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SECTION 1 —STANDARD SPECIFICATIONS AND PREFACE

1.1 PREFACE

These Standard Specifications, with the exception of Section 100, are generally written in the
imperative mood and active voice. In sentences using the imperative mood, the subject, “the contractor,”
is implied. Reference to the contractor is also implied in this language by the use of “shall,” “shall be,” or
similar words and phrases. For material specifications, the subject is the contractor and supplier,
fabricator, or manufacturer supplying material, products, or equipment for use on the project.

Whenever “directed,” “required,” “prescribed,” or other similar words are used, the “direction,”
“requirement,” or “order” of the City Engineer is intended. Similarly, whenever “approved,” “acceptable,”
“suitable,” “satisfactory,” or other similar words are used, the words mean “approved by,” “acceptable to,”
or “satisfactory to” the City Engineer.

1.2 PURPOSE, INTENT AND INTERPRETATION OF STANDARD SPECIFICATIONS

The purpose of these Standard Specifications is to establish, where applicable, minimum
acceptable standards or a range for acceptable results in accordance with the Standard Specifications
and the Contract Documents. It is the intent of these Standard Specifications that the contractor be fully
and exclusively responsible for producing a compliant and acceptable end product, which meets the
standards and requirements in the Standard Specifications and the Contract Documents.

In producing the work and project, the contractor shall exercise control of all work and the project.
City personnel, except where specifically provided for herein, will make inspections for the benefit of the
City and the Awarding Public Agency to document that compliant and acceptable work and project is
being produced.

The contractor is responsible for performing and controlling all work to the greatest degree
possible in producing the project, which must be in all respects fully compliant and acceptable. These
Standard Specifications should not, however, be interpreted in any manner which allows a contractor to
produce non-compliant or unacceptable work or project, or which work endangers the public. An
acceptable and fully compliant product is the essential. Only projects in full conformance with the
Standard Specifications, Standard Details, and approved plans and specifications will be accepted by
the City or the Awarding Public Agency.

In order to avoid cumbersome and confusing repetition of expressions in these Standard
Specifications, it is provided that 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,
approval, approved, disapproved, acceptable, unacceptable, suitable, accepted, satisfactory,
unsatisfactory, sufficient, insufficient, rejected or condemned, it shall be understood as if the expression
were followed by the words “by the City.”

1.3 STANDARD SPECIFICATIONS FOR CONSTRUCTION OF PUBLIC IMPROVEMENTS

This document constitutes the City of Oklahoma City's "Standard Specifications for the Construction of
Public Improvements," as amended, (“Standard Specifications”). These Standard Specifications may be
viewed or downloaded at www.okc.gov/departments/public-works.

These Standard Specifications may be amended or revised in accordance with Oklahoma City Municipal
Code Section 12-4.

These Standard Specifications are incorporated into the Bidding Documents and Contract Documents
and into all work and projects to which these Standard Specifications are applicable.

These Standard Specifications also incorporate by reference any Standard Details.

1
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These Standard Specifications also incorporate by reference any applicable requirements of City, local,
state of Oklahoma, and federal regulations and laws. All projects, private and public, must comply with
applicable laws both in its construction and as constructed.

Whenever possible, these Standard Specifications are to be read to not be conflicting and are to be read
to be cumulative and are to be read such that all the work and the project meet each and all provisions,
requirements and standards.

SECTION 10 — APPLICABILITY OF STANDARD SPECIFICATIONS

These Standard Specifications govern all work and all projects:

10.1 Performed on land owned or leased by City or by a Trust; and/or

10.2 Performed on easements and rights-of-ways granted to, held in trust for the public, the
City or a Trust, or regulated by the City or by a Trust; and/or

10.3 Under the Oklahoma Competitive Bidding Act to which the City or a Trust is subject; and
10.4 Under the Public Trust Act to which a Trust is subject; and/or

10.5 Under contract with the City or a Trust to which these Standard Specifications are
referenced and/or incorporated by reference; and/or

10.6  Authorized under the Oklahoma City Municipal Code and City Charter; and/or

10.7 Performed to improvements owned by or leased by the City or a Trust with City funds or
with Trust funds; and/or

10.8 Performed by private or public entities for improvements, which in whole or in part, are to
be donated or dedicated to the City or a Trust, regardless of whether performed, constructed, or
provided, in whole or in part, with private funds or other non-City or non-Trust funds; and/or

10.9 Performed by private or public entities for which the improvements, in whole or in part, are
to be donated or dedicated to the City or a Trust, regardless of whether performed, constructed,
or provided, in whole or in part, with City funds or Trust funds.

SECTION 100 — GENERAL PROVISIONS

100.01— COORDINATION OF THE CONTRACT DOCUMENTS
Whenever possible the provisions, terms, requirements and standards in the Contract Documents
will be read to not conflict and such that the work and project must meet each and all provisions,
requirements, and standards. If a requirement or issue is not addressed in a Contract Document
provision, silence will not be deemed to be a conflict and silence will not be deemed to be a waiver
of another provision in Contract Document.

100.02 - CONFLICTS BETWEEN CONTRACT DOCUMENTS

100.02.01 In case of conflicts between provisions of Contract Documents, which conflicts
cannot be met by meeting both or all provisions, these Contract Documents will have the following
order of precedence, with each set of provisions, requirements and standards also controlling all
subsequent sets:

A) Approved plans, and which approved plans will govern over conflicting provisions of

B) Special Provisions included in the approved Bidding Documents, and which Special
Provisions will govern over conflicting provisions of

C) Standard Details, approved by the department that will operate and/or maintain the public

improvement, and which Standard Details will govern over conflicting provisions of
2
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D) Standard Specifications Sections 200-900, and which Standard Specifications Sections
200-900 will govern over conflicting provisions of

E) Standard Specifications Section 100, and which Standard Specifications Section 100 will
govern over conflicting provisions of

F) approved contract Amendments and Change Orders, and which approved contract
Amendments and Change Orders will govern over conflicting provision of

G) Contract Document forms, and which Contract Document forms will govern over
conflicting provisions of

H) Contractor’s bid.

100.02.02 Additionally, as between provisions within these Standard Specifications or a Contract
Document:

A) actual quantities of unit price bid items will govern over quantities on plans and over the
estimated quantities shown on the Bid Tab.
B) quantities on plans will govern over estimated quantities shown in the Bid Tab.

C) figured dimensions shall govern over scaled dimensions.
D) written figures will control over numerals.

E) pictures and diagrams on approved plans will govern over conflicting words on approved
plans.
F) project specific terms will govern over general terms.

100.02.03 Provided, however, silence will not be deemed to be a conflict in terms or a waiver of
provisions, requirements, or standards. Further, wherever any terms can both be satisfied, the terms will
be deemed to not conflict and the contractor must satisfy both terms unless specifically directed otherwise
in writing by the City Engineer.

100.02.04 Neither the Standard Specifications nor the Contract Documents will not be interpreted to
impair, diminish, or defeat the purpose of a fully functional, compliant, and timely completed project.

100.03 — CONFLICT BETWEEN REQUIREMENTS AND STANDARDS
In case of conflicts between provisions, requirements and standards for work or projects, not constructed
as part of a contract awarded by an Awarding Public Agency, the following order of precedence will apply:

A) expressly and explicitly stated exceptions to Standard Details or Standard Specifications
on project plans, approved by the department that will operate and/or maintain the public
improvement, which approved project plans will govern over conflicting provisions of

B) applicable Standard Details, approved by the department that will operate and/or maintain
the public improvement, which Standard Details will govern over conflicting provisions of

C) applicable provisions of the Standard Specifications Sections 200-900, which Standard
Specifications Sections 200-900 will govern over conflicting provisions of

D) the applicable provisions of the Standard Specifications Section 100.

100.04 - APPARENT DISCREPANCIES.

The contractor shall take no benefit from any apparent discrepancy, error or omission in the Standard
Specifications, the Bidding Documents, or the Contract Documents. Contractor shall immediately notify
the City Engineer in writing of any apparent discrepancies, errors, or omissions. The City Engineer is
authorized to and will make any necessary interpretations of the intent of the Standard Specifications,
Bidding Documents, or Contract Documents.

100.05 - COOPERATION OF CONTRACTOR
100.05.01 Contractor must give consistent and continuous attention to the work and must
cooperate with the City Engineer and cooperate with other contractors with project sites or work
sites in the vicinity of its project site and work sites. Contractor must at all times during work on
the project provide a full-time, experienced, skilled and competent superintendent on the project
3
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site and each work site. Such superintendent must also be capable of reading, and thoroughly
understanding the Contract Documents. Contractor’s onsite superintendent must be fully
authorized by the contractor and in control of the work thereon.

100.05.02 Contractor must provide all reasonable and all necessary equipment and facilities
to enable the City Engineer and Engineer/Architect to inspect the project, the work, and all
workmanship, materials and equipment incorporated or to be incorporated into the work and
project.

100.06 — LEGAL REQUIREMENTS

100.06.01 All work and projects must comply with applicable City, local, state of Oklahoma
and federal laws and regulations. These Standard Specifications will not relieve the contractor of
compliance with applicable laws and regulations. No compensation or time will be granted to the
contractor for such compliance unless specifically provided otherwise in the Contract Documents,
Bidding Documents, or these Standard Specifications. Contractor must include the time to obtain
any such compliance in contractor’s Project Schedule and any cost or expense to comply in its
bid. If no bid item is provided therefor, the cost and expense will be deemed incidental and
included by the contractor in its bid.

100.06.02 Contractors performing work and projects must obtain, at contractor’s cost and
expense, all required permits and licenses and must include the time to obtain any such license
or permit in contractor’s Project Schedule.

100.07 — DEFINITION OF TERMS
100.07.01 With respect to all gender related references: where it is stated, “he” or “his” will
be taken to apply whether the authorizing individual is female or male. Dual gender references
were avoided to simplify the understanding of the subject matter. For purposes of these Standard
Specifications, the single shall include the plural and the plural shall include the singular.

100.07.02 The definitions set forth in these Standard Specifications are applicable to all work
and all projects described in Section 10 above.

A.A.S.H.T.O. - American Association of State Highway and Transportation Officials.

Acceptance — after completion of all work and the project, acceptance of the work and project is by the
formal recorded action of the governing body of the Awarding Public Agency, or in the case of a private
project to be dedicated to the City or the Awarding Public Agency acceptance is by the formal recorded
action of its governing body. After completion of work or projects completed pursuant to a contract that
is bid, awarded, and approved through an informal bid process, acceptance of the work and project is by
the formal recorded action of the governing body of the Awarding Public Agency.

Addendum (addenda) — written or graphic instruments issued by the City Engineer prior to the bid date
which modify or interpret the Bidding Documents by additions, deletions, clarifications, or corrections.

Advertisement — all publications pertaining to the project.

Alternate Bid (add-alternate bid, deduct-alternate bid, or other alternate bid) — the amount stated in the
bid to be added to or deducted from the amount of the Base Bid, if the corresponding change in the work
or the project as described in the Bidding Documents, is accepted. The scope of each Alternate Bid will
be described in the Bidding Documents.

Amendment — a change to the Contract Documents where the unit quantity bid is increased or
decreased, and the unit price and unit description are unchanged. Amendments shall be a part of the

Contract Documents upon their approval by the Awarding Public Agency. The contractor is obligated to
4
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provide all quantities required and to execute any Amendment to revise the bid item quantities to match
the actual quantities installed in accordance with the Contract Documents.

A.N.S.l. - American National Standards Institute.

Approved plans — plans approved by the City Engineer and by all City Departments which review such
plans.

Architect — licensed professional architect or architectural firm or entity engaged under contract with the
Awarding Public Agency to design any work or project, prepare the Bidding Documents, supervise
construction of the work or project, administrate the work or project, inspect the work or project, and/or
to provide such other services as set forth in the contract for professional services regarding the work or
project.

A.S.T.M. - American Society for Testing Materials

Award — the formal action of the Awarding Public Agency awarding the contract to the bidder for the
project, subject to the execution and approval of a contract and provision of the required insurance and
bonds, and satisfaction of such other conditions as may be specified in the Standard Specifications or
Bidding Documents or otherwise required by law. Informal contracts may be awarded by the City or the
Awarding Public Agency or their respective authorized representative.

Awarding Public Agency - the public entity or entities, identified in the Notice to Bidder, contracting for
the project and the performance of the work described in the Bidding Documents. Awarding Public
Agency also includes the public entity approving a contract pursuant to an informal bid process.

Base bid — the sum stated in the bid for which the bidder offers to perform the work and provide the
project described in the Bidding Documents without any Add Alternates or Deduct Alternates or Alternate
Bid.

Bid date and bid time - the date and time for the receipt of bids for a particular project as provided in
the Notice to Bidders.

Bid bond - the security submitted with the bid which shall either be a certified check, cashier's check or
bid bond in the amount required by the Public Competitive Bidding Act of 1974, as amended. (Also known
as bid security.)

Bid — required documents or statements duly submitted in accordance with the Notice to Bidders and the
Bidding Documents by the bidder offering to perform the work contemplated and provide the project as
described in the Bidding Documents. A bid is the complete and properly signed firm offer to do the work
and provide the project for the sums stated therein. A submission shall not be considered a bid if it is
untimely or fails to provide any required document. A submission by a bidder who is not prequalified for
the class of work as stated in the Bidding Documents shall not be considered a bid unless prequalification
was specifically waived in the Bidding Documents.

Bid Committee — committee as established in the Oklahoma City Municipal Code, as amended.

Bid item — that item and work and all incidental items, work, materials, and equipment necessary to
complete that work or portion of the project for which a separate unit price is included in the Bid Tab.

Bid security — the security submitted with the bid which shall either be a certified check, cashier's check

or bid bond in the amount required by the Public Competitive Bidding Act of 1974, as amended. (Also
known as bid bond).
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Bid Tab — form included in the Bidding Documents upon which a bid for work or the project is to be
prepared and submitted by the bidder to the Awarding Public Agency.

Bidder — any person or persons, partnership, company, firm, corporation, or other entity acting directly
or through a duly authorized representative submitting a bid for the project and work contemplated in
these Standard Specifications and the Bidding Documents.

Bidding Documents — documents upon which a bidder bids, and which are incorporated by reference
in the Contract Documents and contract, consisting of:

A) approved project plans,

B) Standard Specifications,

C) Standard Details,

D) Special Provisions,

E) Documents Required for this Bid,

F) Notice to Bidders,

G) Signature Requirements for Bidding Documents,

H) Noncollusion Affidavit Form,

I) Business Relationship Affidavit Form,

J) Local Business Utilization Affidavit Form,

K) any documents listed in the Bidding Documents,

L) addenda,

M) example Contracts and Bonds Forms, and

N) any other documents included in the Documents Required for this Bid.

Bonds — Bid Bond, Performance Bond, Statutory Bond, and Maintenance Bond and any other bond
required by the Bidding Documents.

Calendar day — every day of the calendar year without exception.

Calendar Day Completion Projects - project which must be completed within the number of calendar
days stated on the Notice to Bidders with the counting of calendar days starting on the date for
commencement of work as stated in the work order issued by the City Engineer.

Change Order — a change in the Contract Documents; other than Amendments (changes in quantities
of unit price bid items) which will be separately processed and tracked from Amendments; and other than
Alternate Bids which will be awarded with the contract and not considered Change Orders.

City — the City of Oklahoma City, Oklahoma, a municipal corporation, acting through its duly authorized
representatives, agents, or employees.

City Auditor — the City Auditor of the City of Oklahoma City, Oklahoma, or duly authorized represen-
tatives or agents.

City Clerk — the City Clerk of the City of Oklahoma City, Oklahoma, or duly authorized representatives
or agents.

City Engineer — the City Engineer of the City of Oklahoma City, Oklahoma and when so designated by
the City Engineer, duly authorized employees of the City, acting severally or individually within the scope
of the particular duties specifically entrusted by the City Engineer.

Completed — the project and all work has been constructed and fully completed and the contractor has
performed all responsibilities in and in accordance with the Contract Documents, also including the Punch

List items
6
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Completion Date Projects - project which must be completed on or before the completion date stated
in the Notice to Bidders regardless of the date for commencement of work stated in the work order issued
by the City Engineer.

Contract — executed agreement, and any amendment thereto, covering the performance of the work and
provision of the project in accordance with these Standard Specifications, the Bidding Documents, and
the Contract Documents and any Amendment or Change Order or awarded Alternate Bid.

Contract Documents — documents which constitute the contract between the Awarding Public Entity
and the successful bidder as the contractor that sets forth the responsibilities and obligations of the
Awarding Public Agency and the contractor consisting of:

A) Contract,

B) Bonds

C) Performance Bond,

D) Statutory Bond,

E) Maintenance Bond,

F) any other Bond required by the Bidding Documents,

G) Contractor’s Certificate of Insurance, and all renewals thereof,

H) Certificate of Nondiscrimination,

[) Work Order,

J) Approved Submittals and Substitutions,

K) Approved Amendments,

L) Approved Field Changes,

M) Approved Change Orders,

N) Awarded Alternate Bid,

O) Bidding Documents, and

P) Other documents required by the Bidding Documents.

Contractor — person or persons, partnership, company, firm, corporation, or other entity who performs
work or provides a project to which these Standard Specifications apply.

Council — City Council of the City of Oklahoma City, Oklahoma.

Defective bid — bid submission found to not comply with the Bidding Documents, applicable law, or the
City Resolution 93-01 approved June 22, 1993, as amended. Also known as irregular bid.

Electronic bidding system - the electronic bid system as provided in the Notice to Bidders.

Emergency bid — bids solicited, received, opened, and awarded in accordance with the Awarding Public
Agency’s then current policies and procedures and any Notice to Bidders and Bidding Documents issued,
therefore.

Engineer — licensed professional engineer or engineering firm or entity engaged under contract with the
Awarding Public Agency to design any work or project, prepare the Bidding Documents, supervise
construction of the work or project, administrate the work or project, inspect the work or project, and/or
provide such other services as set forth in the contract of professional services for the work or project.

Engineer/Architect — the licensed professional engineer or licensed professional architect, as the case
may be, engaged under contract with the Awarding Public Agency to design any work or project, prepare
the Bidding Documents, supervise construction of the work or project, administrate the work or project,
inspect the work or project, and/or provide such other services as set forth in the contract of professional
services for the work or project.
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Equipment — Any tool or operable machinery used in the performance of work or provided and
incorporated into the work or project.

Extra work — any work performed by the contractor not provided for in the Contract Documents even
though provided by the contractor in performance of the contract and/or included in the project.
Contractor is neither compensated nor granted additional time for extra work unless compensation or
time was specifically and expressly approved by the Awarding Public Agency in a Change Order.

Field Change — a formal method of authorizing the contractor to perform work or implement a project
change where there is no additional cost to the project and no additional compensation or time to the
contractor. Field Change requires written approval by the City Engineer.

Final Inspection — inspection performed after the contractor informs the Awarding Public Agency that all
work, the project and all Punch List items are completed in accordance with the Contract Documents.

Grade - slope of the land, pavement, channel, pipe, structure, or any other item as determined by the
rise over the run of the item.

Holiday — any day so designated by the City of Oklahoma City’s City Council.

Inspector — representative of the City Engineer and/or the Awarding Public Agency authorized to make
inspections of the work, the project and/or the contract performance.

Incidental cost — any cost or expense for which there is not a specific and separate unit price in the Bid
Tab. Contractor will not be compensated for incidental costs except as such costs may have been
included by the contractor in a bid item, unit price or other item on the Bid Tab.

Incidental work — any work necessary to complete the project but for which a bid item or a unit price is
not separately included in the Bid Tab, and for which separate compensation is not paid and for which
the project completion time and date are not extended.

Informal bid — bids solicited, received, opened, and awarded in accordance with the Awarding Public
Agency’s then current policies and procedures and any Notice to Bidders and Bidding Documents issued,
therefore. Further informal bid processes result in a contract approved by the City or the Awarding Public
Agency, or their authorized representative.

Irregular bid — the bid is not in compliance with the Bidding Documents, applicable law, or the City
Resolution 93-01 approved June 22, 1993, as amended. (Also known as defective bid.)

ITE — Institute of Transportation Engineers.
Labor — effort employed by the contractor and its subcontractors to perform work or provide the project.

Liquidated damages — stipulation or condition for the payment of an amount as provided in the Bidding
Documents, which shall be presumed to be the amount of damage sustained by a breach of such contract
because, from the nature of the contract, it is impracticable or extremely difficult to fix the actual damage.
Liquidated Damages to be paid by the contractor to the Awarding Public Agency or may be deducted by
the Awarding Public Agency from retainage and/or any payments due or to become due to the contractor.
Liquidated Damages are not a penalty to the contractor. Contractor must include in its bid sufficient costs
and expenses to timely complete the project and to pay any liquidated damages for untimely completion
as a contract cost, not as a penalty. Liquidated damages do not preclude the recovery of actual damages.

Maintenance Bond — approved agreement executed by the contractor and its surety as a guarantee that

the work and project will be properly maintained by the contractor against any failure due to defective
8
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workmanship or material for the required maintenance period.

Materials — items placed, used, or included in the work or project to complete the project and also
including any purchased equipment or supplies.

MUTCD - Manual on Uniform Traffic Control Devices.

No collusion Affidavit — affidavit signed and timely submitted by the bidder as a necessary part of the
bid that affirms the bidder has not colluded with the Awarding Public Agency, their officers or their staff
or any other bidder.

Performance Bond — the approved agreement executed by the contractor and its surety as a guarantee
that the work and project will be properly and timely performed, and the project will be timely completed
in accordance with the Contract Documents.

Permit — document issued by the City or another public entity or agency with jurisdiction authorizing or
necessary for the authorization of the work or project to be performed.

Person — any individual, company, corporation, association, partnership, limited liability company, limited
liability partnership or any other legal entity.

Plan or plans — all of the illustrations, drawings, and design showing or illustrating details of the work or
project prepared and sealed by an Architect or Engineer. Plans must be approved by the City Engineer;
however, approval of the plans is an administrative function and relieves neither the Architect nor
Engineer of any professional responsibilities. Additionally, approval of plans for private projects, even
those projects intended to be dedicated to and accepted by the City or its Trust, neither warrants that the
plans meet these Standard Specifications, Standard Details or applicable laws, nor that the plans are
adequate for the intended purpose, nor that the project will be accepted by the City or its Trust, nor relieve
the contractor or the person on whose behalf the plans were submitted of compliance with these Standard
Specifications, Standard Details, or applicable laws.

Prequalification or prequalified — prequalified means that the bidder or contractor has been qualified
by the Prequalification Review Board to bid the contract or the contractor or subcontractor has been
prequalified to perform the class or classes of work required for the contract, public improvement, or
project.

Prequalification Review Board — City board which grants, conditions, limits, revokes, or denies a
contractor the status which authorizes the contractor to bid a contract or perform a class or classes of
work.

Project — all work, labor services, materials, supplies, tools, equipment, incidentals, contract alterations,
licenses, permits, tests, studies, and activities necessary to comply with these Standard Specifications,
the Bidding Documents and the Contract Documents and to comply with every work order, ordinance,
permit requirement, applicable law, license, or other requirement to make or construct an improvement,
utility or structure.

Project Manager - representative of the City Engineer and/or the Awarding Public Agency authorized to
provide administrative of the work, the project and/or the contract performance for the benefit of the City
and/or the Awarding Public Agency.

Project site — any site where the project is constructed, or work is performed for the project.

Punch List Inspection — inspection performed at the request of the contractor and performed at the

discretion of City Engineer to determine whether all work and the project is complete and to create the
9
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Punch List prior to the Final Inspection for the completion of the project. This inspection is performed
after the Inspector, Engineer/Architect and Project Manager agree the project could be complete.

Public improvement — any beneficial or valuable change or addition, improvement, betterment,
enhancement or amelioration of or upon any real property, or interest therein, belonging to the City or its
Trust(s), intended to enhance its value, beauty or utility or to adapt it to new or further purposes including
but not limited to any building, highway, street, sewer, pavement, waterline, sidewalk, or any other
improvement or structure which is constructed, altered, or repaired under contract or any instrument with
an Awarding Public Agency or constructed, altered or repaired by a person which will donate or dedicate
same to the City or Trust(s). Public improvements are subject to these Standard Specifications. Public
improvements are the responsibility of the contractor until the improvement is accepted by the express
formal action of the governing body of the Awarding Public Agency, the City and/or the Trust, whichever
is last.

Small Local and Minority Business Subcontracting Plan — the Small Local and Minority Business
Subcontracting Plan submitted by the contractor in accordance with the Small and Disadvantaged Local
Business Utilization Program.

Small Local and Minority Business Subcontracting Program — On December 22, 2020, the City
Council approved and re-established the Small Local and Minority Business Utilization (LBU)
Program. The LBU program encourages and promotes the use of small, local and minority business
subcontractors on public construction contracts. The goal is to provide assistance, guidance, and
opportunities for small and disadvantaged local businesses to work on City projects. The Small Local and
Minority Business Utilization Program was formerly called the Local Business Utilization Program.

Standard Details — requirements established and adopted by the department that regulates, operates
and/or maintains the improvement. Standard Details, and any amendment or revision thereto, are
incorporated herein by reference. Standard Details, if any, are available on the official City website.

Standard Specifications — these Standard Specifications for Construction of Public Improvements, as
amended and/or revised.

Special Provisions — special clauses in the Bidding Documents setting forth conditions or requirements
for the specific project supplementing the Standard Specifications and the Standard Details.

Statutory Bond - the approved agreement executed by the contractor and the surety as a guarantee
that all bills and accounts will be paid for all equipment, material, services, tests, and labor used or
provided by a subcontractor, materialman, or supplier in the performance of the work and/or the provision
or construction of the project.

Submittal — drawings and/or documents submitted by the contractor for review and approval by the
Engineer/Architect as specified in the Standard Specifications, Contract Documents, or the Bidding
Documents.

Substantial completion — a formal decision of the Awarding Public Agency, to utilize the project, though
the project is not complete as required by the Contract Documents. Unless otherwise expressly defined
and set forth in the Special Provisions, substantial completion will mean provisional and conditional
acceptance of all the work and the project by the express formal action of the governing body of the
Awarding Public Agency. Substantial Completion may trigger certain rights, duties, and obligations for
the parties.

Substitutions — a contractor submitted request to modify the Standard Specifications or Contract
Documents. A substitution may not impair or diminish in any manner the characteristic of the work or

project including but not limited to:
10

2023.09.12



A) service life or usable life,

B) economy of operations,

C) ease of maintenance,

D) desired appearance or design,
E) safety standards, and

F) functionality.

Surety or Sureties — the corporate body or legal entity authorized by law to issue Bonds in the state of
Oklahoma and which entity is bound by the respective Bonds.

Trust — any public trust(s) of which the City is a beneficiary.

Unit price — an amount stated in the bid as a price per unit for a bid item as described in the Bidding
Documents.

Work — all the activities specified, indicated, shown, or contemplated in the Standard Specifications,
Bidding Documents, and/or Contract Documents or otherwise required to construct the project or public
improvement, also including all labor, services, materials, tools, equipment, supplies, contract alterations,
licenses and permits. Work also includes also including all incidental labor, services, materials, tools,
equipment, supplies, contract alterations, licenses, permits and activities incidental or necessary to the
performance of the work and the completion of the project.

Work order - the document issued by the City Engineer directing contractor to commence the work or
the project and stating the date for the commencement of work.

Work site — area wherein work under the responsibility of the contractor is performed for the project.

SECTION 101 — NOTICE TO BIDDERS

The Awarding Public Agency will receive bids in accordance with the Notice to Bidders and the Bidding
Documents for the work and/or project. Informal bids will be received in accordance with the Awarding
Public Agency’s current informal bidding policy and procedures, as amended. Emergency bids will be
received in accordance with the Awarding Public Agency’s current emergency bidding policy and
procedures, as amended.

SECTION 102 — PREQUALIFICATION OF BIDDERS

102.01 — PREQUALIFICATION TO BID

Prequalification requirements for bidding on a contract, if any, are set forth in the Notice to Bidders. Bidder
must be prequalified by the Prequalification Review Board for the class of work listed on the Notice to
Bidders, if any, to bid on a contract with an Awarding Public Agency.

102.02 — PREQUALIFICATION TO PERFORM WORK

Any person performing work for which the Prequalification Review Board has established a
prequalification classification must be prequalified by the Prequalification Review Board before
performing such work, including but not limited to work to which these Standard Specifications are
applicable as described in Section 10 above and any public construction contract, work on public
property, or work on a public improvement, as defined by Chapter 13, Article XII of the Oklahoma City
Municipal Code. Regardless of whether prequalification is required to bid, any contractor and any
subcontractor performing work for which a prequalification class has been established must also have
obtained any prequalification and must also obtain any permit or permits and any license or licenses
required by the City of Oklahoma City or any government agency having jurisdiction or authority, which
is/are necessary to perform work for the accomplishment of the project. The Bidder must include in its
bid the cost of having a prequalified contractor or prequalified subcontractor perform any work for which
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a prequalification classification has been created.

SECTION 103 — BID REQUIREMENTS AND CONDITIONS

103.01 — PRE-BID CONFERENCE

103.01.01 ADA COMPLIANCE.

It is the policy of the Awarding Public Agency to ensure that communications with participants and
members of the public with disabilities are as effective as communications with others. Anyone
with a disability who requires an accommodation, a modification of policies or procedures, or an
auxiliary aid or service to participate in a meeting should contact Awarding Public Agency staff or
TDD 405-297-2850 as soon as possible but not later than 48 hours (excluding weekends or
holidays) before the scheduled meeting. The Awarding Public Agency will give primary
consideration to the choice of auxiliary aid or service requested by the individual with disability.

103.01.02 PRE-BID CONFERENCE.

The Awarding Public Agency may invite prospective bidders to attend a Pre-Bid Conference. The
purpose of this Pre-Bid Conference is to present general information about the project to potential
bidders; however, no comments made in the Pre-Bid Conference will revise, amend, or interpret
the Bidding Documents. If the bidder requests a clarification, interpretation, or requests an
amendment or revision to the Bidding Documents, such requests must be made through the
electronic bidding process and any response, if any, will be made only by written addendum made
available through the electronic bidding system. Questions and answers in the electronic bidding
system do not constitute an addendum.

103.01.03 - MANDATORY PRE-BID CONFERENCE

103.01.03.01 When specified in the Notice to Bidder, attendance at the Pre-Bid
Conference is a prequalification requirement. If there is a virtual meeting option, the virtual
address will be provided in the Notice to Bidders. When the Notice to Bidders specifies
that the Pre-Bid Conference is mandatory, the contractor who plans to submit a bid must
attend the Mandatory Pre-Bid Conference. Failure of the prospective bidders to attend a
Mandatory Pre-Bid Conference will cause the bidder's submission to be rejected.
Whenever required, a Mandatory Pre-Bid Conference is a prequalification requirement to
bid on the contract.

103.01.03.02 A Mandatory Pre-Bid Conference will begin at the designated time; a sign-
in sheet will be passed to all attendees; only full-time employees of the prospective bidder
will be considered as eligible representatives for mandatory attendance; and, five minutes
after the Mandatory Pre-Bid Conference is called to order, the sign-in sheet will be closed
and collected (late arrivals will not be allowed to signin). The official timekeeper for closing
the sign-in sheet shall be the Awarding Public Agency staff member chairing the
Mandatory Pre-Bid Conference.

103.01.03.02 The following will not be eligible to bid on the project: (1) prospective
bidders leaving the Mandatory Pre-Bid Conference prior to adjournment of the Mandatory
Pre-Bid Conference; (2) prospective bidders whose names have been placed on the sign-
in sheet but were not in attendance; or (3) anyone arriving at the Mandatory Pre-Bid
Conference after the sign-in sheet has been closed.

103.01.03.03 In the case of a joint venture, an eligible representative from each of the
organizations participating in the joint venture must be prequalified and in attendance.
Sub-contractors are not required to attend unless specifically required as a requirement
stated in the Notice to Bidders.
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103.02 — CONTENT OF BIDDING DOCUMENTS
103.02.01 — BIDDING DOCUMENTS
Copies of addenda will be made available for inspection through the electronic bidding process.
The electronic bidding process shall be considered proof that the Awarding Public Agency made
the addendum available to all bidders and is included in and incorporated into the Bidding
Documents upon which bidder has bid.

103.02.02 - ADDENDA

The City Engineer may issue addenda as may be necessary in the best interest of the Awarding
Public Agency. Addenda may amend the bid date and/or bid time for receipt of bids or amend or
revise any plan, specification, item, document, or requirement in the Bidding Documents.
Addenda will only be made in writing and made available through the electronic bidding process.
The bidder has the obligation to ascertain through the electronic bidding process whether an
addendum has been issued and to read and comply with all addenda prior to the bid date. Bidder
has the obligation to read and comply with the terms of the Bidding Documents, as amended by
written addenda, if any, prior to bidding. Bidders will be bound by any addenda issued in
accordance herewith.

103.02.03 - CORRECTION OF BIDDING DOCUMENTS

The Bidder shall at once report to the City Engineer and the Engineer/Architect any errors,
inconsistencies or ambiguities discovered in the Bidding Documents through the electronic
bidding system.

103.02.04 — SUBSTITUTIONS PRIOR TO BIDDING

The items including but not limited to labor, materials, supplies, systems, services, products,
equipment, tests, and processes described in the Bidding Documents establish a standard of
required function, dimension, appearance, life expectancy, and quality for the project. Any
proposed substitution must meet the same standard of the required function, dimension,
appearance, life expectancy, and quality of the item in the Bidding Documents.

103.02.04.01 — PRE-BID CONSIDERATION; ADDENDUM REQUIRED.

No substitution will be considered prior to the receipt of bids unless a written request for
approval has been received by the City Engineer and the Engineer/Architect through the
electronic bidding system at least seven (7) days prior to the bid date. Substitution
requests must be submitted through the electronic bidding system. Oral, telephone, email,
or fax approval of substitutions are invalid and shall not receive any consideration.
Substitution requests must include the name of the item to be substituted (including the
bid item number and the location where the item is discussed in the Bidding Documents)
and a complete description of the proposed substitution including drawings, performance
and test data, and other information necessary for an evaluation of the requested
substitution. A statement setting forth any necessary or related changes in other items or
other portions of the work or project, including changes in the work or project of other
contracts that incorporation of the proposed substitution would require, must be included
in the request. The burden of proof of the merit of the proposed substitution is upon the
bidder.

103.02.04.02 If a proposed substitution is approved prior to bid date, such approval will
be set forth in a written addendum issued by the City Engineer and approved or ratified
by the Awarding Public Agency. Bidders may not rely upon approvals made in any other
manner.

103.02.04.03 If a substitution request is not responded to by written addendum, then the
request will be deemed denied, and the Bidder must bid the item as described in this

Bidding Documents.
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103.03 — BIDDER’S REPRESENTATIONS
103.03.01 The Bidder by making a bid, represents that the bidder has:

A) scrutinized, compared, carefully read, and understands the Bidding Documents; and

B) inspected the project site and become familiar with local conditions under which the
work is to be performed; and

C) informed itself by independent research of the difficulties to be encountered and
personally judged the accessibility of the work, work site, and project site and all
attending circumstances affecting the cost of doing the work and providing the project
and of the time required for its timely completion; and

D) correlated the Bidder 's personal observations with the requirements of the Bidding
Documents and ensures the Bid is made in accordance therewith; and

E) become familiar with and understands all other projects which may affect the work,
or access to the work site, project site or project; and

F) based its bid upon the items, labor, services, supplies, materials, tools, equipment,
systems, processes, services, and incidentals required by the Bidding Documents
without exception; and

G) has obtained firm fixed prices and delivery commitments from all subcontractors,
suppliers, materialmen, laborers, system providers, process providers and services
providers to fix the costs and to require the timely performance of the work and
completion of the project.

103.03.02 EXAMINATION OF DOCUMENTS AND WORK SITE

Bidder acknowledges the bidder prepared its bid and, before preparing the bid, carefully read and
examined the Bidding Documents and any other documentation or information. Bidder
acknowledges that bidder is familiar with and able to comply with all the provisions of the Bidding
Documents and all applicable regulations and laws. Bidder agrees that if this bid is accepted,
bidder will enter into the contract with the Awarding Public Agency and properly submit the
required contract, bonds, Small, Local and Minority Business Subcontracting Plan, and
certificates of insurance within seven (7) calendar days following the Awarding Public Agency’s
notification of its intent to award contract to the bidder, unless such time is extended by the City
Engineer. Bidder hereby agrees to commence work on the project on the date stated in the work
order is issued by the City Engineer and to complete the project within the number of calendar
days or by the calendar date specified in the Notice to Bidders.

103.04 — PREPARATION AND FILING OF BID
Bids must be completed and timely submitted in accordance with the Bidding Documents and
must contain all required bid security, documents, and affidavits.

103.04.01 - INCOMPLETE BIDDING DOCUMENTS

Bidders must use complete sets of Bidding Documents in preparing bids. Neither the Awarding
Public Agency nor the Engineer/Architect assumes responsibility for bidder's errors or
misinterpretations resulting from the use of incomplete sets of Bidding Documents obtained,
circulated, or shared by or between bidders or contractors, materialmen, service providers,
laborers, and subcontractors. All prices must be stated as numerals such as $XX.xx to indicate
dollars and cents per bid item. All Base Bid items must have a price indicated.

103.04.02 —- COMPLETE, SIGN AND SUBMIT

All forms all documents, certificates and affidavits must be completed, signed, and timely
submitted through the electronic bidding system. All blanks on forms, documents, certificates, and
affidavits must be filled and completed.

103.04.03 - Bidders must ensure that the bid is entered correctly through the electronic bidding
14
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system. Neither the City nor the Awarding Public Entity is responsible for the failure of the bidder
to fully and properly complete and execute the bid or for failure of the bidder to timely submit its
bid.

103.04.04 - ALTERNATE BIDS

There may be one or more add alternates (additions to the base bid) or deduct alternates
(deductions from the base bid) or other alternate bids (substitutions for item(s) in the base bid). If
the electronic bidding system provides for an add alternate or deduct alternate and/or other
alternate bid, the Alternate Bid should be completed in the same manner as the Base Bid and in
accordance with the Bidding Documents, if any. Any Base Bid and all Alternate Bids, whether add
alternates or deduct alternates or other alternate bids, must have a price indicated, unless
expressly stated otherwise in the Bidding Documents. No additional completion time or change
to completion date extension will be granted due to the selection of add alternates or deduct
alternates or other alternate bid, if any, unless expressly stated in the Bidding Documents.

103.04.05 — BID SIGNATURE REQUIREMENTS

An authorized agent of the bidder must properly sign all bids, affidavits, and documents. The
Awarding Public Agency reserves the right to require a bidder to subsequently provide any
documentation it may deem necessary to verify the authorized signature or the authority of the
signatory. The Awarding Public Agency has adopted an electronic docketing system for the
review and approval of contracts, bonds, and other legal documents. The parties
acknowledge that the Awarding Public Agency has authorized electronic signatures to be
affixed to legal documents. The parties agree that legal documents with electronic signatures
affixed by authorized representatives of the Awarding Public Agency, respectively, are
deemed to be valid original documents enforceable by and binding upon the parties.

103.04.06 All bids and affidavits, the bid security and any other documents required to be
submitted with the bid must be submitted through the electronic bidding system. Bids will only be
accepted electronically in accordance with the Notice to Bidders.

103.04.07 All complete, properly submitted bids from bidders timely received may be
considered by the Awarding Public Agency prior to a contract being awarded. Submissions will
not be received after the bid time and bid date for receipt through the electronic bidding system.

103.04.08 Bidder shall assume full and sole responsibility for timely completion and
submission of the bid through the electronic bidding system.

103.04.09 Any bid not submitted through the electronic bidding system, unless otherwise
expressly stated in the Bidding Documents, is invalid and will not receive consideration.

103.04.10 No bidder shall divulge the sealed contents of a bid to any person whomsoever,
except those having a partnership or other financial interest with the bidder in said bid, until after
the sealed bids have been opened. A violation on the part of the bidder shall, at the sole discretion
of the Awarding Public Agency, make voidable any contract made by the Awarding Public Agency
with the bidder based upon such bid.

103.05 — BID AFFIDAVITS
Affidavits contained in the Bidding Documents must be properly completed and signed by an
authorized agent of the bidder. The Awarding Public Agency reserves the right to require a bidder
to subsequently provide any documentation the Awarding Public Agency may deem necessary to
verify the authorized signature or the authority of the signatory. The bid must contain all required
bid affidavits as listed in the Bidding Documents. Bids must be completed in accordance with the
Bidding Documents. The bid affidavits must be properly completed, signed, sworn to, notarized,

15

2023.09.12



and submitted electronically with the bid.

103.06 — BID SECURITY

103.06.01 Each bid must be accompanied by a bid security in the form of a bid bond and/or
a certified check and/or cashier's check delivered by bid time on the bid date, in the amount of
five percent (5%) of the amount of the Total Bid, unless otherwise waived by Informal Bidding
Documents. . Bid bonds must be uploaded in the electronic bidding system and must be
submitted electronically with the bid. For the purposes of this section, Total Bid shall mean the
highest combination of the Base Bid plus all add/deduct Alternate Bids. The bid security is a
guaranty that the bidder will enter into a contract with the Awarding Public Agency on the terms
stated in the Bidding Documents and bidder will furnish bonds, Small, Local and Minority Business
Subcontracting Plan, and insurance. Should the bidder refuse to enter into such contract or fail to
furnish such bonds as required and/or the required certificate of insurance and other required
documents, the amount of the bid security shall be forfeited to the Awarding Public Agency as
liquidated damages, not as a penalty.

103.06.02 The Awarding Public Agency has the right to retain the bid security of bidders until
either (a) the contract and bonds and other required documents have been executed or submitted
by the successful bidder, or (b) the specified time to award bids has elapsed so that bids may be
withdrawn in accordance with state law, or (c) all bids have been rejected, or (d) another bidder
has been determined to be the successful bidder.

103.07 — NO WITHDRAWAL OR ALTERATION OR NON-CONSIDERATION OF BIDS

Bidder may withdraw or modify a proposed bid in the electronic bidding system at any time before the bid
time on the bid date. Where informal bids or emergency bids permit paper bids, permission will not be
granted to withdraw or modify any paper bid after it has been submitted.

103.08 - SALES TAX

103.08.01 Oklahoma sales and use tax exemptions may or may not be available to
contractors on City and/or trust projects. Contractor pursues any available tax exemption at its
own risk. The contractor is solely responsible for interpreting and determining the applicability and
availability of these exemptions. The contractor should consult private legal counsel to determine
whether purchases are exempt from applicable taxes. The contractor is solely responsible for
obtaining all documents and for complying with all regulations and procedures applicable to its
use of these exemptions.

103.08.02 Oklahoma sales and use tax exemptions are not available to contractors on Trust
projects. However, Oklahoma sales and use tax exemptions may be available to the trust for
direct purchases made by the Trust. The Trust will only make direct purchases related to a project
if and as specifically and expressly stated in a Special Provision.

103.08.03 The contractor will be responsible for and bear the cost of all applicable sales and
use taxes and all other applicable local, state of Oklahoma, or federal taxes pertaining to the
project. Applicable taxes will be deemed a cost the contractor has included in its bid and contract
price and by extension of such lump sum and unit prices in any subsequently issued amendment.
Similarly, the contractor must include any applicable taxes in any Change Order. Sales tax laws
are subject to revision, addition, or amendment by City voters or by the State Legislature at any
time. The Awarding Public Agency will not be liable for any change in taxes or any new or
additional taxes; such taxes will be and are a risk and liability of the bidder or contractor included
in its bid and contract price and any such change in or new or additional tax will not be paid or
reimbursed by the Awarding Public Agency.
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103.09 — OPENING OF BIDS

Bids submitted and timely received will be opened and after opening bid tabulations may be available
within a reasonable time through the electronic bidding system. Each bidder’s bid and documents will be
available, as required by law, and in response to an Open Records Request.

103.10 — IRREGULAR BIDS

Any bid that shows any omission, or any alteration of a form, or any addition, substitution or condition not
specified authorized in the Bidding Documents shall be deemed irregular. Any unauthorized alternate bid
shall be deemed irregular. However, the Awarding Public Agency reserves the right to waive these
irregularities and make the award in the best interest of the Awarding Public Agency.

103.11 — REJECTION OF BIDS

Timely and properly submitted bids from qualified bidders will be considered by the Awarding Public
Agency. Awarding Public Agency has the right to reject any or all bids. Awarding Public Agency has the
right to waive immaterial defects or immaterial irregularities in a timely submitted bid received and to
accept such bid, which, in the Awarding Public Agency's judgment, is in its own best interest.

103.11.01 A bid may also be rejected for any of the following specific reasons:

A) the Bid or Contract Documents are not signed by the bidder or bidder’s authorized agent;

B) the Noncollusion Affidavit, as required by the City Charter or the Oklahoma Competitive
Bidding Act, has not been submitted with the bid and/or the text of the affidavit has been
altered; and/or the affidavit is not properly signed and/or notarized;

C) the Business Relationship Affidavit, as required by the Oklahoma Competitive Bidding
Act, has not been submitted with the Bid and/or the text of the affidavit has been altered;
and/or the affidavit is not properly completed, signed or notarized;

D) the bid security or bid bond as required by the Oklahoma Competitive Bidding Act, is not
attached to the bid;

E) the bid fails to comply with any other requirements of City, state of Oklahoma, or federal
law and/or any other forms required by the Bidding Documents are not properly
completed, executed and submitted:;

F) bidder is not prequalified unless prequalification is established by a prequalification
questionnaire or prequalification is waived as stated in the Notice to Bidders;

G) the bid is received after the bid time on the bid date as stated in the Notice to Bidders; or

H) bidder has failed to include with the bid any documents required for this bid as stated in
the Bidding Documents.

103.11.02 A bid may also be rejected based on the following reasons:

A) a bid price is determined by the Awarding Public Agency to be unbalanced;
B) total bid price is above the Architect / Engineer’s estimate of total cost; or
C) bid is incomplete, such as required signatures or material irregularities or material defects.

103.11.03 A bid, not rejected, does not create a right of the bidder to award of the contract,
even if the apparent low bidder.

103.12 — NONCOLLUSION

A Noncollusion Affidavit must accompany each bid. Bids will not be considered unless a properly and
fully executed Noncollusion Affidavit accompanies the bid. The Noncollusion Affidavit is a sworn
statement, which provides that the bidder has not made any agreement or colluded with the Awarding
Public Agency or any bidders or prospective bidders in restraint of freedom or competition or has agreed
to bid at a fixed price or to refrain from bidding. Violation of a provision of the Noncollusion Affidavit shall
render the bids of such bidders void and persons willfully violating this requirement may be guilty of a
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felony. Bidders must use the Noncollusion Affidavit provided by the Awarding Public Agency in the
Bidding Documents. The text of the Noncollusion Affidavit may not be modified. Bidder may, however,
adapt the signature block to provide for additional signatures.

