete.

Allow 30 days for Department review and approval of complete falsework shop drawings. Allow an additional
60 days for such shop drawings that also require Railroad approval. Do not begin falsework construction until
the shop drawings have been approved. No additional time will be provided for shop drawing submittals that
are returned for correction by either the Department or the Railroad.

Approval by the Engineer of the falsework drawings or falsework inspection performed by the Engineer will
in no way relieve the Contractor of full responsibility for the falsework.

Falsework on steel structures shall also conform to Subsection 506.03.23.

Do not use earth fills in lieu of falsework unless otherwise indicated on the plans. Do not use fill slopes
greater than the angle of repose for the material being used. Place a minimum berm of 1 m (3 ft) around the
structure at the top of the fill.

Except for placement of foundation pads and piles, do not start the construction of any unit of falsework until
the drawings for that unit are reviewed and approved.

When footing type foundations are used, determine the bearing value of the soil and show the assumed val-
ues for both wet and dry soil conditions in the design of the falsework on the falsework drawings.

Make provisions for drainage of any excavation in the vicinity of the abutment and pier footings to prevent
the ponding of water which could cause degradation of the foundation material.

The design load for falsework shall consist of the sum of dead and live vertical loads, and an assumed hor-
izontal load. The minimum total design load for any falsework shall be not less than 4.8 kN/m? (100 Ib/ft?) for
the combined live and dead loads regardless of slab thickness.

Dead loads shall include the mass of concrete, reinforcing steel, and forms. The weight of concrete, rein-
forcing steel, and forms shall be assumed to be not less than 26 kN/m? (160 Ib/ft®) for normal concrete and
not less than 20 kN/m? (130 Ib/ft®) for lightweight concrete.

Live loads shall consist of the actual load of any equipment to be supported by falsework applied as con-
centrated loads at the points of contact and a uniform load of not less than 960 N/m? (20 Ib/ft?>) applied over
the area supported. In addition to the preceding live loads, assume a load of 1,100 N/m (75 Ib/ft) applied to
the outside edge of deck overhangs.

The assumed horizontal load to be resisted by the falsework bracing system shall be the sum of the actual
horizontal loads due to equipment, construction sequence, or other causes. In no case shall the assumed hori-
zontal load to be resisted in any direction be less than 2% of the total dead load. Design the falsework so that
it will have sufficient rigidity to resist the assumed horizontal load before the placement of concrete.

The minimum horizontal design wind load allowed for heavy-duty steel shoring or steel pipe column false-
work having a vertical load carrying capacity exceeding 130 kN (30 kips) per leg or column shall be the sum
of the products of the wind impact area, shape factor, and applicable wind pressure value for each height zone.
Consider the wind impact area as the total projected area of all elements in the tower face or falsework bent
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normal to the direction of the applied wind. Use a shape factor of 2.2 for heavy-duty shoring and 1.0 for pipe
column falsework. Refer to the current AASHTO “Guide Design Specifications for Bridge Temporary Works”
for wind loading design.

The minimum horizontal design wind load allowed on all other types of falsework, including falsework sup-
ported on heavy-duty shoring or pipe column falsework, shall be the sum of the products of the wind impact
area and applicable wind pressure value for each height zone. Consider the impact area as the gross projected
area of the falsework and any unrestrained portion of the permanent structure, excluding the areas between false-
work bents or towers where diagonal bracing is not used. Refer to the current AASHTO “Guide Design
Specifications for Bridge Temporary Works” for wind loading design.

Design falsework for the support of superstructures assuming the entire superstructure cross-section, except
railing, is to be placed at one time.

In addition to the minimum requirements specified in Subsection 502.03.03, when designing falsework for
box girder structures with internal falsework bracing systems using flexible members capable of withstanding
tensile forces only, include in the design, the vertical effects caused by the horizontal load combined with the
dead and live loads imposed by concrete placement for the girder stems and connected bottom slabs.

Design falsework footings to carry the load imposed upon them without exceeding the estimated soil bearing
values and anticipated settlements. Support falsework, which cannot be founded on a satisfactory footing, on
piling which will be spaced, driven, and removed in an approved manner.

Design foundations for individual steel towers where the maximum leg load exceeds 130 kN (30 kips) so that
uniform settlement takes place under all legs of each tower under all loading conditions.

Provide temporary bracing, as necessary, to withstand all imposed loads during erection, construction and
removal of any falsework. Show provisions in the falsework drawings for temporary bracing or other acceptable
methods during each phase of erection and removal. Design the temporary bracing to resist wind loads.

If the concrete is to be prestressed, design the falsework to support any increased or readjusted loads caused
by prestressing forces.

Use the following maximum allowable stresses, loadings, and deflections in the design of the falsework. The
stresses listed are based upon the use of undamaged, high quality materials and reduce such stresses if lesser
quality materials are to be used. Properly evaluate falsework materials and design the falsework to safely carry
the actual loads imposed.

(a) Timber.
Compression perpendicular to the Srain ..............o.oooiiiiiiiiiiiiiiiii e 3.1 MPa (450 psi)
Compression parallel to the grain,
subject to cOlumN aCtiON COTTECHION ....uuuttintnt ettt ettt et eeeneas 11.0 MPa (1,600 psi)
Extreme fiber stress in Dending..........c.o.iuiuiuiiiiiiii e 12.4 MPa (1,800 psi)
HOTIZontal SREAT ..ot e 1.0 MPa (140 psi)
PN b1 B TS5 11 () + B P 8.3 MPa (1,200 psi)
MoOAUIUS O EIASTICILY . vvenenteten ittt et et e et et e e et e e e enanens 11.0 GPa (1.6 x 10° psi)
(b) Structural Glued Laminated Timbers About x-x AXis.
Compression perpendicular to the grain .............coooiiiiiiiiiii e 3.5 MPa (500 psi)
Compression parallel to the grain,
subject t0 cOluMN ACtION COTTECHION ...\ vuutittt ettt ittt ettt et e ee e eaeaenens 11.0 MPa (1,600 psi)
Extreme fiber stress in Bending.............oueeiuiniiitini i 13.8 MPa (2,000 psi)
HOTZONtAl ShEar . ... . .e i e e e 1.3 MPa (185 psi)
MoOdUIUS O EIASTICILY +..venenteten ittt ettt et e ee e enens 11.7 GPa (1.7 x 10° psi)

(¢c) Plywood and Plyform.

Compression perpendicular t0 faCe. ... ....o.ouiiitit i e 2.9 MPa (425 psi)
Extreme fiber stress in Dending..........o.ouiuiuiuiiiiii e 13.8 MPa (2,000 psi)
ROIING SNEAT ...ttt e 0.8 MPa (110 psi)
Shear perpendicular to the PHES .......o.ouitiniiii e 1.7 MPa (250 psi)
Modulus Of laStICILY ... ..eueei e 11.0 GPa (1.6 x 10° psi)

Design timber connections according to the stresses and loads allowed in the National Design Specifications
for Wood Construction by the National Forest Products Association except do not apply the reductions in allow-
able loads required therein for high moisture condition of the lumber and service conditions.
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Steel. For identified grades of steel, do not exceed design stresses, except stresses due to flexural com-
pression, by more than 125% of those specified in the Manual of Steel Construction as published by the
AISC.