103.13 — BUSINESS RELATIONSHIP

A Business Relationship Affidavit must accompany each bid. Bids will not be considered unless a properly
and fully executed Business Relationship Affidavit accompanies the bid. The Business Relationship
Affidavit is a sworn statement which discloses the following information: the nature of any business
relationships then in effect or which existed within one (1) year prior to the date of such statement with
the Engineer/Architect or any officer or director of the architectural or engineering firm or other party to
the project; and the names and positions of all persons having any such business relationships. Bidders
must use the Business Relationship Affidavit provided by the Awarding Public Agency in the Bidding
Documents. The text of the Business Relationship Affidavit may not be modified. Bidder may, however,
adapt the signature block to provide for additional signatures.

SECTION 104 — EMPLOYMENT PRACTICES

104.01 — NONDISCRIMINATION

104.01.01 Neither the contractor nor any subcontractors employed on this project may
discriminate against any employee or applicant for employment because of race, religion, creed,
sex, color, national origin, ancestry, gender, age, or disability as defined by the Americans with
Disabilities Act. A Certification of Nondiscrimination must be properly signed and submitted with
the contract. The requirements of the certificate must be included in any subcontracts connected
with the performance of the contract. The contract may be canceled by the Awarding Public
Agency for noncompliance with the provisions of the certificate and the contractor may be
declared to be ineligible for further contracts until satisfactory proof of intent to comply shall be
made by the contractor and/or any subcontractors.

104.01.02 The Certification of Nondiscrimination must be exhibited in a central and public
location at the place of business by the contractor and each subcontractor while the contractor
and any subcontractors are performing work on the project.

104.02 — SMALL, LOCAL AND MINORITY BUSINESS SUBCONTRACTING PROGRAM.

104.02.01 The City of Oklahoma City has adopted a program to encourage and promote the
use of small and disadvantaged local businesses as subcontractors on public construction
contracts as set forth in the Oklahoma Public Competitive Bidding Act. The contractor must
provide the Awarding Public Agency a Small, Local and Minority Business Subcontracting Plan
setting forth the contractor’s internal and outreach strategies and efforts to provide and extend
opportunities for small, local and minority business participation in the performance of
subcontracts. The contractor must submit a preliminary Small, Local and Minority Business
Subcontracting Plan to the City Engineer with the contract and bonds and before a contract will
be awarded or approved by the Awarding Public Agency. The contractor must create and maintain
records demonstrating its efforts and the success of its efforts.

104.02.02 The contractor must submit a Final Small, Local, and Minority Business
Subcontracting Plan to the City Engineer seven (7) calendar days prior to the Pre-Work
Conference. The City Engineer may provide comments and may request additional
documentation from the contractor, responses to which the contractor must bring to the Pre-Work
Conference. The Final Small, Local and Minority Business Subcontracting Plan will be reviewed
at the Pre-Work Conference and must be approved by the City Engineer at the Pre-Work
Conference before the contractor may commence work though a work order may already be
issued.

104.02.03 The contractor must provide a written report to the City Engineer on the form
provided by the City Engineer delineating and documenting its efforts, progress, and successes
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of its Small, Local and Minority Business Subcontracting Plan as a condition precedent to final
payment and release of retainage. This written report is a requirement of substantial completion
and of acceptance. The project will neither be deemed substantially complete nor be accepted for
final payment until the contractor submits and the City Engineer has accepted the written report
on the progress and success of its Small, Local, and Minority Business Subcontracting Plan.

104.02.04 Provided, however, on emergency projects, the contractor may be permitted to
submit its Small, Local and Minority Business Subcontracting Plan after the issuance of the work
order and after commencing work on the emergency project. For emergency projects, the Small,
Local and Minority Business Subcontracting Plan must be submitted within seven (7) calendar
days of commencing work and the written report must be submitted and accepted as a
requirement of substantial completion, release of retainage, and final payment.

SECTION 105 — AWARD AND EXECUTION OF PUBLIC CONSTRUCTION CONTRACTS

105.01 — AWARD OF CONTRACT

Itis the intent of the Awarding Public Agency to award a contract, incorporating by reference the Bidding
Documents, the bid, and the Contract Documents, to the lowest and best responsible bidder provided
the bid has been submitted in accordance with the requirements of the Bidding Documents and applicable
law. The Contract Documents incorporates the Standard Specifications, Standard Details, Bidding
Documents, the bidder’s bid and such certificates, affidavits, documents submitted with the bid, the
Performance Bond, Statutory Bond, Maintenance Bond, certificates of insurance, approved submittals
and substitutions, the work order, approved Project Schedules, approved Small, Local and Minority
Business Subcontracting Plan applicable regulations and laws, and any subsequently approved
Amendments, Change Orders and Field Changes.

105.01.01 The Awarding Public Agency reserves the right to award all, some, or none of the
Alternate Bids. The Awarding Public Agency has the right to accept Alternate Bids in any order or
combination and to determine the lowest and best responsible Bidder based on the sum of the
Base Bid and such Alternate Bids accepted by the Awarding Public Agency, in its discretion,
unless otherwise stated in the Bidding Documents.

105.01.02 Should a Bidder who is awarded a contract upon a bid fail to execute and provide the
contract and bonds or to provide the required Small Local and Minority Business Subcontracting
Plan, certificates of insurance and/or any other required documents, the Awarding Public Agency
reserves the right to offer the contract to the bidder deemed to be the next lowest and best
responsible bidder.

105.02 — NO RIGHTS BY CONTRACT AWARD

Except as provided by “Execution of Emergency Contract Documents,” the award of a contract shall
convey no rights or claims by the successful bidder because of award until the contract has been reduced
to writing and duly signed by the Awarding Public Agency.

105.03 - EXECUTION OF CONTRACT DOCUMENTS (Non-Emergency).

Contractor must submit properly completed and executed Contract Documents, including but not limited
to contract, bonds, certificate of insurance, Nondiscrimination Certificate, preliminary Small, Local and
Minority Business Subcontracting Plan and Preliminary Project Schedule (with critical path) within seven
(7) calendar days following notification by the Awarding Public Agency of its intent to award contract,
unless said time is extended by the Awarding Public Agency. Unless expressly directed by the City
Engineer, no work shall be commenced until the required bonds, insurance, and Contract Documents
have been received by the City or Awarding Public Agency, written contract has been executed, the
required Project Schedule has been approved, and, and a work order has been issued by the City
Engineer.
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105.04 — EXECUTION OF EMERGENCY CONTRACT DOCUMENTS.

The contractor will submit the properly executed Contract Documents including but not limited to contract,
bonds, Nondiscrimination Certificate, and certificate of insurance, within seven (7) calendar days
following notification by the Awarding Public Agency, unless said time is extended by the Awarding Public
Agency. No contract shall be binding on the Awarding Public Agency until it has been executed or ratified
by the Awarding Public Agency; however, work must commence upon notification of award of emergency
contract and issuance of a work order by the City Engineer. Should the Awarding Public Agency not ratify
the award of the Emergency Contract, then contractor will be paid for the actual costs incurred prior to
the determination of the Awarding Public Agency to not ratify the contract award.

105.05 — RIGHTS UNDER THE CONTRACT.

Except as provided by “Execution of Emergency Contract Documents,” the successful bidder shall have
no right to action or claim upon such contract or the anticipation of the contract against the Awarding
Public Agency until the contract has been reduced to writing and duly signed by the Awarding Public
Agency.

105.06 - RESERVE RIGHT TO RESCIND AWARD AND AWARD TO NEXT LOWEST BIDDER
Should a bidder who is awarded a contract fail to timely execute and provide the required contract and
bonds, certificates of insurance, Nondiscrimination Certificate, and/or execute and submit any other
required documents required by the Bidding Documents, the Awarding Public Agency reserves the right
to rescind the award and award the contract to another bidder deemed to be the next lowest and best
responsible bidder.

105.07 — FAILURE TO EXECUTE CONTRACT
105.07.01 Failure of the bidder to properly execute and timely submit the required Contract
Documents is considered a default. By reason of such default by the bidder, the Awarding Public
Agency at its option may: (1) award the contract to another bidder; and/or (2) enforce and collect
the bid bond as liquidated damages not as penalty, and/or (3) seek other legal or equitable relief
as the Awarding Public Agency deems appropriate.

105.07.02 Notwithstanding any other or additional rights of the Awarding Public Agency,
should the successful bidder fail to fully and properly execute and timely return the contract.
Nondiscrimination Certificate, and bonds or fail to provide the required Small Local and Minority
Business Subcontracting Plan and insurance certificate within seven (7) days of notification of the
award, the Awarding Public Agency may rescind the award and re-advertise for new or different
bids.

105.08 - NO WORK UNTIL WORK ORDER

No Work shall commence, and no compensation will be due, or payment obligation accrue until the
Contract Documents are properly executed and submitted, and a work order has been issued by the City
Engineer. Provided, however, the contractor must timely provide the required Contract Documents, plans,
and schedules as provided in these Standard Specifications, at the contractors cost and expense.

106 — CONTRACT BONDS REQUIRED

106.01 - SUCCESSFUL BIDDER SUBMITS BONDS.

The successful bidder must timely furnish all required bonds. Bonds must be submitted on the forms, or
photocopies thereof, provided in the Bidding Documents. All bonds must be provided by a surety
authorized to do business in the state of Oklahoma. Bidder must require the attorney-in-fact who executes
the required bonds on behalf of the surety to affix thereto a certified and current copy of the power of
attorney. The cost of all bonds shall be deemed included by the contract in the amount of the bid as an
incidental cost.
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106.02 - BONDS

The bonds include Performance Bond, Statutory Bond and Maintenance Bond and any other bond
required by the Bidding Documents. Successful bidder must timely submit bonds on forms included in
the Bidding Documents.

106.02.01 - PERFORMANCE BOND

Performance Bond in the amount of the contract amount will be effective and enforceable until
final formal acceptance of the project by the Awarding Public Agency. Performance Bond shall be
executed in favor of the Awarding Public Agency.

106.02.02 - STATUTORY BOND

Statutory Bond in the amount of the contract amount will be effective and enforceable until the
contractor has documented and verified all claims of all subcontractors, materialmen and
suppliers on the project have been fully paid and/or all claims and liens have been released.
Statutory Bond shall be executed in favor of the state of Oklahoma and all subcontractors,
materialmen, and suppliers.

106.02.03 — MAINTENANCE BOND

Unless otherwise provided in the Bidding Documents, the Maintenance Bond will be equal to one
hundred percent (100%) of the contract amount and for a period of two (2) years from the
acceptance of the completed project. Maintenance Bond must be executed in favor of the
Awarding Public Agency.

106.02.04 —- UNSATISFACTORY BONDS

Awarding Public Agency may, by formal action, reject / not accept any bond if the surety issuing
the bond is: (1) now in default or delinquent on any demand on any bond for any project with or
in favor of the Awarding Public Agency; (2) is an adverse party to the Awarding Public Agency in
any litigation involving enforcement of the bonds issued in favor of the Awarding Public Agency;
or (3) is not licensed or otherwise permitted to do business in the state of Oklahoma.

Awarding Public Agency shall notify the contractor that a surety is rejected / not accepted prior to
approval of the contract. Upon notice to the contractor, the contractor must substitute the bonds
from a new surety satisfactory to the Awarding Public Agency. No payment will be made under
the contract until the new surety and bonds, as required, have been accepted by the Awarding
Public Agency. No compensation will be due the successful bidder/contractor for procurement of
a bond rejected or not accepted as provided herein.

SECTION 107 — PRE-WORK

107.01 - PRE-WORK CONFERENCE The Awarding Public Agency will hold a Pre-Work Conference.
The City Engineer will schedule the Pre-Work Conference, which will be conducted at a time and place
established by the City Engineer. Contractor must be ready for the Pre-Work Conference within seven
(7) calendar days of notice of contract award. Contractor’s superintendent for the project must attend the
Pre-Work Conference. Contractor's subcontractor(s) may attend the Pre-Work Conference.
Engineer/Architect or its representative will attend the Pre-Work Conference. City Engineer or a
representative of the City Engineer will attend for the Awarding Public Agency.

107.01.01 — Required Documents for Pre-Work Conference.

Contractor must have timely submitted the following documents prior to the Pre-Work Conference:
Small, Local and Minority Business Subcontracting Plan, and

Project Schedule, and

Lay Schedule (as applicable), and

Traffic Control Plan, Street Closings, Detour Routes, and

Erosion Control Plan, Storm Water Activities Permit, and

Schedule of Values (as applicable), and
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G. List of Subcontractors and their prequalification status.
107.02 - WORK ORDER

107.02.01 Except for emergency contracts, no work order will be issued until the required
Contract Documents have been executed and submitted by the contractor and approved by the
Awarding Public Agency and the contractor has met the other requirements of the Bidding
Documents. If the contractor has provided the Contract Documents and met all the other
requirements of the Bidding Documents, then upon approval of the Project Schedule, Lay
Schedule (as applicable), List of Subcontractors, Traffic Control Plan, Erosion Control Plan,
Schedule of Values (as applicable), and Final Small Local and Minority Business Subcontracting
Plan at the Pre-Work Conference, the City Engineer may issue a work order.

107.02.02 Contractor may not commence work on the project until a work order is issued.
Upon issuance of a work order, the contractor must begin work on the project in accordance with
the work order. If the Project Schedule, Lay Schedule (as applicable), List of Subcontractors,
Traffic Control Plan, Erosion Control Plan, Schedule of Values (as applicable), and Final Small
Local and Minority Business Subcontracting Plan are not approved at the Pre-Work Conference,
the work order may be issued and project time will commence but contractor work on site will be
suspended until the contractor submits any required revision or re-submission thereof and the
revised or resubmitted Project Schedule, Lay Schedule (as applicable), List of Subcontractors,
Traffic Control Plan, Erosion Control Plan, Schedule of Values (as applicable), and/or Final Small
Local and Minority Business Subcontracting Plan is approved. No additional compensation will
be paid, and no additional days will be granted, whether a Completion Date Project or Calendar
Day Completion Project or other, for lost time pending approval of the Project Schedule, Lay
Schedule (as applicable), List of Subcontractors, Traffic Control Plan, Erosion Control Plan,
Schedule of Values (as applicable), or Final Small Local and Minority Business Subcontracting
Plan.

107.02.03 For Calendar Day Completion Projects, the counting of calendar days will start on the
date work is to commence as stated in the work order and must be completed within the number
of calendar days stated on the Notice to Bidders, even should work be suspended pending
approval of the Project Schedule, Lay Schedule (as applicable), List of Subcontractors, Traffic
Control Plan, Erosion Control Plan, Schedule of Values (as applicable), Final Small Local and
Minority Business Subcontracting Plan or any other requirement in the Bidding Documents.

107.02.04 For Completion Date Projects, the project must be completed on or before the
Completion Date stated in the Notice to Bidders, even should a work order not be issued or work
be suspended pending approval of the Project Schedule, Lay Schedule (as applicable), List of
Subcontractors, Traffic Control Plan, Erosion Control Plan, Schedule of Values (as applicable),
and Final Small Local and Minority Business Subcontracting Plan, or any other requirement in the
Bidding Documents.

107.03— AUTHORITY OF CITY ENGINEER
107.03.01 The contractor must submit a proposed Project Schedule with the executed
contract, insurance, and bonds. The contractor’s Project Schedule must clearly demonstrate the
ability of the contractor to timely complete the project in accordance the Contract Documents
utilizing generally accepted industry standards. The contractor’s Project Schedule must include
reasonably defined and realistically achievable timelines tied to each significant task on the critical
path for the orderly and timely completion of all work and the project. The contractor’'s Project
Schedule must demonstrate continuous, significant progress of work and the well-planned
coordination of submittals, work, orders, suppliers, vendors, and subcontractors. The City
Engineer shall have the right and authority to deny or to require the contractor revise the Project
Schedule, should the Project Schedule or any revision thereof not meet these requirements. The
contractor will be bound by the timelines and performances in the approved Project Schedule and
22

2023.09.12



any approved revision thereof.

107.03.02 Neither the contract nor Contract Documents will be construed to have been
waived, revised, or modified by approval of the Project Schedule. The contract may only be
modified or amended by Amendments and Change Orders approved by the Awarding Public
Agency.

SECTION 108 — SCOPE OF WORK

108.01 — INTENT OF CONTRACT DOCUMENTS
108.01.01 The Contract Documents describe the work and the project. The contractor must
timely perform all work as provided in the Contract Documents and must timely perform such
necessary and incidental work as may be required to complete the project in accordance with the
Contract Documents. The contractor must furnish all items, labor, services, systems, material,
supplies, tools, equipment, processes, permits, licenses, tests, and incidental work necessary for
the completion of all work and the project.

108.01.02 On public construction contracts, the contractor must timely and fully perform all
work and services and provide all items, labor, services, systems, material, supplies, tools,
equipment, processes, permits, licenses, tests, and incidental work necessary for the completion
of all work and the project. The contractor must include all costs and expenses for all work and
the project in the Bid Tab. The contractor will only be paid such compensation as expressly
provided in the Bid Tab and any Amendments and Change Orders approved by the Awarding
Public Agency. The contractor will not receive any separate, other, or additional compensation or
any time for incidental items, labor, services, systems, material, supplies, tools, equipment,
processes, permits, licenses, tests, and incidental work necessary for the completion of all work
and the project.

108.02 — CONFORMITY WITH CONTRACT DOCUMENTS

All work must conform to the lines, grades, cross sections, and dimensions shown in the Contract
Documents. Any changes, modification or revision of the Contract Documents may only be accomplished
by written Amendments, Change Orders or Field Changes as provided, authorized, and approved in
these Standard Specifications.

108.03 — ORDER OF CONSTRUCTION

Contractor must perform the work in the order set forth in the approved Project Schedule, or the most recently
revised Project Schedule, approved by the City Engineer. However, approval of a revised Project Schedule
will not change the Project Completion Days or the Project Completion Date, which may only be changed
by Change Order approved by the Awarding Public Agency.

108.04 — PROSECUTION OF WORK

108.04.01 - GENERAL

Contractor must perform the project and the work under the contract within the time limit stated in
the Notice to Bidders and must conduct the work in such a manner and with sufficient equipment,
tools, materials, supplies, and labor as is necessary to ensure its timely completion. The
sequence of all construction operations must at all times be in accordance with the Project
Schedule approved by the City Engineer. Should the prosecution of the work for any reason be
suspended for more than one day by the contractor, the contractor must immediately notify the
City Engineer and whenever possible at least twenty-four (24) hours in advance of suspending
and also at least twenty-four (24) hours in advance of resuming operations.

108.04.02 - PROJECT SCHEDULE
108.04.02.01 Contractor must establish such construction scheduling and
phasing/sequencing, “Project Schedule,” required to timely perform all work and the
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project in accordance with the Contract Documents within the time for completion in the
Notice to Bidders. Contractor must develop the Project Schedule for all work and the
project to establish a chronological and logical order for the scheduling of construction and
related activities also including without limitation any testing, inspection, punch list, and
site remediation and clean up. The Project Schedule must graphically illustrate a series of
activities including but not limited to project start, subcontracting plan, ordering of materials
and equipment, description of project activities, relationships with other tasks, and time for
commencing, and required for performance of each critical activity or task, testing,
inspections, and punch list through to completion. The maximum duration for any single
activity or task may not exceed thirty (30) calendar days.

108.04.02.02 The Project Schedule must establish the critical path for timely completion
of all work and the project from the work order through Acceptance of the project.
Contractor must provide a preliminary Project Schedule in a re-writable format agreeable
to the Awarding Public Agency within seven (7) days of notification of award and a
proposed final Project Schedule at least seven (7) days prior to the Pre-Work Conference
for review by the Engineer/Architect and City Engineer. The final Project Schedule will be
revised and finalized at the Pre-Work Conference. The Project Schedule must be
accepted by the City Engineer prior to the contractor commencing work at the project site;
however, no time or delay in providing and in the approval of Project Schedule will entitle
the contractor to additional time or compensation.

108.04.02.03 The Engineer/Architect and City Engineer will consider acceptance of the
Project Schedule once the contractor has incorporated all comments, questions, and
revisions and contractor has satisfactorily responded to all requests for information and
documentation.

108.04.02.04 Contractor must update and submit a revised and updated Project
Schedule with each monthly pay claim or request. The revised and updated Project
Schedule must show work completed and schedule recovery of any work not completed
in accordance with the previous Project Schedule and Contract Documents so that the
project will be completed timely. Claims for payment for work performed will not be
processed until the monthly revised and updated Project Schedule is received and
approved. Any significant change to the project sequencing must be submitted for
acceptance by the Engineer/Architect and approved by the City Engineer in a proposed
revised and updated Project Schedule.

108.04.02.05 In the event that the contractor is not able to perform the work on the critical
path to the latest submitted and approved Project Schedule, the contractor must develop
and submit a Recovery Schedule with the monthly schedule update. The Recovery
Schedule shall be considered a revision to the Project Schedule that must be accepted by
the Engineer/Architect and approved by the City Engineer. The Recovery Schedule must
show completion of the project within the time allowed on the project unless the Awarding
Public Agency, in its sole discretion, has granted a written Change Order with an extension
of time. In the event that the contractor has failed to perform the work on the critical path
to the latest submitted and approved Project Schedule, no claims for payment will be
processed without an updated and approved Recovery Schedule.

108.04.03-CONFORMANCE TO PROJECT SCHEDULE AND RECOVERY SCHEDULE.
Contractor must conform work and progress to all submitted and accepted Project Schedules and
Recovery Schedules. If a new Project Schedule or Recovery Schedule has not been accepted by
the Engineer/Architect and approved by the City Engineer, the most recently submitted or
approved Project Schedule and Recovery Schedule must be utilized in planning and performing
the project activities and tasks.
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108.04.04 Neither the Awarding Public Agency nor the City will be responsible for any delays
to the project or changes to the Project Schedule in the absence of an updated approved Project
Schedule or an approved recovery Project Schedule. Neither the Awarding Public Agency nor the
City will be responsible for any delays to the project or work that are not directly caused by and
the direct result of the actions of the Awarding Public Agency. In addition, neither the Awarding
Public Agency nor the City will be responsible for any delays to the project or work that do not
substantially affect the critical path.

108.04.05 No additional time or change in Completion Days or Completion Date will be
granted through the Project Schedule or the Recovery Schedule, or any approval thereof. No
additional time or change in Completion Days or Completion Date will be granted for the process
of approving, updating or revision of the Project Schedule or Recovery Schedule.

108.04.06 Additional time, if any, will only be granted by the approval of a Change Order by
the Awarding Public Agency.

108.05 — DAY'S WORK AND WORKING HOURS

Work may only be done on weekdays, except City holidays, during regular and commonly accepted and
prescribed working hours unless otherwise provided in the Contract Documents or pre-approved in
writing by the City Engineer. No work shall be done nights, Saturdays, Sundays, or City holidays unless
otherwise provided in the Contract Documents or pre-approved in a special work order or permit is given
by the City Engineer to do so. The City Engineer may direct or restrict work that requires connection to
or the suspension of utility service or the operation of or the access or use of street or traffic operation to
hours designated by the City Engineer for the purpose of minimizing the impact on those utilities, streets
and/or operations. Any such direction or restrict will be considered incidental and no additional time or
payment will be granted the contractor for any such direction or restriction.

108.06 — TIME OF COMMENCEMENT AND COMPLETION

Contractor must perform all work and complete the project within the time specified in the Notice to
Bidders. Contractor must perform the work at a rate of progress must be such that the project and the
whole work will be performed in accordance with the Contract Documents, the Punch List items
completed, the work sites and project site remediation and cleaned up, and the project has been accepted
by the Awarding Public Agency within that time limit specified in the Notice to Bidders, unless an
extension of time be made in a written Change Order approved by formal action of the Awarding Public
Agency.

108.07 — EXTENSION OF TIME OF COMPLETION
108.07.01 Contractor assumes all responsibilities for timely performance of the contract and
will include any risk of delay in the bid. In addition, delays which may be or may have been
addressed by additional cost or expense, though unexpected, will not be deemed a basis for
additional time or compensation.

108.07.02 Contractor is not entitled to any additional time or compensation for any delay,
except for unavoidable delays directly caused by and the result of the acts of the Awarding Public
Agency. Contractor has the duty and obligation to make all reasonable efforts to reduce and
minimize the impact of delays caused by Awarding Public Agency or the City.

108.07.03 A request for additional time must be submitted to the City Engineer in writing by
the contractor within seven (7) calendar days from and after the time when the alleged cause of
delay occurred and must include a detailed statement of the facts and cause of the delay. In
addition, failure of the contractor to provide timely written notice of a cause of delay directly caused
by the Awarding Public Agency within said seven (7) calendar days shall be a waiver of the

contractor’s potential claim for delay, time and any costs and expenses related thereto.
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108.07.04 Performance or non-performance of contractor or its subcontractors, materialmen
or suppliers will not be deemed a basis for additional time or compensation and no additional time
or compensation will be granted.

108.07.05 Contractor must obtain and maintain such insurance or other protection against
force majeure events. Contractor is not entitled to any additional time or compensation for force
majeure events.

108.08 — FAILURE TO COMPLETE WORK ON TIME
108.08.01 Time is of the Essence.
Both the Awarding Public Agency and the contractor expressly agree that time is of the essence
with respect to this project and the performance of the contract. The progress of work and the
completion of the project in a timely manner is essential. Contractor is responsible for and must
include all such costs and expenses for the work and the project in its bid and the contract price.

108.08.02 For each calendar day that any work or the project shall remain incomplete after
the completion time in the Notice to Bidders, actual direct costs, expenses and damages will be
due and owing from the contractor to the Awarding Public Agency and any such costs, expense
and damages may be deducted from the retainage and/or the monies due or to be due the
contractor in the amount of such actual costs, expenses and damages incurred by the Awarding
Public Agency and/or the City as reasonably determined by the City Engineer.

108.08.03 In addition, liquidated damages as set forth in these Standard Specifications or as may be
set in the Bidding Documents. The liquidated damages will be deducted for such delay, for failure to
complete or non-completion of the project, and for untimely completion of the contract within the time
established in the Notice to Bidders not as a penalty but as reasonable liquidated damages for indirect
and consequential damages, incurred by the Awarding Public Agency and the City, since it would be
impracticable and extremely difficult to fix those actual damages.

108.08.04 Liquidated Damages - Unless otherwise stated in the Special Provisions for a specific
project, the contractor and the Awarding Public Agency agree as a stipulation and condition of the
contract that the contractor must pay $1,000 per calendar day, and each part of a calendar day, after the
time for completion in the Notice to Bidders until completion or until substantial completion, if any defined
by the contract, (unless an extension of time is made by written Change Order approved by formal action
of the Awarding Public Agency), which amount shall be presumed to be the amount of indirect and
consequential damages sustained by a breach of such contract for failure to timely complete the project,
as from the nature of the contract, it would be impracticable or extremely difficult to fix the actual damage.

108.09 — CONTINUOUS PROGRESSION OF THE WORK
108.09.01 Interruption of Work — Private and Public Projects
Once construction operations commence within the project limits, work must continue without
interruption until the project is completed.

108.09.02 Non-Suspension of Work — Private and Public Projects
Contractor may not suspend work without the prior written authority from the City Engineer and
must proceed with the work promptly when notified by the City Engineer to resume operations.

108.10 —- AMENDMENTS, CHANGE ORDERS AND FIELD CHANGES
The provisions of the contract may be amended or changed only by a written Amendment, or a written
Change Order approved by the Awarding Public Agency.

108.10.01 — AMENDMENTS
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108.10.01.01 No Amendment of quantities shall be paid until the Amendment has been
approved by the Awarding Public Agency.

108.04.01.02 No Amendment shall become effective until the Amendment has first been
approved by the Awarding Public Agency.

108.04.01.03 No additional time is or will be granted for Amendments or by Amendments.
108.10.02 - CHANGE ORDERS

108.10.02.01 A Change Order may authorize an addition, deletion, or revision in the work
or project and/or an adjustment of the contract price or the contract time.

108.10.02.02 The cumulative amount of Change Orders for a contract may not exceed the
limit established by state of Oklahoma law.

108.10.02.03 Contractor must proceed with the work and project as stated in a Change
Order as signed by the contractor and recommended by the City Engineer. No Change
Order shall be paid until it has first been approved or ratified by the Awarding Public
Agency.

108.10.02.04 Any Change Order may not exceed the actual net additional cost incurred
by the contractor and its subcontractors, materialmen, and suppliers to perform the work
in the Change Order including labor (actual net salary or wages paid), materials, supplies,
tools, and equipment to accomplish the change in the scope of work or project. In
addition, the Change Order may include a total, not to exceed fifteen percent (15%) of
such actual net additional costs for the contractor and all subcontractors to compensate
for all other costs and expenses, including but not limited to general conditions, loss
opportunity, delay, insurance, bonds, overhead and profits, are to be divided between the
contractor and the subcontractors, materialmen, and suppliers.

108.10.02.05 Contractor will not be compensated, under the Change Order, for laborers,
subcontractors, employees, supervisor, or administrators while also working on the
previously contracted work or project or for any tools or equipment already on site.
Laborers, subcontractors, employees, supervisors, and administrators may not be double
recovered for simultaneously working on the previously contracted work or project and the
Change Order as actual additional cost will not be deemed to incur or will be deemed to
be incurred by the contractor. If such personnel or laborers are utilized or could be utilized
for previously contracted work and the Change Order work, then no actual additional cost
will have accrued or will be due to the contractor. If tools and equipment are utilized or
could be utilized for previously contracted work and the Change Order work, then no actual
additional cost will be deemed to have accrued and no compensation will be due to the
contractor under the Change Order. No actual additional cost for equipment will be
deemed to have accrued or will be deemed due to the contractor for use of equipment on
site, only for additional equipment subsequently and separately procured for the
completion of the Change Order work and then only for the time that all such equipment
is used simultaneously for the previously contracted work or project and the Change Order
work.

108.10.02.06 The Awarding Public Agency reserves the right to require the contractor to
bid or re-bid materials, supplies, tools, equipment, systems, and labor to establish and/or
document the cost of the Change Order.

108.10.02.07 No additional time will be granted for a Change Order that does not impact

the critical path of the previously contracted work or project, as such critical path is
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expressly provided in the last approved Project Schedule. If additional time is granted for
the impact of the Change Order on the critical path of the previously contracted work or
project, the contractor will only be entitled to such additional time and no additional
compensation for the performance of the previously contracted work or project.

108.10.02.08 Should the contractor fail or decline to approve a Change Order in
accordance with these Standard Specifications, the Awarding Public Agency may contract
with another contractor to perform the Change Order. No additional time or compensation
will be granted to the contractor for performance of the previously contracted work or
project due, or related to the performance of the Change Order by the City or by another
contractor.

108.10.03 — FIELD CHANGES
108.10.03.01 Field Changes are changes to the Contract Documents when the overall
contract price and contract time are not changed. Field Changes do not change the
function or purpose of the project.

108.10.03.02 Field Changes requested by the contractor must be reviewed by the
Engineer/Architect and recommended by the Engineer/Architect to the City Engineer.
Field Changes must be agreed to by the contractor and recommended by the
Engineer/Architect to the City Engineer. Field Changes shall be binding when approved
by the City Engineer.

108.10.03.03 No additional compensation or additional time will be granted the contractor
by or for a Field Change.

108.10.03.04 Field Changes will be documented by the contractor on as-built plans.
108.11 — POST CONTRACT AWARD REQUESTS FOR SUBSTITUTIONS

Bidding Documents are incorporated into the Contract Documents. Contractors must provide the project
and all items, work, labor, services, tests, permits, licenses, materials, equipment, systems, processes
and supplies necessary to timely complete the project in accordance with the Bidding Documents as
modified by the Contract Documents.

108.11.01 If the Bidding Documents identify a bid item by naming a manufacturer and/or product,
the contractor must provide the bid item as identified, unless a substitution is timely requested by
the contractor, recommended by the Engineer/Architect, and approved by the City Engineer
before use or incorporation into the work or project.

108.11.02 If the Bidding Documents identify a bid item by naming a manufacturer and/or product
“or equal,” the contractor must timely provide the identified bid item or may timely submit an “or
equal” submittal to the Engineer/Architect for review. If the “or equals” submittal is recommended
by the Engineer/Architect and approved by the City Engineer, then the contractor may provide or
use the “or equal” submittal at contractor’s own risk. The contractor may only use or provide the
submitted “or equal” after approval by the City Engineer. If the contractor uses or provides the “or
equal” before approval by the City Engineer, then the City Engineer may require the contractor to
remove the “or equal,” provide the identified bid item, and/or redo the work at contractor’s own
cost and expense. The contractor will not receive any additional compensation for removal of the
“or equal”, redo of the work, or performing the approved bid item or work. The contractor will not
receive any additional time or compensation for the processing, approval, or denial of an “or equal”
where a bid item was identified in the Bidding Documents.

108.11.03 If the Bidding Documents identify a bid item or work by establishing a standard of
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required character, function, dimension, appearance, useful life, and/or quality, the contractor
must timely submit the bid item or work to the Engineer/Architect for review. If the submitted bid
item or work is recommended by the Engineer/Architect and approved by the City Engineer, then
the contractor may provide or use the submitted bid item or work. The contractor may only use or
provide the bid item or work after approval by the City Engineer. If the contractor uses or provides
the bid item or work before approval of the submittal by the City Engineer, then the City Engineer
may require the contractor to remove the bid item or work and/or redo the work at contractor’s
own cost and expense. The contractor will not receive any additional compensation for removal
of the unapproved submittal, redo of the work, or performing approved bid item or work submittal.
The contractor will not receive any additional compensation or time for denial of a submittal that
does not conform, meet the requirements, or achieve the function or purpose of the bid item or
work. The contractor will include the time for submittals in the Project Schedule and will not receive
additional time or compensation for the submittal process.

108.11.04 Substitutions may be considered after award of contract, at the sole discretion of the
Awarding Public Agency, unless specifically prohibited otherwise in the Bidding Documents.
However, contractor has no right to a substitution and any contractor basing a bid on a
substitution, not approved by pre-bid addendum, does so at the contractor’'s own risk of being
required to provide the bid item or work as designated in the Bidding Documents. The contractor
must include in its substitution documentation evidencing any cost or time savings to Awarding
Public Agency.

108.11.5 Substitution requests must be timely submitted in writing by the contractor, to
Engineer/Architect, with documentation supporting the quality and adequacy of the bid item or
work. The contractor must submit all additional information requested by the Engineer/Architect
for review of the substitution by the Engineer/Architect. The Engineer/Architect will make a
recommendation to the City Engineer. Contractor may not use the substitute until approved by
the City Engineer.

108.11.06 If the substitution is recommended by the Engineer/Architect and approved by the City
Engineer, then the contractor may provide or use the substitution at contractor’s own risk. The
contractor may only use or provide the submitted substitution after approval by the City Engineer.
If the contractor uses or provides the substitution before approval by the City Engineer, then the
City Engineer may require the contractor remove the substitution, provide the identified bid item
and/or redo the work at contractor’'s own cost and expense. The contractor will not receive any
additional time or compensation for the process, approval, or denial of a substitution where a bid
item was identified in the Bidding Documents.

108.11.07 Substitutions will not be binding unless and until approved by the City Engineer. The
City Engineer reserves the right to accept or reject any post-contract award substitution requests.
The City Engineer may also condition approval of any substitution request on shared cost and/or
time savings to be gained or obtained by the substitution. Substitutions which include a change
in the contract time or price, if approved, must be included, and must be specifically approved in
a Change Order approved by the Awarding Public Agency.

108.11.08 The Awarding Public Agency does not promise and is not obligated to the contractor
for the Engineer/Architect to review or the City Engineer to review a submittal or substitution within
a particular time but only that the Engineer/Architect and City Engineer will sequentially review
the submittal or substitution within a reasonable time after receipt and verification of all requested
information and documentation. No additional time or compensation will be granted for submittal
or substitution review and/or denial or approval, if any. Contractor must include time for submittals
and substitution processes in its Project Schedule.
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SECTION 109 — CONTROL OF THE WORK AND MATERIALS

109.01 — ADJUSTMENT OF EXISTING STRUCTURES AND UTILITIES

109.01.01.01- General The contractor must call for location of underground utilities
and facilities. Contractor, at its expense, must manually pothole and locate underground
utilities and facilities including but not limited to public and private oil or gas pipelines and
facilities, water pipelines and facilities, sewer pipelines and facilities, telecommunication lines
and facilities, traffic control lines, devices and facilities, storm water lines and facilities and
other utility lines and facilities, whether or not identified or shown on the plans or in the
Contract Documents. The contractor may use such electrical or mechanical devices or use
such other reliable means the contractor may select to locate any underground lines and
facilities. The contractor must:

(1) protect,

2) adjust to grade,

3) disconnect and replace,

4) remove or relocate and replace, and/or
5) provide supports,

o~~~ A~

during the project, excavation, construction and backfill to protects such utilities and facilities
against damage, settlement, freezing and weather-related damage by the elements and must
pay all fees to the owner of such utilities and facilities, local, county, City, state of Oklahoma,
or federal agencies, which may be required in the performance of the work.

109.01.01.02 The contractor must make satisfactory arrangements with the owners of such
utilities and facilities for performing the work. Except where specific item or unit prices are
specifically provided in the Contract Documents, the contractor will not be entitled to any
additional time or compensation for such work and any cost or expense is incidental and will
not be separately due or paid.

109.02 - GEOTECHNICAL INFORMATION

109.02.01 All geotechnical information when shown in the Bidding Documents or included in the
Contract Documents, only represent the materials and/or subsurface characteristics only as to the
point, depth or location expressly and specifically stated in the geotechnical information included in
the Bidding Documents and only to the extent specifically stated in the geotechnical information
included in the Contract Documents.

109.02.02 Each bidder and contractor must make its own interpretation of the character and
condition of the materials and/or subsurface characteristics, which will be encountered between the
points and locations in the geotechnical information. Awarding Public Agency neither represents or
warrants the condition of the materials and/or subsurface characteristics between points or locations
in the geotechnical information provided nor does the Awarding Public Agency imply, represent, or
warrant the condition of the materials and/or subsurface characteristics are similar or humongous
with the point or location in the geotechnical information. The bidder and contractor are responsible
for including any potential risk and/or potential cost in its bid. Each contractor may, at his own
expense, make additional surveys and investigations as may be deemed necessary to determine
conditions which will affect performance of the work to determine the method and means for
performing the work.

109.03 — AUDIO-VIDEO RECORDING PRE-CONSTRUCTION AND POST-CONSTRUCTION

Contractor must make and provide the Engineer/Architect and City Engineer copies of pre-construction
and post-construction audio-video recordings of the project site, work sites, and any access, roads,
streets, easements, rights-of-way to be utilized by the contractor, also including by its suppliers,
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materialman, and subcontractors. The pre-construction audio-video recordings must be delivered by the
contractor to the Engineer/Architect and City Engineer for review and approval prior to accessing or
commencing construction on the project site, any work site, or any construction related access road. The
post-construction audio-video recording must be delivered by the contractor to the Engineer/Architect
and City Engineer for review and approval prior to submitting a claim for release of retainage or final
payment. These audio-video recordings will serve as a record of pre-construction and post-construction
final conditions. All audio-video recordings must be recorded in a manner that logically follows the entire
project and any access, roads, streets, easements, rights-of-way, project sites and work sites to be
utilized by contractor in a continuous, logical, and accurate manner. The audio-video recordings will be
the property of the Awarding Public Agency.

109.03.01 PRE-CONSTRUCTION AUDIO-VIDEO RECORDING

Before clearing, grading or construction operations begin, the contractor is also required to record
above ground topography, trees, vegetation, landscaping, and existing improvements, structures,
facilities, and amenities located in and along the project site, work sites, adjacent properties, and
structures, and also on and along street and road access to the project site.

109.03.02 POST-CONSTRUCTION AUDIO-VIDEO RECORDING

After construction is completed, the contractor is required to record above ground topography, trees,
vegetation, landscaping, and existing structures, facilities and amenities located in and along the
project site, work sites, and adjacent properties and structures, and also on and along street and
road access to the project site.

109.03.03 AUDIO-VIDEO RECORDING QUALITY

Audio-video recordings must be in color and recorded digitally on format as approved by the City
Engineer. The audio-video record must be high quality and framed to provide sufficiently detailed
information to settle disputes that may arise as to existence and condition and any damage to
then structures, facilities, and amenities.

109.03.04 DEEMED CONTRACTOR RESPONSIBILITY TO RESTORE, REMEDIATE OR
REPLACE

If the audio-video recording does not include the structures, facilities, trees, vegetation,
landscaping, and amenities located in and along the project site, work sites, and adjacent
properties and structures, and also on and along access to the project site or its condition or is
not adequate to clearly demonstrate the condition, then contractor shall be responsible for the
restoration, remediation and/or replacement of any alleged damage at contractor’s cost without
additional compensation or time granted by the Awarding Public Agency.

109.03.05 COLOR AUDIO-VIDEO OF PRECONSTRUCTION, FINAL RECORD (RECORDED
DIGITALLY)

A) Scope
Prior to commencing work, the contractor must make a continuous color audio-

video recording, recorded digitally on approved format, and made of the
entire project site and surrounding areas in a manner that logically follows
the entire project path in a continuous manner and a minimum of 100 feet
from both sides of the construction centerline or from building face to building
face. The contractor must make a color audio-video recording, recorded digitally
on approved format, made of the entire project at completion. These
recordings will serve as a record of pre-construction and post-construction
conditions. Contractor must submit one copy to the Project Engineer and one
copy to Field Services for these phases of audio-video recording. The contractor
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will be responsible for damages and repairs for which pre-construction
recording is inadequate to definitively establish pre-construction condition.

B) Professional Electrographers
The contractor must engage the services of a professional electrographer. The
color audio-video approved format must be prepared by a responsible
independent commercial firm known to be skilled and regularly engaged in the
business of pipeline construction color audio-video documentation.

C) Equipment
All equipment, accessories, materials, tools, and labor to perform this service must
be furnished by the contractor. The total audio-video system must produce bright,
sharp, clear pictures with accurate colors and must be free from distortion, tearing,
rolls, or any other form of imperfections. The audio portion of the recording must
produce the commentary of the camera operation with proper volume, clarity and be
free from distortion and interruptions.

D) Recorded Information-Audio
Each recording must begin with the current date, project name and municipality
and be followed by the general location, i.e., viewing side and direction of progress.
The audio tract must consist of an original live recording. The recording must
contain the narrative commentary of the electrographer, recorded simultaneously
with his video of the zone of influence of construction.

E) Recorded Information-Video
All video recordings must begin by displaying digital information to include the date
and time of recording. The date information must contain the month, day,
and year. Additional information must be displayed periodically. Such information
must include, but not be limited to, project name, contract number, direction of
travel and the viewing side.

F) Lighting
All video recording must be done during times of good visibility. During
precipitation, mist or fog, artificial light must be provided to properly illuminate the
objects.

G) Speed of Travel
The rate of speed in the general direction of travel used during video recording, as
well as panning and zooming rates, must be sufficiently controlled to maintain a
clear view of the objects.

109.03.06 PAYMENT FOR THIS ITEM
If not specified with a separate pay item on the Bid Tab, the cost of audio-video recording will be
incidental, will not be paid separately, and will be deemed to be included in other bid items.

109.04-STORM WATER CONSTRUCTION ACTIVITIES PERMIT

Contractor must also comply with the Environmental Protection Agency (EPA), Oklahoma Department of
Environmental Quality (ODEQ) regulations, and all construction activities within its corporate boundaries
of Oklahoma City must comply with the following regulations:

A) Environmental Protection Agency

B) Code of Federal Regulations (40 CFR, Part 122)

C) Clean Water Act

D) Oklahoma Department of Environmental Quality

E) Oklahoma Pollutant Discharge Elimination System Act (OPDES) 27A O.S. 2-6-201
F) ODEQ General Permit OKR10

G) City of Oklahoma City

H) Oklahoma City Municipal Code
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109.05

A copy of the City's Best Management Practices Manual can be downloaded at
http://www.okc.gov/pw/storm.html or a copy can be picked up at the City of Oklahoma City’s City
Clerk's Office, 200 N. Walker Avenue, 2nd Floor, Oklahoma City, Oklahoma 73102.

As a part of the project the contractor will be required to submit a completed Notice of Intent (NOI),
a Storm Water Pollution Prevention Plan (SWPPP) and an Erosion Control Site Plan for permitting
purposes. Contractor must follow the SWPPP, as submitted and approved, at all times during
construction of the project. Along with the above stated items the contractor must also provide a
check payable to the City in an amount required by the project. This permit must be approved
before the contractor will be allowed to obtain the building/construction permit. Permits may be
renewed annually upon filing of a renewal application and payment of permit fee, provided that
the contractor’s activity, and the location where it is carried on are the same as originally
permitted. In addition, the application for renewal shall be subject to all the requirements
pertaining to original permit. (Oklahoma City Municipal Code 48-33)

Construction activities that result in land disturbance of equal to or greater than one (1) acre, or
less than one (1) acre if they are part of a larger common plan of development or sale that totals
at least one (1) acre must also obtain a permit from ODEQ (form 605-002a) for Storm Water
Discharge from Construction Activities. This means that land disturbing of one (1) acre or more
must permit with ODEQ and the City of Oklahoma City, Storm Water Quality.

— SEDIMENT AND EROSION CONTROL
109.05.01 The contractor must minimize the amount of land disturbed to minimize:

A) costs, damage and the loss of the dirt or sediment from the project site, work site and/or
neighboring properties.

B) deposit of dirt or sediment on the project site, work Site or neighboring properties.

C) changes in surface water flow.

D) cause water impoundment or stagnation.

E) blowing or flying dirt, sediment, and debris.

F) sediment, dirt, and debris contaminating storm water conduits, waterways and streams.

G) cost of re-vegetation and remediation of land.

The most effective and direct means of controlling erosion during and after construction is to attain
a good vegetative cover over all soil surfaces laid bare or disturbed as soon as possible. Permanent
vegetative cover must be established promptly after completion of work in an area and prior to
acceptance of any work or portion of work. Contractor must establish and continuously maintain
such vegetative cover and erosion control measures, structures and devices as may be necessary
to comply with City ordinances and other applicable regulatory requirements. Contractor must utilize
such other and additional techniques as will minimize erosion and prevent sediment, dirt, and debris
from being carried offsite by runoff. Contractor must create and submit an Erosion Control Plan prior
to the Pre-Work Conference. Contractor must timely implement an Erosion Control Plan that meets
City standards whether within the City limits or not. All work must continuously comply with the
contractor’'s Erosion Control Plan. Contractor must also comply with any other or additional
applicable local, City, state of Oklahoma and federal requirements.

109.05.02 Contractor must designate a full-time employee on the project site and each other
work site to be responsible for implementation and continuous maintenance of erosion and sediment
control measures. Contractor's designated employee must inspect and document the condition of alll
erosion control measures, devices, and structures on a daily basis. In the event of forecast for rainfall
in excess of one-half inch on the next calendar day, Contractor must inspection and restore all
erosion control measures, devices, and structures before suspending work on the preceding day and
inspect and restore the erosion control measures, devices and structures on the day of the rainfall
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event. In the event of rainfall in excess of one-half inch, an inspection and restoration of all erosion
control measures, devices and structures must also be inspected and restored by noon on the
calendar day following such rainfall event.

109.06 — EXISTING STRUCTURES NOT SHOWN IN CONTRACT DOCUMENTS

Contract Documents identifies the location of known surface and subsurface structures and facilities.
The City assumes no responsibility for failure to show any surface structures on the Contract Documents
or to show them in their exact location. No claim for extra work, additional time or additional compensation
will be considered for identified surface and subsurface structures and contractor will be deemed to have
included all potential costs and time to locate, avoid, move, secure, support or otherwise address such
structures in its bid as incidental costs and contingencies. No claim for extra work, additional time, or
additional compensation will be considered unless the unidentified facility or structure encountered
necessitates substantial changes in the lines, elevation, location, or grades of the project or requires the
building of a special structure for the project to function as intended in the Contract Documents. Nothing
herein shall relieve the contractor of the responsibility to thoroughly inspect the project site and physically
locating surface and subsurface facilities and structures prior to commencing work.

109.07 — CONSTRUCTION STAKES
109.6.07.01 Contractor must, at the contractor's expense, maintain all surveys, stakes, field
controls and benchmarks established by the Engineer/Architect and must provide and maintain
all additional surveys, construction staking, field controls and benchmarks in accordance with
these Standard Specifications for Construction Staking, unless otherwise provided in the Contract
Documents.

109.07.02 Contractor must also establish and maintain throughout the project all construction
stakes, field controls, and benchmarks as necessary and as may be required to construct the
project in accordance with the Contract Documents at the contractor’s expense.

109.07.03 Construction staking consists of furnishing, placing, and maintaining construction
stakes, field controls, or benchmarks as necessary to establish lines and grades required for
completion of the project in accordance with the Contract Documents.

109.07.04 Field controls must be provided by the contractor at the contractor’s expense prior
to the work commencing. Contractor must preserve all surveys, stakes, field controls and
benchmarks and the contractor must have them reset at the contractor’s expense when damaged,
lost, displaced, or removed at the contractor’s expense.

109.07.05 Bridge centerline, horizontal, and vertical control shall be set by the
Engineer/Architect.

109.07.06 Contractor must notify the Engineer/Architect and City Engineer immediately whenever
plan errors or whenever the contractor believes latent obstructions require deviations from the
specified elevations or horizontal locations.

109.08 —- MEASUREMENTS

Before ordering any material or equipment or performing any work the contractor must verify and affirm
the accuracy of all measurements. Errors, inconsistencies, or omissions discovered must be immediately
reported to the Architect/Engineer and City Engineer. No extra, additional, or other charge or
compensation will be allowed due to any difference between actual dimensions and the estimates or
measurements indicated in the Contract Document, except payment of unit price items will be paid for
based on the actual units installed and accepted in accordance with the Contract Documents.
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109.09 — SUBMITTALS AND SHOP DRAWINGS
109.09.01 Contractor may not start delivery of any materials or equipment, requiring
submittals or shop drawings, until the Engineer/Architect approves and the City Engineer reviews
any such required submittals and/or shop drawings. Only materials and equipment conforming
to the requirements of the Contract Documents may be used in the work or project.

109.09.02 Contractor must transmit an electronic copy of each submittal and shop drawing
to the Project Manager and the Engineer/Architect for review, in a format approved by the City
Engineer. Each transmittal must be sequentially numbered and must include the City’s project
number, contractor's name, bid item number, supplier or manufacturer, and all information
required by the Contract Documents. Contractor must also provide a certification or affix its
approval stamp to each submittal, shop drawing and product booklet. The certification or approval
stamp must certify that “The contractor has determined and verified submittal or shop drawing
meets all dimensions, quantities, field dimensions, relations to existing work, coordination with
work to be installed at a later date, coordination with information on previously approved
submittals, and verification of compliance with the Contract Documents.” The accuracy of all
information in the submittal or shop drawing is the responsibility of and warranted by the
contractor. Contractor submittal and/or shop drawing must be reviewed and approved by the
Engineer/Architect prior to use on or incorporation into the project.

109.09.03 In reviewing and approving submittals and shop drawings, the Awarding Public
Agency is entitled to rely upon the contractor’s representations and warrants that all information
is accurate and correct. Contractor shall not be relieved of any responsibility for deviations, errors
or omissions of the submittals and shop drawings by the approval thereof by the
Engineer/Architect. Upon receipt, the Engineer/Architect shall be allowed up to fourteen (14)
calendar days for review. Upon approval by the Engineer/Architect, submittals and shop drawings
that meet the requirements of the Contract Documents may be approved by the City Engineer.
Submittals and shop drawings that do not meet the requirements of the Contract Documents will
be returned to the contractor with an emailed letter directing additional information and/or
correction and re-submittal or with an emailed letter rejecting the submittal and requiring submittal
of different material or equipment. The date indicated on the Engineer/Architect emailed approval,
denial or review letter will be considered the date returned to the contractor. Contractor must keep
at least one (1) copy of all approved submittals and shop drawings at the project site.

109.10 - MATERIALS AND EQUIPMENT

109.10.01 — NEW MATERIALS, SUPPLIES AND EQUIPMENT

All materials, supplies and equipment to be included in the Project must be new from the supplier
or manufacturer. The Contractor has the obligation to prove to the satisfaction of the City Engineer
that materials, supplies and equipment incorporated in the Project are new from the supplier or
manufacturer since the award of the Contract. The Awarding Public Agency may reject and direct
removal from the project site, at the Contractors cost and expense, any materials, supplies or
equipment, which the Contractor cannot document and demonstrate are new. The Awarding
Public Agency has the right to withhold payment for any materials, supplies and equipment that
the Contractor cannot prove to be newly supplied or manufactured since the award of the
Contract. This requirement is in addition to and not in lieu of any testing requirement, source
requirement, or any other requirement in the Standard Specifications, Standard Details, or the
Special Provisions. The Contract will not be entitled to any additional time or any compensation
for meeting this requirement, failing to meet this requirement, or delays incurred to meet this
requirement or the review and verification thereof.

109.10.02 — DELIVERY

Approved construction items, materials, supplies, and equipment may be ordered but may not be

delivered to the work site or project site in advance of the start of construction as stated in the
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work order. Contractor will be held responsible for the delivery, storage, security of all construction
items, materials, supplies, and equipment. Contractor will be held responsible for the compliance
of all materials and equipment in the Contract Documents and for the continued compliance with
the Contract Documents through formal acceptance of the project by the Awarding Public Agency.

109.10.03 —- SAMPLES

Contractor must provide samples of work materials, supplies, systems, and equipment, when
required by the Contract Documents or the Engineer/Architect. All such samples must be
approved by the Engineer/Architect in writing before the work is executed or the material,
supplies, or equipment is incorporated into the work or project. All work, material, supplies,
systems, and equipment must conform in all respects to the approved samples and the Contract
Documents. Any work, material, supplies, systems, and equipment that does not conform to the
approved samples or the Contract Documents will be rejected and shall be removed and replaced
by the contractor at contractor’s sole cost and expense and no additional time will be granted
therefor.

109.10.04 - TESTS
109.10.04.01 — A Test Schedule will be provided by the City for the work and shall
designate which materials, supplies, equipment, processes, and work must be sampled
and tested, the tests to be conducted, and the approved testing laboratories. Contractor
must include the Test Schedule in its Project Schedule. All samples must be taken, and
tests conducted in the presence of an inspector and in accordance with the Contract
Documents.

109.10.04.02 — The City Engineer may require such additional samples and tests, as
necessary for the verification, affirmation and assurance of performance and compliance
in accordance with the Contract Documents, conformance with samples and tests, and
proper construction of the project. All tests must be made in accordance with the
appropriate Contract Document provisions.

109.10.04.03 — Contractor must provide such facilities as the City Engineer,
Engineer/Architect, Project Manager, Testing Laboratory, and/or Inspector may require for
inspecting work, collecting, and forwarding samples, and performing tests.

109.10.04.04 — All tests must be performed at a laboratory designated by the City
Engineer.

109.10.04.05 — Public Construction Contracts — All costs of tests on materials, supplies
and equipment, and tests of work performed, and all tests of performance and construction
for compliance with the Contract Documents will be at the expense of the Awarding Public
Agency. All costs of tests that fail to meet the Contract Document requirements shall be
at the expense of the contractor. Upon written notification from the designated laboratory
of failed tests, the Awarding Public Agency is entitled to and will withhold the cost of the
test from retainage and/or subsequent payment voucher claims from the contractor until
the cost of the test is paid in full by the contractor. No claim for damages, costs, delays,
or additional time or compensation may be made to the contractor for any delays
associated with the resolution of payment or failed tests. The Awarding Public Agency will
not make payment of the final claim until all materials, supplies and equipment have
passed its test and until the contractor has paid the Awarding Public Agency for all failed
tests. The Awarding Public Agency may bring such actions as may be necessary to collect
the costs of failed tests.

109.11 — MATERIALS CERTIFICATIONS
Contractor must furnish required samples of all submittals and substitutions without charge to the
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Awarding Public Agency. The Engineer/Architect will exam all samples and certifications to
determine whether the sample meets contractor representations and the Contract Documents
and whether the submittal is approved. When the Contract Documents require testing of
prefabricated work, equipment, materials, supplies, or any other products, the Engineer/Architect
may waive local testing requirements in lieu of a certification from the manufacturer that the work,
equipment, material, supply, or product furnished conforms to the appropriate Contract Document
provisions and purpose. All tests must be performed by a laboratory designated by the Awarding
Public Agency.

109.11.01 - GENERAL REQUIREMENTS

Contractor is responsible for obtaining all certifications and for arranging for delivery of the work,
equipment, materials, supplies, or any other products, to the proper destinations designated by
the Engineer/Architect and City Engineer as required by the Contract Documents. A responsible
representative of the company that issues the certification must sign the certifications and include
the official company title of the signer immediately beneath the signature.

All submittals of certifications must be furnished by the contractor in duplicate and each copy must
show the following information:

A) City’s project number,

B) name of contractor,

C) name of the manufacturer,

D) identification markings on shipment,

E) detailed quantity and description of work, equipment, materials, supplies, or any other
products, represented by the certification, and

F) reference to the Contract Document section the submittal is presented to satisfy.

109.11.02 — DISTRIBUTION OF CERTIFICATIONS

City Engineer City of Oklahoma City

Certifications for Project No.

420 West Main, Suite 700

Oklahoma City OK 73102Name: Project Manager

These certifications will be checked by the Engineer/Architect for conformance with the applicable
Standard Specifications and Contract Documents.

109.11.04 — BASIS OF ACCEPTANCE

Whenever a certification, as defined above, is required or requested by the Engineer/Architect or
the City Engineer such material, supplies or equipment may be accepted based on certification
provided that all applicable requirements were met. However, visual inspection at delivery and
installation must show the workmanship and condition of the material or equipment to be
satisfactory and the material and equipment must continue to meet certification requirements and
must continue to conformance with the applicable Standard Specifications and Contract
Documents.

All material, supplies and equipment furnished under certification must be tagged, stenciled,
stamped, or otherwise marked with a lot number, heat number, order number, or other appropriate
identification which can be readily recognized and checked against the certification. Material
accepted on certification shall not be incorporated in the work or project until the
Engineer/Architect or City Engineer has approved the certificates.

Testing must be completed on all public improvement projects per the Testing Schedule as
provided by these Standard Specifications and the Engineer/Architect. All testing will be
performed by a testing laboratory designated by the City Engineer upon a written order. Any cost
accrued by the contractor is incidental and must be included in the unit price bid for other items.

All testing for private development is paid for by the contractor, but still must meet the
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requirements of the Testing Schedule provided by the City Engineer.

A satisfactory test is defined as being a test that shows that the quality of the materials, equipment
or workmanship meets the requirements of these Standard Specifications and the Contract
Documents. Where tests reveal that the quality of the materials, equipment, or workmanship
does not meet the requirements of these Standard Specifications and the Contract Documents,
additional tests may be required as directed by the City Engineer until the number of satisfactory
tests called for in the schedule have been made. The reports of these tests results shall constitute
the evidence referred to above.

The City Engineer may order tests in addition to the number provided for in the schedule to be
made if, in his opinion, such additional tests are necessary. The cost of all tests ordered, in
addition to the tests provided for in the schedule, which show that the materials, supplies,
equipment, or workmanship conform to the Contract Documents shall be paid for by the Awarding
Public Agency. For privately constructed public improvements, the contractor shall pay for all
such tests whether the test reveals that the materials or workmanship do or do not conform to the
Contract Documents.

All costs of coring, testing of cores, and repair of core holes, shall be borne by the Contractor.
109.12. - STORED MATERIALS AND EQUIPMENT

109.12.01 — Contractor must timely order, store, and secure materials, supplies, and equipment
at contractor’'s cost. The cost to order, store, secure and deliver materials and equipment is
incidental.

109.12.02. Stored material must be stored in accordance with manufacturer’s recommendations,
these Standard Specifications, and the Contract Documents.

109.12.03 — In addition:

109.12.03.01 Contractor must store materials, supplies, and equipment on wooden
platforms or other hard, clean surfaces and not on the ground.

109.12.03.02 Contractor must place stored materials, supplies, and equipment under
cover.

109.12.03.03 Contractor must be located to facilitate prompt inspection of stored
materials, supplies, and equipment.

109.12.03.04 Contractor must protect stored materials, supplies, and equipment from
weather, temperature, the elements and acts of God.

109.12.03.05 Contractor must protect and preserve the condition, integrity, quality and
gradation of the materials and equipment and their fitness for the work or project. Stored
materials, supplies, and equipment must be handled in such a manner as to preserve their
condition, integrity, quality, gradation and fitness for the work and project.

109.12.04 - Awarding Public Agency assumes no responsibility for stored materials, supplies or
equipment located on the project site or off-site regardless of whether the Awarding Public Agency
has paid for those materials, supplies, and equipment. Contractor also assumes full and sole
responsibility for any damage to or loss of any stored materials, supplies, and equipment
regardless of whether the Awarding Public Agency has paid for those materials, supplies or
equipment. No stored material, supplies, or equipment may be located off-site unless pre-
approved by the City Engineer. Stored material, supplies, and equipment located off-site must
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be insured prior to payment for stored materials or equipment, which insurance must be
maintained until the materials, supplies and equipment are incorporated into the project and the
project has been accepted.

109.13 — AGGREGATE MATERIALS
109.13.01 Contractor must provide for timely delivery of aggregate materials to assure a
continuous and adequate supply of the aggregate materials as may be necessary for the timely
performance of the work and completion of the project.

109.13.02 Aggregate material stockpiles must be built up in such a manner that all acceptable
aggregate will be delivered to and separately stored on the work site or the project site. Aggregate
materials from different sources and aggregates of different gradations may not be stockpiled
together. Contractor is responsible for establishing and maintaining the individual stockpiles.

109.13.03 Aggregate materials that have become integrated with other materials or material
grades and aggregate materials that become mixed with earth or other foreign material are
unacceptable and will not be utilized in the work or project, unless and until contractor causes
aggregate piles to be segregated and all foreign materials have been removed.

109.14 — INSPECTION

109.14.01 Contractor must provide proper and safe access for all inspections required by these
Standard Specifications, the Contract Documents, and any other inspections required by City,
local, federal, or state of Oklahoma laws or regulations. The City Engineer, Inspector, Project
Manager, and the Engineer/Architect must at all times have access to the project. Contractor must
provide proper and safe access for inspections. Awarding Public Agency may maintain inspectors
on the work site and on the project site for the purpose of inspecting materials, supplies,
workmanship, and equipment, for the purpose of inspecting the conditions of work and stored
materials and equipment, and for inspecting contractor performance and compliance with the
Contract Document, Project Schedule, LBU, and Test Schedules.

109.14.01.01. Contractor must notify the City Engineer twenty-four (24) hours prior to
pouring concrete and at any other times required in the Contract Documents.

109.14.01.02. Contractor must notify the City Engineer twenty-four (24) hours prior to
performing work relating to exposing, supporting, adjusting, connecting, or relocating
waterlines and appurtenances, sewer mains and appurtenances, and other underground
utilities and facilities.

109.14.01.03. The phone number for Field Services is 405-297-3571. The Field Services
office is open between 7:30 a.m. and 4:30 p.m., Monday through Friday.

109.14.02 Contractor is responsible for timely arranging for and having conducted all inspections
required by the City of Oklahoma City's Building, Plumbing, Electrical, Mechanical, Fire, and
Zoning Codes and to comply with all the provisions of said Codes. Contractor is responsible for
compliance with said Codes and for documenting Code compliance and inspections.

109.14.03 Contractor is responsible for timely arranging for and having conducted all inspections
required by the Standard Specifications, Standard Details, and/or the Contract Documents, and
any other inspections required by City, local, federal, or state of Oklahoma laws or regulations.

109.14.04 Contractor may not cover any materials, supplies, equipment, or portion of the finished
work until the material, supplies, equipment, and work have been inspected.

109.14.05 Any material, supplies, equipment, work covered up and any materials, supplies, or
equipment used without inspection by the Inspector may, at the sole discretion of the City and the
Awarding Public Agency, be ordered uncovered, removed, replaced and/or re-covered by the
contractor at the contractor's sole cost and expense, without reimbursement or any additional
grant of time.
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109.14.06 Contractor must at any time, as may be directed by the Engineer/Architect or the City
Engineer or Inspector, remove and uncover any uninspected or unapproved material, supplies,
equipment, and work.

109.14.07 Should the uncovered material, supplies, equipment, or work prove acceptable, the
cost of removing uncovering and restoring covered material, equipment and work will be at the
contractor’s sole costs and expense, without reimbursement or grant of additional time by the City
or the Awarding Public Agency.

109.14.08 Should the material, supplies, equipment, or work prove unacceptable, the cost of
removing uncovering and the cost of replacing and restoring covered materials, supplies,
equipment, or work will be at the contractor’s sole cost and expense, without reimbursement or
grant of additional time by the City or the Awarding Public Agency.

109.15 - REMOVAL OF DEFECTIVE AND UNAUTHORIZED WORK

109.15.01 - All materials, supplies, equipment, and work that is or has become defective prior to
the acceptance of the project or has been rejected or condemned during the performance of work
or construction of the project must be removed and/or replaced at the contractor's cost and
expense and without reimbursement or additional time. Causes for removal of materials, supplies,
equipment and/or work include but are not limited to:

A) work completed without lines, elevation, location, or grades; and/or

B) work performed beyond the lines, elevation, location, or grade or not in conformity with the
lines, elevation, location or grades shown in the Contract Documents; and/or

C) work performed or materials, supplies, or equipment incorporated in the project was
without proper inspection or submittal approval; and/or

D) any extra or unauthorized work done without written approval of the City Engineer.

109.15.02 - The City Engineer, upon giving written notice to the contractor, has the authority to
cause defective work, supplies, equipment, and materials to be:

A) remedied or removed and replaced at contractor's cost and expense and without
additional time, or

B) cause unauthorized work to be removed and to deduct the cost thereof from any
compensation due or to become due the contractor.

109.15.03 - However, if the Awarding Public Agency deems it inexpedient to correct defective or
unauthorized work, the Awarding Public Agency, at its sole discretion, may take an equitable
deduction from retainage and/or any compensation due or to become due the contractor.

109.16 — PUNCH LIST
109.16.01 - Once the contractor believes all work has been completed in accordance with the
Contract Documents, contractor must notify the City Engineer, Engineer/Architect, Project
Manager, Inspector and Field Services Division.

109.16.02 - Contractor must schedule a punch list walk-through of the project with Field Services.
If after the punch list walk-through, if the Project Manager, Inspector, Field Services, and
Engineer/Architect agree the project appears to be complete, a Punch List Inspection will be
scheduled. Punch List Inspection will not be scheduled if any item or work on the critical path is
yet to be fully completed.

109.16.03 - All items of work recorded on the punch list must be corrected, repaired, or replaced
within the time for completion of the project and prior to Final Inspection and the Acceptance of
the project by formal action of the Awarding Public Agency.
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109.17

109.18

109.16.03 - After Punch List Inspection has been performed and a list of incomplete or defective
work has been identified, itemized, and included on the punch list, if the project meets all
applicable code requirements and, notwithstanding the punch list items, the project is ready for
occupancy and/or full use as intended by the Contract Documents, then upon a request of the
contractor, approval of the surety, and the recommendation of the City Engineer, the Awarding
Public Agency may determine by formal action that the project is substantially complete by issuing
a certificate of substantial completion with the punch list attached, and such substantial
completion will be pending completion of the punch list, Final Inspection, and Acceptance.
Provided the Awarding Public Agency may retain one hundred and fifty (150%) percent of the
estimated costs to correct any incomplete or defective work as identified, itemized, and attached
to the certificate of substantial completion. Contractor will not receive any additional time or
compensation due to use or occupancy or use of the project pending completion of the punch list,
Final Inspection and Acceptance.

— SUBMITTAL COMPLETION
A Project is considered substantially complete when the following items have been performed:

1. The Project, and/or designated phases of construction, as identified in the Contract
Documents, is functionally complete and can be fully utilized for the intended purpose as
specifically provided in the Contract without impact on the completion of the project or the
Project Schedule; and

2. A Punch List inspection has been performed and a list of incomplete or defective Work has
been identified, itemized, and included on the punch list; and

3. (For building/facility projects only) A Certificate of Occupancy has been issued by the City
of Oklahoma City Development Services; and

4. A Substantial Completion Certificate signed and issued by the City Engineer; and

5. Awarding Public Agency determines the project, or phase of the project, is determined
substantially complete by formal action of its governing board.

At no time shall a Certificate of Occupancy be independently construed as determining
Substantial Completion of a project, or a phase of the project; or be deemed a decision of the
Awarding Public Agency that the project, or phase, is useable; or be deemed Acceptance of the
project, or a phase of the project.

When a project is declared substantially complete, the contractor must complete the punch list
within thirty (30) calendar days. At the end of the thirty (30) calendar days the Awarding Public
Agency reserves the right to complete the punch list and deduct the cost of completing the punch
list from the final claim. Liquidated damages will be assessed for each calendar day, and any
portion of a calendar day, beyond the Completion Date or Completion Days in the Notice to
Bidders that the punch list is not complete.

— FINAL INSPECTION

109.18.01 — Contractor must advise the Engineer/Architect, City Engineer, Project Manager,
Inspector and Field Services when all the Punch List items have been completed and/or the work
corrected and ready for Final Inspection

109.18.02 - If the work is not acceptable to the City Engineer at the time of such Final Inspection,
the contractor will be informed as to the particular defects to be remedied and the punch list items
to be completed before Acceptance can be made; however no additional compensation and no
additional time will be granted the contractor.

109.18.03 - The Awarding Public Agency reserves the right to complete, replace or correct any
punch list item that was not performed by the contractor within the contract time and to deduct
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the cost and expense thereof from retainage and/or any compensation due or to become due the
contractor. If the Awarding Public Agency, in its sole discretion, deems it inexpedient to correct
defective or unauthorized work, the Awarding Public Agency may take an equitable deduction
from any compensation due or to become due the contractor.

109.19 — FINAL CLEAN UP

Upon completion of the construction of project and prior to Acceptance by the Awarding Public Agency,
the contractor must remediate and clean the work site and the project site and remove traffic control
devices, equipment, surplus materials, discarded materials, temporary structures, stumps or portions of
trees, and debris of any kind within the contract time. Contractor must leave the work site and project
site in a neat and orderly condition acceptable to the Awarding Public Agency. Waste materials removed
from the work site or project site must be disposed of at locations satisfactory to the City Engineer and in
compliance with federal, state of Oklahoma, local and City requirements.

109.20 — COMPLETION- A project is considered complete when:
109.19.01 All the work on the punch list is verified as complete by the Final Inspection, and
109.19.02 Contractor has provided “as-built” drawings, and

109.19.03 Contractor has provided payment verification and lien releases from all subcontractors
and suppliers, and

109.19.04 Contractor has submitted a final pay claim with all necessary and appropriate
supporting documents, and

109.19.05 Contractor has provided any required manufacturer's warranties and operating
manuals, and

109.19.06 Contractor has provided the Final Small, Local and Minority Subcontracting Report,
and

109.19.07 The project is ready for Acceptance by formal action of the Awarding Public Agency.

109.21 - WARRANTY AND CORRECTION OF WORK AFTER FINAL PAYMENT

Neither the substantial completion nor completion nor Acceptance nor payment nor any other provision
in the contract, bonds or any other Contract Documents relieves the contractor of responsibility for faulty
or defective workmanship or missing or defective materials, supplies, structures, or equipment, which
shall appear or may be discovered within a period of two (2) year from the date of Acceptance or the
duration of Maintenance Bond, whichever is longer. The Awarding Public Agency or the City Engineer
shall give the contractor notice of observed defects with reasonable time after discovery. Contractor must
immediately remedy any defects and remedy or pay for any damage to other work or property resulting
therefrom.

SECTION 110 — LEGAL RELATION AND RESPONSIBILITY TO THE PUBLIC

110.01 — LAWS TO BE OBSERVED

Contractor must at all times observe and comply with all federal and state of Oklahoma and local laws
and regulations and all City of Oklahoma City ordinances, codes, and regulations (regardless of City
limits or City jurisdiction lines) which in any manner affect the conduct of the work or affect the project.
Contractor must observe and comply with all orders and decrees, which exist at the present or which
may be enacted or issued later, of agencies, bodies or tribunals having jurisdiction or authority over the
work or project. No plea of misunderstanding or ignorance thereof will be considered an excuse for non-
compliance or for additional compensation or time.
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110.02 — PERMITS AND LICENSES

110.02.01 Contractor must secure, at its own cost, all permits, licenses, and fees required by
all federal and state of Oklahoma and local laws and regulations and all City of Oklahoma City
ordinances, codes, and regulations (regardless of City limits or City jurisdiction lines). Required
permits, licenses and fees include, but are not limited to, building, electrical, plumbing, and other
related permits, other fees, charges, taxes, licenses, and inspections necessary for proper
execution and completion of the work and project. Contractor is also required to give all notices
necessary and incidental for the lawful prosecution of the work or construction and provision of
project.

110.02.02 Contractor must also secure, at its own cost, all permits, certificates of inspection,
and occupancy permits that may be required by authorities having jurisdiction over the work or
project.

110.02.03 No claims for delay or additional time or compensation may be made for or related
to the procurement and/or satisfaction of permit, licensing requirements, inspections, or
certifications.

110.03 — PATENTED DEVICES, MATERIALS AND PROCESSES

If contractor is required or desires to use any design, device, material, equipment, software, or process
covered by letters, patent, or copyright, then the contractor must provide to Awarding Public Agency such
right to use by suitable legal license or agreement with the patentee or owner. Contractor must provide
to the Awarding Public Agency a copy of any such agreement prior to installation of the device or material
or use of the design or process. The license or agreement must be to the benefit of the Awarding Public
Agency and the contractor. The costs and expenses of all royalties, licenses and agreement or arising
from patents, trademarks and rights in any way involved in the work or project are incidental and will not
be separately paid or reimbursed by the City or the Awarding Public Agency

110.04 — SANITARY PROVISIONS
110.04.01 Contractor must establish and enforce policies and procedures regarding cleanliness
and disposal of wastewater, garbage, and other waste. Contractor will prevent the inception and
spread of contagious or infectious diseases about the work site, project site, or any public or
private property.

110.04.02 Contractor must, at contractor’'s cost and expense, construct, provide, maintain, and
ensure the use of necessary sanitary conveniences (secluded from public observation) for the
use of laborers on the work site and on the project site.

110.05 — PUBLIC CONVENIENCE AND SAFETY
110.05.01 Contractor must establish and implement safety measures, policies and standards
conforming to those required or recommended by governmental authorities including, but not
limited to, the requirements of the United States Occupational Safety and Health Act, Oklahoma
City-County Health Department, and the Oklahoma Department of Environmental Quality.

110.05.02 Contractor must take such special precautions for the safety of the work, the project,
and the traveling public as may be necessary, including, but not limited to, sheeting, bracing and
thoroughly supporting the sides of any excavation and supporting and protecting any adjacent
structures.

110.05.03 Contractor may not cause any obstruction to the traveling public. Contractor must, at
the contractor’'s own cost and expense, make provisions for reasonable accommodation and, if
necessary, the diversion of traffic and the traveling public. The Awarding Public Agency reserves
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110.06

the right to remedy, at the contractor’s cost and expense, any neglect on the part of the contractor
regarding the public travel, convenience, and safety upon twenty-four (24) hours written notice
and contractor’s failure to timely respond.

110.05.04 In cases of emergency, the Awarding Public Agency has the right to remedy any
neglect on the part of the contractor that creates or permits any potential immediate harm to the
public safety without notice, at the contractor’s cost and expense.

110.05.05 —- SAFETY AND OSHA RULES AND REGULATIONS

Contractor must establish and implement safety measures, policies and standards conforming to
these Standard Specifications and those required or recommended by governmental and quasi-
governmental authorities including, but not limited to, the requirements of the United States
Occupational Safety and Health Act.

— STREETS, ALLEYS, OR RIGHTS-OF-WAY

Telephone #
Field Services 297-3571
Traffic Engineer 297-2531
Emergency Operations Center 297-2255

110.06.01-TEMPORARY CLOSURE OF STREETS

Streets or lanes of streets in the construction zone may be temporarily closed only upon the prior
approval of the City Engineer. Should a lane or street closing be approved, the contractor is
responsible for notifying the Engineer/Architect and Project Manager at least twenty-four (24)
hours in advance of the closing. Notification to the Project Manager by email at
workzones@okc.gov. In addition, the contractor must also give notice to Field Services and the
Emergency Operations Center.

110.06.02 - DETOURS

All detour routes during construction must be submitted by the contractor with the Project
Schedule and must be approved by the City Engineer. Contractor, at contractor’s cost and
expense (unless a specific bid item provides otherwise for compensation), must provide and
continuous maintain all detour routes, signs, and devices, which shall conform to the requirements
of the "Manual on Uniform Traffic Control Devices."

110.06.03 — OCCUPYING STREETS, ALLEYS, RIGHT OF WAY OR CITY PROPERTY

During work the contractor may be allowed to occupy such portions of streets, alleys, rights-of-
way, or City property if provided for in the Contract Documents or as authorized by the City
Engineer. Streets, alleys, rights-of-way and/or City property must be free and unobstructed at all
times, unless otherwise specifically approved in writing by the City Engineer, including, but not
limited to, excavated and waste materials, stored materials, equipment, etc. Other contractors of
the City or the Awarding Public Agency may, as required by their contracts, enter the project, work
site and/or project site as provided in the Contract Documents. Contractor must provide the other
City or Awarding Public Agency contractors all reasonable access and assistance for the
performance of the adjoining and/or contemporaneous work. Any additional project or work
access and area desired by the contractor must be acquired at the contractor’s cost and expense.
Any cost or delay resulting from the procurement of access or additional project, or work site will
not be reimbursed by the Awarding Public Agency and will not entitle the contractor to additional
time or compensation.

110.06.04 —- BARRICADES AND WARNING SIGNS

Where work is carried on in, or adjacent to, any street, alley or public place, the contractor must,

at his own cost and expense, furnish, erect, and maintain such barricades, fences, lights, warning

signs and danger signals. In addition, enough barricades must be erected to keep pedestrians

and vehicles from entering on or into any work zone(s), work sites or project sites. From sunset
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to sunrise, contractor must furnish and maintain at least one operating light on each barricade. All
devices shall be in conformance with the "Manual on Uniform Traffic Control Devices." Contractor
shall provide a twenty-four (24) hour a day phone number to the City of Oklahoma City's
Emergency Operations Center, Project Manager, and Field Services Division to be used for
notification to the contractor of the need to repair or replace signs, barricades or other warning or
control devices. Failure to comply with these requirements may result in the issuance of a stop
work order by the City Engineer to remain in effect until the deficiencies are corrected. The
issuance of a stop work order shall not act to defer or suspend the counting of days or alter the
Completion Date or Completion Days specified for project completion and the contractor shall not
be entitled to any additional or different compensation or time thereby.

110.06.05 - The Awarding Public Agency reserves the right to remedy any neglect on the part of
the contractor regarding the public convenience and safety, upon twenty-four (24) hours written
notice. In cases of emergency, the Awarding Public Agency shall have the right to remedy any
neglect immediately without notice at the contractor’s cost and expense.

110.07 — RAILWAY CROSSINGS

110.07.01 When the project encroaches upon any railway right-of-way, the Awarding Public Agency
will secure for contractor all the necessary contracts and/or easements and/or authority to enter upon
such right-of-way for the prosecution and completion of the project; provided however, the contractor
will be required to obtain and provide such insurance as required by the railroad to cover the
contractor, its subcontractors, the City and the Awarding Public Agency for the acts and omissions of
the contractor and its subcontractors. If the project site is occupied by railway tracks, the work must
be carried on in such manner as not to interfere with the railway operation. Where railway tracks are
to be crossed, the contractor must construct or contract for the railroad to construct the necessary
bridges, trestles, cribs, or other structures for the safe operation of trains or cars across any
excavation during the time or construction of the work. The cost of the construction of such bridges,
trestles, cribs, or other structures must be paid to the railroad company by contractor. This cost shall
include the necessary cost of any supervision, flagmen, permit, insurance, or other incidental
expenses that may be required by the railroad company while the work is in progress on the right-of-
way of the railroad company. The contractor submitting a bid shall take all insurance and railroad
coordination costs into consideration and include in its bid. Contractor must include such costs and
expenses in bid items. No other or additional payments and no time will be granted contractor.

110.07.02 Contractor must coordinate and cooperate with the City Engineer, Awarding Public
Agency, and railroad in all ways possible to timely complete the project in case of delay due to the
railroad coordination, only an extension of time for the actual railroad caused coordination delays may
be considered on a one day for one day basis; however, no additional compensation will be due or
paid the contractor.

110.07.03 Contractor must obtain any insurance, and procure flagmen and training required by the
railroad as a condition of work on or near railroad tracks or rights-of-ways. These costs are incidental
and will not be separately paid or reimbursed by the Awarding Public Agency unless specifically
provided otherwise by a bid item in the Contract Documents.

110.08 - ACCESS

Contractor must separately and timely obtain any additional access, construct access roads, and
change of grade required for access to perform the work or to construct the project. The cost of
access, unless expressly included in a discrete separate bid item, is an incidental cost and no
additional payment or time will be granted by the City or Awarding Public Agency.
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110.09 - TEMPORARY SURFACING
110.09.01 When temporary surfacing is required to maintain access to property or required by
the Contract Documents, the contractor must timely and continuously provide and complete
temporary paving as soon as practical before adjacent work is commenced. Unless expressly
included as a discrete separate bid item, the temporary surfacing is an incidental cost, and no
additional payment or time will be granted by the City or Awarding Public Agency.

109.09.02 Contractor must repair any damage and repair any degradation of access, roads,
streets, easements, and rights-of-ways throughout the performance of the project to a standard that
the access, roads, streets, driveways, easements, and rights-of-ways were prior to the
commencement of work, or such higher standard as set forth in the Contract Documents. If there is
a dispute as to the pre-work condition of the access, roads, streets, driveway, easements and rights-
of-ways, then the pre-work video will control but if the pre-work video is not sufficient to reasonably
determine the pre-work condition, then the contractor will repair and maintain the access, roads,
streets, driveway, easements and rights-of-ways to the standard the City Engineer determines to be
reasonable.

110.10 — USE OF EXPLOSIVES
110.10.01 Should the contractor desire to use explosives for any purpose in the prosecution of
the work all affected or concerned City departments and all utility companies must be notified and
given a reasonable opportunity to review the type of explosive to be used and proposed use.
These notifications shall include the date, time, location, type, and quantity of any explosives to
be used.

110.10.02 In addition, prior to any use of explosives, the contractor must notify the proper
representative of all utility companies having service connections within the area to be affected.
These notifications must include the date, time, location, type, and quantity of any explosives to
be used.

110.10.03 Contractor or subcontractor utilizing the explosives must have all required licenses,
certifications and permits and provide a copy to the Engineer/Architect, Project Manager, and City
Fire Marshall before permission will be granted by the City Fire Marshal or the City Engineer.

110.10.04 Prior to any blasting, the contractor must receive prior written permission of the City
Fire Marshall and the City Engineer. Written permission will not be issued until the contractor
obtains a release from all utility companies.

110.10.05 The City Fire Marshall and the City Engineer may require additional detailed
information on all progress toward the use of explosives and may require additional safety
precautions.

110.10.06 All precautions must be taken by contractor as required by the local, City and the state
of Oklahoma, and federal laws and regulations relative to use of explosives.

110.10.07 Necessary provisions must be made for the protection of the project and all public and
private property. All use of explosives must be conducted in a manner to protect persons or
property.

110.10.08 Contractor may only keep enough explosives necessary for the immediate day’s work
on hand.

110.10.09 Storage of explosive devices must be offsite and done strictly in compliance with
applicable laws, industry standards and/or as directed by the City Engineer.
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110.11 — PROTECTION AND RESTORATION OF PROPERTY
110.11.01 Contractor may not enter upon private property for any purposes without first
obtaining permission from the property owner.

110.11.02 Contractor is responsible for the preservation of public or private property.
Contractor must use every precaution necessary to prevent damage to all vegetation, trees,
fences, culverts, bridges, pavements, driveways, sidewalks, mailboxes, etc., and to all water,
sewer, gas or electric lines or appurtenances thereof and to all other public or private property
along or adjacent to the work site and project site.

110.11.03 Contractor must notify the proper representatives of any public utility, any
company, or any individual not less than twenty-four (24) hours in advance of any work which
might damage or interfere with the operation of their property, along or adjacent to the work site
or project site.

110.11.04 Contractor is responsible for all damage or injury to property of any character
resulting from any act, omission, neglect or misconduct in the manner or method of executing the
work or providing the project.

110.11.05 Contractor is also responsible for the negligent execution and non-execution of the
work and for any defective work or materials. Contractor’s responsibility will not be released until
the project is completed and accepted less and except the contractor's obligations under
warranties and the Maintenance Bond shall continue. When and where any direct or indirect
damage or injury is done to public or private property on account of any act, omission, neglect or
misconduct in the execution or non-execution of the work, the contractor must restore the property
to a condition similar or equal to that existing before such damage or injury was done at the
contractor’s cost and expense. Contractor must repair, rebuild, or otherwise fix the property as
may be directed, or contractor must make good such damage or injury in an acceptable manner
to the owner.

110.11.06 In case of the failure on the part of contractor to restore such property or make
good such damage or injury, the City Engineer may, upon forty-eight (48) hours written notice
proceed to restore such property at contractor’s cost and expense. The Awarding Public Agency
may without notice immediately restore such property when a nuisance or hazardous condition
results. The cost for the Awarding Public Agency’s restoration will be deducted from retainage
and/or any monies due or to become due the contractor under the contract and/or by such legal
action as the Awarding Public Agency or the City may bring.

110.12 — PROTECTION AND PRESERVATION OF LAND MONUMENTS AND PROPERTY LINE
MARKS

Contractor must carefully protect from disturbance or damage all land monuments, benchmarks, and iron
pins and other markers that establish property lines, easement lines, right-of-way lines or street lines.
Where such monuments, pins, benchmarks, or other markers must, of necessity, be disturbed or
removed in the performance of the contract. Contractor must first give ample prior notice to the
Engineer/Architect and City Engineer so replacement of such monuments or markers may be witnessed
or referenced by the City Engineer. Should contractor disturb, remove or damage any established land
monument or markers without first giving the Engineer/Architect and City Engineer ample prior notice,
the City Engineer may direct the contractor to re-survey and re-establish that monument, pins,
benchmarks or other markers at contractor’s cost and expense or may, in its sole discretion, re-survey
and re-establish monument, pins, benchmarks or other markers and deduct the cost of re-surveying and
re-establishing such monuments, pins, benchmark or other marks from any monies due or to become
due the contractor.
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110.13- SECURITY AND WATCHMEN

Contractor must also provide such security and watchmen and must take such other precautionary
measures as may be necessary for the protection of persons and property and for the protection of the
project and any work, equipment, supplies, and materials until Acceptance of the project. Contractor is
solely responsible for any vandalism, theft, damage, or loss that may occur on any work site or the project
site and for any vandalism, theft, damage or loss of stored materials, supplies and equipment or any loss
or damages to the work or project until Acceptance of the project. No compensation or additional time
will be granted the contractor for any vandalism, theft, damage, or loss. The provision of watchmen and
any necessary security is an incidental cost for which no payment shall be made by the Awarding Public
Agency or the City.

110.14 — PUBLIC UTILITIES AND PUBLIC PROPERTY TO BE CHANGED
110.14.01 Contractor may not inhibit free access of the utility owner to operate and maintain
all utilities.

110.14.02 Contractor may not inhibit the access by the utility owner to or through the project
site or any work site for emergency services.

110.14.03 Before commencing work on any work site or the project site and periodically
thereafter, as necessary, the contractor must call OKIE and have the utilities located by the
owners of those underground utilities. Contractor must create and maintain a record of calls to
OKIE and the response by the owners of the underground utilities. Contractor may not excavate
until the time required by the Oklahoma Underground Facilities Damage Prevention Act has
expired and all underground utility and facility owners listed in the by OKIE and all underground
utility and facility owners listed in the Bidding Documents have marked their underground facilities.
Should an underground utility or facility owner not mark the location of its underground utilities
and facilities within the time provided by the Oklahoma Underground Facilities Damage
Prevention Act, then the contractor must ask the Engineer/Architect for approval to proceed. The
Engineer/Architect will make a recommendation to the City Engineer and upon approval of the
City Engineer, the contractor may proceed. Approval by the City Engineer is for administrative
purposes only and neither makes the contractor an agent of the City or the Awarding Public
Agency nor shall be deemed an assumption of liability or responsibility of the City or the Awarding
Public Agency for the acts or omissions of the contractor. Approval to proceed by the City
Engineer will not relieve the contractor of any responsibility for any damage thereby and will not
relieve the contractor of any responsibility or liability under the Oklahoma Underground Facilities
Damage Prevention Act or by law. These procedures and this work and cost is deemed incidental,
and no additional payment or time will be granted to the contractor for any resultant process, work,
or delay.

110.14.04 Traffic signal devices and appurtenances are not located through the OKIE one-
call system, so in addition to calling OKIE, the contractor must call the City Traffic Division and
request the marking of underground facilities. Contractor must create and maintain a record of
calls to the City Traffic Division and the response by the City. Contractor may not excavate until
the traffic signal devices and appurtenances have been marked. This work and the cost is deemed
incidental and no additional payment or time will be granted to the contractor for any resultant
delay.

110.14.05 Should the contractor encounter any utilities or facilities, whether or not marked by
the underground utility or facilities owner or the City, the contractor must physically locate and
mark all existing utilities and facilities within the project site and within any work site. This work
and cost is deemed incidental and no additional payment or time will be granted to the contractor.

110.14.06 Contractor is responsibility for protection of all utilities and facilities on the project
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110.15

site and all work sites, whether or not shown in the Bidding Documents, from damage by the
contractor and its subcontractors, suppliers, and materialmen during construction. The contractor
must, at contractor’s cost and expense, repair or replace any such damaged utility or facility to a
condition equal to or better than their pre-work condition, unless otherwise directed by the City
Engineer. This work and cost is deemed incidental and no additional payment or time will be
granted to the contractor.

110.14.07 Contractor must support all underground utilities and facilities that may be affected
by the work. Contractor must relocate any underground utilities and facilities that prevent the
performance of the work or the completion of the project. Unless specifically separately called out
in the Bidding Documents as a bid item with a bid price, the supporting and/or relocation of
underground utilities and facilities is incidental work and costs, and no additional payment or time
will be granted for such work.

110.14.08 Contractor is required to coordinate all work with that of the utility companies, the
Awarding Public Agency, and the City so that the work on the project can proceed in an orderly
and timely manner.

110.14.09 Contractor must coordinate the project and the work to be performed with that of
other contractors in and around the project site and all work sites. The provision of coordination
is an incidental cost for which no payment will be made, and no time will be granted by the
Awarding Public Agency or the City.

— TEMPORARY SEWER AND DRAIN CONNECTIONS

110.15.01 When existing storm sewers are or have to be taken up or removed by contractor,
then the contractor, at the contractor's own cost and expense, must provide and maintain
temporary conduits, outlets and connections, and adequate pumping facilities for all private or
public storm water drains, inlets and facilities, to maintain adequate continuous storm water
conveyance and to protect the project, the project site, the work site and all private and public
property.

110.15.02 When existing sanitary sewers are or have to be taken up or removed by
contractor, then the contractor, at the contractor's own cost and expense, must provide and
maintain temporary conduits, outlets and connections, and adequate pumping facilities for all
private or public inlets and facilities, and for all private and public sanitary sewer service lines,
mains and facilities to maintain adequate continuous sanitary sewage conveyance and to protect
the project, the project site, the work site and all private and public property.

110.15.03 Contractor must prepare and submit a pumping plan to the Engineer/Architect for
the assembly, operation, and maintenance of adequate facilities to collect, contain, pump, convey
and dispose of storm water and sanitary sewage until completion of the project. Contractor may
not disconnect any existing storm water or sanitary sewer service or system until a plan has been
received by the Engineer/Architect, recommended for approval by the Engineer/Architect to the
City Engineer and approved by the City Engineer. Approval of a pumping plan will not relieve the
contractor of any responsibility for maintaining storm water or sanitary sewer service or system
or any damage therefrom.

110.15.04 Contractor must take care of all sewage and storm water drainage that will be
received from and conveyed by these facilities. Contractor must construct such pipe or other
structures necessary and be prepared at all times to dispose of drainage and sewage received
from these temporary connections until such time as the permanent connections are built and in
service. The existing sewers and storm water facilities and connections must be kept in service
and maintained, save where specified in the approved plans or ordered to be abandoned by the
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City Engineer. All water, wastewater, storm water and sewage must be disposed of in a
satisfactory manner so that no nuisance is created and that existing structures, facilities, and the
work under construction will be adequately protected.

110.15.05 Unless specifically separately called out in the Bidding Documents as a bid item
with a bid price, this work and cost is incidental, and no additional payment or time will be granted
for such work.

110.16 — ARRANGEMENT AND CHARGE FOR UTILITIES FURNISHED BY THE CITY
110.16.01 If the contractor desires to use City water, the contractor must establish an account
and timely pay the utility bills for such service and must make complete and satisfactory
arrangements with the City Utilities Department for so doing. Contractor must bear the cost and
must separately pay for all water usage and water and wastewater discharge.

110.16.02 If the contractor is not the water account holder, the contractor must establish and
maintain an account and obtain and use a City hydrant meter, in accordance with City policies, to
obtain water service for the work or project.

110.16.03 Contractor must timely pay all utility bills for all utility services to all service
providers. The cost and expenses for utility services is incidental and no additional payment will
be made for such costs or expenses.

110.16.04 If the contractor damages or loses the meter, the contractor will pay for
replacement or all repairs to the meter and will pay for water service as estimated by the Utilities
Director for the period which the contractor had or was responsible for the meter.

110.16.05 Contractor may not use the City solid waste or bulk waste services and must
separately arrange for private trash containers and trash removal and disposal. The cost for solid
waste and bulk waste services is incidental and no additional payment will be made for such costs
or expenses.

110.16.06 Contractor’s use of treated water is subject to any ordinance or order related to
water conservation or water use suspension. No additional compensation will be paid, and no
additional days will be granted contractor for limitation or suspension of use of treated water
related to such ordinances or orders.