When the grade of steel cannot be positively identified, do not exceed design stresses, except stresses due
to flexural compression, of either those specified in said AISC Manual for ASTM A36 (AASHTO M183)
steel or the following:

Tension, axial and flexXural .............ooiiiiii i 152 MPa (22,000 psi)
Compression, axial except L/r

shall not exceed 120.......c.iuiiiniiiiii e 110 -0.0026(L/r)> MPa [16,000 -0.38(L/r)? psi]
Shear on gross SECtion Of WeD .. ... ...t 100 MPa (14,500 psi)
Web crippling for rolled Shapes ..........couiuiiiiiniii 110 MPa (16,000 psi)

For all grades of steel, do not exceed the following design stresses:
Compression, fIEXUTAL.............coeiiiii e 82,700 MPa | (12 x 10°) psi
Ld/bt Ld/bt

but not to exceed 152 MPa (22,000 psi) for unidentified
steel or steel conforming to ASTM A36 nor 125% of 0.6
Fy for other identified steel.

In the foregoing formulas, “L” is the unsupported length; “d” is the least dimension of rectangular
columns, or the width of a square of equivalent cross-sectional area for round columns, or the depth of
beams; “b” is the width; “t” is the thickness of the compression flange; and “r” is the radius of gyra-
tion of the member. All dimensions are expressed in mm (in.). “Fy” is the specified minimum yield
stress, MPa (psi), for the grade of steel used.

The modulus of elasticity (E) used for steel shall be 200 GPa (29.0 x 10° psi).
Deflections. Do not consider live and impact loads in calculating deflections.

For plywood, joists, and those other members where it is not practical to provide risers or camber strips,
the limiting deflection shall not be greater than !479 of the span.

For stringers, girders, and other load carrying members paralleling the roadway centerline where span
deflection of 5 mm (0.2 in.) or more is anticipated, install risers to provide for the calculated construc-
tion dead load deflection in addition to the camber requirements as set forth in the plans. Deflection of
these load carrying members will not be a limiting factor where risers are provided. Stress, in this case,
is the control.

Manufactured Assemblies. Do not exceed the manufacturer’s recommendations for the maximum load-
ings and deflections used on jacks, brackets, columns, joists, and other manufactured devices. Do not
exceed /70 of the spans for dead load deflection of such joists used at locations other than under deck
slabs between girders. If requested, furnish catalog data listing such manufacturer’s recommendations or
perform tests as necessary to demonstrate the adequacy of any such device proposed for use.

Special Locations. In addition to the minimum requirements specified in this Subsection, the design and
construction of falsework over or adjacent to roadways or railroads which are open to traffic shall be sta-
ble if subject to impact by vehicles. Consider falsework posts which are supporting members that cross
over a roadway or railroad as being adjacent to roadways or railroads. Consider falsework posts adjacent
to roadways if the row of posts nearest the roadway is located within a horizontal distance less than or
equal to the combined total height of the falsework and forms. Consider falsework posts adjacent to rail-
roads if the row of posts nearest the tracks are within a horizontal distance less than 3 m (10 ft) meas-
ured from the centerline of the tracks. Provide any additional features for the work needed to ensure that
falsework will be stable if subjected to impact by vehicles. The falsework design at these locations shall
include, but not be limited to, the following minimum provisions specified herein.

The vertical load used for the design of falsework posts and towers, but not footings, which support the
portion of the falsework over openings, shall be the greater of the following:

1. 150% of the design load calculated in conformance with the provisions for design load previously
specified but not including any increased or readjusted loads caused by the prestressing forces, or

2. The increased or readjusted loads caused by the prestressing forces.

Falsework posts adjacent to roadways or railroads shall consist of either steel with a minimum section

230



CONCRETE STRUCTURES 502

modulus about each axis of 156 x 10> mm? (9.5 in.?) or sound timbers with minimum section modulus
about each axis of 4.1 x 10® mm? (250 in.3).

Mechanically connect each falsework post adjacent to roadways or railroads to its supporting footing at
its base, or otherwise provide lateral restraint, so as to withstand a force of not less than 9 kN (2,000
Ib) applied at the base of the post in any direction except toward the roadway or railroad track. Also,
mechanically connect posts to the falsework cap or stringer capable of resisting a load in any horizontal
direction of not less than 4.5 kN (1,000 Ib).

For falsework spans over roadways, mechanically connect to the falsework cap or framing, all exterior
falsework stringers and stringers adjacent to the ends of discontinous caps, the stringer or stringers over
points of minimum vertical clearance and every fifth remaining stringer. The mechanical connections shall
be capable of resisting a load in any direction, including uplift on the stringer, of not less than 2.2 kN
(500 1b). Install connections before traffic is allowed to pass beneath the span. Connect all falsework
stringers to the caps for falsework spans over railroads.

Connect timber bracing to falsework bents which are located adjacent to roadways and railroads with 16
mm (53 in.) diameter or larger bolts.

Construct the falsework to conform to the falsework drawings. Use materials of the quality necessary to sus-
tain the stresses required by the falsework design. Construct falsework that will support the loads imposed on
it without excessive settlement or take-up beyond that shown on the falsework drawings. Use suitable screw jacks
or wedges in pairs in connection with the falsework to set the forms to grade or camber as shown on the plans,
or to take up any settlement in the form work either before or during the placing of concrete. Excessive use of
blocking and shims will be cause for rejection of the falsework.

Upon completion of the falsework and before placing loads, the Civil Engineer responsible for the design of
the above falsework shall inspect the falsework and certify to the Engineer that each falsework system has been
assembled according to the approved falsework drawings. Do not place loads on the falsework until the Engineer
has received the certifications.

Immediately before placing bridge superstructure concrete, check all falsework and wedges or jacks and make
all necessary adjustments. Exercise care to insure that settlement and deflection due to the added mass of the
superstructure concrete will be a minimum. Provide suitable means such as telltales attached to the soffit forms
to permit ready measurement of settlement and deflection as it occurs.

Should unanticipated events occur, including settlements that deviate more than + 10 mm (3/s in.) from those
indicated on the falsework drawings, which in the opinion of the Engineer would prevent obtaining a structure
conforming to the requirements of these specifications, discontinue placement of concrete until corrective meas-
ures satisfactory to the Engineer are provided. In the event satisfactory measures are not provided prior to ini-
tial set of the concrete in the affected area, discontinue placement of concrete at a location determined by the
Engineer, and remove all concrete deemed unacceptable.

Place falsework on a solid footing safe against undermining, protected from softening, and capable of sup-
porting the loads imposed on it. When requested, demonstrate by suitable load tests that the soil bearing val-
ues assumed for the design of the falsework do not exceed the supporting capacity of the soil.