110.16.07 Contractor's use of raw water or ground water requires a separate written
permission from the City and the Oklahoma Water Resources Board. In addition, contractor is
responsible for obtaining any required permits and permissions for the use of raw water or ground.

110.17 — USE OF FIRE HYDRANTS
110.17.01 Contractor may not open, turn off, interfere with, attach pipe, or hose to, or connect
anything with any fire hydrant, stop valve, or stop cock or to connect to or tap any water main
belonging to the Awarding Public Agency or the City unless duly authorized to do so by the
Awarding Public Agency and Utilities Department.

110.17.02 Contractor must obtain from the City of Oklahoma City a water flush meter for access
to City fire hydrants. Contractor is responsible for the water flush meter, and any and all related
deposits, set-up charges, and the water usage. All water usage expenses are considered incidental
costs and will not be paid separately.

110.17.03 Contractor may not obstruct or use a fire hydrant when notified by the Project
Manager or the Oklahoma City Fire Department that there is a fire or water main break in the area.

No additional compensation will be paid, and no additional days will be granted contractor for
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temporary suspension of use of a fire hydrant related to a fire or water main break in the area.

110.18 — CONTRACTOR'S RESPONSIBILITY FOR THE WORK

Until Acceptance by formal action of the Awarding Public Agency, the project is under the charge and
care of the contractor. Contractor must take every necessary precaution to prevent injury or damage to
the work or project, and any part thereof, by the action of subcontractors, third parties, the elements, or
any other cause whatsoever, whether arising from the execution or non-execution of the work, less and
except by actions of the Awarding Public Agency. Contractor must at his own expense rebuild, repair,
restore, and make good all injuries or damage to any portion of the work or project occasioned by any of
the forgoing causes before Acceptance of the project by formal action of the Awarding Public Agency.

110.19 —RESPONSIBILITY AND LIABILITY

In exercising or carrying out any of the provisions the Standard Specifications or in exercising or carrying
out any power or authority granted by the Contract Documents, the City Engineer and City Engineer’s
authorized representatives shall not be personally or professionally liable, either as agents or officials of
the City. It being understood and agreed that in such matters the City Engineer and City Engineer’s
authorized representatives act only as the agent and representative of the Awarding Public Agency and
the City. The Engineer/Architect is an independent contractor and shall not be deemed to an agent or
representative of the City Engineer, the City, or the Awarding Public Agency.

110.20 — WAIVER OF LEGAL RIGHTS
110.20.01 Any inspection, order, measurement, certificate, submittal approval, substitution
approval, or invoice approval by the City Engineer or City Engineer’s authorized representatives
shall not be deemed to waive or release any obligation of the contractor under applicable law or
under the Contract Documents or any insurance or bonds.

110.20.02 Any payment for any work or use or occupancy of any work or any portion of the
project by the Awarding Public Agency, shall not be deemed to waive or release any obligation of
the contractor under applicable law or under the Contract Documents or any insurance or bonds.

110.20.03 Failure to discover or notify the contractor of any breach of contract shall not be
held to be a waiver of such breach or any other or subsequent breach.

110.20.04 Acceptance of the project by formal action by the Awarding Public Agency will be
deemed completion of the contract and acceptance of the project, less and except for any terms
or requirements in the Contract Documents, any warranties, the insurance, and bonds, which will
continue beyond acceptance of the project. In addition, any right of the Awarding Public Agency
provided in equity or at law shall not terminate with Acceptance of the project.

110.20.05 The Awarding Public Agency reserves the right to correct any error that may be
discovered in any estimate or payment that may have been made and reserves the right to adjust
the same to meet the terms of the Contract Documents. The Awarding Public Agency reserves
the right to claim and recover by process of equity or law such sums as may be sufficient to correct
any error(s) or make good any deficiency in the work or project resulting from such error or
deficiency, misrepresentation, dishonesty, or collusion discovered in the work or related to the
project after the final payment has been made.

110.21 — INDEMNIFICATION
110.21.01 Contractor must indemnify the Awarding Public Agency, the City, and its
participating Trusts against liability for damage arising out of death or bodily injury to persons or
damage to property; provided, that indemnification shall not exceed an amount that is
proportionate to the degree or percentage of negligence or fault for which the contractor and any
person or entity for which the contractor is legally responsible are adjudicated liable.
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110.21.02 Contractor will not be required to indemnify, defend or hold harmless the Awarding
Public Agency, the City or participating Trusts against liability for damage arising out of death or
bodily injury to persons or damage to property which arises out of the negligence or fault of the
Awarding Public Agency, the City or participating Trusts or their agents, representatives,
subcontractors, suppliers or any other entity for whom the contractor is not otherwise legally
responsible.

110.21.03 Contractor shall promptly advise the Awarding Public Agency, the City, and its
participating Trusts, in writing, of any action, administrative or legal proceeding or investigation
as to which this indemnification may apply.

110.21.04 This indemnification requirement will survive the expiration of the contract and
Acceptance of the project.

110.21.05 This indemnity and hold harmless obligation is separate and distinct from the
insurance requirements of these Standard Specifications or the Contract Documents.

110.21.06 This indemnity and hold harmless obligation does not limit or define the insurance
requirements of these Standard Specifications or the Contract Documents.

110.21.07 The minimum insurance requirements set forth in the Contract Documents and the
Standard Specification do not define or limit the indemnity obligations of the contractor.

110.22 - CONTRACTOR'S INSURANCE

110.22.01 Contractor must obtain and maintain insurance coverage as provided below. The
required insurance must be maintained in full force and effect until completion and Acceptance
by formal action of the Awarding Public Agency of the project and during any work subsequently
performed on the project during the Maintenance Bond period. Contractor must provide, pay for,
and maintain insurance, written with an insurance company, for the coverage and amounts of
coverage not less than those set forth below. All insurance must be from responsible insurance
companies eligible to do business in the state of Oklahoma. Contractor is solely responsible for
obtaining and maintaining such other or additional insurance and for the sufficiency of its own
insurance program to cover the liabilities of the contractor.

110.22.02 All liability policies (except worker's compensation insurance) must name the
Awarding Public Agency, the City of Oklahoma City, and any Trust participating in the project,
and all other parties to the contract, as additional insureds without reservation or restriction. All
liability policies must provide that with respect to claims involving any insured, each such interest
shall be deemed separate from any and all other interest and coverage shall apply as though
each such interest was separately insured. All policies must be in the form of an “occurrence”
insurance coverage or policy. If any insurance is written in a “claims-made” form, the contractor
must also provide tail coverage that extends a minimum of two years from the Acceptance of the
project by the Awarding Public Agency.

110.22.03 No policy may have a deductible or self-insured retentions in excess of $25,000.

110.22.04 Any deductibles or self-insured retentions in excess of $25,000, or any scheme
other than a fully insured coverage of general liability, automobile liability and/or employer’s
liability must be requested by the contractor and formally approved in advance by the Awarding
Public Agency. However, the Awarding Public Agency is not required to approve any deductibles
or self-insured retentions in excess of $25,000. At the option of the Awarding Public Agency,
approval of deductibles or self-insured retention in excess of $25,000 may be conditioned upon:
(1) the contractor obtaining such additional insurance coverage or requiring the insurer to reduce
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or eliminate such deductibles or self-insured retentions with respect to the Awarding Public
Agency; or (2) the contractor procuring an irrevocable letter of credit naming the Awarding Public
Agency as a loss payee or bond guaranteeing payment of the losses and related investigations,
claim administration and defense expenses not otherwise covered by the contractor’s insurance
because of deductibles or self-insurance retentions; or (3) the contractor providing owner’s
protection liability coverage with the Awarding Public Agency and all other parties to the contract
and participating Trust in the project or program, each as the named insured, for the commercial
general liability requirement, in a combined single-limit bodily injury and property damage amount
of One Million Dollars ($1,000,000.00) without a deductible or self-insured retentions in excess of
$25,000. The certificate of insurance evidencing the insurance required herein and naming the
Awarding Public Agency, the City and any participating trust as additional insured must include
the following statement: “The named additional insureds is required by contract.”

110.22.05 The insurance coverage and limits required must be evidenced by properly
executed certificates of insurance on the form furnished by the Awarding Public Agency or on
forms approved by the Oklahoma Insurance Commissioner. The contractor must furnish to the
Project Manager current copies of Certificate of Insurance required below with its signed contract
and bonds. The certificates must include the project number and project description. The
certificates must also be signed by the authorized representative of the insurance company(s)
and must be accompanied by proof that the person signing is an authorized representative
thereof. In addition, certified, true, and exact copies of all insurance policies and endorsements
providing the required insurance coverage must be provided to the Awarding Public Agency on a
timely basis if requested by the City Engineer or Project Manager. The required insurance
coverage and policies shall be performable in Oklahoma City, Oklahoma, and shall be construed
in accordance with the laws of Oklahoma.

110.22.06 In the event of a reduction or impairment in any aggregate insurance coverage or
limits below the coverage required, the contractor must take immediate steps to have the full
amount of the required insurance coverage reinstated. If at any time the Awarding Public Agency
requests a written statement from the insurance company(s) as to any reduction or impairment to
the aggregate coverage or limits, the contractor hereby agrees to promptly authorize and have
delivered to the Awarding Public Agency such statement and/or certificate of insurance.
Contractor must remove any impairment and cover any reduction to insurance coverage as soon
as known to it. Contractor authorizes the Awarding Public Agency to confirm with the contractor’s
insurance agents, brokers, surety, and/or insurance carriers all information necessary to confirm
or evidence the Contractor’'s compliance with bonding and insurance requirements. Contractor’s
insurance coverage shall be primary to any insurance or self-insurance program carried by the
Awarding Public Agency, by the City and by any participating Trust.

110.22.07 There may be no termination, cancellation, non-renewal or modification of such
insurance coverage or policy without at least thirty (30) calendar days prior written notice to the
Awarding Public Agency, in conformance with the provisions of the contract. Any notification of
cancellation, termination, non-renewal, or modification must be submitted to the Project Manager
and must include the project number and project title in the reference line. Contractor must provide
a covenant from the insurance agent that the insurance agent will provide the Awarding Public
Agency, the City, and any participating Trust with such thirty (30) calendar days advanced written
notice as described above. No work order, occupancy of the project site, or payment for any work
will be provided unless and until the required insurance policy and coverage have been obtained
and certificates of insurance are provided, and insurance coverage is in effect. The contract must
provide a copy of an insurance certificate demonstrating current coverage as required by these
Standard Specifications with each claim for payment on the project.

110.22.08 The minimum amounts of such insurance policy and continuing coverage must be

at least as follows:
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110.22.08.01 Worker's Compensation and Employer’s Liability Insurance.
Contractor must provide and maintain, during the term of the contract, Worker's
Compensation Insurance as prescribed by the laws of the state of Oklahoma and
Employer's Liability Insurance for all its employees employed at the project site, and in
case any work is subcontracted, the contractor must require each subcontractor to
similarly provide Worker's Compensation and Employer's Liability Insurance for all the
subcontractor's employees, unless such employees are covered by the protection
afforded by the contractor. In the event any class of employees engaged in work
performed under the contract or at the project site is not protected under such insurance
heretofore mentioned, the contractor must provide and must cause each subcontractor to
provide adequate, Worker's Compensation and Employer’s Liability insurance for the
protection of the employees not otherwise protected.

110.22.08.02 Commercial General Liability Insurance. Contractor must provide and
maintain commercial general liability insurance coverage not less than the greater of the
following amounts the maximum cumulative liability under the Governmental Tort Claims
Act (51 O.S. § 151 et seq.), and any amendment or addition thereto, of the City, the
Awarding Public Agency, any public trust participating in the project, and all parties to this
Contract. The current required minimum commercial general liability coverage for each
entity under the Governmental Tort Claims Act (GTCA) is $175,000 per person for bodily
injury or death, $25,000 for property damage and $1,000,000 for any number of claims
arising out of a single accident or occurrence.

110.22.08.03 Automobile Liability Insurance. Contractor must provide and maintain
comprehensive automobile liability insurance coverage as to the ownership, maintenance,
and use of all owned, non-owned, leased or hired vehicles not less than the greater of the
following amounts: the maximum cumulative liability under the Governmental Tort Claims
Act (51 O.S. § 151 et seq.), and any amendment or addition thereto, of the City, the
Awarding Public Agency, any public trust participating in the project, and all parties to this
contract. The current required minimum commercial general liability coverage for each
entity under the GTCA is $175,000 per person for bodily injury or death, $25,000 for
property damage and $1,000,000 for any number of claims arising out of a single accident
or occurrence.

110.22.09 The requirements of the insurance provisions listed above shall survive the
completion, expiration, cancellation, or termination of this contract. All policies, unless specified
otherwise, shall remain in full force and effect during this contract, during the construction of the
project, and for a period of two (2) years after the Acceptance of this project by the formal action
of the Awarding Public Agency.

110.22.10 The lapse of any of the insurance policy or coverage required by the contract is a
breach of the contract. The Awarding Public Agency may at its option suspend the contract and/or
any work under the contract until there is full compliance with this paragraph or may cancel or
terminate the contract and seek damages for the breach of the contract. The remedies in this
paragraph shall not be deemed to waive or release any remedy available to the Awarding Public
Agency. The Awarding Public Agency expressly reserves the right to pursue and enforce any
other cause or remedy in equity or at law. Contractor will not be entitled to any compensation or
additional time for any suspension or termination pursuant to this provision.

110.22.11 Nothing in this insurance provision defines or limits the responsibilities and duties
of the contractor under any other provision of the Contract Documents or these Standard
Specifications, including but not limited to any indemnification provision. Nothing in this insurance

provision shall define or limit the rights of the Awarding Public Agency, the City, and any party to
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the contract, or any Trust participating in the project under any other provision of the contract,
including but not limited to any indemnification provision in the contract, Contract Documents, or
Standard Specifications.

110.22.12 Contractor and its insurer will not be required to insure, defend or hold harmless
the Awarding Public Agency, the City or participating Trusts under the required insurance against
liability for damage arising out of death or bodily injury to persons or damage to property which
arises out of the negligence or fault of the Awarding Public Agency, the City or participating trusts
or their agents, representatives, subcontractors, suppliers or any other entity for whom the
contractor is not otherwise legally responsible.

110.22.13 The certificate of insurance evidencing the insurance required herein and naming the
Awarding Public Agency, the City and any participating trust as additional insured must include
the following statement: “The named additional insureds is required by contract,” or other
certification acceptable to the insurance provider and the City or Awarding Public Agency.

110.23 — EXTENDED COVERAGE AND BUILDER'S RISK INSURANCE

110.23.01 Extended Coverage — Contractor must procure and must maintain during the life
of the contract and until the Acceptance of the project by the Awarding Public Agency and/or the
City, Builder's Risk Insurance (extended coverage including fire coverage on building construction
and/or renovation) on a one hundred percent (100%) completed value basis on the insurable
portion of the project including any existing improvements at the project site and any work sites,
which were made or are to be made a part of the project. The insurance coverage must also
include all stored materials, supplies, and equipment. The Awarding Public Agency, the City, and
the contractor (as their interests may appear) must be named as the insureds. The certificate of
insurance evidencing the insurance required herein and naming the Awarding Public Agency, the
City and any participating Trust as additional insured must include the following statement: “The
named additional insureds is required by contract,” or other certification acceptable to the
insurance provider and the City or Awarding Public Agency.

110.23.02 Scope of Extended Coverage Insurance - The insurance required above must
provide adequate protection for the project and any existing materials, supplies and
improvements at the project site and any work sites from the acts and omissions of the contractor
and the contractor’s subcontractors, respectively, against damage claims which may arise under
the contract or in conjunction with the project, whether such acts or omissions were by the
contractor or by anyone directly or indirectly employed by the contractor in the performance of the
contract or the construction of the project, also, against any of the special hazards which may be
encountered during the performance of the contract or construction of the project.

110.23.03 Builder’s Risk Insurance - On all building projects, the contractor must provide
Builder's Risk Insurance (all risk coverage for building or facility construction and renovation
projects). Contractor must procure and must maintain, during the term of the contract and
construction of the project, builder’s risk insurance (broad form coverage, including theft, fire, and
the elements coverage on building construction or renovation) in the amount of one hundred
percent (100%) of the construction cost plus the cost of any deductible for any insurance of the
building by the City and the Awarding Public Agency. Such insurance must remain in effect until
11:59 p.m. on the date of Acceptance of the entire fully completed project by the latter of the
formal acceptance of the Awarding Public Agency or the formal acceptance by the City, whether
or not the project is substantially completed or whether or not the building or some part thereof is
occupied in any manner prior to Acceptance. Contractor must be named as insured and the City
and the Awarding Public Agency, all parties to this contract, and any public trust participating in
the project (as their interests may appear) must be named as additional insureds. The certificate

of insurance evidencing the insurance required herein and naming the Awarding Public Agency,
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the City and any participating Trust as additional insured must include the following statement:
“The named additional insureds is required by contract,” or other certification acceptable to the
insurance provider and the City or Awarding Public Agency. The coverage must provide protection
for the contractor, the City and the Awarding Public Agency, all parties to this contract, and any
public trust participating in the project, respectively, against property damage and damage claims
which may arise from activities, omissions, or operations by the contractor or its subcontractors
under the contract and also against any of the special hazards which may be encountered by the
contractor or its subcontractors in the performance of the contract. Neither the contractor nor any
of its subcontractors, employees, or agents may commit any act, operation, or omission that would
vitiate, invalidate, or impair the insurance coverage hereunder. The insurance coverage must also
include all stored materials, supplies, and equipment when stored off site.

110.23.04 Nothing in this insurance provision defines or limits the responsibilities and duties
of the contractor under any other provision of the contract, Contract Documents, or these
Standard Specifications, including but not limited to any indemnification provision. Nothing in this
insurance provision shall define or limit the rights of the Awarding Public Agency or any party to
the contract or any Trust participating in the project under any other provision of the contract,
including but not limited to any indemnification provision.

110.23.05 Contractor and its insurer will not be required to insure, defend or hold harmless
the Awarding Public Agency, the City or participating Trusts under the required insurance against
liability for damage arising out of death or bodily injury to persons or damage to property which
arises out of the negligence or fault of the Awarding Public Agency, the City or participating Trusts
or their agents, representatives, subcontractors, suppliers or any other entity for whom the
contractor is not otherwise legally responsible.

110.24 — LIENS
110.24.01 Neither the final payment nor any part of the retained percentage shall become
due until the contractor delivers to the Awarding Public Agency and the City a complete release
of all liens from its contractors, subcontractors, materialmen, and suppliers arising out of this
contract or out of construction or provision of the project.

110.24.02 Contractor may, if any subcontractor refuses to furnish a release or receipt in full,
furnish a bond satisfactory to the Awarding Public Agency, to indemnify the Awarding Public
Agency, the City, and any participating Trust against any lien. If any lien remains unsatisfied after
all payments are made to the contractor, the contractor must refund to the Awarding Public
Agency all monies that the Awarding Public Agency or the City or a participating Trust may be
compelled to pay in discharging such a lien, including all costs and a reasonable attorney's fee.

SECTION 111 — PROSECUTION AND PROGRESS

111.01 — SUBLETTING OF WORK
111.01.01 The Awarding Public Agency has no contractual relationship with or responsibility
for or to any subcontractor on the contract or project. Subcontractors are the agents of the
contractor, and the acts and omissions of the subcontractor are the acts or omissions of the
contractor.

111.01.02 Contractor will not employ any subcontractor on the contract or project not
authorized to perform such work under federal, state of Oklahoma or City law, regulation, or
ordinance. Subcontractors must be prequalified with the City Prequalification Review Board to
perform any work for which a prequalification class exists at the time of their performance of the
work. Subcontractors must be licensed with the state of Oklahoma, the City, and any other

regulatory public entity to perform any work for which a licensing requirement exists at the time of
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performance of the work.

111.01.03 Contractor must always be represented at the project site and any work site, by a
qualified and knowledgeable superintendent or other qualified and knowledgeable designated
representative any time work is performed by the contractor or its subcontractor.

111.01.04 If contractor sublets any part of the work, the contractor will not, under any
circumstances, be relieved of the contractual responsibility and obligations or any obligation under
these Standard Specification, the Contract Documents, or under any federal, state of Oklahoma
or City law, regulation, or ordinance.

111.01.05 All communication of the Awarding Public Agency and the City Engineer will only
be through the contractor.

111.01.06 Subcontractors will be considered only in their capacity as agents, employees, or
workmen of the contractor. Subcontractors are subject to the same requirements as to character
and competency as the contractor.

111.02 — ASSIGNMENT OF CONTRACT

Contractor may not assign, transfer, convey or otherwise dispose of the contract or right, title or interest
in or to the same or any part thereof without the previous written consent of the Awarding Public Agency
and the City and concurred in by the contractor’s surety. If the contractor does, without such previous
written consent assign, transfer, convey, or otherwise dispose of the contract or the contractor’s right,
title or interest therein or any part thereof to any person or persons, partnership, company, film, or
corporation, or by bankruptcy, voluntary or involuntary, or by assignment under the insolvency laws of
any state, attempt to assign, transfer, convey, or otherwise dispose the contract or make default in or
abandon said contract, then the contractor may, at the option of the Awarding Public Agency, be declared
to have breached the contract and the contractor will be subject to damages, losses and expenses of the
Awarding Public Agency, the City and any participating Trust, unless the contractor’s surety successfully
and timely completes said contract and any monies due or to become due under said contract shall be
retained by the Awarding Public Agency until all damages, costs and expenses incurred by the Awarding
Public Agency, the City and any participating Trust, are determined and paid.

111.03 — LIMITATION OF OPERATIONS

Contractor must conduct work so as to create a minimum amount of inconvenience to the public and to
any operations, structures and activities of the Awarding Public Agency and the City. At any time, when
in the judgment of the City Engineer, the contractor has obstructed or closed or is carrying on operations
on a greater portion of project site, the street, or public way than is necessary for the proper execution of
the work, the City Engineer may require the contractor to finish the section on which work is in progress
before work is started on any additional section.

111.04 - CHARACTER OF WORKMEN AND EQUIPMENT
111.04.01 Contractor must employ such superintendents, foremen and workmen as are
skilled, experienced, careful, competent and qualified, and knowledgeable in the work to be
performed and in the type of project to be constructed or improved. Contractor must address and
resolve any issues or events in, about or on the work, work site, or project site, by an employee
or subcontractor who creates a dangerous situation, or whose conduct is a danger to
himself/herself, a City employee or the general public, or who has shown to be incompetent or
negligent in the proper performance of work or duties. Failure of the contractor to address and
resolve such issues or events may, in the discretion of the City Engineer, cause a suspension of
work at that site. Such suspension of work will remain in effect until the contractor demonstrates
to the satisfaction of the City Engineer that the issue or event has been adequately addressed or
resolved. Contractor will not be granted any additional time or compensation for any such
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suspension.

111.04.02 All contractor's and subcontractor's employees must have sufficient skill,
competence, training, and experience to properly perform the work assigned them. All contractor’s
and subcontractor’'s employees engaged on special work or skilled work or in any trade must have
all required licenses, certifications, and sufficient training and experience in such work to perform
it legally, properly, and satisfactorily and to operate the equipment involved. All contractor’s and
subcontractor’'s employees must make do and proper effort to execute the work in the manner
prescribed in the Contract Documents. Failure of the contractor to address and resolved such
issues or qualifications may, in the discretion of the City Engineer, cause a suspension of work at
that site. Such suspension of work will remain in effect until the contractor demonstrates to the
satisfaction of the City Engineer that the issue or event has been adequately addressed or
resolved. Contractor will not be granted any additional time or compensation for any such
suspension.

111.04.03 Contractor must timely furnish such equipment, tools, machinery, supplies, and
materials as may be necessary for the prosecution of the work in an acceptable manner and at a
satisfactory rate of progress. All equipment, tools and machinery used for handling supplies
and/or materials and executing any part of the work must be in a condition established by the
manufacturer to perform the work and must be maintained by the contractor in a satisfactory
working condition in accordance with manufacturer standards. Contractor must use and maintain
equipment, tools, machinery, supplies, and materials on any portion of the work site or project
site such that no injury any person or any damage to any the work, project or adjacent property
will result from its use.

111.05 — STOP WORK ORDER; AND ANNULMENT OF CONTRACT; TERMINATION

111.05.01 Stop Work/Suspension

The work or project and any portion of the work or project (private or public) may be suspended,
immediately, by written order of the City Engineer. The City Engineer may issue a stop work order at any
time for good cause. The issuance of a stop work order will not act to change the time of completion for
the project. A copy of such notice may be served upon the contractor or upon the contractor’s
superintendent. Good cause includes, among other reasons, the following:

A) Deliberate failure on the part of the contractor to observe any requirements of these Standard
Specifications or the Contract Documents or deliberate failure to comply with any orders given
by the City Engineer, as provided for in these Standard Specifications.

B) Failure of the contractor to promptly repair or replace any defects in materials or workmanship
or any defects of any other nature, the correction of which has been directed in writing by the
City Engineer

C) Substantial evidence of collusion for the purpose of illegally procuring a contract or perpetrating
fraud or misrepresentation on the City in the construction of the project or the performance of the
work under contract.

D) No license, permit, certification or prequalification to perform the work.

When work is suspended for any one of the causes itemized above, or for any other cause or causes,
the contractor must discontinue the work or such part thereof as the City Engineer may designate until
the stop work order is released or work is authorized to resume in writing by the City Engineer. No
compensation or time will be granted by reason of a suspension pursuant to this provision.

111.05.02 Annulment
A). After the award of a contract, but prior to its execution, the Awarding Public Agency, upon
discovery of an administrative error in the award process that would void an otherwise valid award, may

suspend the time of execution of the contract. The Awarding Public Agency may rescind the award and
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readvertise for bids or may direct correction of the error and award the contract to the lowest responsible
bidder, whichever shall be in the best interests of the Awarding Public Agency.

B). The Awarding Public Agency shall, at the next regularly scheduled public business meeting of the
governing body of the Awarding Public Agency, upon the record, present to the governing body that an
error has been made in the award process and shall state the nature of the error. The governing body
of the Awarding Public Agency, upon presentation of the facts of the error, may rescind the award and
readvertise for bids, or may direct correction of the error and award the contract to the lowest responsible
bidder, whichever shall be in the best interests of the Awarding Public Agency.

111.05.03 Termination on which no work performed.

Any contract which has been bid under the provisions of the Public Competitive Bidding Act, and
on which no work has been performed and no formal claim or litigation has been pending within the last
twenty-four (24) months shall be terminated by the public agency which awarded the contract. After
termination, the Awarding Public Agency shall determine the amount of any final payment due to the
contractor, which amount shall be the actual direct cost of purchasing the bonds and the insurance for
this specific project, and the Awarding Public Agency shall make such payment to the contractor.

111.05.03 Termination for failure to timely perform or complete work.

111.05.03.01 The City Engineer may terminate a contract for cause at any time the contractor is
not timely performing work or progressing the project in accordance with the timelines and/or milestones
in the approved Project Schedule by providing written notice to the contractor. Upon notice of termination,
the contractor must secure the site and project and terminate work in accordance with the termination
notice. Contractor will only be due and owed compensation for work properly and timely completed in
accordance with the Contract Documents up to the date of notice of termination. Contractor will not be
entitled to any compensation for termination, securing the site and project, bidding costs, costs of bonds,
cost of insurance, lost or anticipated revenues, lost or anticipated profits, overhead, demobilization, or
contractual obligations with others including but not limited to materialmen, suppliers, equipment
suppliers and renters, subcontractors, and banks or other financing entities or for any other claims, costs
or anticipated revenues or compensation. Contractor must include in its contracts with others, the
contractor’s right to terminate subcontracts and the right to return materials, supplies, equipment, and
other items. Provided, however, nothing herein waives, inhibits, or subordinates the right of the Awarding
Public Agency to bring any action for damages and breach of contract.

111.05.03.02 The City Engineer may negotiate termination of any construction contract without
cause of a contract at any time upon written notice to the contractor. Upon approval or ratification of a
termination agreement by the Awarding Public Agency, the construction contract will be deemed
terminate and, within thirty (30) days of approval or ratification of such termination agreement by the
Awarding Public Agency, the Awarding Public Agency will tender any payment due under the termination
agreement. Provided, nothing in this subsection shall entitle a contractor to compensation or
consideration for termination of a construction contract containing a provision for termination at will or
without cause in excess of the terms of such construction contract.

111.06 — COMPLETION OF CONTRACT

Save as provided in any bond or bonds or any warranty or provided in these Standard Specifications, the
contract will be considered fulfilled, when all work has been performed, the project has been completed,
the project is ready for use as intended in the Contract Documents, the Final Inspection has been made
by the City Engineer, Acceptance has been made by formal action of the Awarding Public Agency, and
the final payment has been made by the Awarding Public Agency.

SECTION 112 - MEASUREMENT AND PAYMENT
All pay applications must be fully and properly executed by the contractor, in a form or format provided
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by the Awarding Public Agency and must contain all necessary supporting documents. Partial payments
shall be made based on the work timely completed and in accordance with the Contract Documents and
the submission of the required pay requests and supporting documents subject to deductions or
withholding as provided in the Contract Documents and subject to retainage as allowed by law.
Applications for payment must be made upon the forms provided by the Awarding Public Agency, or
copies thereof, and such forms must be properly completed, signed by the contractor and notarized.
Applications for payments must have attached thereto the contractor's invoice and all other detail
supporting the pay claim, updated Project Schedule, and certificate of insurance. In addition, each pay
application must include redline “as-built” plans for the work completed. Additionally, the contractor will
include with each pay application an updated and completed Time of Completion Report in the form or
format provided by the Awarding Public Agency. After receipt of fully and properly submitted pay claims
the Engineer/Architect must have a reasonable time for review and verification before execution by the
Engineer/Architect signs and recommends payment to the City Engineer. The City Engineer must have
a reasonable time to review and verify the pay claim before approval and forwarding on for payment.

112.01 — MEASUREMENT OF QUANTITIES

For unit price contracts and unit price bid items, the quantities of unit price items must be documented in
detail by the contractor, inspected by the Awarding Public Agency, and verified and reconciled by the
Engineer/Architect. Any quantity that was covered, consumed, or destroyed before inspection and
verification by the Engineer/Architect or the Inspector will not be included in the quantity for payment and
no payment will be due and owing under the contract. If it is determined that an error in the measurement
of quantities was made before the Acceptance by formal action of the Awarding Public Agency, then a
correction or reconciliation will be made and the compensation or reimbursed due must be paid or
deducted from payments due, as appropriate to correct the error. If it is determined after Acceptance that
an error in the measurement of quantities was made due to mutual mistake or due to misrepresentation,
then a correction or reconciliation will be made and the compensation by the Awarding Public Agency or
reimbursement by the contractor must be paid or will be deducted from payments due, if any, as
appropriate to correct the error.

112.02 — SCHEDULE OF VALUES (FOR LUMP SUM CONTRACTS ONLY)

For lump sum contracts, the contractor must submit Schedule of Values of various parts of the work at
least seven (7) calendar days before the Pre-Work Conference for review by the Engineer/Architect and
acceptance by the City Engineer. Schedule of Values include a complete breakdown of labor and
materials required for the work and project showing estimated quantities and prices, delivery times and
performance timelines, and such other values as the Engineer/Architect may have called out in the
Bidding Documents. The cumulative value of the Schedule of Values must not exceed to the contract
price. In review of the Schedule Values, the City Engineer may furnish the contractor a list of the certain
additional items on which additional prices and quantities are desired for inclusion in the Schedule of
Values. The Schedule of Values, when accepted by the City Engineer, shall be used as a basis for
proportional monthly payments to the contractor but not in excess of the work completed in accordance
with the Contract Documents as relates to the value of the total work to be performed under the project
in accordance with the accepted Schedule of Values. In applying for payments, the contractor's statement
must be broken down in conformity with this Schedule of Values.

112.03 — SCOPE OF PAYMENT

The compensation as herein provided is full payment for all sums due and owing the contractor. Less
and except any reimbursement or withholding due and owing from the contractor hereunder which the
Awarding Public Agency is hereby authorized to deduct from payment due the contractor.

Any payment prior to Acceptance of the project by the Awarding Public Agency will in no way:
A) constitute an acknowledgment of acceptable work or substantial completion or completion or
the Acceptance of the work or project, or any portion thereof; or

B) prejudice or affect the obligation of the contractor to repair, correct, renew, or replace at the
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contractor’s expense any defects in the materials or workmanship or any imperfections in the
construction or in the strength or quality of the materials used in or about the construction of
the project under the contract nor any damages due to or attributed to such defects, whether
such defects, imperfections or damages have been or should have been discovered on or
before the Final Inspection and Acceptance of the project.

The City Engineer will be the sole judge of such defects, imperfections or damage and the contractor will
be liable to the Awarding Public Agency for failure to correct the same as provided herein.

112.04 — VERIFICATION OF CLAIMS FOR PAYMENT

The Awarding Public Agency has the right to review and verify any and all claims for payment, the basis
for such claims for payment, and any supporting documents upon which any claim for payment is based.
Upon request of the Awarding Public Agency, the Contractor shall provide within three business days
copies of all documents related to any materials, supplies, equipment, labor and services included or to
be included in the Project, any claim for payment requested under the Contract, and/or any proposed
Field Change, Amendment or Change Order related to the Project. Documents include but are not limited
to records created, sent, or received by the Contractor and any subcontractor, materialman, supplier, or
equipment provider. The Contractor will not be entitled to any additional time or any compensation,
including but not limited to interest on any claim for payment, pending any review or verification of any
claim. Contractor is not entitled to interest on claims pending review or verification.

112.05 — PARTIAL PAYMENTS

112.04.01 It is understood that the partial payments from month to month will be approximate
only and all monthly estimates and payments will be subject to correction in the quantity rendered
following discovery of an error in any previous quantity and such estimate shall not, in any respect,
be taken as an admission of the Awarding Public Agency of the amount of an item or amount of
work done or of its quality or sufficiency nor as an acceptance of the item or work or the release
of the contractor or any of the contractor’s responsibility under the contract.

112.04.02 Partial payments will be made based on the work performed in accordance with
the Contract Documents. Unless otherwise provided in the Contract Documents where Unit Prices
are bid, partial payments and final claims will be based on actual quantities used in accordance
with the Contract Documents.

112.06 — RETAINAGE

Partial payments are subject to retainage as provided by law. Release of retainage is subject to the
determination of the Awarding Public Agency that the work or project is complete in accordance with the
Contract Documents and approval by the surety. Provided further, however, release of retainage will be
subject to withholdings for punch list items as provided by the contract and applicable law and subject to
payments withheld by the Awarding Public Agency as provided in the contract for costs and expenses
due from contractor to Awarding Public Agency for any damages and/or any liquidated damages. In the
event the project is not completed in accordance with the Contract Documents, the retainage may be
used by the Awarding Public Agency to fund or reimburse for completion of the project.

112.07 — AUDIT

The Contractor grants the Awarding Public Agency the right to audit and the Awarding Public Agency has
the right to audit all claims for payment and any supporting documents upon which any claim for payment
is based. Upon request of the Awarding Public Agency, the Contractor shall provide within three business
days copies of all documents related to any materials, supplies, equipment, labor and services included
or to be included in the Project, any claim for payment requested under the Contract, and/or any proposed
Field Change, Amendment or Change Order related to the Project. Documents include but are not limited
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to records created, sent, or received by the Contractor and any subcontractor, materialman, supplier, or
equipment provider. The Contractor will not be entitled to any additional time or any compensation,
including but not limited to interest on any claim for payment, pending any audit.

112.08 — ACCEPTANCE AND FINAL PAYMENT

112.08.01 When the project is completed in accordance with the Contract Documents and
recommended by the City Engineer for Acceptance, upon receipt of a complete payment
application the Engineer/Architect shall review the Final Payment for the contract. The final
payment will be based on the final measurements of the work completed. All prior estimates,
upon which payments had been made, are subject to corrections or revisions in the Final
Payment.

112.08.02 When the project is finally and fully accepted by formal action of the Awarding
Public Agency and the Maintenance Bond is placed into effect, the final payment for the accepted
work, less any actual or liquidated damages or other sums that have been deducted or retained
under the provisions of the contract, will be paid to the contractor as soon as practical after the
Acceptance Neither the City nor the Awarding Public Agency shall be deemed to have accepted
partial completion or substantial completion of a project without the formal action of their
governing bodies. Any partial completion or substantial completion which creates a right to use
or occupy the project or any portion thereof prior to Acceptance must be defined on the approved
plans and effectuated by formal action of the governing body of the City and Awarding Public
Agency.

112.08.03 With the request for Final Payment and release of retainage, the contractor must
furnish to the Awarding Public Agency satisfactory evidence that all sums of money due any
subcontractor, materialmen, supplier, labor materials apparatus, fixtures or machinery furnished
for the purpose of the project and all liens have been paid and that the person or persons to
whom the same may respectively be due have consented to such final payment.

112.08.04 The acceptance by the contractor of the Final Payment shall release the Awarding
Public Agency of all claims and liability of the Awarding Public Agency under the contract, and in
equity and at law.

112.08.05- Acceptance.

After Final Inspection but prior to submitting the final request for payment and requesting release
of retainage from the Awarding Public Agency, the contractor must be complete and submitted to
the Project Manager:

A) A loose leaf of all warranties and all manufacturer’'s recommended operation and
maintenance manuals; and

B) A directory containing the firm name of each subcontractor and material supplier on the
project, subcontractor's and material supplier's address, telephone number, and
representative to contact for repair and/or maintenance; and

C) A copy of the Engineer/Architect’s color and finish schedule with any subsequent revisions
duly noted. Information must include project manufacturer's name, style name and product
number, for all paints, flooring and other finish products used on the project; and

D) Contractor must deliver to the Awarding Public Agency through the Engineer/Architect
three copies of a neatly bound Operations and Maintenance manual organized in a
manner corresponding to the division within the Standard Specification and containing the
following information: guarantees, warranties and/or operating instructions for materials,
equipment, or installations; and

E) Final claim with all supporting documents; and
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F) Post construction video; and

G) Copies of all tests and test results; and

H) Copies of all permits and passed inspections; and

[) Certificate of Occupancy; and

J) As-builts drawings and redline plans with GPS locations of all utility apparatuses, and
subsurface features and structures; and

K) Small, Local, and Minority Subcontracting Plan Final Report; and

L) Lien releases and acknowledge of full payment from all subcontractors, materialmen, and
suppliers; and

M) Verification or Notice of Completion of Erosion Control Plan; and

N) Verification of completion of the Punch List.
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SECTION 200 — EXCAVATION

200.01 DESCRIPTION

This section covers work consisting of excavation, disposal or compaction of all material not being
removed under other items which are encountered within the limits of the work necessary for the
construction of the project in accordance with these specifications and in conformity with the lines,
grades and cross sections shown on the plans or established by the City Engineer. All excavation
will be classified as "unclassified excavation", "excess excavation" or "unsuitable material
excavation" as hereafter described.

200.02 MATERIALS

A) UNCLASSIFIED EXCAVATION shall consist of all the work as described herein which is
necessary for the preparation and construction of the project, embankments, subgrade,
shoulders, parking, curb trenches, drainage ditches, channels, cross street and alley
approaches, sidewalks, driveways, private entrances, etc. Unclassified excavation shall
include the completion of all necessary backfilling, tamping, compacting, and refilling.

B) EXCESS EXCAVATION shall consist of all excavation not designated for embankment or
stockpiling on the project and is to be removed from the limits of the project.

C) UNSUITABLE MATERIAL EXCAVATION consists of the removal and disposal of soft,
spongy material below the finished grade, either saturated or unsaturated which will not
be suitable for foundation material regardless of moisture content, extending downward to
firm earth.

200.03 EQUIPMENT

Excavating and grading equipment shall be approved types and designs. Equipment used for
disposing of excavated materials outside of the limits of the work shall be such as will avoid
scattering or wasting material along the line of haul.

200.04 CONSTRUCTION METHODS

200.04.01- GENERAL

All grass or weeds or other vegetation shall be cut and properly disposed of in a
satisfactory manner before the ground is broken for grading and excavation in accordance
with Section 204. All existing structures, such as manholes and sewer inlets, which are to
remain in place shall be adjusted or rebuilt and care shall be taken not to damage existing
structures during grading or construction operations.

After the site of the work has been properly cleared and cleaned, excavation and grading
of the roadway shall proceed in conformity with the plans and the specifications.

Rock, boulders, or existing structures which are abandoned, shall be removed to a depth
of not less than twelve inches (12”) below the subgrade elevation. Soft, spongy, or other
unsuitable material shall be removed to such a depth as may be necessary to permit the
preparation of an acceptable subgrade. The determination of unsuitable material shall be
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made by the City Engineer. All excavation below subgrade elevation and all excavation
material used in embankments shall be backfilled with approved materials, placed in
layers not exceeding eight inches (8”) in thickness (loose measure). These layers shall be
rolled or tamped, or both, to a density of ninety- five percent (95%) Standard Proctor at
+2% of optimum moisture content. (Per ASTM D698-00a)

For excavated material used to construct embankments, begin placement of material at
the low point and place layers in horizontal lifts not greater than eight inches (8”) in
thickness up to the final subgrade elevation. Do not construct fills on frozen material or
place frozen material in fills. Do not place fill material containing rocks or remnants of
pavement greater than three inches (3”) diameter. Construct embankments in accordance
with Section 201.

The Unsuitable Material Excavation item will be used if unstable soil is encountered which
cannot be stabilized by conventional dewatering operations. The unsuitable material shall
be excavated to a depth not to exceed 2-1/2 feet or until stable soil is reached. The area
excavated will then be filled with soil or aggregate materials as approved by the City
Engineer. The Contractor shall not begin backfilling operations until cross section of the
excavation has been determined and approved by the City Engineer.

Care shall be taken not to disturb the ground below the required finish subgrade elevation
except for necessary structures, and where provision is made for uniformly scarifying or
loosening the ground below subgrade. Excavation outside the curb lines, or beyond the
slab edges shall not be made wider than necessary for the setting of the forms or string
lines. The finish grade, slopes, and edges of the excavation on all parking, cross street,
or private driveway approaches, etc., shall be backfilled where necessary, using approved
material thoroughly compacted in layers and dressed off uniformly in a neat and
workmanlike manner. Slab edges shall be backfilled for a width of not less than two feet
(2') measured at the level of the top of slab. Ample provision will be always made for
completely and readily draining the subgrade and all excavations.

The Contractor shall immediately clean up all material wasted or scattered. The
Contractor shall restore all streets, alleys, rights-of-way or other lands, either public or
private, damaged or occupied by the Contractor in the performance of the contract, to as
good of condition as they were prior to the beginning of the work.

200.04.02 STRUCTURES REMOVED AND SURPLUS EXCAVATED MATERIALS

All structures removed and surplus surfacing materials or excavated materials become
the property of the contractor and will be properly disposed of in a manner approved by
the City Engineer, unless otherwise specified in the plans or contract. In selecting
locations for the disposal of surplus excavated materials the requirements for filling
abutting or adjacent property shall be given priority in the order named.

200.05 TESTING — VACANT

200.06 METHOD OF MEASUREMENT

Unless otherwise specified in the plans or contract, the quantity of Unclassified Excavation or
Excess Excavation for which payment will be made shall be the quantity shown on the plans,
provided the project is constructed essentially to the lines and grades shown on the plans.
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When the plans have been altered, the quantities involved shall be measured from the original
plan cross sections. Additional original cross sections may be interpolated or determined by other
approved methods at points where necessary to determine the quantities more accurately. When
quantity is not specified by the plans, all accepted excavation and borrow shall be measured in
its original position by cross sectioning the area excavated. Volume will be computed from one of
the following methods:

o Average End Area from Cross-sections. This method calculates the average of the cross-
sectional end areas multiplied by the distance between them.

e Original Surface vs. Final Surface (Digital Terrain Model). This method creates three-
dimensional surfaces from the original and final surveys’ data, triangulating the data
points, and calculating the volume between them.

e Three Dimensional Measurements. This method uses acceptable measuring practices to
calculate volumes for isolated and unusual locations.

The Contractor and City Engineer will agree each day on the depth, width and linear feet of
Unsuitable Material Excavation. Unsuitable Material Excavation will be the material removed.
Replacement material will be measured and paid by the item used to replace the unsuitable
material.

200.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:

(A) UNCLASSIFIED EXCAVATION Cubic Yard
(B) UNSUITABLE MATERIAL EXCAVATION Cubic Yard
(C) EXCESS EXCAVATION Cubic Yard

Payment will be considered full compensation for all items of work specified including all labor,
materials, tools, supplies, equipment, and incidentals necessary to complete the work in
accordance with the plans and specifications.

SECTION 201 — EMBANKMENT

201.01 DESCRIPTION

This section will cover construction of roadway embankments, including preparation of the areas
upon which they are to be placed; the construction of dikes within or outside the right-of-way; the
placing and compacting of approved material within roadway areas where unsuitable material has
been removed; and the placing and compacting of embankment material in holes, pits and other
depressions within the roadway area, in accordance with these specifications and in conformity
with the lines, grades, thicknesses and typical cross sections shown on the plans or established
by the City Engineer. Only approved materials shall be used in the construction of embankments
and backfills.

201.02 MATERIALS — VACANT
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201.03 EQUIPMENT — VACANT

201.04 CONSTRUCTION METHODS

All grass, weeds, trees, stumps, and existing structures shall be removed in a satisfactory manner
from the entire area to be occupied by the embankment. All embankments shall be formed of
good sound earth, gravel, or other acceptable materials, and shall be built to sufficient heights
and width that after full shrinkage, will conform to the lines, grades and cross sections shown on
the plans, or called for in these specifications. Rocks may be placed in embankment provided
they are not placed in piles and provided no rock larger than three inches (3”) is placed nearer
the finish grade than twelve inches (12”). No sticks, weeds, trash, or other vegetable matter, nor
any other unsuitable materials shall be placed in embankments. Embankments shall not be
constructed on or of frozen material.

Soft, spongy, or other unsuitable material shall be removed to such a depth as may be necessary
to permit the preparation of an acceptable subgrade. The determination of unsuitable material
shall be made by the City Engineer. All excavation below subgrade elevation and all
embankments shall be placed with approved materials in layers not exceeding eight inches (8”)
in thickness (loose measure). Begin placement of material at the low point and place layers in
horizontal lifts up to the final subgrade elevation. These layers shall be rolled or tamped, or both,
to a density of ninety-five percent (95%) Standard Proctor at £2% of optimum moisture content.
(Per ASTM D698-00a)

All excess or unsuitable excavated material, including rock and boulders larger than three inches
(3”) in the largest dimension, that cannot be used in embankments shall become the property of
the Contractor and disposed of by him to the satisfaction of the City Engineer.

Embankments constructed of material of which a large portion is rock of such a nature that, in the
opinion of the City Engineer, construction in eight-inch (8”) layers is not feasible shall be
constructed in layers the depth of which shall not exceed the maximum size of the rock present
in the material, and in no case shall the thickness of the layer exceed twenty-four inches (24”).
End dumping will be required. The rock shall be dumped near the end of the existing lift and
pushed over the end. Compactive effort on the rock and rocky material shall consist of making
multiple coverings of each layer with a tamping type of roller or with a vibratory roller as approved
by the City Engineer. Each layer shall be leveled and smoothed with suitable leveling equipment
and by distribution of spalls and finer fragments of earth. The top twelve inches (12”) of
embankment shall be constructed with approved materials, smoothed, and placed in layers not
exceeding eight inches (8”) in loose thickness and compacted as specified for embankments.

The surface layer of the entire embankment shall be manipulated by scarifying and the moisture
corrected as specified for embankments, after which the entire surface layer shall be compacted
to not less than 95 percent of Standard Proctor Density. (Per ASTM D698-00a)

Material in embankments shall be placed in layers not exceeding eight inches (8”) in depth
measured when loose and extending the entire width and length of the embankment. Each
succeeding layer shall be uniformly spread over the surface, then thoroughly compacted. Areas
inaccessible to the roller shall be thoroughly hand tamped until the degree of compaction is
equivalent to that of the rolled area. Hand tampers shall have a tamping surface not exceeding
twenty-five square inches (25 in2), shall weigh not less than one pound per square inch (1 psi),
and shall be of a design approved by the City Engineer.

If the embankment can be deposited on only one side of abutments, wing walls, piers or culvert
headwalls, care shall be taken that the area immediately adjacent to the structure is not
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compacted to the extent that it will cause overturning of or excessive pressure against the
structure.

201.05 TESTING — VACANT

201.06 METHOD OF MEASUREMENT

The quantity of Embankment for which payment will be made shall be the quantity shown on the
plans, provided the project is constructed to the lines and grades shown on the plans.

When the plans have been altered, the quantities involved shall be measured from the original
plan cross sections. Additional original cross sections may be interpolated or determined by other
approved methods at points where necessary to determine the quantities more accurately. When
quantity is not specified by the plans, all accepted embankment shall be measured in its original
position by cross sectioning the area. Volume will be computed from one of the following methods:

¢ Average End Area from Cross-sections. This method calculates the average of the cross-
sectional end areas multiplied by the distance between them.

e Original Surface vs. Final Surface (Digital Terrain Model). This method creates three-
dimensional surfaces from the original and final surveys’ data, triangulating the data
points, and calculating the volume between them.

e Three Dimensional Measurements. This method uses acceptable measuring practices to
calculate volumes for isolated and unusual locations.
201.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
(A) EMBANKMENT Cubic Yard

Payment will be considered full compensation for all items of work specified including all labor,
materials, tools, supplies, equipment, and incidentals necessary to complete the work in
accordance with the plans and specifications.

SECTION 202 — BORROW

202.01 DESCRIPTION

This section covers borrow which consists of required excavation, removal, and proper utilization
of materials obtained from designated or approved sources. Compaction of embankments
constructed from borrow, as provided herein, shall conform to the requirements of Section 201.

202.02 MATERIALS

Where shown on the plans, selected materials will be utilized in the formation of embankment or
to improve the roadbed. Borrow material shall be suitable for the embankment purpose desired,
as determined by the City Engineer.
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202.03 EQUIPMENT — VACANT

202.04 CONSTRUCTION METHODS

All suitable materials removed from the excavation shall be used, in so far as practicable, in the
formation of embankments as required by the governing item for "Embankments” or shall
otherwise be utilized as indicated on the plans or as directed, and the completed work shall
conform to the established alignment, grades, and cross section. During construction, the borrow
sources shall be kept drained, in so far as practicable, and the work shall be prosecuted in a neat
and workmanlike manner.

Construct embankments using borrow material in accordance with Section 201.

Payment will not be allowed for excavation for any material which is used for purposes other than
those designated, except as provided in the governing specifications under Section 108.04.

Site of the borrow operations shall be left in a suitable and sightly condition, such as to provide
proper drainage where practical. Where indicated on the plans, the sides and/or ends of borrow
pits shall be sloped to the dimensions indicated on the plans.

202.05 TESTING — VACANT

202.06 METHOD OF MEASUREMENT

The quantity of Borrow for which payment will be made will be measured in a compacted condition
in its final position and the volume computed from one of the following methods:

e Average End Area from Cross-sections. This method calculates the average of the cross-
sectional end areas multiplied by the distance between them.

e Original Surface vs. Final Surface (Digital Terrain Model). This method creates three-
dimensional surfaces from the original and final surveys’ data, triangulating the data
points, and calculating the volume between them.

o Three Dimensional Measurements. This method uses acceptable measuring practices to
calculate volumes for isolated and unusual locations.
202.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
(A) BORROW Cubic Yard

Payment will be considered full compensation for all items of work specified including all labor,
materials, tools, supplies, equipment, and incidentals necessary to complete the work in
accordance with the plans and specifications.

SECTION 204 — CLEARING AND GRUBBING

204.01 DESCRIPTION

This work consists of clearing, grubbing, removing, and disposing of vegetation and debris. This

200- 10 2023.09.12



work includes protecting vegetation specified to remain. This work excludes items specified for
removal in accordance with other sections of the Specifications.

204.02 MATERIALS — Vacant
204.03 EQUIPMENT — Vacant

204.04 CONSTRUCTION METHODS

Do not disturb or remove hazardous waste material, archeological or historic material, or human
remains or graves without the prior approval of the City Engineer. Immediately notify the City
Engineer upon encountering evidence of these items.

Prior to clearing and grubbing operations, install appropriate sediment and erosion control
devices. Do not scar, break, or otherwise damage during clearing and grubbing operations
directed by the City Engineer, or indicated, to remain. If the Contractor damages these items, the
City will assess the value of the damage and any fines or costs to the City against the Contractor.
Phase construction in order to limit the amount of ground disturbed at one time. Phase
construction in order to limit the amount of ground disturbed at one time.

A. Clearing

Only remove trees as indicated when outside the limits of construction. Within the limits
of construction, remove trees except those the City Engineer directs to remain. (The City
Engineer's direction regarding the removal of trees within the limits of construction will
comply with the “Clear Zone” requirements.) Remove all branches that overhang the
roadway. Use experienced workers for tree trimming and pruning.

Remove, bury, burn, or dispose of trees, logs, stumps, brush, and other debris, as
approved by the City Engineer when clearing site. When burning material, obey all laws
and ordinances. DEQ rule 252:100-13 requires air curtain incinerators to be used in all
counties in the Oklahoma City “Metropolitan Statistical Areas” (MSAs). Supervise the fire
to avoid endangering the surrounding vegetation, adjacent property, or features specified
to remain in the right-of-way.

Obtain the City Engineer’s approval before removing from the right-of-way perishable
vegetation and debris that cannot be burned. Dispose of the debris off the Project and
outside the view from the Project. Make arrangements with and obtain written permission
from the owner of the property intended for disposal of the debris. Provide copies of the
property owner agreements to the City Engineer before beginning work outside of the
Rights-of-Way.
B. Grubbing

Grub and dispose of stumps and roots within the right-of-way (including channels), except
as specified in Subsection 201.04.C, "Preserving Areas Outside of Construction." In

channel areas, leave stumps and nonperishable solid objects that extend less than
6 inches above the original ground line or water level.

C. Preserving Areas Outside of Construction

Preserve areas outside the limits of construction (except areas needed for constructing
fences or storing topsoil). Do not clear and grub outside the limits of construction except
if indicated. If an area within the median lies outside the limits of construction, equipment
may cross the median only at points approved by the City Engineer.
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The Contractor may use areas outside the limits of construction to store reserved topsoil
from areas within the right-of-way. If clearing operations damage areas within the right-
of-way, except for topsoil storage, restore the area and obtain the City Engineer's approval
at no additional cost to the City.

D. Selective Clearing

This work includes the following activities:
¢ Trimming selected trees and shrubs (except those directed or shown to remain);
e Removing and disposing of logs, root balls, brush, refuse dumps, and other
undesirable debris; and
e Cutting, removing, and disposing of undergrowth, stumps, and standing trees.

Perform selective clearing at locations indicated and as approved by the City Engineer.
Dispose of vegetation and debris in accordance with Subsection 201.04.A, "Clearing," and
Subsection 201.04.B, "Grubbing." When selecting trees for removal, leave remaining
trees from 20 ft to 30 ft apart.

Sever stumps, trees, and shrubs flush with, or below, the original ground line. Remove
the stumps of uprooted trees and fill the holes with material approved by the City Engineer.

E. Eastern Red Cedar Removal

The Eastern Red Cedar is an invasive native species of evergreen tree that can tolerate
a wide variety of soils, and habitats. It grows ordinarily from 16 to 66 ft tall, with a short
trunk 12 to 39 in in diameter. The bark is reddish-brown, fibrous, and peels off in narrow
strips.

The seed cones are 0.12 to 0.28 in long, berry-like, dark purple-blue with a white wax
cover giving an overall sky-blue color. For more information on Eastern Red Cedars visit:
http://oklahomainvasivespecies.okstate.edu./eastern_redcedar.html

Remove all Eastern Red Cedars within the project right-of-way up to, and including the
right-of-way line for the project site. For cedars within the project right-of-way, remove the
tree so that the stump is flush with the finished slope elevation. For cedars growing on
the right-of-way fence line, do not remove the trees without the approval of the City
Engineer, and unless the removal can be performed without damaging the right-of-way
fence. Repair fence damaged by the removal of the cedars at no additional cost to the
City.

Dispose of the cedars in accordance with Subsection 201.04.A, “Clearing,” and in a
manner approved by the City Engineer.

204.05 METHOD OF MEASUREMENT — Vacant
204.06 TESTING — Vacant

204.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
(A) CLEARING AND GRUBBING Lump Sum
(B) SELECTIVE CLEARING Lump Sum

200- 12 2023.09.12



Payment will be considered full compensation for all items of work specified including all labor,
materials, tools, supplies, equipment, and incidentals necessary to complete the work in
accordance with the plans and specifications.

Include the cost of disposing of debris outside the right-of-way in the contract unit price for
Clearing and Grubbing or Selective Clearing.

If a pay item for Clearing and Grubbing or Selective Clearing does not exist, include the cost of
the work in the appropriate earthwork or fencing pay item in accordance with the Plans.

Include the cost of Eastern Red Cedar removal in the cost bid for Clearing and Grubbing. If no
pay item exists within the contract for clearing and grubbing, include the cost of removal in other
items of work.

SECTION 205-SALVAGING TOPSOIL

205.01 DESCRIPTION

This work consists of salvaging natural topsoil from areas of excavation and embankment,
stockpiling, and replacing material on the completed areas for revegetation as indicated or as
directed by the City Engineer.

205.02 MATERIALS

Topsoil. Soil consisting of vegetative matter and grass roots, or exhibiting other characteristics
common to surface soils. In all cases, the top inch of the soil surface shall be a part of the salvaged
material.

205.03 EQUIPMENT — Vacant

205.04 CONSTRUCTION METHODS

Clear brush, rock, shale, or other deleterious material from topsoil salvage areas indicated. Mow
weeds and grasses more than 1 ft tall and incorporate into the topsoil. Excavate the topsoil and
stockpile at areas approved by the City Engineer. Stockpiles shall be at least 50 feet from a
stream or river depicted as blue on the USGS 7.5 Minute Quadrangle Map. Topsoil depths and
quantities indicated are approximate; remove all topsoil from salvage areas.

Replace contaminated or lost topsoil with an equivalent, City Engineer approved material, at no
additional cost to the City.

A. Type A Salvaged Topsoll
¢ Type A salvaged topsoil consists of the following:
o Removing existing, untreated topsoil;
e Storing the topsoil in a stockpile; and
o Placing the topsoil on prepared slopes as indicated or directed by the City
Engineer.

Finish the roadway excavation and embankment areas as indicated or as directed by the City
Engineer. Before placing the salvaged topsoil, apply fertilizer of the type and at the rate indicated.
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Spread the salvaged topsoil to a depth of 5 in, unless otherwise directed by the City Engineer.
205.05 TESTING — Vacant

205.06 METHOD OF MEASUREMENT

The City Engineer will measure Type A Salvaged Topsoil in a stockpile. The City Engineer will
not subtract measured quantities of Type A Salvaged Topsoil from excavation, embankment or
borrow quantities. If the Plans show Type A Salvaged Topsoil as a lump sum pay item, the volume
of salvaged topsoil will not be measured.

Include Type A Salvaged Topsoil 50 percent complete when the material has been removed from
its original location and stockpiled; and 100 percent complete when the material has been placed
in its final location.

205.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
(A) TYPE A SALVAGED TOPSOIL Lump Sum or Cubic Yard

Payment will be considered full compensation for all items of work specified including all labor,
materials, tools, supplies, equipment, and incidentals necessary to complete the work in
accordance with the plans and specifications.

Additional handling of Type A Salvaged Topsoil will not be measured for payment and no
additional compensation will be considered.

SECTION 211 — DEWATERING

211.01 DESCRIPTION

This section covers dewatering of trenches, pits, and all other excavation areas. The Contractor
shall provide and maintain ample equipment with which to remove all water from every source
that enters excavations for structures and pipelines. Dewatering operations shall ensure dry
excavations and preservation of the elevations of excavation bottoms shown in the plans. Surface
drainage shall not be allowed to enter excavated areas.

Where areas to be excavated are located under water surfaces or near banks of flowing streams
or other bodies of water, the Contractor may adopt and carry out any method of dewatering he
may deem feasible for the performance of excavation work and for protection of the work
thereafter, if method and equipment to be used results in completed work which complies with
the specifications and is acceptable to the City Engineer. In such cases, the excavation areas
shall be effectively protected from water damage during the excavation period and until all
contemplated construction work therein has been completed.

Prior to beginning excavation for pipes and structures, which are to be constructed at or below
the ground water table, groundwater levels shall be lowered and maintained at a level at least two
feet (2') below the bottom of trench or such structures until construction and backfilling operations
have been completed.
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The Contractor shall be responsible for damage to structures caused by hydrostatic displacement
during construction operations.

211.02 MATERIALS — Vacant

211.03 EQUIPMENT — Vacant

211.04 CONSTRUCTION METHODS

211.04.01 SUBMITTALS

When requested by the City Engineer, the Contractor shall submit the following, but not
limited to, for review and approval:

o Proposed dewatering method.

o Well and pump layout, and depth of penetration.

¢ Points of discharge.

211.04.02 - METHODS

A) Bailing, Sump, or Trench Pumping - For trench or structural excavations, and for
small quantities of water, a sump or trench pump may be used to pump excess
water from the low end of the excavations. When, as determined by the City
Engineer, soil conditions are such that dewatering may readily be accomplished
by ordinary bailing and use of trench pumps, well systems shall not be used.

B) Well Systems - When required, the Contractor may utilize the following methods
of dewatering:

e Deep Pumped Wells Method - In locations where the water table is deep,
pumped filtered wells may be used for lowering the water level or for
controlling artesian pressures in aquifers beneath excavations.

¢ Well Points Method - Well points are small-diameter wells with one or more
slotted or screened sections of pipe attached to riser pipes that are
connected through swing joints to header pipes. Where a single row of well
points is not enough to lower the water level adequately, then two (2) or
more rows of well points shall be used as directed by the City Engineer.

e Vacuum Method - Soils that are too fine-grained for gravity drainage may
be dewatered by application of a vacuum to filters surrounding well points.

e Electroosmosis Method - Dewatering of soils by electro osmosis may be
achieved by installing a line of metal well points serving as negative
electrodes to attract water and allow it to be removed by suction and a line
of rods serving as cathodes.

211.05 TESTING — Vacant

211.06 METHOD OF MEASUREMENT

A

B.

Dewatering trenches using a well system shall be measured as the length of trench
dewatered plus twenty feet (20') from each end well, or forty feet (40') for one well.

Dewatering of excavations using a well system shall be measured as the length of the
perimeter of the structure such as clarifiers or basins.
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C. Dewatering for pits and/or shafts excavated for construction operations such as those
needed for trenchless construction methods shall be measured per length of pit along the
line.

D. All dewatering performed using bailing and trench or sump pumping shall be considered
incidental work and NOT be paid for directly but shall be included in the cost of other items.
211.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
(A) DEWATERING Linear Foot

Payment will be considered full compensation for all items of work specified including all labor,
materials, tools, supplies, equipment, and incidentals necessary to complete the work in
accordance with the plans and specifications.

SECTION 212 — TRENCH EXCAVATION AND BACKFILL

212.01 DESCRIPTION

This section covers trench excavation for pipelines and consists of excavation necessary for
construction of all underground work and all appurtenant facilities, including site preparation,
placement of embedment material, backfilling, and compaction of pipe trenches and around
structures and disposal of waste materials, all of which shall conform to the applicable provisions
of these specifications.

Trench excavation shall be made in open-cut and true to the lines and grades shown on the plans
or established by the City Engineer.

212.02 MATERIALS — Vacant
212.03 EQUIPMENT — Vacant
212.04 CONSTRUCTION METHODS

212.04.01- EXCAVATION IN ADVANCE OF CONSTRUCTION

The length of trench excavated approximately to grade shall not exceed one hundred-fifty
feet (150') and no trench excavation whatsoever shall be made farther than three hundred
feet (300') in advance of completed backfill.

212.04.02- TRENCH WIDTHS

A) General - Trenches shall be excavated to a width which will provide adequate
working space and sidewall clearances for proper pipe installation, joining, and
embedment. Stipulated minimum trench widths are not minimum average widths
but are minimum widths that shall be required. Stipulated maximum trench widths
shall not be exceeded. Trench width shall be the width of the trench excavation
measured from bank to bank at the top of the pipe. For rigid pipes, when the
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B)

C)

D)

maximum trench width is exceeded, the Contractor shall be required to provide a
higher strength pipe or higher bedding classification, singly or in combination as
directed by the City Engineer, at the Contractor's expense. Any additional
foundation material and/or embedment material required due to over-excavation,
beyond the maximum trench width shall be at the Contractor's expense. Minimum
and maximum permissible trench widths shall be as shown in table below.

Table 212:1
Minimum and Maximum Trench Widths
Pipe Nominal Size | Minimum Trench Width | Maximum Trench Width

(Inches) (Feet) (Feet)
<12* 3.00 5.00
18 3.25 5.00
21 3.75 5.25
24 4.00 6.00
30 4.50 6.75
36 5.25 9.00
42 6.25 9.50
48 7.00 10.00
54 8.00 10.50
60 9.00 11.00
64 9.75 11.50
66 9.75 11.50
72 10.50 12.00
78 10.50 12.50
84 11.00 13.00
90 11.50 13.50

*Pipe underdrain only

Trenches Requiring Sheeting and Shoring - Where trenches are excavated in soil
of such nature as to require sheeting and shoring to assure proper installation, and
safety of the workmen and any adjacent structures or other objects, the Contractor
shall provide the necessary sheeting and shoring. Where possible, shields
designed to be portable and moved along as work progresses may be used. The
contract pay widths shown in the above shall apply to all trenches with or without
sheeting or shoring.

Trenches With Stepped Sides - Where the work is in open areas, if the right-of-
way is of sufficient width and soil conditions are suitable, the Contractor may at his
option, upon approval of the City Engineer, excavate trenches with sloping or
stepped sides provided that no additional compensation for excavation and
backfilling will be allowed for work performed outside the maximum trench widths
designated in the above Table.

Trenches at Tunnels - Where the water line is in a tunnel, the trench excavation
shall be measured to the faces of the tunnel.
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E)

F)

G)

Excavation for Valve Boxes and Other Waterline Structures - When structural
excavation is listed as a separate pay item, excavation for valve boxes and other
waterline structures shall be computed in cubic yards using dimensions of the net
prescribed area outside trench width excavation where the length of trench is
measured through or partially through structures. When structural excavation is
not listed as a pay item, cost shall be included in the cost of other items.

Exterior forms with or without sheeting and shoring are used, the excavation shall
be computed for a width five feet (5') greater than the exterior dimension of the
structure.

Excavation for Trenchless Construction Methods - Excavation shall be considered
a part of the trenchless work per linear foot and shall not be paid for separately.

Any sheeting, shoring, bracing, or sheet piling left in place, in conformity with the plans
and specifications or as directed by the City Engineer, shall be paid for separately.

212.04.03 PERFORMANCE REQUIREMENTS

A)

General Excavation - Excavation shall be made in open-cut from the surface of the
ground and shall be made no larger than necessary to permit proper construction
of the work in accordance with the plans and specifications. The entire foundation
area in the bottom of all excavations shall be firm, stable and of uniform density as
nearly as practical, and unless necessary, materials shall not be disturbed below
grade. Where trenches are excavated in soft, unsuitable materials, or rock, trench
bottom may be stabilized in accordance with Section 200.04.01, when directed by
the City Engineer. Where depth of trenching and other excavations is greater than
twenty feet (20’), and when not provided for in the plans, an engineer shall be
retained by the Contractor to design bank protection as per OSHA rules and
regulations. The bank protection design, signed and sealed by a Professional
Engineer registered in the State of Oklahoma, shall be submitted to the City
Engineer for approval.

Sheeting, Shoring, Bracing and Sheet Piling - The sides of all excavations shall be
sufficiently sheeted, shored and braced to prevent slides, cave-ins, settlement, or
movement of the banks. In wet, saturated, or flowing ground where it is necessary
to install tight sheeting or cofferdams, wood or steel sheet piling of approved
design and type shall be used. All sheeting, shoring, and bracing shall have
sufficient strength and rigidity to withstand the pressures exerted and maintain the
walls of the excavation properly in place and protect all persons or property from
injury or damage. When excavations are made adjacent to existing buildings or
other structures, or in paved streets or alleys, particular care shall be taken to
adequately sheet, shore, and brace the sides of the excavation to prevent any
undermining of or settlement beneath the structures or the pavement.
Underpinning of adjacent structures, when necessary, shall be done in an
approved manner. The foundation material that is undermined shall be replaced
and compacted in accordance with the requirements of this section. Sheeting,
shoring, and bracing shall not be left in place unless otherwise shown on the plans
or authorized by the City Engineer. The removal of sheeting, shoring, and bracing
shall be done in such a manner as not to endanger or damage either the new
structure or any existing structure or property, either private or public, and to avoid
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C)

D)

cave-ins or sliding of the banks. If for any reason the Contractor, with the approval
of the City Engineer, leaves in place any sheeting, shoring, or bracing, no payment
will be allowed for such material left in place unless it is classified as a contract
pay item. All holes or voids left by the removal of sheeting, shoring, or bracing shall
be satisfactorily filled and compacted in accordance with the requirements of this
section.

Pumping, Dewatering and Draining - The Contractor shall remove immediately any
surface or seepage water or water from sewers, drains, creeks, or other sources
which may accumulate during the excavation and construction work by doing the
necessary pumping, dewatering, or draining by ditch or other means. The
Contractor shall always have available sufficient equipment in proper working
order for doing the work herein required. All water removed from excavations shall
be disposed of in an approved manner so as not to create unsanitary conditions
nor to cause injury to persons or damage to the work in progress or to other
property, either public or private, nor to interfere unduly with the use of streets,
alleys, or of private drives and entrances.

Disposal of Excavated Materials - Excavated materials, so far as needed and of a
suitable character, shall be piled adjacent to the work to be used for backfilling as
required. Excavated materials unsuitable for backfilling or more than that required
for backfilling shall be disposed of in an approved manner at locations designated
or approved by the City Engineer. Desirable topsoil, sod, etc., shall be carefully
piled separately from other excavated materials so that it can be replaced to its
original position when required. Excavated materials shall be always handled in
such a manner as to cause a minimum of inconvenience to public travel and to
permit safe and convenient access to private and public property adjacent to or
along the line of the work.

212.04.04 BACKFILLING

A)

Description - Backfill is that portion of the total trench backfill down to but not
including the pipe embedment material. The backfill shall be only material
approved by the City Engineer consisting of loose earth, free of clods, stones,
organic matter, debris, or other objectionable materials. Backfill of trenches
beneath the limits of the pavement shall be done using aggregate material in
accordance with City Standard Details the full depth of the trench up to the top of
the subgrade elevation.

All backfilling shall be done in such a manner as not to disturb or injure the pipe or
structures over or against which it is being placed. Any pipe or structure injured,
damaged, or moved from its proper line or grade during backfilling operations shall
be opened and repaired and then re-backfilled as herein specified.

The placing of backfill material shall not begin until approval for so doing has been
given by the City Engineer, but backfilling about structures or portions of structures
shall be done immediately when so ordered by the City Engineer. The top surface
or slopes of all backfill shall be neatly graded off where select topsoil, sod or other
material is removed and piled separately; such material shall be carefully replaced
in a manner satisfactory to the City Engineer. The top twelve inches (12”) of backfill
material shall be of as good quality as the original topsoil that was removed.

Compaction Requirements - All backfill shall be placed and compacted in eight-
inch (8”) lifts for hand-tamped equipment and for self-propelled or power-driven
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equipment to the following minimum percent of Standard Proctor Density or
Relative Density as determined by ASTM D-698, "Tests for Moisture-Density
Relations of Soils and Soil-Aggregate Mixtures".

Cohesive backfill material shall reach the indicated compaction levels at plus or
minus (z) three percent (3%) of optimum moisture content. The lift thickness shall
be reduced, if necessary, to meet the compaction requirements specified herein.

Table 212:2
Minimum Compaction Requirements
General Location Percent Compaction (%)
Standard Proctor Test
(ASTM D-698)
Under Traffic Area or Improved Existing Surfaces 95
Urban and Residential Areas 90
Undeveloped and Other Areas 85

C) Compaction Methods - Compaction methods may vary depending on the material
or as approved by the City Engineer.

1.

Cohesive Materials - Compaction of cohesive materials may be obtained
by use of impact type equipment. In confined areas, pneumatic tampers
and engine driven rammers may also be used. In relatively narrow
trenches, self-propelled rammers may be used. In wide trenches,
sheepsfoot rollers may be used.

Cohesionless Materials - Cohesionless materials are granular materials
classified as non- plastic. In general, vibratory equipment may be used for
proper compaction. In confined areas, vibratory plates may be used. For
wider trenches, vibratory rollers may be used.

Flooding (Jetting) - When approved by the City Engineer, backfill materials
may also be compacted or settled by flooding where adequate quantities
of water are available from the City's water system, privately owned ponds,
creeks, or other sources located within three hundred feet (300') of the
trench. Water shall be used to produce a semi-fluid mass, but an excessive
amount shall not be used which may cause flowing of the mass along and
out of the trench at stream crossings or other places of abrupt changes in
ground profile. The Contractor shall make necessary arrangements with
the City for purchase of water from the City mains, and with owners for
water procured from privately owned sources.

No additional compensation shall be allowed the Contractor for settling the
backfill by flooding. The cost of such work shall be absorbed in the unit bid
price for trench excavation and backfill or other pay units the Contractor
may elect.

D) Testing of Backfill - All backfill shall be tested by an approved laboratory for
compliance of the compaction requirements given in these specifications.

E) Surface Restoration - Upon completion of backfill, the Contractor shall replace all
surface materials and shall restore paving, curbing, sidewalks, gutters, shrubbery,
fences, sod, and other surfaces disturbed to a condition equal to that before the
work began, furnishing all labor, tools, equipment, materials, and incidentals
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thereto as provided elsewhere in these specifications.
212.05 TESTING — Vacant

212.06 METHOD OF MEASUREMENT

General - Bid prices for Trench Excavation and Backfill and Structural Excavation shall be full
compensation for all labor, materials, tools, equipment, and incidentals necessary to complete the
work in accordance with the plans and these specifications.

Trench Excavation and Backfill (LF) - The Contractor shall be paid for Trench Excavation and
Backfill on a linear foot basis for depths from zero feet (0') to ten feet (10"), zero feet (0') to fifteen
feet (15') , zero feet (0') to twenty feet (20’), zero feet (0') to twenty-five feet (25') , and zero feet
(0" to thirty feet (30") . The price established shall be full compensation for Trench Excavation
and Backfill, and shall include all necessary sheeting, shoring, bracing and incidental dewatering,
pumping, draining, and disposition of any surplus excavated material not needed unless otherwise
provided.

Trench Excavation and Backfill (CY) - When classified as a pay item, Trench Excavation and
Backfill shall be paid for on a cubic yard basis. The price established shall be full compensation
for all necessary dewatering, sheeting, shoring, excavation and backfilling and disposal of surplus
material. When not classified as a pay item, it shall be included in the cost of other items in
accordance with the plans..

Trench, Lineal Measurement - For the purpose of determining pay quantities, trenches shall be
measured through valve boxes and similar structures, based on the applicable width of trench for
size of waterline under consideration unless otherwise designated. Should size of waterline
change at a valve or other structure, the appropriate width of trench for each size shall apply, with
the consideration for the purpose of ascertaining pay quantity, that the change of size takes place
at the centerline of the valve or structure.

Structural Excavation - When classified as a pay item, Structural Excavation shall be paid for
on a cubic yard basis. The price established shall be full compensation for all necessary
dewatering, sheeting, shoring, excavation and backfilling and disposal of surplus material. When
not classified as a pay item, it shall be included in the cost of other items.

212.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:

(A) TRENCH EXCAVATION & BACKFILL - 0" TO 10’ Linear Foot
(B) TRENCH EXCAVATION & BACKFILL - 0" TO 15’ Linear Foot
(C) TRENCH EXCAVATION & BACKFILL — 0’ TO 20’ Linear Foot
(D) TRENCH EXCAVATION & BACKFILL — 0’ TO 25’ Linear Foot
(E) TRENCH EXCAVATION & BACKFILL -0’ TO 30’ Linear Foot
(F) TRENCH EXCAVATION & BACKFILL Cubic Yard
(G) TRENCH LINEAL MEASUREMENT Linear Foot
(H) STRUCTURAL EXCAVATION Cubic Yard
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Payment will be considered full compensation for all items of work specified including all labor,
materials, tools, supplies, equipment, and incidentals necessary to complete the work in
accordance with the plans and specifications. In the absence of this Pay ltem in a contract, the
cost shall be considered incidental, and no additional compensation shall be made for this work
and the cost of same shall be included in the other pay items.

SECTION 213 — CRUSHED ROCK FOUNDATION

213.01 DESCRIPTION

This section covers proper treatment of unsuitable and soft foundation materials. A crushed stone
mat shall be provided for waterline support where directed by the City Engineer. Stone shall be
hand or mechanically tamped to obtain a firm support.

213.02 MATERIALS

Gravel containing rounded aggregates shall not be acceptable for this work. The aggregates for
crushed rock pipe foundation shall be a uniformly graded crusher run material meeting the
following gradation requirements:

Table 213:1
Crushed Rock Foundation Gradation Requirements
Nominal Sieve Sizes Percentage Passing
2 inches 100%
Y2 inch < 30%

213.03 EQUIPMENT — Vacant

213.04 CONSTRUCTION METHODS
The crushed stone mat shall be six (6") to twelve inches (12”) thick and shall be hand or
mechanically tamped to obtain a firm support.

213.05 TESTING — Vacant

213.06 METHOD OF MEASUREMENT

Measurement for Crushed Rock Foundation shall be per cubic yard or ton. The price established
shall be full compensation for furnishing and placing of all materials, labor, tools, equipment, and
any incidentals necessary to complete this item of work.

213.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
(A) CRUSHED ROCK FOUNDATION Cubic Yard
(B) CRUSHED ROCK FOUNDATION Ton
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Payment will be considered full compensation for all items of work specified including all labor,
materials, tools, supplies, equipment, and incidentals necessary to complete the work in
accordance with the plans and specifications.

SECTION 215 — EMBEDMENT MATERIAL

215.01 DESCRIPTION

This section covers furnishing and placement of material for embedment of both rigid and flexible
pipes. The embedment is that material to be placed from a minimum of six inches (6”) below
bottom of the pipe to the spring line (half pipe diameter) or to a minimum of twelve inches (12”)
above top of pipe for rigid and flexible pipes, respectively. The remaining material to be placed
over the embedment is considered backfill. Refer to Section 505.04.01 of these Specifications for
Ductile Iron Pipe Embedment Material requirements used in waterline construction.

215.02 MATERIALS

General - Embedment material shall meet the requirements Aggregate Base Type A in
accordance with the applicable City Standard Details, unless otherwise specified in the plans or
contract.

215.03 EQUIPMENT — Vacant

215.04 CONSTRUCTION METHODS

Compaction Requirements - All embedment material shall be placed and compacted in six-inch
(6”) lifts to the following minimum percent of Standard Proctor Density or Relative Density as
determined by ASTM D-698, "Tests for Moisture-Density Relations of Soil-Aggregate Mixtures.”

Table 215:1
Embedment Material Compaction Requirement
Compaction Test Compaction Requirement
Minimum Standard Proctor Density 95%

Compaction Methods - All embedment materials shall be compacted in accordance with the
methods described in Section 212.04.04.
215.05 TESTING

All embedment material shall be tested by an approved laboratory for compliance of compaction
requirements given in Section 212. Following acceptance of compaction, the Contractor may
proceed with placing remaining backfill.

215.06 METHOD OF MEASUREMENT

The unit price for Embedment Material shall be based on the volume or tonnage of material used.
Contractor shall submit material delivery tickets and shall be verified by the City Engineer. The
price established shall be full compensation for furnishing and placing of all materials, labor, tools,
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equipment, and incidentals necessary to complete this item of work.

215.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
(A) CRUSHED ROCK FOUNDATION Cubic Yard
(B) CRUSHED ROCK FOUNDATION Ton

Payment will be considered full compensation for all items of work specified including all labor,
materials, tools, supplies, equipment, and incidentals necessary to complete the work in
accordance with the plans and specifications.

In the absence of these Pay Items in a contract, the cost shall be considered incidental, and no
additional compensation shall be made for this work and the cost of same shall be included in the
other pay items.

SECTION 220 — SUBGRADE

220.01 DESCRIPTION

This work consists of preparing the existing materials for the immediate construction of subbase,
base, pavement, or surface.

220.02 MATERIALS — VACANT

220.03 EQUIPMENT

The vehicle used for proof rolling must have a minimum axle load of 17,000 Ibs and pneumatic-
tires. Obtain approval of the proposed equipment prior to use. Certified weight of the vehicle
must be submitted upon request.

220.04 CONSTRUCTION METHODS

The Contractor shall proof roll the completed subgrade prior to the start of paving operations and
prior to the density tests. The entire subgrade surface shall be proof rolled at a walking speed so
that the construction inspector can mark the areas requiring remedial measures.

A) Subgrade Method A for Traffic-Bound Surface Course

Shape and crown the width of the existing roadbed with a blade grader to the grade shown
on the Plans. Complete the cross section to at least a 2 percent crown or as directed by
the City Engineer.

Remove unstable soil and exposed rocks larger than 3 inches and replace with acceptable
material. Finish each subgrade layer to a smooth, uniform surface and maintain this
condition until placement of the succeeding layer.

B) Subgrade Method B for All Other Subbases, Bases, Pavement, or Surface
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Scarify or process the subgrade to create uniform moisture to a depth of 8 inches

Shape the subgrade with material as directed by the City Engineer in rock cuts that cannot
be scarified or otherwise processed.

Pulverize the loosened soil and compact the top 8 inches uniformly to a maximum density
of at least 95 percent in accordance with Subsection 201.04, “Construction Methods.”

Provide subgrade material with moisture content within 2 percentage points of optimum,
in accordance with AASHTO T 99 unless approved by the City Engineer. Use mechanical
tampers to compact sections of the subgrade inaccessible to rolling equipment.

Finish the subgrade in accordance with the plans. Test the subgrade to ensure it meets
the Contract and correct deficiencies before placing the succeeding course.

Excavate unstable material below the top 12 inches of the subgrade and backfill with
acceptable material to the subgrade elevation in accordance with Subsection 202.04,
“Construction Methods,” and as approved by the City Engineer.

Correct or remove and aerate unstable material due to excess moisture in the top 12
inches of the subgrade at no additional cost to the City.

C) Proof Rolling

Roll the full width of the grading section as directed by the City Engineer. Operate the
roller at walking speed and in the presence of the construction inspector. Ensure the
rolling equipment can turn without damaging the area being tested.

220.05 TESTING — VACANT

220.06 METHOD OF MEASUREMENT

Subgrade Method A and Subgrade Method B will be measured by the square yards of processed
subgrade completed-in-place. Proof Rolling will be measured by the square yards of subgrade
tested and authorized by the City Engineer.

220.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:

(A) SUBGRADE METHOD A Square Yard
(B) SUBGRADE METHOD B Square Yard
(C) PROOF ROLLING Square Yard

Payment will be considered full compensation for all items of work specified including all labor,
materials, tools, supplies, equipment, and incidentals necessary to complete the work in
accordance with the plans and specifications.

The City will pay for this pay item once for work performed on the subgrade as defined in
Subsection 101.02, “Definitions,” regardless of the work necessary to stabilize the subgrade as
all subbases or base courses are placed on the subgrade.

If excavation (beyond machine drifting) is necessary to complete the subgrade to the elevations
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shown on the Plans, the City will pay for this work as the appropriate earthwork pay items in
accordance with Section 202, “Earthwork.” The City will pay for additional material needed to
finish the subgrade to the elevations shown on the Plans as the appropriate earthwork pay items
in accordance with Section 202, “Earthwork.”

In the absence of these Pay Items in a contract, the cost shall be considered incidental, and no
additional compensation shall be made for this work and the cost of same shall be included in the
other pay items.

SECTION 222 — SUBGRADE STABILIZATION

222.01 DESCRIPTION

This work shall consist of furnishing, placing, and compacting one or more courses of a mixture
of soil, a stabilization additive and water in accordance with these Specifications and in
reasonably close conformity with the lines, grades, thickness, and typical cross sections shown
on the Plans or established by the City Engineer for the purpose of increasing the shear strength
of subgrade soil. Stabilization additives for the purposes of this specification will be defined as
cementitious additive (Portland Cement, fly ash or cement kiln dust) or lime.

222.02 MATERIALS

Materials shall meet the requirements specified in Section 900 - Materials.

Hydrated Lime 906.01
Quick Lime 906.02
Fly Ash 902.01
Portland Cement 901.02
Cement Kiln Dust 902.03
Water 901.04

Any cementitious additives shall be stored in a suitable, weather-tight building or compartment
which will (1) protect it from dampness and (2) permit easy access for proper inspection and
identification of each shipment. Do not mix cementitious additives from different sources in
storage. Cementitious additives shall not be used if for any reason it has become partially set or
if it contains hard lumps or cakes.

The lime shall be stored in a suitable, weather-tight building or compartment, which will (1) protect
it from dampness and (2) permit easy access for proper inspection and identification of each
shipment. Lime shall not be used if for any reason it has become partially set or if it contains hard
lumps or cakes. Do not mix limes from different sources in storage, even though they have been
tested.

222.03 EQUIPMENT

Provide a pulver mixer with a spray bar in the mixing chamber capable of producing a soil-additive
mixture with a moisture content within the specified range. Use the following compaction
equipment necessary to achieve uniform density across the subgrade as the type of material and
conditions require:

¢ Non-vibratory steel-wheeled roller,
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Vibratory roller,

Pneumatic tired roller,

Tamping type compactor, or

Any combination of the above equipment or equipment approved by the City Engineer

222.04 CONSTRUCTION METHODS

A)

C)

D)

E)

General. The primary requirement of these Specifications is to secure a completed course
of stabilized material containing a uniform mixture of soil, stabilization additive, and water:
o free from loose or segregated areas,
e of uniform density and moisture content,
e well bound for its full depth and
e with a smooth surface suitable for placing subsequent courses.

It shall be the responsibility of the Contractor to regulate the sequence of this work, to use
the prescribed amount of stabilization additive, to maintain the work, and to rework the
courses as necessary to meet the above requirements.

Weather Limitations. Stabilization additives shall not be applied unless the air temperature
is at least 40° F and rising. The air temperature shall be taken 4 feet above the ground in
the shade and away from artificial heat. Stabilization additives shall not be applied when
any portion of the ground is frozen. The Contractor shall be responsible for the protection
and quality of the stabilization additive and stabilized subgrade under any weather
conditions.

Preparation of Existing Roadbed. Prior to beginning any subgrade stabilization, the
roadbed shall be compacted and shaped to reasonably close conformity with the typical
sections, lines, and grades as shown on the Plans or established by the City Engineer.
The subgrade shall be rolled in a manner approved by the City Engineer, and any soft
areas revealed by this rolling shall be corrected.

Scarifying and Loosening. Scarifying and loosening may be required prior to the
application of stabilization additive to achieve the desired results as determined by the
City Engineer. The Contractor shall take precautions to avoid forming furrows of loosened
material below the depth specified for the bottom of the stabilized subgrade. Except by
special permission from the City Engineer, the length of roadway scarified and loosened
at any time shall not exceed the length in which the mixing with stabilization additive can
be completed in two calendar days. In subgrade extents designated on the Plans or by
the City Engineer as having excessive rock—the dimensions or quantities of which 25
percent or more are greater than 2 % inches (63 mm) in size, making compliance with
these Specifications impractical—the City Engineer may waive certain portions of the work
as described below. The City Engineer may require exploratory scarifying by the
Contractor before designation of extents for which full compliance of these Specifications
is waived.

Application.

General. The type and proportion of stabilization additive indicated on the plans is
approximate. The type and the final rate of application of stabilization additive ultimately
used shall be based on tests of the subgrade soil. The tests of the subgrade soils shall be
performed by the City. However, with the approval of the City Engineer the Contractor has
the option of having the tests performed by a laboratory approved by the City in
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accordance with the City policy for soil stabilization at no additional cost to the City. The
stabilization additive shall be applied at the rate prescribed by the City Engineer based on
tests of the subgrade soil.

The Contractor may propose the use of a cementitious additive that was not specified on
the Plans as a substitute, by submitting a proposal to the City Engineer for review and
approval. The proposal must include test results performed by a laboratory approved by
the City in accordance with the City policy for soil stabilization, the recommended
application rates from those test results for the planned and proposed additives, and the
cost comparison of the planned and proposed additives. Approval of the City Engineer
must be obtained prior to any substitution for the planned additive. Chemical additive
options for various soil types must be incorporated at the application percentages
specified in ODOT Test Method OHD L-50.

The Contractor shall provide equipment necessary for proper control of the application
rate of stabilization additive. Where tests indicate a significant change in the subgrade
soil, the City will establish a new application rate as deemed necessary for the section of
road affected prior to the Contractor placing and spreading the stabilization additive.

1. Application of Cementitious Additive. Dry methods of application shall be used for
placement of the cementitious additive onto the subgrade. Equipment for
spreading shall be approved types which demonstrate the ability to distribute
cementitious additive uniformly.

Cementitious additive by the slurry method is allowed (See Section 223).
Cementitious additive shall not be placed on wet subgrade or otherwise allowed to
become wet during application prior to mixing. Dry cementitious additive shall not
be applied when wind conditions are such that blowing cementitious additive
becomes objectionable to traffic or adjacent property owners. Cementitious
additive shall be placed only on that area of roadway where mixing, compaction,
and finishing can be completed in the same day. During the interval of time
between application and completion of the first mixing operations, cementitious
additive that has been exposed to weather conditions resulting in wetting or
excessive loss by blowing will not be accepted for payment, and cementitious
additive unacceptable as the result of wetting shall be removed from the project.

Specific extents of the subgrade may require modification with lime as a
pretreatment to lower the plasticity index of the subgrade soils to below 20 prior to
the application of a cementitious additive. The lime pretreatment shall be
performed to the depth and at the rate prescribed by the City Engineer based on
tests of the subgrade soil. Application of lime for pretreatment shall be in
accordance with the application of lime as described in Subsection 222.04.

2. Application of Lime. Lime shall not be applied when wind conditions are such that
blowing lime becomes objectionable to traffic and adjacent property owners.
Equipment for spreading shall be approved types which demonstrate the ability to
distribute lime uniformly. When lime is applied to the soil ahead of the mixing
equipment, the lime shall be placed only on that area where the first mixing
operations can be completed during the same working day. During the interval of
time between application and mixing, lime that has been exposed to the open air
for a period of six hours or more may not be accepted for payment; in addition,
payment will not be made for lime loss due to excessive washing or blowing.

i. Dry Method.
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F) Mixing.

1.

Quick Lime. When quick lime is used, the equipment for spreading
lime shall be an approved type which shall demonstrate its ability to
distribute the lime uniformly in controlled amounts.

Hydrated Lime. Bagged hydrated lime may be used for dry-method
application only under unusual circumstances, i.e., when it would
be impossible or impracticable to use other methods and only upon
written approval of the City Engineer and provided that all
applicable Federal, State, and local laws are met. The bagged lime
shall bear the manufacturer’s certified weight.

Slurry Method. Lime shall be mixed with water into a slurry by either of the
following methods.

1.

Central Plant. Mixing shall be accomplished through integral
paddles, recirculating pumps, or other devices that will meet mixing
requirements. The slurry distributor truck, hauling from the central
plant, shall be equipped with a recirculating pump or agitator of
sufficient size which will keep the lime and water in a uniform
mixture until spread.

Transit Mix. The lime from the storage bin shall be metered or
weighed by an approved method into the tank transit mix
equipment. The tank truck shall be equipped with a recirculating
pump or agitator to maintain a uniform mixing of the lime and water
while in transit. The distributor truck shall be equipped with a pump,
regardless of the type of mixing method used. The slurry will be
applied through the spray bars under pressure to assure a uniform
flow and distribution.

The slurry produced by either method shall consist of a minimum
mixture of approximately 1 ton of lime to each 500 gallons of water
and shall not contain more than 40 percent lime. Use of
compressed air for mixing will not be permitted.

General. Mixing of the stabilization additive with the subgrade soil shall follow application
and spreading as a continuous construction operation. Work areas for mixing shall not
exceed the amount that can complete the mixing operation during the same day that the
additive is applied, unless otherwise authorized by the City Engineer.

1.

Single Mixing for Cementitious Additive Stabilization: The Single Mixing procedure
shall be as hereinafter described for soils classified as Groups A-1 and A-3 in
AASHTO M145 soil classification. The Double Mixing procedure described in
Subsection 222.04(f)(2) may be allowed at the Contractor’s option for these soil

classifications.

Mixing. Unless authorized by the City Engineer, the pulver mixer shall be
equipped with a spray bar in the mixing chamber that can inject enough
water to produce a soil- cementitious additive mixture with a moisture
content within the specified range in a single pass of the mixer. The quantity
of water necessary for the mixing will vary with the nature of materials,
normally enough water will be added to obtain a water content 2 to 5
percentage points above the optimum moisture content for maximum
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density of the compacted soil-cementitious additive mixture. All clods shall
be reduced in size by mixing until the soil cementitious additive mixture
meets the following size requirements when tested dry by laboratory
sieves:

Table 222:1
Soil-Additive Mixture Gradation
Sieve Size Percentage Passing
1 Y2 inch 100%
% inch 50 minimum

Cementitious additive shall be added, and the section shall be repulverized
at the correct moisture content to any portion of the work area that the
cementitious additive has hydrated prior to compaction at the contractor’s
expense, unless waived by the City Engineer.

Additional Mixing. The specified degree of pulverization and the specified
range of the moisture content of the mixture shall be achieved in the initial
mixing of the cementitious additive or a second pass with a pulver mixer
will be required. The pulver mixer shall be equipped to add additional water,
if required. Cementitious additive shall be added, and the section shall be
repulverized at the correct moisture content to any portion of the work area
that the cementitious additive has hydrated prior to compaction at the
contractor’s expense, unless waived by the City Engineer.