Provide falsework openings for traffic and pedestrians as shown in the contract plans. Firmly attach solid
sheeting of 19 mm (3/4 in.) plywood or 50 mm (2 in.) planking to the vertical supports adjacent to the travel-
way. Extend the sheeting vertically from 450 mm (18 in.) above the roadway surface to 2.25 m (7.5 ft) above
the roadway surface. Place portable temporary barrier rail, along each edge of the travelway. Install barrier rail
a minimum of 300 mm (1 ft) from the vertical supports of the falsework.

Provide falsework openings for railroad traffic as shown on the plans. Completely sheath falsework bents
located within 6 m (20 ft) of the center line of a railroad track in the area between 1 m (3 ft) and 5 m (17 ft)
above the track elevation on the side facing the track. Sheathing shall consist of plywood not less than 16 mm
(%% in.) thick or lumber not less than 19 mm (3, in.) thick. In addition to sheathing, provide bracing on the
bents to resist the design horizontal load or 22 kN (5,000 1b) whichever is greater.

502.03.04 Reinforcement. Furnish and place reinforcing as shown on the plans and according to Section
505.

502.03.05 Cofferdams and Cribs. Carry cofferdams for foundation construction well below the bottom
of the footings and well brace and make as watertight as practical. Make the interior dimensions of cofferdams
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such as to provide sufficient clearance for constructing forms and, when no seal is placed, to permit pumping
outside the forms.

Submit for approval, drawings showing proposed method of construction of cofferdams or cribs according to
Subsection 105.02. Do not start cofferdam construction before the submitted drawings are approved.

After the completion of the substructure, remove the cofferdams with all sheeting and bracing to 300 mm (1
ft) below the stream bed. Perform such removal in such a manner as not to disturb or mar the finished con-
crete foundation.

502.03.06 Pumping Water. Perform pumping from the interior of any foundation enclosure in such a
manner as to preclude the possibility of the movement of water through any fresh concrete. Do not pump dur-
ing the placing of concrete or for a period of at least 24 hours thereafter, unless it is done from a suitable pump
separated from the concrete work by a watertight wall or other effective means.

Do not pump to dewater a sealed cofferdam until the seal has set sufficiently to withstand the hydrostatic
pressure.

502.03.07 Mixing Concrete. Mix and proportion concrete as specified in Section 501.

502.03.08 Handling and Placing Concrete.

(a) General. In preparation for the placing of concrete, remove all sawdust, chips, and other construction
debris and extraneous matter from the interior of forms. Remove temporary struts, stays, and braces, which
hold the forms in correct shape and alignment, pending the placing of concrete, when the concrete placing has
reached an elevation rendering their service unnecessary. Entirely remove these temporary members from the
forms and do not bury in the concrete.

Before placement of major concrete, the Engineer may designate a time and place satisfactory to the
Contractor for a pre-pour conference. The pre-pour conference shall be held not more than 2 weeks in advance
of the scheduled pour. At such time, requirements will be outlined to be followed in the performance of the
work.

Do not use concrete which does not reach its final position in the forms within the time stipulated under
Section 501.

Thoroughly moisten surfaces on which concrete is to be placed with water immediately before placing con-
crete.

Place concrete to avoid segregation of the material and the displacement of the reinforcement. The use of
long troughs, chutes, and pipes for conveying concrete from the mixer to the forms may be permitted only with
written approval. If inferior concrete is produced by the use of such conveyors, their use will be ordered dis-
continued and a satisfactory method of placing substituted.

Make open troughs and chutes of metal or line with metal. On steep slopes, equip the chutes with baffles or
use with short lengths that reverse the direction of movement.

Keep all chutes, troughs, and pipes clean and free from coatings of hardened concrete by thoroughly flush-
ing with water after each run. Discharge water used for flushing clear of the structure.

When placing operations would involve dropping the concrete more than 1.5 m (5 ft), deposit it through sheet
metal or other approved pipes, except when placing concrete for thin vertical walls less than 375 mm (15 in.)
thick, double belting may be used in lieu of adjustable pipes or elephant trunks. Keep the pipes full of concrete
during placing and keep their lower ends buried in the newly placed concrete. After initial set of the concrete,
do not jar the forms or place strain on the ends of projecting reinforcement bars.

Consolidate concrete placed in concrete structures, except tremie seal concrete, by means of mechanical vibra-
tion subject to the following paragraphs:

1. Supply enough vibrators to consolidate incoming concrete to a proper degree within 15 minutes after it
is deposited in the forms. Make available at least 2 vibrators at the site of the structures where more than
20 m3 (25 yd®) of concrete is being placed.

2. Internally vibrate unless given special authorization for other methods.
Use vibrators capable of transmitting vibration to the concrete at frequencies of not less than 4,500
impulses per minute.
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4. Use an intensity of vibration such as to visibly affect a mass of concrete of 25 mm (1 in.) slump over a
radius of at least 450 mm (18 in.).

5. Manipulate vibrators to thoroughly work the concrete around the reinforcement, imbedded fixtures, and
into the corners and angles of the forms.

Apply vibration at the point of deposit and in the area of freshly deposited concrete. Insert and withdraw
the vibrators out of the concrete slowly. Vibrate for sufficient duration and intensity to thoroughly con-
solidate the concrete, but do not continue at any one point to the extent that localized areas of grout are
formed.

Uniformly space vibrators not farther apart than twice the radius over which the vibration is visibly effec-
tive.

6. Do not apply vibration directly or through the reinforcement to sections or layers of concrete which have
hardened to the degree that the concrete ceases to be plastic under vibration. Do not use to make con-
crete flow in the forms over distances so great as to cause segregation, and do not use vibrators to trans-
port concrete in the forms.

7. Supplement vibration by such spading as necessary to insure smooth surfaces and dense concrete along
form surfaces and in corners and locations impossible to reach with the vibrators.

8. Apply the provisions of this article to the filler concrete for steel grid floor, except apply the vibrator to
the steel.

9. Provide vibrators used to consolidate concrete containing epoxy-coated reinforcing steel with a resilient
covering to prevent damage to the coating.

Immediately following the discontinuance of placing concrete, remove all accumulations of mortar splashed
upon the reinforcement steel and the surfaces of forms. Do not puddle dried mortar chips and dust into the
unset concrete. If the accumulations are not removed before the concrete becoming set, exercise care not to
injure or break the concrete-steel bond at and near the surface of the concrete while cleaning the reinforcement
steel.

(b) Culverts. Place the base slab or footings of box culverts and allow to set before the remainder of the
culvert is constructed.

Before concrete is placed in the sidewalls, thoroughly clean the culvert footing of all shavings, sticks, saw-
dust, or other extraneous material and carefully chip and roughen the surface to a minimum 6 mm (!/4 in.)
amplitude.

Do not construct walls and top slab as a monolith on box culverts where the depth of pour below the bot-
tom of the top slab exceeds 1.2 m (4 ft) unless approved in writing. Make any necessary construction joints
vertical and at right angles to the axis of the culvert.