2. Double Mixing for Cementitious Additive Stabilization: The double mixing
procedure shall be as hereinafter described for soils classified as Groups A-2, A-
4, A-5, and A-6 in AASHTO M145 soil classification. The Single Mixing procedure
described in Subsection 222.04(e)(2) may be allowed only after approval by the
City Engineer for these soil classifications if the mixing can be properly performed
by using special equipment or construction methods proposed by the Contractor.

First Mixing. The moisture content of the subgrade soil shall not exceed 80
percent of the optimum moisture as determined by AASHTO T-99 at the
time of first mixing. The soil and cementitious additive shall be mixed until
a uniform mixture is obtained in which all clods and non-aggregate lumps
are reduced to a maximum of 2 2 inches (63 mm) diameter size. The
addition of water will not be permitted during the first mixing. First mixing
operations shall begin no later than 4 hours after the application of
cementitious additive. When deemed necessary by the City Engineer, any
portion of the area shall be rescarified and additional cementitious additive
added to ensure adequate soil stabilization. The cementitious additive and
soil shall be thoroughly mixed prior to the beginning of final mixing
operations.

Final Mixing. After the soil and cementitious additive have been
satisfactorily mixed, water shall be added during the final mixing operations
to initiate the soil cementitious additive reaction. Water shall be sprinkled
or sprayed as a mist onto the subgrade in a manner that produces a uniform
coverage. The method of mixing shall be an approved procedure utilizing
traveling mixing equipment that demonstrates uniform dispersion of
cementitious additive and water throughout the soil. Sufficient water shall
be added in the final mixing process to ensure chemical reaction between
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cementitious additive and soil. The quantity of water necessary for the final
mixing operations will vary with the nature of the materials, normally
enough water will be added to obtain a water content 2 to 5 percentage
points above the optimum moisture content of the compacted soil-
cementitious additive mixture. All clods shall be reduced until the soil-
cementitious additive mixture meets the following size requirements when
tested dry by laboratory sieves:

Table 222:2
Soil-Additive Mixture Gradation
Sieve Size Percentage Passing
1 % inch 100%
% inch 50 minimum

Double Mixing for Lime Stabilization: The mixing procedure shall be as
hereinafter described.

1.

First Mixing. The Contractor shall mix the soil, lime, and water until
a uniform mixture is obtained in which all clods and non-aggregate
lumps are reduced to a maximum of 2 2 inches (63 mm) diameter
size. The quantity of water necessary for the first mixing operation
will vary with the nature of the material, normally enough water will
be added to obtain a water content 2 to 5 percentage points above
the optimum moisture content of the compacted stabilized soil.
Sufficient water shall be added in the first mixing process to insure
proper chemical reaction between the lime and soil. When proper
mixing has been accomplished, the mixture shall be allowed to
cure. Curing time when hydrated lime is used shall be 72 hours at
ambient temperatures above 40° F. Curing time when quick lime is
used shall be 48 hours at ambient temperatures above 40° F.
Curing time when byproduct lime is used shall be 60 hours at
ambient temperatures above 40° F.

During the curing period, the material shall be maintained in a moist
condition. The surface of the stabilized area shall be sealed by light
rolling to the extent that the surface will repel water and contain the
moisture. When deemed necessary by the City Engineer, the
Contractor shall re-scarify any portion of the area under stabilization
for additional sprinkling to insure proper moisture for the curing.

Final Mixing. After the required curing time, the material shall be
mixed uniformly by approved methods. All clods shall be reduced
until the soil-lime mixture meets the following requirements when
tested dry by laboratory sieves:

Table 222:3
Soil-Additive Mixture Gradation
Nominal Sieve Sizes Percentage Passing
1 % inch 100%
No. 4 60 minimum

2. Quick Lime Mixing. Within two hours after spreading quick lime and
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before water is added, approved means shall be used to turn under
a significant portion of the quick lime to reduce harmful exposure to
the heat of hydration. Sufficient water shall be added within 6 hours
after spreading to permit hydration of the quick lime. CAUTION:
Uncovered quick lime may be hazardous when in the presence of
moisture.

iv. Mixing for Lime Pretreatment: Mixing of lime for pretreatment shall be in
accordance with the first mixing for lime described in Subsection 222.04(f).

v. Mixing for Depths of 8 inches or greater compacted thickness. No course
stabilized shall exceed 8 inches in depth. If the depth of material to be
stabilized in cut sections is more than 8 inches (200mm), that portion above
the lower 8 inches shall be removed so that the bottom course can be
stabilized in place. The upper portions of the cut section also shall be
stabilized in courses not more than 8 inches in depth. During normal fill
construction, stabilization shall be accomplished by adding and mixing the
amount of stabilization additive as required on the plans to each 8-inch lift,
completing the depth of fill to the typical section shown on the plans. The
initial mixing shall be considered the only mixing necessary for all except
the top course. Variations to the mixing depths that may be properly
performed by special equipment or methods may be used only after
approved by the City Engineer.

vi. Mixing for Excessive Rock Areas. In areas designated by the City Engineer
as excessive rock areas, it is the intent that the completed course of
stabilized material shall comply with the Standard Specifications as to
uniformity of stabilization additive, density, moisture content, and depth
insofar as practicable. Mixing and pulverization shall be accomplished in
two stages and shall be sufficient to accomplish the intent of the
Specifications. The particle size requirement may be waived by the City
Engineer.

G) Compaction. The soil-stabilization additive mixture shall be compacted immediately after
mixing and before any appreciable loss of mixing moisture occurs. Mixing and compaction
operations shall be performed so that the mixture will be compacted within plus or minus
2 percentage points of optimum moisture content. Changes or adjustments in the specified
moisture requirements to meet field conditions may be authorized by the City Engineer.
The soil-cementitious additive mixture shall be compacted immediately after mixing, so
that the compaction operation is a continuation of the mixing operation. The urgency for
achieving the compaction is to ensure the optimum hydration and performance of the
cementitious additive. Once the required compaction has been achieved, it is critical to
protect the subgrade from premature construction activities and loads until the sufficient
curing has been achieved. The soil-lime mixture shall be compacted during the same day
as the final mixing unless approval is obtained from the City Engineer to continue
compaction on the following day. The target density shall be determined in the field by
moisture-density tests on representative samples of the soil-stabilization additive mixture
obtained from the roadway when compaction is started. The test method for the target
density will be as specified in Subsection 201.04, modified to provide one compacted
specimen of the soil-stabilization additive mixture as obtained from the roadway; and
separate portions of the sample will be used for additional specimens with the moisture
reduced or increased.
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Compaction shall be continued until the entire depth of the mixture is uniformly compacted
to not less than 95 percent of target density. Field density will be determined in accordance
with Subsection of 201.04. The rate of operation and the number of rollers shall be
sufficient to uniformly compact the section of roadway being processed as specified above
for the cementitious additive and within two hours of the final mixing for the lime additive.

Depths of two or more lifts or courses shall be compacted as specified in the mixing
procedure. The material shall be sprinkled or dried as necessary to provide the moisture
for proper compaction. Compaction shall be continued until the entire depth of mixture is
compacted to not less than 95 percent of the target density established in accordance with
the paragraph above.

The material shall be sprinkled and rolled. All irregularities, depressions, or weak spots
which develop shall be immediately corrected by scarifying the areas affected, adding, or
removing material as required, and reshaping and recompacting by sprinkling and rolling.

In addition to complying with the requirements specified for density, the full depth of the
material shown on the Plans shall be uniformly compacted to the extent necessary for it
to remain firm and stable under construction equipment. After each section is completed,
density tests as necessary, will be made by the City Engineer for acceptance. Throughout
this entire operation the shape of the course shall be maintained and the surface upon
completion shall be smooth and in conformity with the typical section shown on the Plans
and to the established lines and grades.

In areas designated by the City Engineer as excessive rock areas, it is the intent that
compaction be in substantial compliance with these Specifications. However, it is
recognized that the soil-stabilization additive mixture may not be uniform, and some
variation is to be expected in both the target density and optimum moisture, depending on
the stabilization additive content of a given sample. In the event the in-place density tests
are not practical because of rock in the soil-stabilization additive mixture, the City Engineer
may waive the density and moisture content requirements and approve compacting by
visual observation in lieu of such tests.

Should the stabilized subgrade material, due to any reason or cause, lose the required
stability, density, finish or planned line and grades before the next course is placed or the
work is accepted, it shall be replaced and refinished at the expense of the Contractor.

H) Finishing and Curing. After the final layer of the stabilized subgrade has been compacted,
it shall be brought within reasonable compliance to the lines, grades, and typical sections
before any appreciable loss of mixing moisture occurs. The completed section shall then
be finished with a suitable roller sufficiently light to prevent hair cracking. The stabilized
subgrade shall be maintained at a moisture content satisfactory for proper curing for at
least three (3) days by sprinkling until a seal or succeeding course is placed, whichever
occurs first. If the average daily temperature falls below 60° F during the three (3) day
curing period, a fourth day of curing will be required.

Do not place construction loads or operating equipment until the treated subgrade has
cured and can withstand the loads without damaging the subgrade. If the subgrade
deforms under the construction loads and cannot return back to its original condition, or if
it deflects more than 1 in, allow the subgrade additional curing time before operating
equipment on the subgrade.

I) Tolerance. The finished surface tolerance shall be in conformity with the Plans.

222.05 TESTING — VACANT
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222.06 METHOD OF MEASUREMENT

Fly Ash will be measured by the ton. Cement Kiln Dust will be measured by the ton. Dry Portland
Cement will be measured by the ton. Cementitious Stabilized Subgrade will be measured by the
square yards of subgrade stabilization completed in place. Lime will be measured by the ton. Lime
Stabilized Subgrade will be measured by the square yard of subgrade stabilization completed in
place. Lime Pretreatment will be measured by the square yard of subgrade pretreatment
completed in place. Water and rolling will not be measured for payment.

222.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
(A) FLY ASH Ton

(B) LIME Ton

(C) CEMENT KILN DUST Ton

(D) DRY PORTLAND CEMENT Ton

(E) CEMENTITIOUS STABILIZED SUBGRADE Square Yard
(F) LIME STABILIZED SUBGRADE Square Yard
(G) LIME PRETREATMENT Square Yard

Payment will be considered full compensation for all items of work specified including all labor,
materials, tools, supplies, equipment, and incidentals necessary to complete the work in
accordance with the plans and specifications.

Payment for quick lime shall be based upon a 90 percent available lime index by rapid sugar
method, calculated as percent CaO by weight.

Payment for hydrated lime shall be based upon a 90 percent available lime index by rapid sugar
method, calculated as percent Ca (OH)2 by weight.

SECTION 223 -- CEMENT SUBGRADE STABILIZATION

223.01 DESCRIPTION

Design a cement treated material (CTM) mixture consisting of a homogeneously blended mix of
cementitious materials and water for modification and stabilization of subgrade soils, sub-bases,
and bases. Construct one or more courses of the CTM as shown in the plans.

223.02 MATERIALS
Provide materials that comply with the applicable requirements listed below:

Portland Cement 901.02
Water 901.04
Admixtures *
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*The admixtures retard the cure time about 6-8 hours depending on the ambient air
temperature and improves the mixing of the soil, cement, and water to meet the
gradation requirements. Other additives may be used to improve the subgrade as
approved by the City Engineer.

The Contractor shall submit the mix design for the cement slurry to the City Engineer for approval
prior to construction of the CTM. The mix design submittal shall include all necessary certifications
for supplementary cementitious materials and additives to be used. The City Engineer may
sample and test project material at any time before and during placement.

A) Cement. “Blended Hydraulic Cement”’, of ASTM C-150. In a weatherproof container,
properly store the cement to prevent moisture damage. Do not use cement that has
become caked due to moisture absorption. Do not use cement containing lumps, foreign
material of any nature or in any condition that may be deleterious to the mixing operations.

223.02.01- PROCESS CONTROL

A)

C)

General. During construction, the City Engineer may conduct tests to verify
compliance of the approved mix design. Any load that fails a test for consistency
of viscosity shall be re-tested at least one additional time within 30 minutes after
the initial failed test. A second failure will result in rejection of the entire load.

Consistency. A 500-cc portion of the slurry will be removed from the middle of the
load. The slurry suspension will be allowed to sit with no vibration or agitation at
ambient temperature for 30 minutes. Little or no separation of liquid or solid should
occur.

Viscosity. The Marsh Funnel Viscosity of the slurry shall be a minimum of 60
seconds when measured according to ASTM D6910.

223.02.02- SLURRY MIX

A)

B)

C)

General. Submit all slurry mix designs to the City Engineer for review and approval.
Do not place any slurry on the project until the City Engineer approves the mix
design. Once the City Engineer approves the slurry mix design, do not make
changes without the City Engineer’s approval.

Cementitious Material. The slurry mix shall contain a minimum of 55%
cementitious material by mass.

Stabilizing Agent. The slurry mixture shall contain a stabilizing agent capable of
maintaining a homogeneous mixture of the cementitious materials in the water for
at least four (4) hours after it has been batched.

223.03 EQUIPMENT

Provide a mixing plant, tools, and equipment necessary for proper mixing and delivery of the

slurry.

A) Storage Facility. Store all components, except water, in weatherproof containers.

B) Slurry Plant. Provide a pneumatic/hydraulic mixing plant with monitoring devices to
regulate flow rates and line pressures. Regulate slurry proportions by calibrated scales.
Include all storage silos, weather protected sheds, scales, pumps, mixers, valves, gauges
and regulating devices required to continuously measure and mix cementitious slurry at
the batch plant. The plant should provide safe and easy access for the City Engineer to
obtain samples.
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C) Delivery Equipment. Deliver slurry to the project site in a non-baffle tank vehicle that does

not re-circulate or agitate the slurry material by any means other than the motion of the
vehicle in normal movement. Application of the slurry will be through a vehicle that both
injects the slurry into the substrate soil or place the slurry on top of the ground. Meters
should measure the precise amount of product per square yard that is recommended.

D) Tickets. Generate tickets through the function of the calibrated plant scales. Tickets shall

document the amount of cementitious product in a dry ton mass.

223.04 CONSTRUCTION METHODS

Construct each layer uniformly, free of loose or segregated areas and with the required density
and moisture content. Provide a smooth surface that conforms to the typical sections, lines and
grades shown in the Contract Documents.

A)

B)

Preparation. Before treating the existing base, pulverize, mill, or remove existing
pavement in accordance with the Contract Documents. Shape existing material to conform
to the typical sections shown on the plans. Proof roll subgrade as required in Section 220
and correct soft spots as directed.

Pulverization. After shaping, pulverize or scarify existing material so that 100% passes a
2 4" sieve. If the material cannot be uniformly processed to the required depth in a single
pass, windrow and excavate the material to expose a secondary grade to achieve plan
depth.

C) Application of Cementitious Slurry. Uniformly place cementitious material in or on the

pulverized pavement or soil that is near optimum moisture for compaction. The substrate
soil should be ripped, scarified, or ground to expose the maximum amount of surface area
to be coated by the slurry. The slurry shall be mixed throughout the substrate material with
a mixer of sufficient size and power in a timely manner.

D) Application Rate. The City Engineer will work with the Contractor to determine the

application rate of the cementitious slurry to produce a CTM that meets the requirement
shown in the Contract Document.

Thorough mixing and compaction of CTM must be completed within two hours after
placing the slurry into the substrate soil/pulverized material. The slurry may begin to dry
or form a white curst when exposed to high temperatures or wind. This will require a light
application of water spraying or misting of sufficient means to return the slurry to its original
gray color. Apply only the proper amount of water to achieve the desired compaction.

Compaction. Compact the CTM in one lift using density control unless otherwise shown in
the Contract Document. Depending on the method pf placement, follow one of these
processes.

1. Full Depth Reclamation (FDR) or Soil Stabilization. Complete compaction two
hours after thoroughly mixing of cementitious material into the substrate. Sprinkle
or aerate the treated material to adjust the moisture content during compaction so
that it is within 2.0 percentage points of optimum as determined by ASTM D558.
Determine the moisture content of the mixture at the beginning and during
compaction using a nuclear gauge per ASTM 6938. Adjust operations as required.

2. Soil Modification. Complete compaction three hours after thoroughly mixing of
cementitious material into the substrate. Sprinkle or aerate the treated material to
adjust the moisture content during compaction so that it is within 2.0 percentage
points of optimum as determined by ASTM D558.
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F)

Determine the moisture content of the mixture at the beginning and during
compaction using a nuclear gauge per ASTM 6938. Adjust operations as required.

Begin rolling longitudinally at the sides and proceed towards the center,
overlapping on successive trips by at least one-half the width of the roller unit.
Offset alternative trips of the roller. Operate rollers at a speed between 2 mph and
6 mph, as directed. Remove areas that lose required stability, compaction, or
finish. Replace with cementitious mixture at the Contractors expense.

Roll with approved compaction equipment, as directed. Correct irregularities,
depressions, and weak spots immediately by scarifying the areas affected, adding,
or removing treated material as required reshaping and re-compacting.

Finishing. Immediately after completing compaction, roll the surface with a pneumatic tire
roller or smooth drum roller until a smooth surface is attained. Add small increments of
water as needed during rolling. Shape and maintain the surface into conformity with the
typical sections, line and grades shown in the Contract Documents.

Curing. The CTM shall be maintained at a moisture content satisfactory for proper curing
for at least three (3) days by sprinkling until a seal or succeeding course is placed,
whichever occurs first. Avoid placing construction loads or operating equipment on the
treated material that may cause damage. Construction equipment may be used for
sprinkling unless it damages the treated subgrade. If the average daily temperature falls
below 60° F during the three (3) day curing period, a fourth day of curing will be required.

When a section is microcracked, cure section for an additional two (2) days after
microcracking. Maintain the moisture content during curing at no lower than 2 percentage
points below optimum. Continue until placing another course.

223.04.01-- WEATHER LIMITATIONS

Do not construct the CTM on any wet or frozen surface or when weather conditions
otherwise prevent the proper handling and finishing of the mixture.

Unless authorized by the City Engineer, discontinue mixing and placement operations
when the descending ambient air temperature reaches 40°F. Do not begin placement
operations until an ascending ambient air temperature reaches 35°F and is expected to
exceed 40°F.

During periods of hot weather or windy conditions, special precautions shall be taken to
minimize moisture loss due to evaporation. Precautions may include decreasing the
allowable time between placement, mixing and final compaction and keeping the surface
of the newly constructed CTM damp with a light spray during compaction and finishing
operations.

Do not construct the CTM when rain is imminent. Cease all operations if rain occurs during
construction of the CTM.

223.04.02-- MICROCRACKING

Maintain the moisture content of the finished CTM for a period of 24 to 48 hours. During
this time, but not sooner than 24 hours, roll the finished course with a vibratory roller to
induce microcracking. The vibratory roller must have a static weight equal to or more than
12 tons and the vibratory drum must be a minimum of 20 inches wide. The roller must
travel at a speed of 2 mph vibrating at maximum amplitude and make two to four passes
with 100% coverage exclusive of the outside one foot of the surface crown, unless
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otherwise directed by the City Engineer. Additional passes may be required to achieve the
desired crack pattern as directed. Notify the City Engineer 24 hours before the
microcracking begins.

223.05 TESTING — VACANT

223.06 METHOD OF MEASUREMENT

Portland Cement will be measured by the dry ton of material required. Cement Slurry Stabilized
Subgrade will be measured by the square yards of subgrade stabilization completed in place.

223.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
(A) PORTLAND CEMENT Dry Ton
(B) CEMENT SLURRY STABILIZED SUBGRADE Square Yard

Payment will be considered full compensation for all items of work specified including all labor,
materials, tools, supplies, equipment, and incidentals necessary to complete the work in
accordance with the plans and specifications.

Microcracking is considered an incidental item of work and will not be paid for directly and its cost
will be included in other related bid items. Proof rolling will be paid for using the Proof Rolling pay
item in accordance with Section 220. Any yielding subgrade repair that is determined by the City
Engineer to be beyond the responsibility of the Contractor will be measured for payment using
applicable bid items such as Unclassified Excavation or Aggregate Base (Type A).

SECTION 224 -- CEMENT TREATED BASE

224.01 DESCRIPTION

This work consists of constructing a cement treated base (CTB) using a soil, aggregate, and
cement mixture.

224.02 MATERIALS

Provide material in accordance with the following subsections:

Portland Cement 701.02
Water 701.04
Fly Ash 702.01
Curing Agents 701.07.C
Aggregates 703.02
Geotextiles for Bond Breakers 7121
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Provide aggregates that conform to the requirements of Subsection 703.02, except ensure that
the aggregate has an Aggregate Durability Index of at least 30, tested in accordance with
AASHTO T 210.

224.03 EQUIPMENT

Use stationary plants and equipment that combines placement and initial compaction.

224.04 CONSTRUCTION METHODS

A)

B)

Mix Design and Proportioning

Design CTB mixtures in accordance with ODOT Test Method OHD L-53. Ensure Portland
cement is at least 75% of the total cementitious materials in the mix. Submit a CTB mix
design to the City Engineer at least seven (7) days prior to the beginning of paving.

At a minimum, include the following information with each CTB mix design:
Project identification

Name and address of the Contractor and producer

A unique mix design name

Aggregate sources

Gradations for each aggregate source. Sieve sizes shall include the 1 72 in, 1 in,
Y2in, No. 4, No. 40, and the No. 200

Hydraulic cement type and source

Types of cement replacement, if used, and sources

Types of admixtures and sources, if used

Material proportions

Combined gradation charts

Unit weight

Compressive strength at 7 days

Mixing
Handle and measure materials, batching, and mixing in accordance with Subsection

414.04.C, “Mixing Concrete,” except only use a central mix plant which has been approved
by the City Engineer.

Placement

Moisten the surface of the compacted subgrade before spreading the CTB, unless the
subgrade has been primed. Finish and compact the CTB to produce a smooth, dense
surface that is free of surface compaction planes, cracks, ridges, or loose material.

Compact the CTB within two (2) hours of adding water to the aggregate and cement.
Follow the recommendations of the mix design. Compact the CTB to at least 95% of the
maximum density and test in accordance with ODOT Test Method OHD L-54. Place the
CTB in a single layer. After strike off and consolidation, finish the CTB to meet the required
elevation and cross section, and to create a smooth surface. Use equipment that
automatically controls both grade and line to trim the surface of the CTB.

Keep the CTB surface moist during finishing operations, and until the application of the
curing agent. Apply a curing agent on the finished CTB surface at the rate of at least 1
gal per 150 ft2.

Use butt or sawed longitudinal construction joints; those between the driving lanes shall
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match the longitudinal joint of overlying pavement. Place other longitudinal joints within 3
ft of the longitudinal joint of the overlying pavement and construct transverse construction
joints as butt joints. Before placing the separator fabric, sweep the CTB surface. Place
and secure the separator fabric onto the surface of the CTB in such a manner that the
fabric remains free of wrinkles and cracks. Secure the separator fabric with asphalt binder,
mechanical fasteners, or other method approved by the City Engineer. Overlap the fabric
8 in both longitudinally and transversely.

Limit construction traffic on the CTB to that necessary to apply the separator fabric and
overlying pavement. Do not use the CTB layer as a haul road. Allow only concrete
delivery trucks necessary to deposit fresh concrete directly in front of the paver. Place
overlying pavement on the base after compressive strengths reach at least 600 psi in
accordance with ODOT Test Method OHD L-54. Repair damage to the CTB at no
additional cost to the City.

D) Weather Limitations

Do not mix CTB if the aggregate or subgrade is frozen. Mix and place CTB when the
ambient air temperature is at least 40 °F and rising. Protect CTB from freezing for seven
(7) days after placement.

E) Tolerances
Finish the CTB in accordance with Subsection 301.04.A, “Tolerances.”
F) Acceptance

The City Engineer will base pay adjustments for strength on a lot by lot basis. A lot will
normally be defined as 10,000 yd? (four sublots of 2,500 yd? each).

The Contractor will be responsible for making test cylinders and determining compressive
strength of the CTB in accordance with ODOT Test Method OHD L-54. At least one
cylinder will be made for testing from a random location in each sublot in accordance with
OHD L-54. Strength of plant mix CTB shall be between 600 psi and 2,000 psi.

The City Engineer is responsible for performing compaction tests during placement of the
CTB using a nuclear density gauge in accordance with OHD L-54. At least one (1) test
will be performed from a random location in each sublot in accordance with OHD L-54.

The City Engineer will reject any load of mixture that is visually unacceptable for reasons
of being too wet, excessively segregated, or otherwise obviously deficient.

Replace rejected CTB at no additional cost to the City. When replacing rejected CTB,
remove a width of at least one lane and a length of at least 15 ft. If the removal is within
15 ft of any transverse joint, remove to the joint.

224.05 TESTING - VACANT

224.06 METHOD OF MEASUREMENT

The City Engineer will measure the surface area of the completed Cement Treated Base placed
at the thickness shown on the Plans.

224.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:
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Pay Item: Pay Unit:
(A) CEMENT TREATED BASE Square Yard

Payment will be considered full compensation for all items of work specified including all labor,
materials, tools, supplies, equipment, and incidentals necessary to complete the work in
accordance with the plans and specifications.

Include the cost of curing agent, separator fabric, and method of fastening in the contract unit
price for Cement Treated Base.

The City will use Table 224:1 to calculate the strength pay factor for CTB extents with strengths
less than or greater than the specified requirements:

Table 224:1
Acceptance Pay Factors
Strength Pay Factor
< 600 psi Remove & Replace
600 psi - 2,000 psi 1.00
2,000 psi - 4,000 psi 1.00 - ((Actual Strength - 2,000) + 2,000)2
> 4,000 psi Remove & Replace

Multiply the contract price by the Strength Pay Factor for the represented CTB extent. Check any
outlying concrete cylinder breaks in accordance with ASTM E 178 Table 1, “Upper 10%
Significance Level.”

SECTION 225 — AGGREGATE BASE

225.01 DESCRIPTION

This work shall consist of furnishing and placing one or more courses of aggregates and additives,
if specified, on a prepared subgrade or subbase in accordance with these specifications and in
reasonably close conformity with the lines, grades, thicknesses, and typical cross sections shown
on the Plans or established by the City Engineer.

Aggregate base may be mixed off the roadbed and may be blended by plant mixing or other
approved methods.

Aggregate base may be mixed on the roadbed with approved methods that will produce a
uniformly blended material. Aggregate base shall not be mixed on any completed base or surface
course.

225.02 MATERIALS

Materials shall conform to the requirements specified in the following Section of Section 903 -
Materials, for the type of gradation specified.

| Aggregate Base | 903.01 |

The gradation will be Type A unless otherwise specified on the Plans or in the Special Provisions.
After work starts the same gradation type and source as specified or selected shall be used
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throughout the project unless otherwise permitted in writing by the City Engineer, except as
follows:

The gradation shall be type A in the top 3 inches on any base course except when the specified
thickness is 6 inches or less where it shall be for the total thickness.

225.03 EQUIPMENT — VACANT

225.04 CONSTRUCTION METHODS

A) Preparation of Subgrade - Prior to placing any new base material or subbase and base
course material on the roadbed, the subgrade shall be completed according to the
requirements of Section 220, Subgrade, of these Specifications or the method specified
on the Plans or in the Special Provisions.

If there is an existing aggregate course in place, it shall be prepared in accordance with
the requirements of the method of Section 226, Processing Existing Base and Surface, of
these Specifications as indicated on the Plans and in the Special Provisions.

B) Mixing Aggregate Base

1. Offsite Mixing. When mixing or blending of materials for aggregate base is done at
an approved location off the roadbed one of the following procedures shall be used.

i. Stationary Plant - Mixing Method. The aggregate and water shall be mixed in
an approved central mixing plant of the pugmill type, rotary drum type or in a
continuous type of mixer.

ii.  Water shall be added during the mixing operation in the amount necessary to
provide the proper moisture content for satisfactory compaction.

ii. If a pugmill type or rotary drum type of mixer is used, the materials shall be
proportioned by batch weights, and if a continuous type of mixer is used, the
materials may be proportioned by volume or by weight.

iv.  Should the Contractor elect to proportion the materials by volumetric methods
and perform the mixing in a continuous type of mixer, the completed mixture
shall be uniform in character and of the same consistency with respect to
aggregates and water as that obtained by weight proportioning and batch
mixing.

v.  Ifa continuous type of mixer is used, the correct proportions of each aggregate
size introduced into the mixer shall be drawn from storage by an approved type
of continuous feeder through adjustable calibrated gates, which shall supply
the correct amount of coarse aggregate and fine aggregate required to meet
the specified gradation, and so arrange that the proportion of each aggregate
size can be separately adjusted. The storage of materials shall be sufficient to
supply the mixer when it is in operation at full capacity.

vi.  The weight of charge in a batch mixer or the rate of feet to a continuous type
of mixer shall not exceed that which will permit complete mixing of the material.

vii.  Mixing of materials shall be continued until a uniform mixture is obtained.

2. Onsite Mixing. When the materials required to produce the specified mixture are to
be combined and blended on the roadbed, the weighed material shall be delivered
and placed in measured windrows, each in the proper proportions before blending.
Fine aggregate to be added to the mixture shall be pulverized to 100 percent passing
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the one-inch sieve and not less than 80 percent passing the No. 4 sieve.

i.  The total quantities for blending at one operation shall not be more than the
amount that can be readily handled and thoroughly and uniformly mixed and
blended to these requirements.

ii. During the latter stages of the mixing and before the final mixing is completed,
the mixture shall be moistened as deemed necessary to provide a suitable
working condition during the final stages of mixing. Such application of water
shall be accurate and uniform throughout the length of the section being treated
so that no excess wet or dry spots will be evidenced in the finished blend.
Application of excess water should be avoided, either during mixing or during
compaction, in order that undue softening of the subgrade will not develop.

C) Spreading - Aggregate base materials mixed at locations off the roadbed shall be
transported to the roadbed by means of suitable vehicles and deposited by means of
approved spreading equipment. The layers shall be placed so that when compacted they
will be true to the grades or levels required with the least possible surface disturbance.
The Contractor shall make such adjustments in placing procedures or equipment as may
be required to obtain true grades, to minimize segregation and degradation, to reduce or
accelerate loss or accretion of water, and to assure an acceptable base.

1. The aggregate base material shall be spread and compacted to the required density
in one or more layers, as specified below, and of such width and thickness that after
compacting, the finished base will conform to the required grade and cross section.
The aggregate base material for each separate course shall be spread for the full
width of the roadbed before the placing of the succeeding courses.

2. Longitudinal and transverse joints shall be staggered a minimum of 12 inches in
each succeeding course.

3. Aggregate base material shall be laid in courses of a minimum of 3 inches
compacted thickness and shall not exceed a maximum of 6 inches compacted
thickness, except when shoulders are shown on a typical section to be constructed
as a separate operation, then they may be constructed in one course providing they
do not exceed 8 inches in thickness, and in two approximately equal courses where
they exceed 8 inches. In either case, the compacted shoulders shall meet specified
density requirements.

4. After the blended and flattened windrow of aggregate base material mixed on the
roadbed has been tested and approved by the City Engineer, it shall be spread
uniformly as specified above over the full length and width of the section to be
compacted. This spreading shall be done in such a manner as to prevent
segregation of the mixture.

D) Shaping and Compaction - Compaction of each layer shall continue until a density of not
less than 100 percent of modified proctor density, as determined by AASHTO T-180,
method D, has been achieved. Provided, that aggregate base outside the pavement edge
for new construction, or outside the old pavement edge for widening, shall have a minimum
density of 95 percent of standard density, AASHTO T-180, method D. The surface of each
layer shall be maintained during the compaction operations in such a manner that a
uniform texture is produced and aggregates firmly keyed. Water shall be uniformly applied
over the base materials during compaction in the amount necessary for proper
consolidation.
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E) Tolerances - Tolerances for surface, width and thickness shall be in conformity with Plans
and Specifications.

225.05 TESTING — VACANT

225.06 METHOD OF MEASUREMENT

Aggregate Base will be measured by the cubic yard, compacted in place to the specified density.
Measurement will be based on the actual length multiplied by the theoretical cross section shown
on the Plans. Rolling and water as required to obtain a specified density will not be a separate
pay item, but the cost of same shall be included in the price of other bid items.

225.07 BASIS OF PAYMENT
The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
(A) AGGREGATE BASE Cubic Yard

Payment will be considered full compensation for all items of work specified including all labor,
materials, tools, supplies, equipment, and incidentals necessary to complete the work in
accordance with the plans and specifications.

SECTION 226 — PROCESSING EXISTING BASE AND SURFACE

226.01 DESCRIPTION

This work shall consist of the removal, processing, reuse or disposal of existing aggregate surface
course or base course and asphalt surface.

This work shall be done in accordance with one of the following methods as specified herein and
shown on the Plans or as indicated by a pay item on the Plans and in the Proposal.

226.02 MATERIALS — VACANT
226.03 EQUIPMENT — VACANT

226.04 CONSTRUCTION METHODS

General. The aggregate or other materials in place shall be loosened by scarifying or the use of
other suitable methods to its full depth and width. All loosened aggregate or asphalt shall be
processed and broken into pieces which will pass a 3-inch sieve. The materials shall be
windrowed on the subgrade or shoulder as the case may require. Care shall be exercised in
loosening, removing, processing and storage of aggregate to avoid the addition of excess
amounts of soil or other foreign material which would render it unsuitable for the use hereafter
specified. Damaged material resulting from improper workmanship of the Contractor will not be
measured for payment.

A) Method A - For Salvage and Stockpiling. The processed materials shall not contain
detrimental amounts of subgrade or soil or other foreign material. The processed material
shall be loaded and hauled to storage locations indicated. All materials shall be stored in
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a neat and workmanlike manner. All grass, weeds and other rubbish shall be removed
from the storage area prior to stockpiling material.

B) Method B - For Use in Subgrade. The processed materials shall be incorporated into the
existing base plus whatever native soil is necessary to achieve eight inches (8”)
compacted base course. The subgrade material will then be blended, watered and
compacted to a minimum 95% standard proctor density. Soft spots will be repaired as
encountered either by excavating, drying and recompacting or by replacement with
aggregate material. Depth of excavation shall not exceed two feet (2’) unless otherwise
directed by the City Engineer. Soft spot excavation will be paid for using the Unclassified
Excavation pay item and aggregate fill material, when required, will be paid for using the
Aggregate Base Type A pay item.

C) Method C - For Use as Subbase. The processed materials shall be spread evenly on the
previously completed and compacted subgrade and then compacted to the requirements
specified for the method of subgrade preparation. The subbase material will then be
blended, watered and compacted to a minimum 95% standard proctor density.

D) Method D - For Use in New Base Courses, Shoulders, or Ramps. The processed materials
shall be placed on the completed subgrade as a base course, shoulders, or ramps, or it
may be blended uniformly with new material for any course as required in the Plans. The
suitability of the removed materials shall be determined by the City Engineer and materials
used as authorized. The processed material will then be blended, watered and compacted
to a minimum 95% standard proctor density.

E) Method E - For Use in New Base Courses, Shoulders, or Ramps with Chemical Additive.
The processed materials shall be pulver mixed with the chemical additive and placed on
the completed subgrade as a base course, shoulders, or ramps, or it may be blended
uniformly with new material for any course as required in the Plans. The suitability of the
removed materials shall be determined by the City Engineer and materials used as
authorized. Any chemical additive required will be measured and paid for separately using
the applicable pay item.

These materials shall be compacted to not less than 95 percent of standard density for shoulders,
ramps, and base courses.

226.05 TESTING — VACANT

226.06 METHOD OF MEASUREMENT

Processing Existing Base and Surface will be measured by the square yards of existing base and
surface processed and completed in place.

226.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
(A) PROCESSING EXISTING BASE AND SURFACE, METHOD A  Square Yard

(B) PROCESSING EXISTING BASE AND SURFACE, METHOD B Square Yard
(C) PROCESSING EXISTING BASE AND SURFACE, METHOD C Square Yard
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(D) PROCESSING EXISTING BASE AND SURFACE, METHOD D  Square Yard
(E) PROCESSING EXISTING BASE AND SURFACE, METHOD E  Square Yard

Payment will be considered full compensation for all items of work specified including all labor,
materials, tools, supplies, equipment, and incidentals necessary to complete the work in
accordance with the plans and specifications.

SECTION 251 - JACKING

251.01 DESCRIPTION

This section covers furnishing and installation of pipe by trenchless method of Jacking as shown
on the plans and in conformity with these specifications. In general, a boring head begins the
tunnel excavation from an access pit and is pushed along by a hydraulic pump unit that remains
in the pit. The link to the boring head is maintained by adding jacking pipe between the pushing
unit and the head. By this procedure, the pipe is laid as the tunnel is bored.

251.02 MATERIALS — VACANT
251.03 EQUIPMENT — VACANT

251.04 CONSTRUCTION METHODS
The excavation and backfill for pits and installation of shoring shall be as outlined in Section 212.

Heavy-duty jacks suitable for forcing the pipe through the embankment or earth shall be provided.
In operating jacks, even pressure shall be applied to all jacks used. A suitable jacking head,
usually of timber, and suitable bracing between jacks and jacking head shall be provided so that
pressure will be applied to the pipe uniformly around the ring of the pipe. A suitable jacking frame
or backstop shall be provided. The pipe to be jacked shall be set on guides properly braced
together to support the section of the pipe and to direct it in the proper line and grade. The whole
jacking assembly shall be placed to line up with the direction and grade of the pipe. In general,
soil shall be excavated or augured just ahead of the pipe and material removed through the pipe,
and the pipe forced through the embankment with jacks into the space thus provided. The
excavation for the underside of the pipe for at least one-third (1/3) of the circumference of the
pipe shall conform to the contour and grade of the pipe. The excavation for the top half of the pipe
shall conform closely to the outside diameter of the pipe, and a clearance greater than two inches
(2”) will not be permitted.

The pipe preferably shall be jacked from the low or downstream end. Lateral or vertical variation
in the final position of the pipe from the line and grade established by the City Engineer will be
permitted only to the extent of one inch (1”) in ten (10), provided that such variation shall be
regular and only in one direction and that the final grade of flow line shall be in the direction
indicated on the plans.

Nothing contained herein shall be construed as relieving the Contractor from his responsibility for
the safety of the work and for all damages to persons or property.

251.05 TESTING — VACANT
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251.06 METHOD OF MEASUREMENT

Jacking shall be measured by the lineal foot of pipe completed. Payment for Jacking shall be
made at the unit price bid per lineal foot for each size. The price established shall be full
compensation for furnishing and placing all materials, including pipe, excavation and backfill,
sheeting, shoring, bracing and drainage, disposal of all surplus materials, labor, tools, equipment,
and incidentals necessary to complete this item of work.

251.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:

(A) JACKING (SIZE) Linear Foot
(B) JACKING - PIPE (SIZE) Linear Foot
(C) JACKING — CASING (SIZE) Linear Foot

Payment will be considered full compensation for all items of work specified including all labor,
materials, tools, supplies, equipment, and incidentals necessary to complete the work in
accordance with the plans and specifications.

SECTION 252 — BORING

252.01 DESCRIPTION

This section covers furnishing and installation of pipe by trenchless method of boring as shown
on the plans or specified.

Boring consists of the initial installation of a steel casing pipe, installed mechanically, and with a
suitable assembly designed to produce a smooth, straight shaft at the established line and grade.

252.02 MATERIALS

The Contractor shall furnish for the City Engineer's approval, a plan showing his proposed method
of handling, including the design for the equipment, equipment support of backstop, arrangement
and position of jacks, pipe guides, etc., complete in assembled position. The approval of this plan
by the City Engineer will not relieve the Contractor from his responsibility to obtain the specified
results.

252.03 EQUIPMENT — VACANT

252.04 CONSTRUCTION METHODS

A. General — Where pipe is required to be installed under railroad embankments or under
highways, streets, or other facilities by trenchless methods, construction shall be made in
such a manner that will not interfere with the operation of the railroad, street, highway, or
other facility, and shall not weaken or damage any embankment or structure. During
construction operations, barricades, and lights to safeguard traffic and pedestrians shall
be furnished and maintained, as directed by the City Engineer, until such time as the
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backfill has been completed and then shall be removed from the site.

The Contractor shall take proper precautions to avoid excavating earth or rock or
shattering rock beyond the limits of excavation shown on the plans. All damages caused
by excavating or blasting, either to surface or subsurface structures, shall be repaired or
replaced by the Contractor at his own cost and expense.

Suitable pit shafts, or trenches shall be excavated for the purpose of conducting the
trenchless operations and for placing end joints of the pipe. Wherever end trenches are
cut in the sides of the embankment or beyond it, such work shall be sheeted securely and
braced in a manner satisfactory to the City Engineer to prevent earth caving.

The removal of any obstruction that may be found to conflict with the placing of the pipe
shall not be measured for payment nor paid for as a separate contract pay item. The
removal of any such obstruction shall be included in the cost of other items.

Once the pipe installation has commenced it shall be continued uninterrupted around the
clock until the pipe has been installed between the specified limits.

Any pipe damaged during operations shall be removed and replaced by the contractor at
his expense.

The pits or trenches excavated to facilitate the operations shall be backfilled immediately
after the pipe has been installed.

B. Boring Requirements - Work shall comply with the City Standard Detail for Boring. The
excavation and backfill for pits and installation of shoring shall be as outlined in Section
212.

Boring without the concurrent installation of a casing pipe shall not be permitted, unless
shown on plans or directed by the City Engineer. All joints in casing pipe shall be welded.
Casing pipe shall extend through the entire fill and be installed in a manner that shall not
disrupt traffic nor damage roadway grade and surface. The introduction of water into the
excavation shall be prohibited.

The size of the bored hole shall not exceed the outside diameter of the pipe bell or casing
pipe more than one inch (1”). The use of water or other fluids in connection with the boring
operation shall only be permitted when approved by the City Engineer.

Nothing contained herein shall be construed as relieving the Contractor from his
responsibility for the safety of the work and for all damage to persons and property.

C. Skid Supports

1. Wood Skid Supports — Wood skid supports, from bell to spigot, shall be used and
fastened securely to pipe with steel strapping, cables, or clamps. Use of petroleum
products shall not be allowed as a lubricant to ease installation. When wood skids
are used, they shall be pressure treated with creosote pentachlorophenol, or salt
type preservative in accordance with APWA C-2. Cut surfaces shall be given two
(2) heavy brush coats of the same preservative. Skid support spacing and position
shall be in accordance with the City Standard Detail for Boring.

2. Casing Spacers — Casing spacers shall be PVC with stainless steel bands as
manufactured by Advance Products & Systems, Inc. of Lafayette, Louisiana or
approved equal. Use and positioning of spacers shall be in accordance with the
manufacturer's recommendations.

D. Plugging Pipe Ends - Both ends of the casing pipe shall be plugged with a grout or
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concrete having a minimum compressive strength of twenty-five hundred pounds per
square inch (2,500 psi) or grouted masonry and shall conform to the applicable
requirements of Section 900. Each plug shall be a minimum length of eighteen inch (18”)
The grouting pressure shall be in accordance with the pipe manufacturer's
recommendations.

E. Filling Annular Space - The annular space between the waterline pipe and the steel casing
pipe shall not be filled.

252.05 TESTING — VACANT

252.06 METHOD OF MEASUREMENT

Boring shall be measured by the lineal foot of pipe bored. Payment for Boring shall be made at
the unit price bid per lineal foot for each size. The price established shall be full compensation for
furnishing and placing all materials including steel casing pipe, carrier pipe, grout or concrete,
excavation and backfill, sheeting, shoring, bracing and drainage, disposal of all surplus materials,
labor, tools, equipment, and incidentals necessary to complete this item of work. For water
construction, Boring — Pipe or Boring — Casing shall be measured by the lineal foot bored.
Payment for Boring — Pipe or Boring — Casing shall be made at the unit price bid per lineal foot
for each size. The price established shall be full compensation for furnishing and placing all
materials including pipe or casing, excavation and backfill, sheeting, shoring, bracing and
drainage, disposal of all surplus materials, labor, tools, equipment, and incidentals necessary to
complete this item of work.

252.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:

(A) BORING (SIZE) Linear Foot
(B) BORING - PIPE (SIZE) Linear Foot
(C) BORING — CASING (SIZE) Linear Foot

Payment will be considered full compensation for all items of work specified including all labor,
materials, tools, supplies, equipment, and incidentals necessary to complete the work in
accordance with the plans and specifications.
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SECTION 301-GENERAL REQUIREMENTS FOR SURFACES

301.01 DESCRIPTION

This section covers of all types of surface construction.

301.02 MATERIALS

Provide materials for surface construction in accordance with the relevant section or sections of
Chapter 900, “Materials.”

301.03 EQUIPMENT

A)

B)

Distributors and Supply Tanks

Provide distributors and supply tanks capable of uniformly applying bituminous material in
accordance with the following:

¢ At the temperatures specified in the relevant specification sections;

e On variable widths of surface not to exceed 26 ft;

e Atrates from 0.010 gal/yd? to 1.000 gal/yd?; and

o With constant pressure and uniform temperature.

Ensure the distributor can apply material to vertical faces of asphalt pavement at the joints
between paving operations.

Prevent variation that exceeds the specified application rate by more than 0.01 gal/yd2.

Provide a distributor equipped with the following:
e Atachometer,
Pressure gauges,
Volume-metering devices or a calibrated tank,
A thermometer for measuring temperatures of tank contents,
A power unit for the pump,
Full circulation spray bars adjustable vertically and laterally,
A positive shut-off valve, and
Fittings that prevent bituminous material from dripping.

Frequently check and adjust the angle of the spray nozzles and the height of the spray
bar to ensure uniform distribution of the bituminous material. Drilling, clogging, or streaking
the bituminous material is not allowed. If any of these conditions occur, stop the operation
and correct the problems creating these conditions before resuming distribution.

Regularly check the rate and ensure uniformity of distribution. Provide supply tanks in
accordance with AASHTO M 156, Section 3.

Compactors

Provide rollers of the following type.
o Vibratory steel-wheel,
¢ Non-vibratory steel-wheel,
e Pneumatic tire, or
¢ A combination of the three types.

Provide rollers in good condition, capable of reversing without backlash, and operating at
speeds that do not displace the bituminous mixture.

Equip vibratory rollers with working amplitude controls or frequency controls designed
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specifically for the compaction of the specified bituminous material.

Use rollers of a type, number, and weight to complete the compaction of the bituminous
material before its temperature drops below the specified minimum.

Do not use equipment that crushes the aggregate in the bituminous material.

301.04 CONSTRUCTION METHODS
A) Tolerances
Provide the required surface construction in accordance with the following:
1. Surface Elevation and Smoothness

Finish the surface elevations for new pavement construction and overlays within
Y2 in of the elevations shown on the approved plans. If the approved plans do not
show the elevations for overlays, provide a finished surface in accordance with the
surface smoothness tolerances. Ensure the surface smoothness is within Y& in in
10 ft. Test for surface smoothness by placing a straightedge between two contacts
on the finished surface and measuring the distance from the surface to the
straightedge.

2. Width
Finish surfaces to the minimum width shown on the approved plans.
B) Corrections

Correct material dimensions that exceed the specified surface tolerance using only
methods approved by the City Engineer at no additional cost to the City or Awarding Public
Agency.

C) Surface Protection

Submit a plan to the City Engineer to protect the pavement from damage by the paving
operations before starting paving operations. If paving operations spall, crack, chip, rut, or
deface the pavement, repair the pavement at no additional cost to the City or Awarding
Public Agency.

301.05 TESTING — VACANT

301.06 METHOD OF MEASUREMENT — VACANT

301.07 BASIS OF PAYMENT — VACANT

SECTION 302-TRAFFIC-BOUND SURFACE COURSE

302.01 DESCRIPTION

This section covers construction a surface course of hard and durable particles of sand, gravel,
mine chats, crushed stone, or disintegrated granite and placing the surface course material on a
prepared subgrade.

302.02 MATERIALS

Provide aggregate materials in accordance with Subsection 903.05, “Aggregates for Traffic Bound
Surface Course.”
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302.03 EQUIPMENT - VACANT

302.04 CONSTRUCTION METHODS
A) Preparation of Subgrade

Complete the subgrade in accordance with Subsection 220.04, before placing surface
course material on the subgrade.

B) Shaping and Maintenance

Shape and compact as provided in these Standard Specifications, this Section 300, and
the City Standard Details, and as directed by the City Engineer if placing material adjacent
to the roadway.

Correct irregularities, such as holes, ruts, waves, and undulations, with material from the
working windrow on the subgrade. Continue shaping the surface material until it is
compacted and free of irregularities. Place the surface course material to the elevations
shown on the approved plans.

Remove excess material and stockpile at a location approved by the City Engineer on the
approved plans.

C) Traffic Control

Unless otherwise specified and authorized, avoid closing the road to traffic. Minimize
interference with traffic. Maintain warning signs and lights to safeguard against traffic
accidents. Place windrows or piles of surface course material on the shoulders and off the
traveled roadway at the end of the workday.

302.05 TESTING — VACANT

302.06 METHOD OF MEASUREMENT

For determining quantity of the Traffic Bound Surface Course pay item, the City Engineer will
deduct the weight of moisture that is in excess of 5 percent of the oven-dry weight.

302.07 BASIS OF PAYMENT
The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
(A) TRAFFIC BOUND SURFACE COURSE TYPE A Ton

Payment will be considered full compensation for furnishing all material, supplies, equipment,
labor, tools and incidentals to complete the work as specified.

SECTION 303- CHIP SEAL

303.01 DESCRIPTION

This section covers construction of a single or double surface treatment of aggregates and
bituminous materials.
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303.02 MATERIALS
Provide materials in accordance with the following sections:

Cover Aggregates 903.04
Bituminous Binder 908.03

Use the following aggregates for surface treatments unless otherwise specified.
For single bituminous surface treatments, use:
o Cover Aggregate No. 2,
Cover Aggregate No. 3,
Cover Aggregate No. 3C
Precoated Aggregates, or
Light Weight Cover Aggregates (LWCA).

For double bituminous surface treatments, use:
e Cover Aggregate No. 1, and
e Cover Aggregate No. 2.

303.03 EQUIPMENT

Provide distributors, supply tanks, and compactors in accordance with Subsection 301.03,
‘Equipment.”

Provide self-propelled mechanical spreaders mounted on pneumatic tired traction wheels capable
of the following:

e Operating independently of supply trucks;

e Receiving the aggregate from the supply truck directly into the hopper and then into the

spreader box;

e Controlling the spreading of aggregate to a rate of 10 Ib/yd? to 45 Ib/yd?;

e Spreading the aggregate from 3 ft to 12 ft wide; and

e Spreading the aggregate up to 24 ft wide, if required by the approved plans.

303.04 CONSTRUCTION METHODS
A) Weather and Seasonal Limitations

Limit the construction of bituminous surface treatment to the following weather and
seasonal limitations:

1. General

Comply with weather and seasonal conditions for constructing bituminous surface
treatment in accordance with Subsection 110.17, “Use of Section or Portion of the
Work,” and Subsection 112.10, “Acceptance and Final Payment,” for acceptance
of the work.

2. Seasonal Limitations

Apply bituminous surface treatment during the construction periods provided in
Table 303:1, "Construction Seasonal Limitations," or on dates requested in writing
by contractor and approved by the City Engineer.
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Table 303:1
Construction Seasonal Limitations
Asphalt Type Construction Period
Cutback Asphalt April 1 through Nov. 15
Asphalt Cement May 1 through Sept. 30
Emulsified Asphalt May 15 through Sept. 15

3. Temperature and Weather Limitations

Apply bituminous surface treatment in accordance with the temperature and
weather limitations provided in Table 303:2, "Temperature and Weather
Limitations."

Measure the ambient temperatures in the shade, 4 ft above the ground, and away
from artificial heat.

Ensure the temperature and weather conditions allow completion of the work.
Before starting bituminous surface treatment, verify that the minimum
temperatures specified in Table 303:2 also occurred on the previous calendar day.
Suspend work if the ambient temperature is forecast to fall below the specified
minimum temperature within 72 hour. Suspend work during adverse weather
conditions, such as wind chill, rain, fog, or abnormally high relative humidity, only
as determined by the City Engineer.

Table 303:2
Temperature and Weather Limitations
Minimum Temperature, °F Base or Pavement
. Surface Condition
Asphalt Type | Ambient | Surface | Aggregate Due to Weather
Cutback 50 60 40 Dry
Asphalt
Emulsified 60 70 50 No visible free
Asphalt moisture present
Asphalt Cement 0 70 50 Dry

4. Detours and Shoo-Flys

The City Engineer may waive the minimum temperature requirements for
construction of temporary bituminous surface treatment for detours, shoo-flys, or
other incidental construction.

B) Traffic

Provide traffic control that ensures the following:
¢ No vehicles travel on the surface treatment before the application and stabilization
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C)

E)

of cover material;

e Construction operations pose no risk to the health, safety, or property of the
traveling public; and

¢ No unnecessary delay to the traveling public.

Preparation of Base

Prepare the base as required by the approved plans before applying bituminous surface
treatment.

If reconstructing a base previously sealed or patched with bituminous materials, remove
areas with excess bituminous materials from the base course surface before applying the
bituminous binder.

Protection of Structures

Protect surfaces of structures from discoloration while applying bituminous surface
treatments.

Heating Bituminous Material

Heat bituminous material uniformly and consistently, using an effective and positive
control method. Heat bituminous material in accordance with Subsection 908.03, “Asphalt
Materials.” Ensure the fluidity of the heated bituminous material and prevent damage due
to overheating.

Do not heat bituminous material with steam. Protect the bituminous material or its
container from coming into contact with flames. Overheated or damaged bituminous
material will be rejected.

Application of Tack Coat

Apply a tack coat in accordance with Section 307, “Fog Seal and Tack Coat,” if required
by the approved plans.

Application of Bituminous Binder and Cover Aggregate

Before placing the first application of bituminous binder, clean the base of dirt and loose
material.

Ensure the aggregate is immediately available for spreading before starting the application
of bituminous binder.

1. Bituminous Binder

Uniformly apply the bituminous binder. Delineate one edge of the bituminous
surfacing before the first application of bituminous binder. At transverse joints, to
prevent double or no bituminous binder application created by operation starts and
stops, spread building paper over the treated surface before the joint to ensure the
specified distribution of bituminous binder at the nozzles when they reach the
untreated surface. Remove and dispose of the paper after starting or restarting the
bituminous material application.

Apply bituminous material to the full width in one pass for each application if the
roadway is closed to traffic and the surface width does not exceed 24 ft.

If the roadway is not closed to traffic and traffic is maintained on one-half of the
width, apply bituminous material on the closed half of the roadway width. During
the bituminous material application on the second half of the roadway, ensure that
the distributor nozzle nearest the center of the roadway overlaps the previous
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bituminous application from half to the full width of the nozzle spray.
Cover Aggregate

Apply cover aggregates in accordance with Table 303:3, "Approximate Single
Treatment Application Rates," and Table 303:4, “Approximate Double Treatment
Application Rates.” Immediately after applying the bituminous binder, uniformly
spread the cover material at the specified rates. The City or Awarding Public
Agency may allow hand-spreading in areas inaccessible to mechanical spreaders.

General Application Requirements

Prevent overlaps, streaks, or gaps in the application of bituminous binder and
cover aggregate. Correct overlaps, streaks, and gaps, to meet the requirements of
these Standard Specifications, this Section 300, and the City Standard Details, and
as approved by the City Engineer at no additional cost to the City or Awarding
Public Agency. Ensure the finished surface is free of the following:

¢ Bleeding,

e Loose chips, and

e Loss of imbedded aggregates.

Apply the bituminous material and cover aggregate at the distribution and
coverage rate shown on the approved plans.

Use Table 303:3, "Approximate Single Treatment Application Rates," and Table
303:4, “Approximate Double Treatment Application Rates,” to estimate quantities
of aggregate and bituminous binder. Rates are based on midpoint requirements of
bituminous binder and aggregate.

Table 303:3
Approximate Single Treatment Application Rates
) Aggregate Type
Material
LWCA No. 2 No. 3 No. 3C
Aggregate 100 yd?yd? 25 Iblyd? 28 Ib/yd? 35 Ib/yd?
Bituminous binder | 0.3 gallyd? 0.3 gallyd? | 0.3 gallyd® | 0.3 gallyd?
(residual asphalt)
Table 303:4
Approximate Double Treatment Application Rates
Aggregate Type and Increment
Material No. 2
No. 1 :
First Second
Aggregate 40 Ib/yad? 20 Ib/yd? 15 Ib/yd?
Bituminous binder (residual 2 2 2
asphalt) 0.4 gallyd 0.2 gallyd 0.15 gallyd

Apply bituminous binder at temperatures in accordance with Section 908, “Plant
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Mix Bituminous Bases and Surfaces.”
Apply bituminous binder and cover aggregate in the following sequences:
i. Single Treatment

Apply bituminous binder, and spread No. 2, No. 3, No. 3C, Precoated
Aggregates or LWCA cover aggregate at the rates shown on the approved
plans.

ii. Double Treatment

For the first application, apply bituminous binder and spread No. 1 cover
aggregate over the surface at the rates shown on the approved plans.

For the second application, apply bituminous binder on the surface of the
No. 1 cover material, and spread the first application of No. 2 cover
aggregate (first increment) over the surface at the rates shown on the
approved plans.

For the third application, apply bituminous binder on the surface of the No.
2 cover material (first increment), and spread the second application of No.
2 cover aggregate (second increment) over the surface at the rates shown
on the approved plans.

H) Rolling

Roll the entire surface after each application of cover aggregate and ensure it is firmly
imbedded into the bituminous binder.

Hand spread additional aggregate to fill irregularities and cover bare spots to prevent
tracking bituminous binder during rolling.

Perform final rolling of the surface with at least four passes over the entire surface with a
pneumatic-type roller in accordance with Subsection 301.03.B, “Compactors.” Operate the
roller at a speed of 7 mph or less.

Maintenance

Remove unsatisfactory material. Make repairs with bituminous binder and aggregate, to
establish a uniformly dense treatment with maximum retention of the cover aggregate.
Maintain until project completion is accomplished in accordance with Subsection 112.10,
“Acceptance and Final Payment”

Correct irregularities with additional bituminous binder and aggregate at no additional cost
to the City or Awarding Public Agency.

Apply blotting material free of clay, silt, loam, or other foreign matter for excessive bleeding
as provided in these Standard Specifications, this Section 300, and the City Standard
Details, and as directed by the City Engineer.

303.05 TESTING — VACANT

303.06 METHOD OF MEASUREMENT

The City Engineer will measure the finished surface area of the Chip Seal (Single Treatment) or
Chip Seal (Double Treatment) complete-in-place. The City Engineer will measure the Preparation
of Base to the nearest foot along the centerline when specified on the approved plans.
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303.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
(A) CHIP SEAL (SINGLE TREATMENT) Square Yard
(B) CHIP SEAL (DOUBLE TREATMENT) Square Yard
(C) PREPARATION OF BASE Linear

Include the cost of bituminous binder, cover aggregate, and sand or other approved aggregate
(for blotting) in the contract unit price for the appropriate chip seal pay item.

Include the cost of applying every layer of a double treatment, as required by the approved plans,
to be included in the contract unit price for Chip Seal (Double Treatment).

The City or Awarding Public Agency will pay for tack coat in accordance with Section 307, “Fog
Seal and Tack Coat”.

Payment will be considered full compensation for furnishing all material, supplies, equipment,
labor, tool and incidentals to complete the work as specified.

SECTION 307-FOG SEAL AND TACK COAT

307.01 DESCRIPTION
This section covers preparation and treatment of an existing bituminous or concrete surface with
bituminous material.

Original Emulsion. A mixture of asphalt, water, and a small amount of emulsifying agent
to maintain a uniform blend.

Diluted Emulsion. An original emulsion diluted with additional water to reduce the
viscosity and to allow easier spraying, typically used for fog seals.

Residual Asphalt Content. The amount of asphalt remaining on the pavement surface
after all of the water, both in the original emulsion and any additional water, has
evaporated.

307.02 MATERIALS

Provide materials in accordance with Subsection 908.03, “Asphalt Materials.”

307.03 EQUIPMENT
A) General

Provide distributors, heating equipment, and supply tanks in accordance with Subsection
301.03, “Equipment.” Provide a self-contained, self-propelled paver approved by the City
Engineer.

B) PMCRS-1s
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When Polymer Modified Cationic Rapid Set -1s (PMCRS-1s) is required, ensure the paver
has the following:
e areceiving hopper for hot mix asphalt;
¢ adistribution system to uniformly place and spread the HMA in front of the screed
without causing HMA segregation;
an asphalt emulsion storage tank;
a system for measuring the PMCRS-1s volume;
a spray bar; and
a heated, variable width, vibratory or combination vibratory-tamping bar screed.

When PMCRS-1s followed immediately with the placement of the Hot Mix Asphalt (HMA)
is required, ensure the paver is capable of the following:
¢ spraying the PMCRS-1s evenly across the surface at the rate prescribed by the
Standard Specification or as otherwise approved by the City Engineer;
operating at forward speeds to consistently place the mixture;
applying the hot mix asphalt overlay;
leveling the surface of the mat in one pass;
placing the hot mix asphalt within 5 seconds of the application of the PMCRS-1s;
spraying and paving at a controlled speed from 30 ft/minute to 90 ft/minute;
spreading and finishing HMA courses on lanes, shoulders, and similar construction
to the widths and thicknesses shown on the approved plans; and
e producing a finished surface that meets the specified evenness and uniform
texture without tearing, shoving, or gouging the mixture or causing HMA
segregation.

When using PMCRS-1s, prevent wheels and other parts of the paving machine from
contacting the PMCRS-1s before applying the hot mix asphalt. Provide a machine with a
screed that is capable of crowning the pavement at the center and adjusting the
extensions vertically to accommodate the pavement profile.

307.04 CONSTRUCTION METHODS

A)

B)

General

Clean the existing roadbed surface before placing tack coat. Paint a thin, uniform tack coat
on all surfaces of curbs and gutters, manholes, and other structures that will come in
contact with hot mix asphalt. Ensure the tack coat applications minimize damage and
inconvenience to traffic and allow one-way traffic without pickup or tracking the bituminous
material.

Do not apply tack coat during wet or cold weather, or in windy conditions that would cause
the tack coat emulsion to drift. Do not apply tack coat to wet surfaces with free standing
water. The City may allow tack coat application to damp surfaces.

The following must be approved by the City Engineer before application:
Quantity,

Rate of application,

Temperature, and

Areas to be treated.

PMCRS-1s

Using a metered mechanical pressure spray bar, uniformly spray the PMCRS-1s at a
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C)

temperature from 120 °F to 180 °F, or as recommended by the material supplier. Ensure
the sprayer accurately and continuously monitors the spray rate and applies the
membrane uniformly across the width of the overlay. The City Engineer may adjust the
spray rate based on the pavement surface conditions and the recommendations of the
material supplier.

Apply the bonded HMA in accordance with Section 311.04 over the full width of PMCRS-
1s immediately after applying the PMCRS-1s. Place the bonded HMA with a heated
vibratory, or combination vibratory-tamping bar screed. Pave continuously to reduce
surface imperfections.

Fog Seal

Apply the fog seal at a rate of 0.100 gal/yd® of diluted emulsion diluted at 5:1 water to
original emulsion. Alter the application rate or dilution ratio as directed by the City Engineer
(based on weather, type of emulsion, and surface type or layer).

Tack Coat

Apply the tack coat or NT tack material as shown in Table 307:1, unless otherwise required
by the approved plans. Alter the application rate as directed by the City Engineer (based
on weather and surface type or layer). Use the highest rate in the table for the surface
type or layer (top or bottom).

Table 307:1
Tack Application Rates
Surface Type/Layer Orlglrézll /5ranuIS|on Residual gal/yd2
New Asphalt (bottom) 0.060 0.035
Old Asphalt (bottom) 0.085 0.050
Milled (bottom) 0.085 0.050
New Fabric (bottom) — 0.200
PFC, OGFSC (top) 0.100 0.060
UTBWC (top) 0.200 0.120
PCC (bottom) 0.075 0.045

Ensure that the tack breaks before the application of the next surfacing layer.

Re-apply tack at a rate that ensures proper bonding if the tack loses its adhesive properties
or is damaged by traffic before being covered by the next surfacing layer, as directed by
the City Engineer at no additional cost to the City or Awarding Public Agency.

1. Tack Coat Material

CSS-1h or CBC-1h: The application rate must be 0.15 Gallons/Square Yard of
diluted emulsion, diluted with water at a ratio of 1:1. This ratio means that one-part
water and one- part emulsion is mixed to apply the tack. Therefore, if the total
application rate is 0.15 Gallons/Square Yard, then the emulsion rate is 0.075
Gallons/Square Yard. The 1:1 dilution rate must not be changed by the contractor.
The emulsion must be measured and paid for by the gallon before dilution. The
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tack coat application rate may be adjusted slightly based on field conditions, with
approval of the City Engineer. The tack coat must be completely cured before
placing the hot mix asphalt.

Before the hot mix asphalt is laid, the pavement surface must be cleaned
thoroughly to the satisfaction of the City Engineer. Cleaning efforts must be such
that PM10 fines are removed.

The tack coat must be applied, with a sprayer approved by the City Engineer. Tests
(ASTM D 2995) shall be required to verify the application rate of the distributor
truck. All contact surfaces of curbs and gutters, manholes and other structures
must be painted with a thin uniform coat of asphaltic material used for the tack
coat.

2. A cationic organosilane additive with a minimum nonvolatile content of 38 percent.
Refer to ASTM D 5095

a. Use a dosage from 0.7 percent to 1.0 percent byi weight of the emulsion.

b. Modify the emulsified asphalt requirements as follows: Meet a maximum
cement mixing test of 10 percent.

307.05 TESTING — VACANT

307.06 METHOD OF MEASUREMENT

The City Engineer will measure the volume of emulsion for Fog Seal, Tack Coat, and NT Tack
Material as delivered, before dilution.

The City Engineer will measure bituminous material by the gallon or ton.
The City Engineer will measure the PMCRS-1s by the gallon of product delivered by the supplier.

307.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
(A) FOG SEAL Gallon
(B) TACK COAT Gallon
(C) NT TACK MATERIAL Gallon
(D) PMCRS-1s Gallon

The City considers the cost of water for dilution to be included in the contract unit price for Fog
Seal and Tack Coat. The City or Awarding Public Agency will pay for the PMCRS-1s needed to
construct the bonded hot mix asphalt at the contract unit price bid for PMCRS-1s.

Payment will be considered full compensation for furnishing all material, equipment, labor and
incidentals to complete the work as specified.
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SECTION 309 INTERLAYERS FOR HOT MIX ASPHALT OVERLAYS

309.01 DESCRIPTION

This this section covers providing all labor, materials, and equipment; performing all operations
required for contractor project quality control; furnishing, overlapping, and placing of pavement
interlayer and asphalt binder, if required, in the designated locations as detailed in the approved
plans and specified herein; and maintaining the interlayer until placement is completed and
accepted.

All terms and definitions outlined in ASTM D4439 shall apply in this Section.

309.02 MATERIALS
Materials must meet the requirement of Oklahoma City Standard Specifications Section 988.

All interlayer material must be from National Transportation Product Evaluation Program (NTPEP)
- compliant manufacturers; material tests shall be performed by City Engineer approved
independent, certified laboratories, within the last 9 months, and submitted to the City Engineer
no less than 3 weeks prior to the start of the project.

For Paving Fabric, Paving Mat, Paving Grid, and Composite Paving Grid, provide asphalt binder
retention or tack coat (paving grids only) application rates (ASTM D 6140), material properties
specified herein, and manufacturer’'s recommendations for asphalt binder application to the City
Engineer at the preconstruction meeting. The total minimum asphalt binder or tack coat
application rate sprayed in the field must meet the manufacturer’s recommendations but must be
clearly totaled at the pre-construction meeting as the components of the asphalt binder retention
or tack coat application rate and the additional rate based on the anticipated surface condition of
pavement. All interlayer material must be recyclable.

All materials must be manufactured in the USA and must be from an ISO9001 manufacturer.
A) Paving Fabric: Type I, Il & llI:

Materials used for paving fabric must be nonwoven polypropylene or nonwoven polyester.
All paving fabrics must meet the requirements of Table 309: 1 and have 50% retained
strength after 500 hours of UV exposure when tested in accordance with ASTM D4355.
PG asphalt binders must be used for the installation of paving fabrics. Refer to
manufacturer’'s recommendations for asphalt binder application rate.

TABLE 309:1
Paving Fabric
Property Test Method Typel Typell Type Il
Mass per unit area, min (oz/yd2) | ASTM D5261 6.0 4.5 4.1
Grab Tensile Strength, min (Ibs.)| ASTM D4632 150 120 101
Grab Tensile Elongation, min (%)| ASTM D4632 50 50 50
Melting point, min (LIF) ASTM D276 3201 320 1 320"

1320 is the softening/melting point of polypropylene. See Section IV for more on placement temperature.
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B) Paving Mat: Type | & II:

Materials used for paving mat shall be a hybrid of two or more of the following material
types: fiberglass, polyester, or polypropylene. Paving mat must meet the requirements of
Table 309:2. PG asphalt binders must be used for the installation of paving mats. Refer to
manufacturer’'s recommendations for asphalt binder application rate.

TABLE 309:2
Paving Mats
Property Test Method Type | Type Il
Tensile Strength, min (Ib./in) | ASTM D5035 280 140
Ultimate Elongation, max (%)| ASTM D5035 5 5
Melting Point, min (°F) ASTM D276 3201 320"
Mass/Unit Area, min (oz/yd2)| ASTM D5261 7.0 4.0

1320 is the softening/melting point of polypropylene. See Section IV for more on placement temperature.
C) Composite Paving Grids:

Type |, I, & lll: Composite paving grids must consist of a fiberglass, polyester, or polyvinyl
alcohol (PVA) paving grid integrated with a nonwoven geotextie and meet the
requirements of Table 309:3. PG asphalt binders must be used for the installation of
composite paving grids. Refer to manufacturer's recommendations for asphalt binder
application rate.

TABLE 309:3
Composite Paving Grids
Property Test Type | Type Il Type lll
Tensile Strength, Min ASTM D6637, 560 x 560 280
(Ibs./in) Method A, modified 1,120
Aperture size, Min (in) Calipered 0.5 0.5 0.5
Elongation, Max (%) ASTM D6637 5 5 10
Mass per area, Min ASTM D5261 16 10 5.5
(ozlyd2)
Melting Point, Min (°F) | Aq1\1 p276 3202 | 3202 | 3202

(fabric component)
' For Type |, machine, and cross direction respectively. Strengths for Type Il and Il are in both
directions.

2320 is the assumed softening/melting point of PVA. See Section IV for more on placement
temperature.

D) Pavement Repair and Bridge Deck Waterproofing Strip Membrane:

Materials used for strip membranes shall be comprised of composite self-adhering
rubberized asphalt attached to a paving fabric, a paving mat or a paving grid and meet the
requirements of Table 309:4.
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Paving Repair and Bridge Deck Waterproofing Strip Membrane

TABLE 309:4

Property Test Method Type |
Strip Tensile Strength, min (Ib./in) | ASTM D882 50
Puncture Resistance, min (Ibs.) ASTM E154 200
Permeance-Perms, max Al\j'ertl\r/]lol(Ej-SéG 0.05

Interlayer Products that meet OKC Specifications

Revised 8/16/2023

Type Weight Manufacturer
(0Z/sY)

Paving Fabric

Type | 6 MPV 700

Type ll 4.5 MPV 600; Petromat 4597; Petromat Enviro
Paving Mat

Type | Tensar Glaspave 50; Huesker G50
Type 1 Moisture Barrier MPM50E

Type Il 4 Tensar Glaspave 25; MPM 30; Huesker G30
Composite Paving Grid

Type Il 10 MPG4 100; Tensar CompoGrid 100; Huesker G100

Type llI 5.5 MPG4 60; CG50

309.03 EQUIPMENT

A) Equipment and Installer Certification

A certified installer, certified by the interlayer manufacturer, shall be used to install an
interlayer for the City of Oklahoma City.

The certified installer shall only use interlayer manufacturer certified and approved
equipment. The above approvals shall be in writing from the manufacturer.

2023.09.12
300-19



The certified installer shall use a manufacturer certified installation utility tractor capable
of installing roll widths up to 13 feet, has an approved clutch tensioning system, and has
adjustable height brooms. If required by the manufacturer, the certified installer shall use
sanding equipment that is able to adequately spread clean sand up to 4 Ib./sy uniformly
over lane widths up to 13 feet.

For PG asphalt binder installations for Paving Fabrics, Paving Mats, or Composite Paving
Grids, the certified installer shall supply a distributor truck that can apply PG asphalt
binders uniformly with a computerized rate control mechanism (accurate to 0.01 gal/sy),
at temperatures up to 350 °F, without pooling, and able to spray at any of the
manufacturers recommended application rates (greater than 0.10 gal/sy). It is
recommended that the distributor truck have a dual pump and that the material filter be
cleaned per the truck manufacturer’'s recommendations. Test method ASTM D2995 must
be used to verify the application rate of the distributor truck. The minimum binder
application rate shall be 0.20 gallons/SY.

The certified installer shall document the above requirements for the installer and
equipment during the submittal process.

309.04 CONSTRUCTION METHODS
A. Ordering, Delivery and Storage

1. When bidding / ordering the interlayer materials the paving contractor, with close
collaboration with the certified installer, shall identify the lane widths and
appropriate interlayer product roll widths for the given lane geometry and sequence
of milling and paving.

2. The contractor must provide the installer sufficient time to order the interlayer
materials for a specific project, ideally 4 weeks for standard roll widths and 6 weeks
for non- standard widths.

3. For both on-site and off-site storage, the contractor must take all necessary
precautions to maintain the integrity of the interlayer in a state equal to what existed
at the time of testing and certification. This includes but is not limited to ultraviolet
protection, protection against rodents, contaminant chemical abrasion, and any
other harmful elements. Interlayer must be stored and handled in accordance with
manufacturer's recommendations and must remain in supplier packaging until
ready for use. The interlayer must not be removed from packaging more than 7
days before the next layer of pavement structure is installed over it. The material
must be kept covered and off the ground until installation to keep the material and
cores dry.

4. The City Engineer will examine all interlayer rolls for water or physical damage
prior to installation. Damaged rolls should be marked, removed from site, and
replaced at the contractor’s expense.

B. Surface Preparation and Interlayer Placement
Manufacturer’s instructions must be followed, including the following:

1. A pre-pave meeting must be held no less than 14 days prior to paving or milling
operations beginning. The pre-pave meeting may be held as part of the pre-
construction meeting. The meeting participants must include the certified installer,
the paving contractor, the City Engineer, at a minimum.

2. The surface to be covered by the interlayer must be clean, stable, dirt/dust free
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and prepared according to the manufacturer's recommendations. On milled
surfaces fine particulate should be removed by forced air / blowing equipment
(e.g., backpack blowers, air compressors), in addition to mechanical brooms
and/or vacuum sweepers. Cleaning equipment must not use water during the
cleaning operation and thereby produce a dirt slurry.

3 Asphalt binder shall be applied per manufacturer's recommendations, based on
asphalt retention rate for each interlayer product and additional rate for anticipated
surface condition of pavement. Asphalt binder shall be a performance grade (PG
70-28) binder. PG 64-22 may be used when ambient temperatures are lower than
70 degrees F, with advanced approval by the City Engineer. The asphalt interlayer
must be installed at or above the minimum temperatures recommended by City
Engineer for asphalt paving. The asphalt binder type that will be used should be
submitted to the Project Manager / City Engineer a minimum of 3 weeks prior to
the start of the project.

4 The paving contractor must use a qualified installer for the specific interlayer
products being installed AND a manufacturer’s representative must be on site for
the first two days of installation. The installer must use mechanical or hydraulic
interlayer laydown apparatus and/or manual installation methods capable of
installing interlayer material with minimal wrinkles.

5 Where interlayers with maximum elongation of 5% or less are specified on a milled
surface, milling must be in accordance with Section 309, or special provision per
the approved plans, to allow a pavement macrotexture MTD (mean texture depth)
of less than 8.0 millimeters. As an alternative to fine / micro-milling, a leveling
course may be placed on the milled surface prior to placing the geosynthetic
pavement interlayer.

6 Longitudinal and Transverse overlaps must follow the manufacturer’s
recommendations for each interlayer product. All overlaps should exceed a
minimum of 2 inches in all cases.

7 For the installation of Paving Fabrics, Paving Mats, Composite Paving Grids,
follow the manufacturer's recommendations. The City recommends, transverse
joints be sanded by hand before the installation utility tractor crosses the joint. The
sand should be distributed evenly across the entire transverse joint using hand or
push brooms on each side of the laydown unit.

8 Any installed interlayer found to be damaged or defective must be repaired per the
manufacturer’'s recommendations or as approved by the City Engineer or removed
from the jobsite and replaced by the Contractor at no additional cost to the City or
the Awarding Public Agency. Mechanical equipment other than that used for
installation and the paving equipment shall not be permitted directly on the
interlayer surface unless authorized by the City Engineer.

C. Sanding of Interlayer Product

For the installation of Paving Fabrics, Paving Mats, Composite Paving Grids, follow the
manufacturer’s recommendations. The City recommends, sand be broadcast over the
entire installed interlayer surface using approved sanding equipment (e.g., Salt Dog or
agricultural conical spreader) at a maximum rate of 4 Ibs./sy. The sand shall not conceal
the interlayer, otherwise the sand application rate will need to be reduced, and the
excessive sand redistributed. If the certified installer recommends that sanding is not
necessary, then the contractor must get permission from the City Engineer to not
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broadcast sand.
D. Asphalt Overlay Placement

If hot mix asphalt (HMA) temperatures exceed 350°F, products with polypropylene fabrics
shall not be used. HMA shall be placed at a minimum of 285°F, to ensure asphalt cement
absorption into the pavement interlayers. The first lift of HMA shall be at least 1.5 inches
(38mm) compacted unless a different minimum thickness is recommended by the
manufacturer. The City Engineer may remove pavement interlayer from the approved
plans, if field conditions will not allow for this minimum thickness.

309.05 TESTING — VACANT

309.06 METHOD OF MEASUREMENT

Paving Fabric, Paving Mat, Raving-Grid; Composite Paving Grid, and Strip Membrane shall alt be
measured in square yards complete-in-place and paid for at the contract square yard price. The
quantity for payment shall be measured as the actual area covered by the asphalt binder, if

applicable, and-tack-coat-emulsion-if-applicable; and interlayer installed-in-place and accepted.

No separate or additional measurement shall be made for overlaps or waste unless approved by
the City Engineer.

309.07 BASIS OF PAYMENT

The City or Awarding Public Agency shall pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:

(A) PAVING FABRIC (TYPE) AND PG ASPHALT BINDER Square Yard

(B) PAVING MAT (TYPE) AND PG ASPHALT BINDER Square Yard

(C) COMPOSITE PAVING GRID (TYPE) AND Square Yard
PG ASPHALT BINDER

(D) STRIP MEMBRANE Square Yard

Payment shall be considered full compensation for furnishing all material, supplies, equipment,
labor, tool and incidentals to complete the work as specified.

SECTION 310- MICRO SURFACING

310.01 DESCRIPTION

This section covers the materials, equipment, construction and application procedures for placing
Micro Surfacing material, filling ruts, and surfacing existing paved surfaces. The Micro Surfacing
must be a mixture of a polymer-modified asphalt emulsion, 100 percent crushed mineral
aggregate, mineral filler, water and other additives for control of set time in the field. All ingredients
must be properly proportioned, mixed and spread on the paved surface in accordance with this
Specification and as approved by the City Engineer.

310.02 MATERIALS

Provide materials in accordance with Section 907 “Thin Surface Courses.”
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A) Aggregate Storage

Handle mineral aggregate in such a manner as to prevent segregation, mixing of the
various materials or sizes, and contamination with foreign materials. The grading of
aggregates proposed for use and as supplied to the project must be uniform. Suitable
equipment of acceptable size must be furnished by the contractor to maintain the
stockpiles and prevent segregation of aggregates. The aggregate must be passed over a
scalping screen immediately prior to transfer to the Micro Surfacing mixing machine to
remove oversized material.

B) Storage of Bituminous Material

Provide bituminous storage capacity of adequate to meet the requirements of the
production rate. Keep all equipment used in the storage and handling of bituminous
material in a clean condition at all times and operate in such a manner that there is no
contamination with foreign matter.

310.03 EQUIPMENT

Submit all equipment, tools, and machines used in the performance of this work to the City
Engineer for approval. Do not attempt any work with equipment that is malfunctioning. The City
Engineer may order that the work be discontinued if sufficient equipment and tools are not in use
to place the materials satisfactorily.

A) Mixing Equipment

Blend paving mixture with a self-propelled, positive, non-slipping aggregate delivery
system (belt over chain) Micro Surfacing mixing machine. Ensure the machine has a
continuous flow mixing unit able to accurately deliver and proportion the aggregate,
polymer modified emulsion, mineral filler, field control additives and water to a revolving
multi-blade, twin shafted mixer and discharge the mixed product on a continuous flow
basis. Thoroughly blend the mixture so no uncoated aggregate is visible upon discharge
from the mixing unit. Ensure the machine has self-loading material devices to allow
continuous Micro Surfacing, thereby minimizing construction joints. Use a machine
equipped with opposite side driving stations to optimize longitudinal alignment. Use a
machine equipped to allow the operator to have full hydrostatic control of the forward and
reverse speed during the application of the Micro Surfacing material. Continuous-run
equipment will be required to ensure continuity of mix and reduction of start-up joints.

In some cases and with the City Engineer’s approval, truck mounted units may be used
for short narrow roadways, crossovers, and irregular areas. Ensure truck mounted units
are equipped with a positive, non-slipping aggregate delivery system (belt over chain) and
have the capability of applying a minimum of 10 tons of aggregate without recharging the
aggregate bin.

1. Water Pressure System

Use a mixing machine equipped with a water pressure system and nozzle type
spray bar to provide a water spray ahead of and outside the spreader box as
required.

2. Calibration & Proportioning Devices

Use a machine equipped with individual volume or mass controls or other gauging
devices for measuring and proportioning each material added to the mix. Calibrate,
properly mark, and positively interlock each material control device. Equip the
aggregate feed to the mixer with a revolution counter or similar device so that the
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amount of asphalt emulsion, aggregate and mineral filler used may be determined
at any time. Calibrate each mixing unit prior to commencement of the work.
Perform calibrations and verify such calibrations in the presence of the City
Engineer. Once calibrated, any aggregate and emulsion flow changes require the
approval of the City Engineer. The water and additives may be adjusted in the field
to control the mix properties to produce an acceptable mix. With the City
Engineer’s approval, previous calibration documentation covering the exact
materials to be used may be acceptable provided they were made within the last
three (3) months.

3. Emulsion Pump
Use a heated positive displacement type emulsion pump.

Ensure the machine has a hydraulically adjustable (adjustable while applying
mixture) type spreader box and positive screed adjustment for yield control. Attach
a box to the mixer equipped with ribbon flights mounted on an adjustable shaft to
continually agitate and distribute the material throughout the box.

Provide a box equipped with curb bumpers and replaceable runners with a
minimum of 5-foot long end runners. Ensure the box is equipped with a sufficient
walkway to provide access to either side of the spreader box without walking
through the freshly applied material. The box must be capable of laying mix to a
width of 14 feet. The equipment must provide sufficient turbulence to prevent the
mix from setting in the box or causing excessive build-up or lumps.

To prevent the loss of mixture from the box, attach flexible seals, front and rear, in
contact with the road. Use a full width application box equipped with a secondary
strike-off located approximately 2 to 3 feet behind the primary strike-off to minimize
transverse corrugations. Ensure the secondary strike-off has elevation and width
adjustments similar to the primary strike-off, and has a pivot point where it can be
tilted for texturing or raised completely off the surface.

The use of burlap drags or other drags necessary to obtain the desired surface
texture, must be pre-approved by the City Engineer. Replace drags that have
excessive build-up. Keep drags in a completely flexible condition at all times.

B) Auxiliary Equipment

Provide suitable surface cleaning equipment, barricading equipment, hand tools and other
support equipment as necessary to perform the work.

310.04 CONSTRUCTION METHODS

Produce, transport, and place the specified materials in accordance with these Standard
Specifications and as approved by the City Engineer. Provide a finished micro surfacing with a
uniform texture free from excessive scratch marks, tears, or other surface irregularities. Ensure
the cured mixture adheres fully to the underlying surface. Based upon a visual examination or test
results, the City Engineer may reject any work due to poor workmanship, loss of texture, raveling
or apparent instability. Repair any areas found to be deficient at the discretion of the City Engineer
and at no additional cost to the City or Awarding Public Agency.

A) Seasonal and Weather Limitations

Not apply Micro Surfacing when weather conditions prolong opening to traffic beyond a
reasonable time. Spread the Micro Surfacing mixture only when both the pavement
surface and the ambient temperature is at least 50°F and rising, the weather is not foggy
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C)

D)

or rainy, and there is no forecast of temperatures below 32°F within 48 hours from the
time of placement. Paving over ponded water is not allowed. Ponded water may be
broomed and removed prior to placement.

Surface Preparation

Thoroughly clean the area to be surfaced to remove vegetation, loose aggregate and soil.
Protect manholes, valve boxes, and other service entrances from the surfacing material.
Unless otherwise approved by the City Engineer, pre-wetting of the surface will be
required. Spray water ahead of and outside of the spreader box at an acceptable rate to
dampen the surface without any free flowing water ahead of the spreader box.

Tack Coat

Normally, tack coat is not required unless the surface to be covered is extremely dry and
raveled or is concrete or brick. Apply tack coat at a rate of 0.05-0.15 gal/yd2 of diluted
emulsion diluted at 3:1 water to original emulsion. Allow the tack coat to set sufficiently
before the application of Micro Surfacing. If a tack coat is to be required, it must be noted
in the approved plans.

Application
1. General
Construct a minimum 500 ft. length test strip for approval by the City Engineer.

Fog spray the surface with water ahead of the spreader box when local conditions
warrant. The rate of application of the fog spray may be adjusted as the
temperature, surface texture, humidity, and dryness of the pavement change. The
fogging operation must be used to dampen the existing pavement surface and no
ponding of water is permitted.

Screening aggregates at stockpile is required to eliminate oversize materials in the
mix.

Fill ruts, utility cuts, and depressions in the existing surface with preliminary Micro
surfacing material where indicated and before final surface course is placed. Ruts
greater than 7% in. in depth must be filled independently with a rut filling spreader
box, either 5 ft or 6 ft in width. For irregular or shallow rutting 7z in. or less in depth,
a leveling course may be used as approved by the City Engineer. Use the same
spreader box for the leveling course as used for the surface course. However, use
a steel or high density strike-off in lieu of a flexible rubber. Using a rut fill spreader
box, crown each individual rut fill to compensate for traffic compaction at a rate of
1/8 in. per 1 in. of rut depth. Place rut filling and open to traffic a minimum of 24
hours prior to surfacing. All materials, mixture composition, equipment, and
construction procedures and requirements must be as specified above.

Ensure the Micro Surfacing is the appropriate consistency upon leaving the mixer.
Carry a sufficient amount of material in all parts of the spreader at all times to
obtain complete coverage. Avoid overloading the spreader box. Lumpy or unmixed
aggregate will not be permitted. Do not use aggregate either spilled from the lay-
down machine or existing on the road. Do not leave streaks in the finished
surfaces, and do not allow excess buildup, uncovered areas, or unsightly
appearance on longitudinal or transverse joints.

Provide suitable width spreading equipment to produce minimum number of
longitudinal joints throughout project. Place longitudinal joints on lane lines. Use
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partial width passes only when necessary. Do not use partial width passes as the
last pass of any paved areas. Provide a maximum overlap of 3.0 in for longitudinal
joints. Provide maximum difference in joint elevation of 0.25 in when measured by
placing a 10 ft straight edge over the joint and measuring the elevation difference.

2. Mixture

Use Micro Surfacing of sufficient stability so that premature breaking of the material
in the spreader box does not occur. Provide a homogeneous mixture during and
following mixing and spreading, which is free of excess liquids. Do not spray
additional water into the spreader box.

3. Handwork

For surface areas which cannot be accessed by the mixing machine, use hand
squeegees to provide complete and uniform coverage. Lightly dampen the area to
be hand worked, if necessary, prior to mix placement. For handwork, exhibit the
same finish as that applied by the spreader box as much as possible. Complete all
handwork prior to final surfacing.

4. Lines

Provide straight lines at intersections, curbs, and shoulders to yield a good
appearance. Mask off the end of streets, if necessary, to provide a straight line.
Longitudinal edge lines must not vary by more than * 2 in horizontal variance in
any 96 ft of length.

5. Cleanup

Remove micro surfacing in all utility access areas, gutters and intersections as
specified by the City Engineer. Remove all debris associated with the performance
of the work on a daily basis.

E) Aggregate Application Rate

Control the spread rate for all full width Micro Surfacing, not intended as a leveling course,
to within plus or minus two pounds per square yard of spread rate based on the weight of
dry aggregate. Provide a full width spread rate of 18 pounds (for Type |) and 25 pounds
(for Type Il) per square yard, unless otherwise pre-approved by the City Engineer. A five-
percent (5%) reduction in unit price will be applied for each pound of aggregate per square
yard outside the spread rate tolerances established above for each day’s placement of
material. In lieu of pay reduction, the Contractor may elect to overlay the deficient area at
no additional cost to the City or Awarding Public Agency. Do not continue operation and
placement of materials outside the spread rate tolerances. Make adjustments as
necessary in the placement operation to maintain production within the tolerances given.

310.05 TESTING — VACANT

310.06 METHOD OF MEASUREMENT

The City Engineer will measure completed Micro Surfacing as the relevant Mineral Aggregate pay
item, by the dry weight (including mineral filler), and as Polymer-Modified Emulsified Asphalt by
the volume or weight of the original emulsion.

When payment for Micro Surfacing is to be by the ton of aggregate, including mineral filler, and
gallon of asphalt emulsion, provide certified scales capable of providing an automated ticket
printout for each truck load of material delivered to the Micro Surfacing machine. Payment
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requests must also include the project number, ticket number, truck number, date and batch
weight of material loaded on each ticket.

Subtract the unused portion of emulsion from the total of the bill of ladings to determine total
emulsion to be paid.
310.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:

(A) POLYMER-MODIFIED EMULSIFIED ASPHALT Gallon or Ton
(B) TYPE | MINERAL AGGREGATE Ton

(C) TYPE Il MINERAL AGGREGATE Ton

(D) TYPE lll MINERAL AGGREGATE Ton

Payment will be considered full compensation for furnishing all material, supplies, equipment,
labor, tool and incidentals to complete the work as specified.

SECTION 311-HOT MIX ASPHALT / WARM MIX ASPHALT

311.01 DESCRIPTION

This section covers construction of one or more courses of bituminous mixture on the prepared
foundation (roadbed or base).

Asphalt mixture includes Hot Mix Asphalt and Warm Mix Asphalt.
Hot Mix Asphalt (HMA) includes Superpave, Stone Matrix Asphalt (SMA), and Rich Bottom Layer.

Warm Mix Asphalt (WMA) is defined as an asphalt binder and aggregate mixture which, by
additive or process, can be produced and placed at a reduced temperature from normal HMA
temperatures. WMA requirements are the same as for HMA except where noted and specifically
stated on approved plans.

311.02 MATERIALS

Provide asphalt materials in accordance with Section 908, “Plant Mix Bituminous Bases and
Surfaces.”

The use of RAP in Stone Matrix Asphalt (SMA), Permeable Friction Course (PFC), Rich Bottom
Layer (RBL),Open Graded Friction Surface Course (OGFSC), Open Graded Bituminous Base
(OGBB), or Rich Intermediate Layer (RIL) mixes will not be allowed.

311.03 EQUIPMENT
A) Mixing Plants

Provide asphalt preparation plants in accordance with AASHTO M 156 and the City’s
certification requirements.

Avoid exposing reclaimed asphalt paving material to the burner flame or high temperature
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B)

combustion gases. Ensure plants modified for this purpose meet the manufacturer’s
requirements for the specific modifications.

Allow the City Engineer access to the mineral filler feeder systems for approval before
use.

Provide a closed system for storing and feeding mixtures with mineral fillers that maintains
a constant material supply with minimal loss throughout the mix production system.
Ensure the mineral filler measuring device provides a consistent percentage of filler.
Provide a system that includes flow indicators or sensing devices to automatically stop
mix production if mineral filler introduction ceases.

Provide a separate system for mixtures with cellulose fibers to feed fibers into the mixture
to obtain a uniform distribution. Ensure the fiber supply system includes low level, no-flow
indicators and a file or printout that tracks the feed rate. Include a section of transparent
pipe in the fiber supply for observing consistency of flow or feed.

The City or Awarding Public Agency will inspect plants every six months, and after every
move, for plants that do not have a current ODOT certification.

Scales

Provide digital scales to weigh the bituminous mixture. For approved automatic printer
systems with an automatic batching and mixing control system, use the printed batch
weights or truck scales. Provide a weigh ticket for each load to record the weights. Provide
ODOT certification of scales every six months, and after every move, unless otherwise
pre-approved by the City Engineer.

Pavers

Provide self-contained, self-propelled asphalt pavers equipped with an activated heated
screed, and an automatic control device for placing the mixture to the slopes and grades
shown on the approved plans. Ensure the pavers can spread and finish asphalt courses
on lanes, shoulders, and similar construction to the widths and thicknesses shown on the
approved plans.

Equip the paver with a receiving hopper and a distribution system to uniformly place and
spread the asphalt in front of the screed without causing asphalt segregation. Equipment
designed to pick up asphalt from windrows will not be allowed.

Ensure the paver can operate at forward speeds to consistently place the mixture.

Use a heated strike-off assembly to produce a finished surface that meets the specified
evenness and uniform texture without tearing, shoving, or gouging the mixture or causing
asphalt segregation.