When walls are poured separately, in non-rigid frame box culverts, place the concrete in the walls and allow
to set a minimum of 2 hours before placing the top slab.

When walls are poured separately, in rigid frame box culverts, place the concrete in the walls and allow to
set a minimum of 12 hours before placing the top slab.

Construct each wing wall, monolithically. Make construction joints, where unavoidable, horizontal and locate
so that no joint will be visible in the exposed face of the wing wall above the ground line.

(c) Girders, Slabs, and Columns. When the height of any point of web is more than 0.9 m (3 ft) from the
bottom of the top slab to bottom of the web for “T” beams, or to construction joint for box girders, pour the
top slab independent of webs.

Place concrete in slab spans in one continuous operation for each span unless otherwise specified.

Place concrete in columns in one continuous operation, unless otherwise specified. Allow the concrete to set
at least 12 hours before the succeeding pour is started.

Before pouring concrete for superstructure, expose the forms on base of columns sufficiently to determine
the character of the concrete in the columns.
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502.03.09 Pumping Concrete. Arrange the equipment so that no vibrations result which might damage
freshly placed concrete.

Where concrete is conveyed and placed by mechanically applied pressure, supply suitable equipment and ade-
quate in capacity for the work. Operate pump so that a continuous stream of concrete without air pockets is
produced. When pumping is completed, eject the concrete remaining in the pipeline, if it is to be used, in such
a manner that there will be no contamination of the concrete or separation of the ingredients.

Do not use aluminum conduit for concrete pumping.

502.03.10 Concrete Deposited Under Water. If conditions render it impossible or inadvisable, in the
opinion of the Engineer, to dewater excavations before placing concrete, deposit under water, by means of a
tremie or a concrete pump, a seal course of concrete of sufficient thickness to thoroughly seal the cofferdam.
Carefully place the concrete in a compact mass and do not disturb after being deposited. Maintain still water
at the point of deposit.

Do not use an aluminum tremie for placing concrete.

A tremie shall consist of a watertight tube having a diameter of not less than 250 mm (10 in.) with a hop-
per at the top. When a batch is dumped into the hopper, induce the flow of concrete by slightly raising the dis-
charge end, always keeping it in the deposited concrete.

Equip concrete pump discharge tubes and tremie tubes with a device that will prevent water from entering
the tube while charging the tube with concrete. Support such tubes so as to permit free movement of the dis-
charge end over the entire top surface of the work and to permit rapid lowering when necessary to retard or
stop the flow of concrete. Fill the tubes by a method that will prevent washing of the concrete. Completely sub-
merge the discharge end in concrete at all times. The tubes shall contain sufficient concrete to prevent any water
entry. Provide continuous flow until the work is completed and the resulting concrete seal is monolithic and
homogeneous.

Concrete deposited in water shall be Class A or Class AA with 10% extra cement added. The exact thick-
ness of the seal will depend upon the hydrostatic head, bond and spacing of piles, size of cofferdam, and other
related factors, but provide a seal not less than 600 mm (2 ft) in thickness. Before dewatering, allow the con-
crete in the seal to cure for not less than 5 days after placing.

If a seal which is to withstand hydrostatic pressure is placed in water having a temperature below 7 °C
(45 °F), increase the curing time before dewatering. Do not consider periods of time during which the tempera-
ture of the water has been continuously below 3 °C (38 °F) as curing time. After the concrete seal obtains ade-
quate strength, dewater the cofferdam and clean the top of the concrete of all scum, laitance, and sediment.
Before fresh concrete is deposited, remove local high spots as necessary to provide proper clearance for rein-
forcing steel.

502.03.11 Construction Joints. Make construction joints only where located on the plans or shown in
the pouring schedule, unless otherwise approved.

Where the placing of concrete is delayed until the placed concrete has taken its initial set and for which no
expansion joints are provided, plan for in advance and receive approval for construction joints. Place concrete
continuously from joint to joint. Make these joints perpendicular to the principal lines of stress and, in gen-
eral, locate at points of minimum shear. Make joints only as shown on the plans in cantilevered members. Avoid
horizontal joints at piers and abutments, except where specified, and when used do not locate within 600 mm
(2 ft) of the normal water level.

Unless otherwise specified, strike off construction joints but do not trowel.

When making a horizontal construction joint, take care to have the concrete as dry as possible, and draw off
any excess water or creamy material before the concrete sets. On all exposed surfaces, make the line of the pro-
posed joint truly straight by placing a temporary straightedge on the inside of the form and pouring the con-
crete so that it will set flush with the edge as provided.

Avoid visible joints upon exposed faces, smooth the top surfaces of the concrete adjacent to the forms with
a trowel. Where a “feather edge” might be produced at a construction joint, as in the sloped top surface of a
wing wall, use a form work insert to produce a blocked out portion in the preceding layer which produces an
edge thickness of not less than 150 mm (6 in.) in the succeeding layer.

When the work is unexpectedly interrupted by breakdowns, inclement weather, or other causes, and the con-
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crete as placed would produce an improper construction joint, either rearrange the freshly deposited concrete,
or continue by hand mixing, if necessary, until a suitable arrangement is made for a construction joint. When
such a joint occurs at a section on which there is shearing stress, provide adequate mechanical bond across the
joint by inserting reinforcing steel, or by some other satisfactory means, which will prevent a plane of weak-
ness.

In resuming work, thoroughly clean the surface of the concrete previously placed of dirt, scum, laitance, or
other soft or porous materials by one of the following methods:

(a) Clean concrete surface of fresh concrete (not more than 8 hours after placement) with air and water jets
in such a manner that the surface is thoroughly cleaned and the aggregate is not loosened.

(b) Clean hardened concrete surface (more than 8 hours after placement) by abrasive blast methods in such
a manner that the aggregate is not loosened or the edges of the concrete shattered.

Thoroughly wash the surface of the joint with clean water and tighten the forms to close contact with the
previously placed work. Wet the surface of the joint just before placing new concrete.

502.03.12 Removal of Falsework and Forms.

(a) General. Do not use a method of form removal likely to cause overstressing of the concrete. Do not
remove forms and their supports without approval. Remove supports in such a manner as to permit the concrete
to uniformly and gradually take the stresses due to its own mass.

Compressive strengths will be determined by Test Methods No. Nev. T428 and ASTM C39 and will be con-
sidered information tests only and not acceptance tests as described in Subsection 501.02.04.

The time and strength requirements placed on falsework removal also pertains to the removal of earth fills
used in lieu of falsework. Retain the slopes of the earth fill as originally placed until the same time and strength
requirements are met.

See Subsection 501.03.09.

(b) Falsework. Do not release falsework supporting any span of a simple span bridge before 10 days after
the last concrete, excluding concrete above the bridge deck, has been placed. Unless otherwise permitted, do
not release falsework supporting any span of a continuous or rigid frame bridge before 10 days after the last
concrete, excluding concrete above the bridge deck, has been placed in that span and in the adjacent portions
of each adjoining span for a length equal to at least half the length of the span where falsework is to be released.

In cold weather, increase all time requirements one day for every day the curing time is increased as pre-
scribed in Subsection 501.03.10 (b).

Do not release falsework for cast-in-place prestressed portions of structures until after all the prestressing
steel has been tensioned.

Do not remove falsework supporting any span of a continuous or rigid frame bridge until all required pre-
stressing has been completed in that span and in the adjacent portions of each adjoining span for a length equal
to at least half the length of the span where falsework is to be released.

Remove falsework for arch bridges uniformly and gradually, beginning at the crown and working toward the
springing, to permit the arch to take its load slowly and evenly. Strike falsework for adjacent arch spans simul-
taneously.

Do not release falsework supporting overhangs, deck slabs between girders, and girder stems which slope 45°
or more off vertical before 7 days after the deck concrete has been placed.

Falsework supporting the sides of the girder stems which slope less than 45° off vertical may be removed
before placing deck slab concrete, providing a reshoring system is installed. The reshoring system consists of
lateral supports which are designed to resist all rotational forces acting on the stem, including those caused by
the placement of deck slab conrete. Install such lateral supports immediately after each form panel is removed
and before the release of supports for the adjacent form panel.

Do not release falsework for bent caps which will support steel or precast concrete girders before 7 days after
the cap concrete has been placed. Do not erect girders onto such bent caps before 7 days after the cap concrete
has been placed and the concrete in the cap has attained a compressive strength of 18 MPa (2,600 psi) or 80%
of the specified strength, whichever is higher. If high early strength is obtained with Type III cement or other
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admixtures, the cure periods may be reduced, if approved in writing. Strength requirements are applicable
regardless of the type of cement or admixtures used.

Do not release falsework for bridge spans until the supported concrete has attained a compressive strength of
18 MPa (2,600 psi) or 80% of the specified strength, whichever is higher.

Do not release falsework for box culverts and other structures with decks lower than the roadway pavement
and with span lengths of 4.2 m (14 ft) or less until the last placed concrete has attained a compressive strength
of 11 MPa (1,600 psi), provided that curing of the concrete is not interrupted. Perform falsework removal for
other box culverts in conformance to the requirements for release of bridge falsework.

Do not release falsework for arch culverts before 40 hours after the supported concrete has been placed.
Remove all falsework materials at least 0.6 m (2 ft) below the surface of the original ground or original stream
bed. When falsework piling is driven within the limits of ditch or channel excavation areas, remove the false-
work piling within such areas to at least 0.6 m (2 ft) below the bottom and side slopes of said excavated areas.

Remove all debris and refuse resulting from the work and leave the premises in a neat and presentable con-
dition.

(¢) Forms. Do not remove forms on parapets and curbs until concrete has set sufficiently to prevent dis-
torting or cracking.

Do not remove forms for columns, walls, sides of beams, girders, and all other parts, which are not sub-
jected to stress, until the concrete has reached a minimum age of 12 hours.

Do not remove forms which are subjected to stresses until the requirements of (b) above have been satisfied,
unless otherwise approved.

Do not remove forms and replace with shoring, except as provided in (b) above.

502.03.13 Expansion and Fixed Joints and Bearings. Construct bridge expansion joints to the tolerances
specified for bridge decks in Subsection 502.03.16.

Construct all joints according to details shown on the plans and according to the type as specified herein.

(a) Open Joints. Place open joints in the locations shown on the plans and construct by the insertion and
subsequent removal of a wood strip, metal plate, or other approved material. Accomplish the insertion and
removal of the template without chipping or breaking the corners of the concrete. Do not extend reinforcement
across an open joint unless so specified on the plans.

(b) Filled Joints. Construct poured expansion joints similar to open joints. Place the premolded type fillers
in correct position as the concrete on one side of the joint is placed. After the form is removed, place the con-
crete on the other side.

Insure that joint recesses are free of curing compound at the time the joint material is placed.

(c) Steel Joints. Accurately shape the plates, angles, or other structural shapes at the shop to conform to
the section of the concrete floor. Perform fabrication and painting in conformance to the requirements of these
specifications covering those items. When called for on the plans or in the Special Provisions, galvanize the
materials in lieu of painting. Take care to insure that the surface in the finished plane is true and free of warp-
ing. Employ positive methods in placing the joints to keep them in correct position during the placing of the
concrete. Make the opening at expansion joints as designated on the plans at normal temperature, and take care
to avoid impairment of the clearance in any manner.

(d) Waterstops. Furnish and install waterstops according to the details shown on the plans. Support the edge
of the waterstop in a satisfactory manner.

Manufacture waterstops from either natural rubber, synthetic rubber, or polyvinyl chloride (PVC), conform-
ing to Subsection 707.03.03.

Manufacture waterstops with an integral cross section which is uniform within £3 mm (!/ in.) in width, and
with a web thickness or bulb diameter, within +1.5 mm (!/j¢ in.) and -0.8 mm (!/3; in.). Do not splice in
straight strips. Cure strips, splices, and special connection pieces in a manner such that any cross section shall
be dense, homogeneous, and free from all porosity. Fully mold all junctions in the special connection pieces.
During the vulcanizing period, securely hold the joint by suitable clamps.
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Use stainless steel parts to mechanically vulcanize field splices for natural or synthetic rubber waterstops, or
use a rubber splicing union of the same stock as the waterstop. Construct finished splices with a tensile strength
of 17.5 N/mm (100 Ib/in.) of width. Form field splices for polyvinyl chloride waterstops by heat sealing the
adjacent surfaces according to the manufacturer’s recommendations. Use a thermostatically controlled electric
source of heat to make all splices. Supply sufficient heat to melt but not char the plastic.

Cut and splice waterstops, at changes in direction to avoid buckling or distortion of the web or flange.

(e) Bearing Devices. Construct bearing plates, bars, rockers, assemblies, and other expansion or fixed
devices according to the details shown on the plans. Hot-dip galvanize devices after fabrication according to
Section 715. Structural steel and cast steel shall conform to Section 506, for those items. Set bearing plates
level and set the rockers or other expansion devices to conform to the temperature at the time of erection or to
the setting specified.

For bearing assemblies or masonry plates to be placed (not embedded) directly on concrete, construct the
concrete bearing area slightly above grade and finish by grinding or other approved means to a true level plane
which shall not vary perceptibly from a straightedge placed in any direction across the area. Construct the fin-
ished plane to within 3 mm (! in.) of the elevation shown on the plans.

For elastomeric bearing pads, elastic bearing pads, or preformed fabric pads, wood float finish the concrete
surfaces on which pads or packing are to be placed to a level plane which shall not vary more than 1.5 mm
(Y16 in.) from a straightedge placed in any direction across the area. Construct the finished plane to within 3
mm (!/3 in.) of the elevation shown on the plans.

For bearing assemblies or masonry plates to be placed on grout pads, place them according to Subsection
506.03.24.

(f) Elastomeric Bearing Pads. Submit 2 sets of complete working drawings for the laminated bearing pads,
prepared specifically for this contract, for review and approval. Do not fabricate any bearings until the work-
ing drawings are approved. After approval, submit 5 sets of approved working drawings. Supply working draw-
ing sheets not exceeding 700 mm (28 in.) by 1,050 mm (42 in.) in size and include on each drawing the job-
site name of the structure as shown on the contract plans, bridge number, contract number, Contractor, and
subcontractor, if any. Provide plain or laminated pads as indicated on the plans. Laminated pads consist of alter-
nate laminations of elastomer and metal or elastomer and fabric bonded together according to Section 725. If
no lamination increment is indicated, laminate the pads every 12.5 mm (/ in.).

Supply elastomeric bearing pads of the durometer indicated on the plans. If no durometer is indicated, sup-
ply 50 durometer pads.

(g) Preformed Elastomeric Joint Seal (Compression Joint Seal). Furnish and install preformed elastomeric
joint seals with a lubricant adhesive. Preformed elastomeric joint seals shall conform to Subsection 707.03.05.
The lubricant-adhesive shall conform to ASTM D4070.

Install preformed elastomeric joint seals in saw cut grooves. Cut the sides of saw cut grooves simultaneously
to a uniform width and depth. Remove all debris, concrete spillage, and foreign material from the groove. Repair
all spalls, fractures, or voids in the concrete surfaces of the joint groove. Bevel the lips of the saw cut 6 mm
(Y4 in.) by grinding. Before placement of the seal, clean the joint by abrasive blast cleaning and remove the
residue by high pressure air jets. Protect water stops from the abrasive blasts.

Saw cutting is not required for armored metal joints. Joints installed in curbs, sidewalks, barrier rails, or rail-
ings will not require saw cutting provided the grooves are formed to the same dimensions as the saw cutting of
the deck.

Make shop splices with no visible offset of exterior surfaces, and showing no evidence of bond failure. Do
not field splice.

At the open ends of the seal, fill each cell to a depth of 75 mm (3 in.) with an open cell polyurethane foam
or other approved material.

Install the seal with equipment which will not twist or distort the seal, elongate the seal longitudinally or
otherwise cause damage to the seal or to the concrete forming the groove.

Liberally apply lubricant adhesive to the sides of the seal and vertical surfaces of the groove immediately
before installation, according to directions furnished by the manufacturer. Do not use material which has
skinned over or which has settled in the containers, to the extent that it cannot be easily redispersed by hand
stirring to form a smooth uniform product.
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Install the seal so that its top edges are in a plane normal to the sides of the groove.

Furnish a Certificate of Compliance and a certified test report for each lot of preformed elastomeric joint seal
and lubricant-adhesive. In the certified test report for the elastomeric joint seals, include the movement rating
of the seal. Have the testing performed by the manufacturer or an independent testing agency.

The Engineer may sample each lot of prefabricated joint seal and/or lubricant adhesive. Joint seal samples
shall be 600 mm (24 in.) in length. Samples will be taken at random from stock at the jobsite or at a location
acceptable to the Engineer and the manufacturer.

Submit the Certificates of Compliance and certified test results 30 days in advance of proposed use. At this
time any required sampling will be determined.

(h) Strip Seal Expansion Joints. Install the strip seal expansion joint system as detailed on the plans, as
hereinafter specified and as recommended by the manufacturer.

Submit 4 sets of complete fabrication and erection drawings for each joint for approval before fabrication.
The drawings shall show all material specifications, details and dimensions necessary to fabricate and install the
strip seal expansion joints. Measure actual joint widths and openings and show on the drawings.

Install the strip seal gland in one continuous length, full width of the travel way. The steel extrusions can be
supplied in minimum lengths of 6 m (20 ft) and field welded unless shown otherwise on the plans. All shop
and field welding shall conform to Section 506.

Install the strip seal expansion joint supports before the top slab of the structure is poured. Do not install the
neoprene strip seal until after any required elastomeric concrete has cured. After installation, flood the joint
with water and inspect for leakage. If leakage is observed, repair the strip seal expansion joint as recommended
by the manufacturer and as approved.

Do not place extrusions until after grinding is completed.
502.03.14 Curing. Cure formed concrete according to Subsection 501.03.09.

502.03.15 Patching. After removal of forms, cut back all metal ties except those to be used to aid future
forming and patch. Remove and patch honeycomb. Excessive honeycomb will be sufficient cause for rejection
of all or a part of the structure.

Chip loose or broken material away until a dense, uniform surface exposing solid coarse aggregate is
obtained. Cut away feathered edges to form a face perpendicular to the surface being patched. Thoroughly sat-
urate all surfaces of the cavity with water. Coat contact surfaces with an approved bonding agent. Bonding agent
may be mixed with mortar in lieu of coating the contact surfaces.

Patching mortar shall consist of 1 part Portland cement and 2 parts mortar aggregate by volume. Add only
enough water to the mortar to permit placing and packing. Use white cement or other approved tinting mate-
rials on all surfaces where an “ordinary finish” is the final finish. For patching large or deep areas, add coarse
aggregate to the patching mortar.

Thoroughly tamp the patching mortar into place. Mortar may be placed pneumatically when approved. Float
the surface of the mortar with a wooden float before initial set takes place. The patch shall present a neat and
workmanlike appearance.

Cure the patched surface by one of the methods described in Subsection 501.03.09.
Patching is the only treatment required for those portions of the structure 0.6 m (2 ft) below ground.

When an item of “Concrete Bridge Deck Repair” is included in the proposal, give 2 weeks notification in
advance of the anticipated date that the existing bridge deck(s) will be exposed and available for inspection and
testing to determine the extent of defective areas requiring repair. Accomplish repair of existing concrete bridge
decks as hereinafter provided:

(a) The areas to be repaired will be designated. Break and remove the concrete to such depth that sound con-
crete is exposed over the entire area. Limit the mass of pneumatic hammers to a maximum of 16 kg (35
Ib) for concrete removal. Excavate edges of the patch area in a manner that will result in an approxi-
mately vertical face and not a feathered edge. Do not saw cut around the perimeter of a patch due to the
possibility of cutting reinforcing steel. Exercise care to prevent damage to reinforcing steel and concrete
which will remain in place.
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(b) After loose material has been removed, blow out the excavation with compressed air or flush with water.
Remove excess water. Do not allow oil from the compressor to be deposited on the contact surfaces.

(c) If reinforcing steel contains rust, remove all visible rust by air blasting with abrasive. Apply an approved
spray-on corrosion inhibitor according to the manufacture’s recommendations.

(d) Following cleaning of the excavated area and before placement of the concrete patch, apply an approved
bonding adhesive to the area to be patched. Apply the bonding adhesive according to the manufacturer’s
recommendations and instructions.

(e) Use one of the following concrete mixtures, depending on the depth of the patch:

1. Concrete mixture for thin patches 50 mm (2 in.) and less in depth:
NEAT MATERIAL

Test Test Method Requirement
Compressive Strength, 3 hr ASTM C109 21 MPa (3,000 psi) Minimum
Compressive Strength, 24 hr ASTM C109 35 MPa (5,000 psi) Minimum

Abrasion Loss, 24 hr Calif. Test 550 25 g Maximum
Final Set Time — 25 minutes Minimum
Shrinkage, 4 days ASTM C596 0.13% Maximum
Soluble Chlorides Calif. Test 422 0.05% Maximum
Soluble Sulfates, as SO, Calif. Test 417 0.25% Maximum
MAXIMUM EXTENDED MATERIAL
Test Test Method Requirements
Flexural Strength, 24 hr Calif. Test 551 3.5 MPa (500 psi) Minimum
Bond to Dry P.C.C., 24 hr Calif. Test 551 2.8 MPa (400 psi) Minimum
Bond to SSD P.C.C., 24 hr Calif. Test 551 2.1 MPa (300 psi) Minimum
Absorption Calif. Test 551 10% Maximum

2. Concrete mixture for normal patches over 50 mm (2 in.) in depth. Use Class AA, DA, or EA Concrete
as approved by the Engineer and conforming to Section 501.

3. Epoxy concrete patches (any depth). The epoxy must be suitable for use in freeze-thaw environments,
must be formulated for use in bonding the epoxy concrete to old Portland cement concrete, and must be
able to provide a 28 day compressive strength of 31 MPa (4,500 psi) to the epoxy concrete. The epoxy
shall conform to Subsection 728.03.01. The epoxy and the mix for the epoxy concrete must be approved
before use.

(f) Use a vibrating screed to consolidate all patching concrete regardless of thickness and do not use a bull
float. Except as hereinafter set forth for joints, the finish obtained by the vibrating screed shall be con-
sidered the final finish.

(g) Duplicate all joints in the original slab and provide joints between the patch and any abutting slabs in a
manner that will allow the patch to move identically with the base slab.

(h) Commence curing immediately upon completion of finishing. Cure according to Subsection 501.03.09
(b), except continue cure for a minimum of 4 hours after finishing. Upon completion of the above cur-
ing period, apply an approved membrane curing compound according to Subsection 501.03.09 (c).

502.03.16 Finish of Horizontal Surfaces. Construct concrete bridge decks and approach slabs to the
requirements of this Subsection. Strike off and consolidate concrete to provide the proper grade and cross sec-
tion and finish to a smooth, even surface. Do not produce variations that will prevent drainage from any part
of the deck. Correct the surface by grinding the high areas as specified herein. Use an edging tool at non-
armored deck edges. The term finishing equipment as used in this Subsection refers to both finishing machines
and finishing bridges.

Limit the rate of placing concrete to that which can be finished before the beginning of initial set. Do not
place bridge deck concrete until the Engineer is satisfied that the rate of producing and placing concrete will
be sufficient to complete the placing and finishing operations within the scheduled time, that a sufficient num-
ber of experienced finishing equipment operators and concrete finishers are employed, that fogging equipment
and all necessary finishing tools and equipment are on hand at the site of the work and in satisfactory condi-
tion for use. Set up and demonstrate proper working condition of the finishing equipment to permit inspection
during the daylight hours before each pour. Provide adequate lighting facilities if it is determined that concrete
placement and finishing operations may not be completed during daylight hours.
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Should settlement or other unanticipated events occur, which in the opinion of the Engineer would prevent
obtaining a bridge deck conforming to the requirements of these specifications, discontinue placing of deck con-
crete until satisfactory corrective measures are provided. In the event satisfactory measures are not provided
before initial set of the concrete in the affected area, discontinue the placing of concrete and install a bulkhead
at a location determined by the Engineer. Immediately remove all concrete in place within the affected area.

Unless otherwise specified in the plans, after placing and consolidating the concrete, use a finishing machine
to perform concrete strike off, finishing and texturing. Use a self propelled mechanical finishing machine capa-
ble of forward and reverse movement under positive control. The finishing machine shall be equipped with a
rotating cylindrical single or double drum screed not more than 1.5 m (5§ ft) in length, operating transversely
to the bridge centerline. It shall have the necessary adjustments to produce the required cross section and grade
and shall allow all screeds to be raised and lowered under positive control. The upper vertical limit of screed
travel shall permit the screed to clear the finished concrete surface. Use hand tools operated from finishing
bridge(s) to supplement the finishing machine as specified or otherwise permitted.

Provide at least one finishing bridge of rigid construction, free of wobble and springing under operation and
easily moveable. Provide additional finishing bridges as necessary to complete finishing operations without
undue delay or as otherwise directed.

Support finishing equipment on adjustable steel rails or pipes set to elevations to provide a bridge deck sur-
face true to the required grade and cross section. Provide rails that will not result in any appreciable deflection
due to the mass of the finishing equipment under operation. Locate rails beyond the perimeter of concrete place-
ment such that finishing equipment may operate without interruption over the entire bridge deck being finished
and permit the screed of the finishing machine to fully clear the ends of concrete to be placed. Unless other-
wise permitted, locate rail supports completely outside the pour area such that support hardware is not required
to be left within or removed from the placed concrete. Do not weld the rail supports to any portion of the struc-
ture. Set rail elevations with an allowance for anticipated settlement, camber, and falsework deflection. Verify
the adjustment and operation of deck finishing equipment and support rails by moving the finishing bridge and
finishing machine over the full length of the deck section to be placed and traversing the float completely across
all end bulkheads before placement of concrete is begun.

Unless otherwise permitted, operate the finishing machine to place and strike off bridge deck concrete along
a line parallel to the bridge abutments or piers. Do not place concrete more than 3 m (10 ft) ahead of strike
off. Complete strike off and consolidation within 15 minutes after the concrete is placed. When the plans spec-
ify that decks may be hand finished, strike off placed concrete to the appropriate grade and cross section using
a metal or metal-clad template. Concrete surfaces under sidewalks and railings may be struck off by hand to
the appropriate grade and left unfinished.

When the plans specify that decks may be hand finished, follow concrete strike off with hand operated lon-
gitudinal floating to obtain a smooth riding surface using wooden float boards that are ribbed or trussed to pro-
vide necessary rigidity. Operate the longitudinal floats, with the long axis of the float parallel to the centerline
of the bridge roadway. Operate the float with a combined longitudinal and transverse motion planing off the
high areas and floating the material removed into the low areas. Lap each pass of the float’s previous pass by
half the length of the float. Continue floating until a smooth riding surface is obtained. Maintain float boards
free of twist and true at all times.

Finish the surface adjacent to the curb or barrier rail to a smooth troweled texture approximately 300 mm
(12 in.) from the face of the curb or barrier rail on the low side or sides of the deck as approved.

After floating, and in advance of the curing operations, texture the concrete surface with a drag strip of burlap
or other suitable material.

Immediately following completion of the deck finishing operations, cure the concrete in the deck as speci-
fied in Subsection 501.03.09. Provide and be prepared to use fogging equipment according to the requirements
of Subsection 501.03.09 to curb the effects of rapid evaporation of mixing water from the deck concrete due
to poor environmental conditions. Use the water cure method described in Subsection 501.03.09 when speci-
fied or otherwise directed.

When the bridge deck and approach slabs are indicated to be the riding surface, the finished concrete sur-
faces as well as the adjacent 10 m (30 ft) of approach surface will be tested by means of a “Bridge Deck
Profilograph (3.6 m) (12 ft)” according to Test Method No. Nev. T446, Part I “Determination of High Points
in Excess of 7.5 mm (0.3 in.)” with the exception that the “7.5 mm (0.3 in.)” is changed to “6 mm (0.25
in.),” and the horizontal scale is changed from “25 mm (1 in.) equals 10 m (32 ft)” to “25 mm (1 in.) equals
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5 m (15 ft).” Remove all high areas in excess of 6 mm (0.25 in.) from the hardened concrete surface by abra-
sive means until the measured deviations, as indicated by reruns of the profilograph, do not exceed 6 mm (0.25
in.).

There will be a minimum 2 profiles per lane, each 1 m (3 ft) from the lane lines and one profile for each
shoulder approximately 1 m (3 ft) from the curb or rail face. All profilograph runs will be made in a direction
parallel to and in the direction of traffic. In addition, such surfaces shall not vary more than 3 mm (0.01 ft)
from the lower edge of a 3.6 m (12 ft) long straightedge placed transversely to traffic between lane lines.

When the bridge deck and approach slab concrete are indicated to be covered by bituminous surfacing or
other surfacing, 25 mm (1 in.) or more in thickness, the concrete surfaces shall not vary more than 9 mm (0.03
ft) from the lower edge of the 3.6 m (12 ft) straightedge. Place plantmix bituminous surfacing and correct all
high areas according to Subsections 402.03.04 and 403.03.04.

Perform grinding in accordance with Subsection 409.03.11. Produce ground areas of uniform texture and of
neat and approximately rectangular patterns which extend laterally to the nearest lane line or edge and longitu-
dinally to lines normal to the centerline.

Apply a grooved finish to concrete bridge decks and approach slabs as described herein unless otherwise indi-
cated in the plans. Groove the concrete deck slab after the concrete deck has been cured and has attained a 21
MPa (3,000 psi) compressive strength and after any grinding to meet surface tolerances.

Perform grooving using diamond blades, mounted on a multi-blade arbor on a self-propelled machine which
has been built for grooving concrete pavement. Provide a machine with a depth control device, which will detect
variations in the pavement surface and adjust the cutting head height to maintain the depth of groove specified.
The grooving device must have devices to control alignment. The grooving device shall have a recoverable water
system.

Cut the grooves perpendicular to the centerline of the bridge. Run grooves continuous to not less than 300
mm (12 in.) nor more than 375 mm (15 in.) from the deck edge, parapet, gutter, or barrier rail on each side
of the bridge deck. Terminate grooves a maximum of 300 mm (12 in.) from expansion joints or any devices
imbedded in the pavement, such as metal joints, access plates, etc. Line up the grooves across construction
joints or stopping points to produce grooves that are continuous across the entire surface.

Space grooves randomly between 16 mm (0.625 in.) and 35 mm (1.375 in.), center to center, with an aver-
age spacing of approximately 22 mm (0.875 in.). Cut grooves to be between 2.8 mm (0.11 in.) and 3.6 mm
(0.14 in.) wide and 3 mm (0.125 in.) to 6 mm (0.25 in.) deep.

Provide an experienced technical representative to assist the Contractor and Engineer during the initial oper-
ation and/or subsequent operations if necessitated by special conditions, including, but not limited to, location,
alignment, dimensional control, coverage and groove spacing consistency.

Construct the top and face of the finished parapet and curb true and straight, and the top surface of uniform
width, free from humps, sags, or other irregularities. When a straightedge 3.6 m (12 ft) long is laid on top of
the face of the curb or on the face of the parapet, the surface shall not vary more than 3 mm (0.01 ft) from
the theoretical grade or alignment in 3.6 m (12 ft), except that proper allowance shall be made for curves and
camber.

502.03.17 Formed Surfaces Requiring Finishing. Surfaces requiring a “fine surface finish” (FSF) or
“exposed aggregate finish” will be noted on the plans. Give all exposed surfaces of structures not requiring a
fine surface or exposed aggregate finish an ordinary surface finish unless otherwise specified. Only finish
exposed surfaces of structures, to 0.3 m (1 ft) below finished grade.

The inside of the culvert barrels, except for a horizontal distance into the ends equal to the height when the
end of culvert may be seen from a traveled way, will not be defined as an exposed surface.

502.03.18 Ordinary Surface Finish. Repair the surface of all holes left by form ties and other holes 6
mm (0.25 in.) or more in largest diameter according to Subsection 502.03.15. Produce a surface true and even,
free from stone pockets, depressions, or projections beyond the surface. Knock off or grind flush all fins and
projections. Fill offsets greater than 3 mm (0.125 in.) or taper back to present a smooth appearance. Make
patches of such color and appearance that will blend with the surrounding surface.

Except as provided herein, remove all form bolts and any metal placed for convenience to a depth of at least
25 mm (1 in.) below the surface of the concrete. Remove rock pockets and other unsound concrete. Clean and
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fill the resulting holes or depressions with mortar. Form bolts projecting into the cells of box girders need not
be removed unless deck forms are removed from the cells, in which case remove such bolts flush with the sur-
face of the concrete.

If rock pockets may affect the strength of the structure or the life of the steel reinforcement, remove and
replace the portions of the structure affected as directed.

502.03.19 Fine Surface Finish. The type of fine surface finish, bonded grout finish or class 1 surface
finish shall be as called for on the plans. Apply a bonded grout finish unless otherwise specified or shown on
the plans. Before applying fine surface finish, first apply an ordinary surface finish according to Subsection
502.03.18.

(a) Bonded Grout Finish. This finish shall be an application of grout consisting of pigments and suitable
binder combined with a suitable mineral filler conforming to Subsection 727.02.01. The mineral filler shall
pass a 600 um (No. 30) sieve. Use a binder of epoxy, acrylic, vinyl, polyester, or phenolic resin. This mixture
may be thinned by not more than 25% water by volume.

Apply finish to provide a uniform appearance in color and texture.

Furnish certificate issued by the manufacturer, certifying that the product complies with the specifications.
Deliver said certificates at least 30 days in advance of placing the material.

Apply the grout by spray, using conventional spray equipment with a 6 mm (0.25 in.) round spray head.
Supply material by either a surge pump with a 12 to 1 ratio or an auger type pump, with air pressure suffi-
cient to achieve uniform texture. Replace worn spray heads as required to achieve a uni