Trucks and Transports

Ensure trucks hauling asphalt comply with legal load limits. Ensure trucks hauling asphalt
have tight, clean, smooth metal beds thinly coated with a minimum amount of soap
solution, lime solution, or other material that prevents the mixture from adhering to the
beds. Prevent ponds of these anti-adhesive solutions from forming in truck beds.

Refrain from using solutions that contain diesel fuel or other contaminating solvents during
material delivery.

Provide trucks with a canvas cover or other material large enough to protect the asphalt
from the weather. Insulate the truck beds and fasten the covers so that the mixture remains
at the specified temperature until delivery.
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F)

Provide transports to haul liquid asphalt materials in accordance with Subsection 908.03,
“Asphalt Materials.” Keep a record of the following:
o Delivery date,
Asphalt grade,
Source,
Quantity,
Invoice number, and
Material hauled in the previous load.

Provide these records to the City Engineer with each pay request.
Sampling Device

Provide an aggregate sampling device that can obtain a representative sample from a belt
or bin discharge in accordance with ASTM D75/D75M. Allow the City Engineer access to
the device for approval before use. Ensure the device obtains the sample before the
aggregate enters the dryer drum or drum mixer without stopping plant production.

Material Transfer Vehicle

Material Transfer Vehicle (MTV) is defined as equipment that transfers asphalt from the
hauling units to the spreading and finishing machine.

Provide an MTV to place Stone Matrix Asphalt (SMA) mixtures. The City Engineer may
exempt use of the MTV from portions of a project.

Equip the MTV with remixing augers or paddles to remix continuously asphalt in the
transfer device, the paver hopper insert, or the paver’s hopper.

MTVs that exceed 20,000 Ib per axle will only be allowed to cross bridges if the unit’s
hopper is empty, the vehicle travels at crawl speed, and the wheels are placed over the
underlying beam lines. For bridges in poor condition or posted for load limits, the City
Engineer may determine additional limitations.

Ensure the MTV, the haul units, and the paver provide a continuous, uniform, non-
segregated flow of material. Coordinate the number of haul units, the paver’s speed, the
plant production rate, and the MTV’s speed to avoid stop-and-go operations. Do not raise
the wings of the paver-receiving hopper while paving.

In the event of equipment malfunction, continue operations to place quantities in transit or
in silos and to safely maintain traffic. Discontinue further operations until equipment is
repaired.

Place a 500-ton test strip. The City Engineer will evaluate the MTV’s performance by
measuring the temperature profile of the mat immediately behind the paver screed using
a non-contact thermometer at intervals of 50 ft. Each temperature profile consists of three
surface temperature measurements taken transversely across the mat from 1 ft to 3 ft
from the screed during the paving operations. Each profile will include three temperature
measurements; one in the middle of the mat and two at the edges (1 ft inside each edge).

Stop producing asphalt mix if two of the temperature measurements in any profile differ
by more than 10 °F. Adjust operations before restarting the paving operation. The City
Engineer may take additional surface temperature profiles during the project.

Contractors must use a Material Transfer Vehicle (MTV) when laying HMA surface course
on an arterial street one half mile in length, or more.
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G) Compactor

Use self-propelled, steel wheel, and pneumatic tired compactors. Ensure the steel
wheeled compactors weigh at least 10 ton. Ensure the pneumatic tired compactors have
at least seven pneumatic tires of equal size and diameter. Ensure the total weight of the
tires produces an operating weight of at least 3,500 Ib per tire. Inflate the tires to at least
90 percent of the maximum pressure recommended by the tire manufacturer. Maintain the
tire pressure for at least 1 hour after the start of operations and ensure the range in
pressure among the tires does not exceed 10 psi.

311.04 CONSTRUCTION METHODS
A) Stockpiling Materials

Deliver and stockpile aggregates in accordance with Subsection 109.17.05, “Stored
Materials.” Ensure sufficient material is on-site for each day’s operation. Provide the City
Engineer with daily quality control results.

B) Preparation of Materials

1.

Bituminous Material and Aggregate

Heat bituminous material and aggregate to temperatures in accordance with
Subsection 908.03, “Asphalt Materials.” Provide a continuous supply of bituminous
material to the mixer. Avoid localized overheating.

Dried and Heated Aggregate
Adjust heater unit flames to avoid damaging or depositing soot on the aggregate.
Hot Dry Aggregates

Screen and store the aggregate for plants that control the gradation of hot dry
aggregates as follows:

e At least two bins for Type S5 and Type S6 mixtures, and

e At least three bins for all other mixtures.

Lime

Provide hydrated lime or commercial lime slurry as the anti-stripping agent as
needed to meet the requirements of Section 908. Add between 0.5% and 2.0%
hydrated lime or commercial lime slurry solids by weight of the aggregates treated
as shown on the mix design. Incorporate the lime in a manner that thoroughly and
uniformly distributes lime onto the aggregate surface or into the mixture. Use
approved metering equipment, to ensure the required quantity of lime is used.
Fines collected by the baghouse or other dust-collection equipment may be
reintroduced into the mixing drum.

i. Hydrated Lime

Add to the aggregate by one of the following methods unless otherwise
shown on the approved plans or mix design:
e Add lime in an approved pug mill mixer with damp aggregate
containing water at least 2% above saturated surface dry condition.
e Add lime into the drum-mix plant immediately before asphalt binder
addition or in the pug mill of the batch plant before asphalt binder
addition. If a batch plant is used, add dry mix aggregates and lime
before adding asphalt binder.
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C)

ii. Commercial Lime Slurry

Add to the aggregate by one of the following methods unless otherwise
shown on the approved plans or mix design:
e Mix commercial lime slurry in a suitable pugmill mixer with the
aggregate.
e During mixture production, mix commercial lime slurry with
aggregates between the plant cold feeds and the dryer or mixing
drum.

Plant Startup Requirements for New Construction and Overlays

Use the mix design created for mainline construction to produce enough asphalt to
calibrate the plant, testing equipment, and testing procedures before placing the asphalt.
The City Engineer will sample and test the asphalt for asphalt cement content, aggregate
gradation, air voids, and voids in mineral aggregate (VMA). Compare contractor test
results with the City Engineer’s; and contractor must make adjustments as necessary.

Use asphalt from the plant startup operation only to meet control strip requirements on
temporary construction; do not place asphalt from the startup operations on the mainline.
Make adjustments until all requirements are met. If no temporary locations are available,
the plant startup mixture becomes the contractor’s property at no additional cost to the
City or Awarding Public Agency. The City Engineer may waive plant startup requirements
if the same plant and location have previously successfully produced the same asphalt
mix design.

Control Strip Requirements

If the approved plans requires less than 5,000 ton of an asphalt type, a control strip for
that type of asphalt will not be required, unless otherwise indicated on the approved plans.

After meeting the plant startup requirements, construct at least one control strip on a
detour to verify the required production mix characteristics and establish rolling patterns.
If a detour is unavailable, construct on the shoulder; if a shoulder is unavailable, construct
on the mainline. Place an initial asphalt control strip not exceeding 500 ton. With the City
Engineer, sample and test this mixture for asphalt cement content, aggregate gradation,
air voids, VMA, and roadway density. Place additional asphalt after evaluating the results
and adjusting production and placement procedures as necessary.

If the City Engineer determines the initial placement of the asphalt control strip to be
acceptable in accordance with Subsection 311.04.N(2)(a), “Basis of Acceptance and
Payment,” the City or Awarding Public Agency will pay for the control strip quantities in
accordance with Subsection 311.04.N(2)(a), “Basis of Acceptance and Payment,” and
allow the contractor to proceed with production paving operations.

Unacceptable asphalt will not be allowed to remain in the mainline or the shoulder.
Remove and replace unacceptable asphalt at no additional cost to the City or Awarding
Public Agency.

Make adjustments to production and placement procedures if the placement of the initial
asphalt control strip produces failing results, and repeat the test process for a second
control strip. The City or Awarding Public Agency will make pay adjustments for deviations
on the second asphalt control strip at the pay factor rate in accordance with
Subsection 311.04.N(2)(a), “Basis of Acceptance and Payment.” If required, create
additional asphalt control strips on the shoulder until an acceptable mixture is produced
(within the 100 percent pay factor range). The City or Awarding Public Agency will make
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E)

H)

pay adjustments for asphalt control strips after the second asphalt control strip placement
in accordance with Subsection 311.04.N(2)(a), “Basis of Acceptance and Payment.”

Mixing
Combine aggregates in the mixer in accordance with the mix design. Measure or gauge
the bituminous material in accordance with the mix design, and load into the mixer.

Ensure the moisture content of the asphalt is no more than 0.75 percent at the point of
mixture discharge. Uncoated or non-uniform mixtures will not be accepted.

Ensure deliveries to the storage silo or roadway are in accordance with the mix design
during daily startup or shutdown of plant operations. Empty the plant and fill the cold feed
bins with the proper aggregates before changing mixtures.

Mat Irregularities

Ensure the mat is free of segregation, non-uniform texture, bleeding, fat spots, and
cracking.

Tack Coat

If required by the approved plans, provide a tack coat in accordance with Section 307,
“Fog Seal and Tack Coat.”

Temperature and Weather Limitations

Ensure the minimum surface temperature of the foundation is in accordance with Table
311:1.

Table 311:1
Compacted Thickness and Surface Temperature
Surface Temperature, °F
Lift Thickness, in Hot Mix Asphalt War?;gﬂai;,g\ac,;)han Wg\j?nvlziéaﬁggflt
>3 40 35 35
2-3 45 40 35
<2 50 45 40

Do not place asphalt if frost exists in or on the foundation. Stop operations if the material
becomes too cold to be leveled and consolidated. If it starts raining, stop plant production
immediately. During adverse weather conditions, the contractor may place material
already in transit; however, the contractor shall assume the risk of weather related
impacts.

Do not place SMA if the surface temperature is below 60 °F.
Spreading and Finishing

Remove foreign material from the surface of the foundation before placing asphalt. Place
the asphalt on a dry surface with a paver in accordance with Subsection 311.03.C,
“Pavers.” Establish the alignment along one pavement edge with a string or wire line.

Do not windrow asphalt. Deliver the asphalt to the paver at the optimum temperature
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shown on the mix design £25 °F or as approved by the City Engineer, but not to exceed
plant mix temperature of 345 °F.

Use hand tools to dump, spread, rake, and compact the asphalt to the compacted
thickness in areas inaccessible to mechanical spreading and finishing equipment shown
on the approved plans.

To ensure a continuous operation, operate the spreading and finishing machine at a
uniform forward speed consistent with the plant production rate, hauling capacities, and
roller train capability. Maintain a paver speed that will minimize stopping and starting
between trucks. If the City Engineer determines that sporadic material delivery is
adversely affecting the mat quality, the City Engineer may direct paving operations to
suspend until the contractor makes adjustments.

Spread the asphalt mixture uniformly adjacent to curbs, gutters, manholes, and other
structures so that the compacted surface is V4 in above the edges of the structures. Before
placing the mixture against these structures, clean and coat them with a thin, uniform tack
coat in accordance with Section 307, “Fog Seal and Tack Coat.”

Correct unsatisfactory asphalt mat immediately. The City Engineer may suspend the
paving operation until the contractor produces a satisfactory result. Remove and replace
unsatisfactory asphalt as directed by the City Engineer at no additional cost to the City or
Awarding Public Agency.

J) Joints
1. General
Stagger longitudinal and transverse joints on succeeding layers by 6 in.

Construct longitudinal joints within 1 ft of the lane lines and ensure the longitudinal
joints in the top asphalt layer, or in the layer upon which an open-graded friction
course will be placed, are at the lane lines.

Bond and seal longitudinal and transverse joints. If making joints between old and
new pavements, or between successive days’ work, create a continuous bond
between the surfaces. Cut back the transverse edge of the previous course to its
full depth to expose a fresh surface. Paint the edge with a tack coat and place the
asphalt mixture directly against it. Rake the mixture to the depth and grade shown
on the approved plans.

2. Longitudinal Joint Density

Perform a joint density evaluation at each pavement edge that is or will become a
longitudinal joint for each lot or sublot at locations where roadway density tests are
to be taken. Determine the joint density in accordance with ODOT Test Method
OHD L-14. The joint density is considered failing if the density at the joint is more
than 3.0 pcf below the density at the random sample location at the same station
and the measured (by core or correlation) joint density is less than 90%.

Investigate joint density failures and take corrective actions during production and
placement to improve the joint density. Suspend production if two (2) consecutive
evaluations fail unless otherwise approved. Resume production after the City
Engineer approves changes to production or placement methods.

K) Compaction

1. General
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Operate compactors (rollers) in accordance with the manufacturer’s
recommendations.

Perform the initial compaction for each placed layer of asphalt mixture using steel-
drum rollers and follow with self-propelled pneumatic-tired rollers. Finish with a
steel-drum roller. At least two coverages with the pneumatic-tired roller on each
layer is required. The City Engineer may require additional coverages on each
layer.

Use rakes and additional fresh material to correct the surface if mat displacement
occurs during rolling. Avoid displacing the line and grade of the edges of asphalt.
Ensure the mixture does not adhere to the compactors.

Compact the mixture using hot hand tampers, smoothing irons, or mechanical
tampers for areas inaccessible to compaction equipment. If approved by the City
Engineer, use a trench compactor to transmit compression to depressed areas.

Remove mixture that is defective, loose, broken, or mixed with dirt, and replace
with new asphalt, at no additional cost to the City or Awarding Public Agency.
Compact to conform to the surrounding area.

Ensure the asphalt immediately behind the paver is at least 250 °F for HMA or
215°F for WMA. Before the temperature of the asphalt drops below 140 °F,
compact thicker layers to the target density and thinner layers to the optimum
density in accordance with Subsection 311.04.K(2)(a), "Layers At Least 1% in
Thick," and Subsection 311.04.K(2)(b), "Layers Less Than 1%z in Thick."

. Acceptance

The City Engineer will accept layers at least 172 in in nominal thickness on the
basis of density in accordance with Subsection 311.04.K(2)(a), "Layers At Least
1% in Thick."

The City Engineer will accept layers less than 1%z inch in nominal thickness on the
basis of compactive effort in accordance with Subsection 311.04.K(2)(b), "Layers
Less Than 1'% in Thick."

The City Engineer will accept layers of all thicknesses on a lot-by-lot basis. A lot is
every 1,000 ton of asphalt. The City Engineer may terminate a lot and designate a
new one if the contractor makes adjustments to the material or production and
placement procedures.

i. Layers At Least 1'% in Thick

The target density of each lot is 95 percent of the Maximum Theoretical
Density, determined by the specific gravity of the asphalt in accordance
with AASHTO T 209.

The asphalt density for each lot is the average of three random samples
from the lot. At times and locations directed by The City Engineer saw or
core samples from the pavement of at least 6 in on the cut side or diameter.
The City Engineer will perform tests on the samples or on the mat using a
nuclear density gauge that has been correlated with roadway cores in
accordance with ODOT Test Method OHD L-14.

City-approved tests in accordance with the following schedule will be the
basis for acceptance and pay adjustments, if any:
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Table 311:2
Pay Adjustments for Lot Density

% of Maximum Theoretical Density | Average Lot Density
>97.0° Unacceptable °
93.0-97.0° 1.00
92.0 — 92.9 1.00 - (0.07)(92.0 - ALD)
89.1-91.9 0.93 - (0.15)(91.0 - ALD)
<89.1 Unacceptable °

a Use PAF for Roadway Density in the Combined Pay Factor equation in accordance with
Subsection 311.04.N(2)(a), "Basis of Acceptance and Payment."

b Unless otherwise directed by the City Engineer, remove and replace unacceptable lots at no
additional cost to the City or Awarding Public Agency.

¢ For RIL only, replace 97.0 with 98.0.

Layers Less Than 1%z in Thick

Use test strips and monitor asphalt placement daily to obtain approval for
rolling patterns generating optimum compaction. While the target is 95
percent of Maximum Theoretical Density, the City Engineer may base
acceptance on the contractor's performance, as approved by the City
Engineer, to obtain optimum compaction.

Compaction test strips consist of 500 yd? of asphalt pavement.

Construct enough strips to determine the number, size, and weight of
compactors, and the number of coverages made by the compactors to
obtain the acceptable density. Use an approved nuclear or non-nuclear
density gauge to determine the density of the test strip.

Construct a new compaction test strip if directed by the City Engineer or at
least one of the following conditions exists:
e There is a change in the material or mix design;
e There is reason to believe a compaction test strip density is not
representative of the material being placed; or
e The foundation material has changed significantly.

Compact the asphalt in accordance with the approved rolling pattern.
Ensure the rolling sequence, the type of compactor, and the maximum
roller speed are in accordance with Table 311:3.

Table 311:3
Rolling for Compaction

Rolling Sequence Type of Compactor

Maximum Roller
Speed, ft/s
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. Steel-Drum or
Initial Pneumatic-Tired 3.7

Intermediate Pneumatic-Tired 4.4

Finish Static Steel- Drum 4.4

Lower the production rate or add rollers to the paving operation to avoid
exceeding the maximum roller speeds.

Documentation

Document asphalt pavement work in accordance with Subsection 311.04.K(2)(b),
"Layers Less Than 1'% in Thick" if required by the approved plans. Include records
of the City Engineer’s authorizations and approvals, and the resulting corrective
actions. Ensure the records include a detailed description of the equipment,
including weight, tire pressure, speed, and the number of coverages. Ensure the
roller operators and superintendent (or other contractor representative), sign the
records at the end of each day's operation. Immediately after signing, submit the
records to the City Engineer for inspection. Submit the records to the City Engineer
at the conclusion of work on each day in accordance with Subsection
311.04.K(2)(b), "Layers Less Than 1%z in Thick."

L) Tolerances

1.

Surface

Construct a finished pavement surface as shown on the approved plans and in
accordance with Subsection 301.04.A(1), “Surface Elevation and Smoothness.”

Width and Thickness

Construct a finished pavement structure in conformance to the widths and
thicknesses of individual layers and the total thicknesses of asphalt shown on the
approved plans or approved by the City Engineer.

M) Opening to Traffic

Not allow traffic on the pavement until after final rolling and the pavement has cooled
sufficiently to ensure traffic will not damage the pavement surface. Use water or other
artificial means to assist in cooling, as approved by the City Engineer.

N) Mix Properties

1.

General

Provide quality control personnel to ensure the production of acceptable products.
Ensure the quality control personnel oversee the process control of asphalt
materials during handling, mixing, and placing operations.

At no time will the City Engineer provide instructions to the contractor or producer
as to the setting of dials, gauges, scales, or meters; however, the City Engineer
may advise the contractor or producer against continuing any operations or
sequences of operations that will result in non-compliance with the approved plans
requirements.

Acceptance

The City Engineer will accept and pay for, or reject, each lot of asphalt pavement
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as defined in accordance with the following:

Basis of Acceptance and Payment

The City Engineer will consider asphalt cement content, air voids, and
roadway density to determine acceptance and payment for asphalt
pavement.

The City Engineer may use several test methods to determine acceptability
of asphalt cement content, air voids, and roadway density (in accordance
with Subsection 311.04.K, “Compaction”). The City Engineer will only use
one test method, but may perform several tests using that method to
measure each characteristic. The City Engineer will calculate the average
deviation for each characteristic in accordance with Table 311:4,
"Acceptance Schedule," and use the average to determine acceptance and
calculate pay factors. For the characteristics of asphalt cement content and
air voids, the City Engineer may disregard algebraic signs of the deviations
to calculate averages. The City Engineer may address deviations above
or below the target for these characteristics.

Perform sieve analyses in accordance with Subsection 908.04,
“Composition of Mixtures,” or as modified by the special provisions. If a
sieve analysis result does not fall within the tolerances specified in the JMF,
provide test results that demonstrate that the asphalt mixture meets the
following requirements in accordance with Subsection 908.04,
“Composition of Mixtures”:

e The gradation falls within the broad band; and

e The air voids at Nges and VMA fall within the ranges.

The City and Awarding Public Agency reserve the right to require a new
mix design if the broad band gradation, air voids at Nges, or VMA
requirements are not met without additional cost to the City or Awarding
Public Agency.

The City Engineer may apply calculated pay factors for asphalt cement
content, air voids, and roadway density to all acceptable asphalt pavement.
The City Engineer may consider additional pay factors for other
characteristics including but not limited to smoothness. The City Engineer
will base the total pay adjustments for deficiencies on the following:
¢ All pay adjustments will be based on the individual pay factors shown
in Table 311:2, “Pay Adjustments for Lot Density” and Table 311:4,
“Acceptance Schedule.”
e Except for smoothness, pay factors will be applied on a lot-by-lot
basis.
e For smoothness, pay factors will be applied on an extent-by-extent
basis.

Pay adjustments on lots, (all characteristics except smoothness) as each
1,000 ton (1,000 metric ton) lot is complete, will be made for deficiencies in
asphalt cement content, roadway density, and air voids using the following
formulas. If test results are incomplete at that time, an interim adjustment
will be made assuming pay factors of 1.00 for the then unknown
characteristics and corrected later when testing is completed.

The City Engineer will determine the total pay adjustment (combined pay
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factor) for asphalt pavement with deviations, using the following equation:

4RD +3AC +3 4V

CPF =
10
Where:
CPF = Combined pay factor,
RD = Pay factor for roadway density,
AC = Pay factor for asphalt cement content, and
AV = Pay factor for air voids.

For layers less than 1'% in thick, the City Engineer will use a pay factor of
“one" for roadway density. For permeable friction course, open-graded
friction surface course, and open-graded bituminous base mixes, that do
not have a target roadway density or target for air voids, the City Engineer
will use pay factors of "one" for both roadway density and air voids.

City Engineer’s Acceptance Procedures

Once a lot has been defined, maintain its identity throughout the mixing and
placement process.

The City Engineer may perform varying amounts of the following sampling
and testing per lot.

e Asphalt cement content test: one mixture sample randomly selected,
split and tested in accordance with Table 311:4.

e Roadway density: three specimens randomly selected and each
tested, averaged, and considered as one test in accordance with
Table 311:2. Run one maximum theoretical specific gravity test or if
applicable run two and average as one test split from the mixture
sample.

e Air voids (lab-molded): two specimens split from mixture sample,
tested, averaged, and considered as one test in accordance with
Table 311:4.

The City Engineer will use Table 311:4 for determining acceptance and
calculating pay factors:

Table 311:4
Acceptance Schedule

1 Test Pay Factor

Characteristics

Deviation from JMF (Without Regard to Sign)

0.00-0.40 1

Asphalt Cement Content

(Extraction, Nuclear or Ignition 0.41-0.80 1.40 - (Deviation from JMF)
Oven) Target JMF Percent >0.80 Unacceptable P
0.00 - 0.20 1
Asphalt Cement Content
(Digital Printout from Hot-Mix 0.21-0.30 1.80 - 4x(Deviation from JMF)
Plant) Target JMF Percent : '
>0.30 Unacceptable b
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Average of Deviations from Target (Without Regard to Sign)

Air Void
(Lab Molded Samples) 0.00 — 1.50 1
Target (Superpave, SMA) = 4%
Target (RBL) = 2% 1.51-2.50 -0.16X + 0.24X + 1.00
Target (RIL) = 3% >2.50 Unacceptable P

a X is the average of deviations.

b Unless otherwise approved by the City Engineer, remove and replace unacceptable lots at no
additional cost to the City or Awarding Public Agency.

O) Patching

Contractor must patch existing asphalt pavement as shown on the approved plans or as
otherwise approved by the City Engineer.

Miscellaneous

On Residential Streets and low ADT Urban Collectors, S5 Surface Courses and S6
Surface Courses contractor must use binder grade PG 64-22 OK with no Reclaimed
Asphalt Pavement (RAP). Design mixes, including acceptable test results indicating a final
surface performance grade of PG 64-22 OK will be required prior to approval of a mix by
the City Engineer for use in the City of Oklahoma City.

On Major Collector and Arterial Streets, S5 Surface Courses and S6 Surface Courses
contractor must use binder grade PG 70-28 OK with no Reclaimed Asphalt Pavement
(RAP). Design mixes, including acceptable test results indicating a final surface
performance grade of PG 70-28 OK will be required prior to approval of a mix by the City
Engineer for use in the City of Oklahoma City.

Where PG 70-28 OK or PG 76-28 OK asphalt is specified in the approved plans or
proposal, the design mix must be based on > 3 million ESAL'’s.

It is the intent of these specifications to place a minimum of 0.94 x maximum theoretical
density of the job mix design in pounds per cubic foot of Hot Mix Asphalt (HMA) resurfacing
per square yard per inch thick of pavement to be surfaced. To allow for tolerance, HMA
placed will be accepted for payment up to 1.02 x maximum theoretical density in pounds
per cubic foot of the job mix formula per square yard per inch thick as shown on the Typical
Section. In other words, the approved plan quantity cannot be exceeded by more than 9%
or no additional payment will be made for the overage.

No additional payment will be allowed for HMA placed that exceeds the width or thickness
shown on approved plans or approved by the City Engineer. The total weight of HMA
placed for each square yard of pavement resurfaced shall be computed by dividing the
total weight of HMA placed by the total square yards of pavement as shown to be
resurfaced on the Typical Section and plans.

Low hanging tree limbs must be trimmed to allow the placement of hot mix asphalt. The
cost of this work shall be included in other items of work.

1. Warm Mix Asphalt Material Requirements
Upon approval by the City Engineer, Warm Mix Asphalt may be used.
2. Reclaimed Asphalt Pavement (RAP) and Reclaimed Asphalt Shingles (RAS)
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Use of post-manufactured RAS or post-consumer RAS is not permitted.

On Residential, Arterial and Collector Streets, a maximum of 15% RAP is allowed
in S3 Base Courses.

Natural sand allowed in all mixes containing RAP will be reduced by an amount
equal to the natural sand in the RAP, which is assumed to be 30%.

311.05 TESTING

A)

B)

Pavement Thickness

It is the intent of these specifications that the pavement shall be constructed strictly in
accordance with the thickness shown on the plans.

Where any pavement is found not so constructed, the following rules relative to core
drilling pavement, replacement of the faulty pavement and adjustment of payment shall
govern. All pavements shall be cored and measured for thickness before being accepted
by the City as hereinafter provided.

Thickness verification and pay adjustments will apply to the driving lanes, unless otherwise
specified in the Plans or Contract. Asphalt used for drives, street returns, shoulders,
sidewalks or temporary pavements will be exempt from the thickness verification
procedure.

All hot mix asphaltic pavements that will be maintained by the City will be tested according
to the following:

1. Overlay Projects with Designed Thickness Less Than 3 inches Thick:

Asphalt pavement for overlays less than 3” thick will be tested for thickness
verification and accepted by the engineer on a "Lot" by "Lot" basis. For asphalt
pavements less than 3” thick, a "Lot" is defined as one (1) day of plant production
unless more than 2,000 tons of asphalt pavement are placed on the project during
one day’s production. When one day’s production exceeds 2,000 tons, the total
tons placed that day will be separated into two equal sized “Lots”.

2. Projects with Designed Thickness of 3 inches and Greater:

Asphalt pavement for projects that are 3” thick and greater will be tested for
thickness verification and accepted by the City Engineer on a "Lot" by "Lot" basis.
For asphalt pavements 3” thick and greater, a "Lot" is defined as 2,000’ of 12’
driving lane.

Core Drilling for Pavement Thickness Determination and Payment Reduction Calculation

All costs in connection with core drilling the pavement and refilling the core holes shall be
borne by the Contractor. Core holes shall be filled and compacted in an acceptable
manner with material matching the pavement from which the cores were cut. The coring
of the pavement shall be performed by a City approved testing lab.

All asphalt pavements shall be cored and measured for thickness at a minimum of three
locations per Lot as the City Engineer selects. The locations will be randomly spaced
within the lot and not grouped together. Additional exploratory core locations will be added
when the amount of thickness deficiency in any individual core falls within the “No
Payment” classification, as further described herein.

The City Engineer will use the applicable Table 311:5 or Table 311:6 for acceptance and
calculation of pay reductions due to thickness deficiencies discovered. The resulting
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Reduction in Unit Price will be applied on a "Lot" by "Lot" basis as determined from the
average Deficiency in Thickness of the three cores in that Lot. However, if any single core
within a Lot has a Deficiency in Thickness that is in the “No Payment” range, exploratory
cores will be taken to determine the limits of excessive deficiency and that area will be
subject to correction or “No Payment” as directed by the City Engineer.

Table 311:5
TOLERANCE IN PAVEMENT THICKNESS
Overlay Projects with Designed Thickness Less Than 3 inches Thick
i . . Penalty in Percent
Deficiency in Thickness (Percent) Reduction in Unit Price

0-5% NONE
5-6% 5%
6-7% 10%
7-8% 15%
8-9% 20%
9-10% 25%

10-12.5% 50%

12.5-15% 75%
>15% NO PAYMENT

Table 311:6
TOLERANCE IN PAVEMENT THICKNESS
Projects with Designed Thickness 3 inches and Greater
Deficiency in Thickness Penalty in Percent
(Inches in Decimals) Reduction in Unit Price
0.00” TO 0.25” NONE
0.26” TO 0.30” 20%
0.317TO 0.3%5” 30%
0.36” TO 0.40” 40%
0.41"TO 0.45” 45%
0.46” TO 0.50” 50%
0.51”TO 0.55” 70%
0.56” TO 0.60” 80%
0.617TO 0.70” 90%
0.717TO0.75” 95%
OVER 0.75” NO PAYMENT

The thickness of the asphalt will be determined by average of 9-point gage |ig
measurement of the thickness of each core, and the average thickness determined from
the three cores for each Lot. In calculating the average thickness of the asphalt in a Lot,
the maximum thickness of an individual core will be limited for core measurements that
are in excess of the thickness specified on the plans. An individual core thickness will not
exceed 5% more than the Designed Thickness for Table 311:5. An individual core
thickness will not exceed 0.25” more than the Designed Thickness for Table 311:6.

The average thickness of the three cores per Lot shall determine the percent of Penalty
that is used to calculate the Reduction in Unit Price for the tons/square yards so deficient.
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If the average thickness exceeds the Designed Thickness or is within the acceptable
tolerance (i.e., 5% or less deficient for Table 311:5 or 0.25”or less deficient for Table
311:6), the contract unit price will be paid in full for the tons in that Lot. The tons subject
to the Reduction in Unit Price will be the equivalent theoretical tons required to construct
the designed thickness and lane width for the limits of the lane length as determined for
that Lot.

Should any individual core show a deficiency that would result in a Reduction in Unit Price
of “No Payment” (i.e., greater than 15% deficient for Table 311:5 or greater than
0.75”deficient for Table 311:6), exploratory cores shall be taken each direction to identify
the limits of the lane subject to the “No Payment” reduction. Exploratory cores will be taken
at intervals of at least 25’, or as directed by the City Engineer, until the thickness of the
pavement is within a tolerance that would result in a reduced price in lieu of “No Payment”.
The tons subject to the “No Payment” Reduction in Unit Price will be the equivalent
theoretical tons required to construct the designed thickness and lane width for the limits
of the lane length as determined by the exploratory coring.

If, in the opinion of the City Engineer, a deficiency in asphalt thickness subject to “No
Payment” is sufficient to impair seriously the service expected from the pavement, the
Contractor will be required to remove the deficient area and to replace it with slab of a
satisfactory quality and thickness as directed. The Contractor will receive no
compensation for materials or labor involved in the removal and replacement of the
defective slab. If, on the other hand, in the opinion of the City Engineer, there is no
probability of immediate failure, he may allow the Contractor the choice of leaving the
defective slab in place and receiving no compensation or payment for same, or of
removing and replacing the pavement as provided.

If the Contractor believes that the cores and measurements taken are not sufficient to
indicate fairly the actual thickness of pavement, he may request that additional cores and
measurements be taken. The cost of additional cores and measurements will be paid by
the Contractor. Cores will not be spaced closer than ten (10) feet.

Deductions for deficient thickness may be entered on any estimate after the information
becomes available. No pavement shall be accepted for payment until it has been cored
and provisions of Section 311 have been adhered to.

311.06 METHOD OF MEASUREMENT

The City Engineer will measure asphalt pavement as a combined mixture including the aggregate,
liquid asphalt, and other materials required in accordance with the mix design.

The City Engineer will measure bituminous material by the gallon or ton.

311.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
(A) SUPERPAVE, TYPE S3 Ton
(B) SUPERPAVE, TYPE S4 Ton
(C) SUPERPAVE, TYPE S5 Ton
(D) SUPERPAVE,TYPE S6 Ton
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(E) STONE MATRIX ASPHALT Ton

(F) RICH BOTTOM LAYER Ton
(G) SUPERPAVE, TYPE S3 (PATCHING) Ton
(H) SUPERPAVE, TYPE S4 (PATCHING) Ton
(I) RICH INTERMEDIATE LAYER Ton

The City will pay for asphalt by the lot, in accordance with Subsection 311.04.N (2), “Acceptance,”
on the basis of acceptance test results and 311.05.A for thickness testing verification.

The City or Awarding Public Agency will pay for asphalt used for control strip requirements in
accordance with Subsection 311.04.D, “Control Strip Requirements,” and Subsection 105.03,
“Conformity with approved plans and Specifications.”

Include the cost of startup operations in the contract unit price for the relevant asphalt pavement
pay item.

Include the cost of cutting samples and replacing sample materials in the contract unit price for
the relevant asphalt pay item. Payment will be considered full compensation for furnishing all
material, supplies, equipment, labor, tool and incidentals to complete the work as specified.

The City or Awarding Public Agency will pay for tack coat in accordance with Section 307, “Fog
Seal and Tack Coat.”

SECTION 312-COLD-MILLING PAVEMENT

312.01 DESCRIPTION

This section covers cold-milling and removing pavement surfaces to the specified depth, and
removing ridges, ruts, and imperfections.

312.02 MATERIALS — VACANT

312.03 EQUIPMENT
Provide a milling machine that:

Can plane at least 172 in deep in a single pass;

Is self-propelled;

Has the power, traction, and stability to maintain accurate depth of cut and slope;
Automatically establishes profile grades along each side of the milling machine by
referring to the existing pavement with a ski or matching shoe, or by an independent grade
control;

e Automatically controls cross slope; and

e Has an integral loading mechanism to remove the material cut from the pavement surface
and discharge it into a truck in one operation.

312.04 CONSTRUCTION METHODS

Mill the existing pavement to the line, grade, and cross section shown on the approved plans, and
provide a milled surface that has a uniform texture and a smooth riding surface for traffic. Ensure
no deviations are greater than 3/16 in in a 10 ft section. Make corrections as approved by the City
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Engineer.

Make passes to remove irregularities and to profile the surface to the depth and cross slope shown
on the approved plans. Prevent traffic hazards. At the end of the daily milling operation, ensure
that milled surface is smooth. Immediately apply fog seal to the milled areas, in accordance with
Section 307, "Fog Seal and Tack Coat," unless overlaying the milled area with bituminous material
on the same day.

Dispose of removed materials in accordance with Subsection 104.09, “Removal and Disposal of
Salvaged Materials, Structures, and Obstructions.”

A) Proof Rolling
1. Pavement (Milled and Non-milled)
i. Cold Milled Pavement:

Proof roll the milled pavement surface to detect areas in need of pavement
repair. The vehicle provided must have an axle load of 34,000 pounds.
Proof Rolling must occur within 48 hours of milling operations. The entire
milled surface must be proof rolled at a walking speed so that the
construction inspector can mark the areas in need of pavement repair.

ii. Non-milled Pavement:

For pavement that has not been milled, the contractor must use a vehicle
of equivalent weight and axle loading to perform the proof rolling, as
approved by the City Engineer. The other requirements and basis of
payment are stated above.

2. Pavement-Locating Water Valve Boxes and Manholes

Prior to cold milling the pavement, the contractor must locate all water valve boxes
and manholes by painting a “V” or “MH” on the top of the adjacent curb and
measuring the perpendicular distance from the face of curb. Said measurements
must also be painted on the top of curb and be provided to the construction
inspector in writing including the adjacent address. If a water valve box or manhole
has been previously covered and cannot be located, the contractor must
nonetheless use all reasonable and necessary resources and methodologies to
locate, adjust and construct a concrete collar around them per MD 11 or MD 12.

3. Fine Milling of Hot Mix Asphalt (HMA) or Portland Cement Concrete Pavement

The removal of HMA or concrete pavement must be accomplished using a fine
milling machine. The rotary drum must utilize carbide tip tools spaced not more
than 5/16 inches apart. The forward speed of the milling machine must be limited
to no more than 45 feet/minute.

Protection must be provided around existing catch basin inlets, manholes, utility
valve boxes, and any similar structures. Any damage to such structures because
of the milling operation is the contractor’s responsibility and shall be repaired at
the contractor’s expense. To prevent the infiltration of milled material into the storm
drainage system, the contractor must take special care to prevent the milled
material from falling into the inlet openings or inlet grates. Any milled material that
has fallen into inlet openings or inlet grates must be removed at the contractor’s
expense.

The milled surface must provide a riding surface with a uniform textured
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appearance. The milled surface must be free from gouges, longitudinal grooves
and ridges, oil film, and other imperfections that are a result of defective
equipment, improper use of equipment, or poor workmanship. The contractor, as
directed by the City Engineer, must perform random spot-checks to assure the
variation of the top of two ridges must not exceed %4 inch. The variation of the top
of any ridge to the bottom of the groove adjacent to that ridge must not exceed 74
inch.

Any unsatisfactory surfaces produced are the responsibility of the contractor and
must be corrected at the contractor’'s expense and to the satisfaction of the City
Engineer. The depth of removal will be verified by the contractor by taking
measurement every 250 feet per each pass of the milling machine, or as approved
by the City Engineer. These depth measurements must be used to monitor the
average depth of removal.

Where a surface delamination between HMA layers or a surface delamination of
HMA on Portland Cement Concrete causes a non-uniform texture to occur, the
depth of milling must be adjusted +/- %2 inch or until delamination is eliminated. No
additional compensation shall be provided to remedy the delaminated surface.
When removing a HMA pavement entirely from an underlying Portland cement
concrete pavement, all the HMA pavement must be removed leaving a uniform
surface of Portland cement concrete, unless otherwise approved by the City
Engineer.

312.05 TESTING — VACANT

312.06 METHOD OF MEASUREMENT

This work will be measured for payment by the number of square yards of area from which the
milling of asphalt has been completed and the work accepted. No area deductions will be made
for minor un-milled areas such as catch basin inlets, manholes, utility boxes and any similar
structures.

Clean the surface upon milling, and maintain the milled surface if left exposed to minimize dust,
along with providing an asphalt wedge for pavement protrusions (valve boxes, manholes, etc.)
bumps at each end of the milled street, etc. to the satisfaction of the City Engineer at no extra
cost to the City or Awarding Public Agency. Proper signage must be placed to warn citizens of
the potential hazards. All resulting pavement failures must be repaired at no cost to the City or
Awarding Public Agency.

312.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
COLD MILLING PAVEMENT Square Yard

The City or Awarding Public Agency will pay for fog seal in accordance with Section 307, “Fog
Seal and Tack Coat” when required by the City Engineer.

This work will be paid for at the contract unit price per square yard for “Fine Milling” to the depth(s)
specified. This price shall include all equipment, tools, labor, and materials incidental thereto.

2023.09.12
300 -45



Payment will be considered full compensation for furnishing all material, supplies, equipment,
labor, tool and incidentals to complete the work as specified.

No additional payments will be made for multiple passes with the milling machine to remove the
bituminous surface.

No separate payments will be made for cleaning the pavement prior to paving; providing
protection and doing handwork removal of bituminous concrete around catch basin inlets,
manholes, utility valve boxes and any similar structures; repairing surface defects as a result of
the Contractors negligence; providing protection to underground utilities from the vibration of the
milling operation; removal of any temporary milled transition; removal and disposal of millings;
furnishing a sweeper and sweeping after milling. The costs for these items shall be included in
the contract unit price for Fine Milling.

SECTION 314-PORTLAND CEMENT CONCRETE PAVEMENT

314.01 DESCRIPTION

This section covers construction of the following types of portland cement concrete (PCC)
pavement on a prepared base:

Plain jointed (doweled or undoweled),

Continuously reinforced,

Bonded overlay (over existing PCC or asphalt pavements), and
Unbonded overlay (over existing PCC or asphalt pavements).

314.02 MATERIALS
Provide materials in accordance with the following sections and subsections:

Portland Cement Concrete 901
Fly Ash 902.01
Ground Granulated Blast Furnace Slag 902.02
Steel Reinforcement, Dowel Bars & Tie Bars 923

Provide bent tie bars in accordance with AASHTO M 31/M 31M, “Deformed Billet-Steel Bars for
Concrete Reinforcement,” Grade 40.

Obtain prior written approval from the City Engineer if using reclaimed PCC materials. The City
Engineer will only allow the use of reclaimed PCC materials only on temporary pavement. Provide
the materials in accordance with Section 901, “Portland Cement Concrete.”

314.03 EQUIPMENT
Ensure the equipment is at the job site before construction begins.

A) Plants and Equipment

Ensure the batching plant includes bins, weighing hoppers, and scales for each size of
fine and coarse aggregate. If using cement in bulk, include a bin, hopper, and separate
scale for cement. Seal and vent the weighing hoppers to prevent dusting. Ensure gauges
and dials function properly.
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Give the City Engineer documented evidence that the batching plant produces quality
concrete. Ensure the mixing plant is in accordance with AASHTO M 157, “Concrete
Uniformity Requirements.”

Regularly clean the mixers. Repair or replace the pickup and throw-over blades that are
worn one-sixth or more of the original blade width. Provide the manufacturer’s design or
permanent marks on the blades to show the blade’s dimensions and configurations in
reference to original height and depth. The contractor will drilling holes with a diameter of
Ya in near the ends and midpoint of each blade as reference points.

Vent storage silos for cementitious materials during filling or use. If using a pressurized air
system for discharge, ensure that it has moisture traps to reduce caking of materials during
storage.

The City Engineer will inspect the plants every six months or after every move. Provide
certification of scales every six months or after every move, unless otherwise approved by
the City Engineer.

Placing and Finishing Equipment

Provide a slip form paver or fixed form method to spread, strike-off, and finish concrete,
unless otherwise approved by the City Engineer.

1. Slip Form Paver

Provide a slip form paver to spread, consolidate, screed, and float-finish the
concrete in one pass of the machine, to minimize hand-finishing. Provide a
machine that uses vibrating tubes or arms working in the concrete or with a
vibrating screed or pan operating on the surface. Ensure the machine vibrates for
the full width and depth of the pavement.

Provide vibrating machines with following frequency ratings:

Table 314:1
Vibrator Frequencies

Vibrator type Minimum frequency rating,

Impulses/min

Surface Vibrators 3,500
Internal Type Tube Vibrators 5,000
Spud Vibrators 7,000

Spud Type Internal Vibrators 3,500

Ensure the spud vibrators do not come into contact with the joint, load transfer
devices, subgrade, or side forms.

Prevent sliding forms from spreading using a rigid, lateral connection.
2. Fixed Form Method
i. Finishing Machine

Provide a finishing machine equipped with at least two oscillating-type
transverse screeds for finishing the surface to the tolerances required by
the approved plans.
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C) Concrete Saw

D)

Provide surface pan-type vibrators for pavement thicknesses no greater
than 8 in or internal-type vibrators with immersed tubes or multiple spuds
to consolidate the full width and depth of the pavement. Attach vibrators to
the spreader or the finishing machine, or mount them on a separate
carriage. Ensure the frequency ratings are in accordance with Table 314:1,
"Vibrator Frequencies."

Ensure the vibrators do not come into contact with the joint, load transfer
devices, subgrade, or side forms.

Vibrating or Rotary Strike-Off Screeds

Provide forms and vibrating or rotary strike-off screeds to construct radii,
inlet basins, gore areas, lane tapers, intersection quadrants, and areas
inaccessible to mainline paving equipment. The City Engineer will not allow
segregation or grout buildup. To achieve thorough consolidation and
uniformity of the pavement, ensure the spud-type hand operated vibrators
have a frequency rating of at least 3,500 impulses per minute.

3. Texturing Equipment

Forms

Burlap Drag

Provide fabric texturing equipment that consists of a drag of seamless
strips of burlap or cotton that produces a uniform, gritty texture. Ensure a
strip of fabric with a width of at least 3 ft is in contact with the full width of
the pavement during texturing. Ensure the drag consists of at least two
layers of fabric. Ensure the bottom layer of fabric is 6 in wider than the top.

Transverse Finish

Provide a texturing machine that is a vibrating roller or a comb, equipped
with steel tines. Ensure the machine is self-propelled and automatically lifts
the roller or tine comb bar near the edge of the pavement. The City
Engineer will allow hand-texturing in areas inaccessible to mechanical
equipment.

Longitudinal Tining

When longitudinally tining concrete pavement, use a mechanically
operated tining machine with a single row of metal tines that covers the full
width in a single pass at a uniform speed and depth. Provide a tining
machine with automatic horizontal and vertical controls to ensure straight
and uniform grooves. Ensure the tines produced meet the dimensional
requirements of Subsection 314.04.1.(6)(a).

Provide a concrete saw that is conventional wet cut type or early entry dry cut type. Provide
at least one standby saw. Maintain an ample supply of saw blades at the work site during
sawing operations. Provide artificial lighting for night sawing.

Provide metal straight-side forms with thicknesses of at least 7/32 in and lengths of at
least 10 ft. Construct forms to a depth equal to the concrete thickness shown on the
approved plans, and capable of supporting equipment operating on the forms.

Use flexible or curved forms with devices for secure settings capable of withstanding
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equipment impact and vibration for curves with a radius of 100 ft or less.

Ensure the flange braces extend out on the base at least two-thirds of the form height.
Remove damaged forms, and use repaired forms that the City Engineer has inspected
and approved. Ensure the top face of the form varies no more than % in in 10 ft from a
true plane, and alignment varies no more than %z in in 10 ft. Clean the forms of concrete,
grout, and other materials. Before use, cover the forms with a form-release agent.

E) Header Boards

Set header boards, cut to the cross section of the paving slab, parallel to the transverse
joint if stopping paving operations and header boards are used. Design the boards to
ensure accurate installation of dowels or tie bars as shown on the approved plans.

F) Floats

Provide mechanical or hand operated floats to smooth the concrete after strike-off and
consolidation. Ensure the trowel blade of hand-operated floats are rigid, straightedge, from
12 ft to 18 ft long, and 8 in to 12 in wide. Ensure the float is capable of working
longitudinally or transversely.

A finishing machine with the float pan type finisher may be used instead of a mechanical
or hand-operated float if this method obtains the surface tolerances required by the
approved plans.

G) Hand Tools

Provide work bridges, 10 ft straightedges, and other hand tools to complete the pavement
as required by the approved plans. Replace warped floats or straightedges and defective
finishing tools.

H) Spraying Equipment

Provide fully atomizing equipment to apply the white-pigmented curing membrane. Ensure
it is equipped with a tank agitator that will keep the compound mixed. Ensure the City
Engineer can verify the application rate based on tank capacity. Use pressure tank hand
sprayers to apply the curing membrane to vertical surfaces, irregular areas, or edges after
form removal.

I) Joint Sealing Equipment
Provide joint sealing equipment in accordance with Subsection 315.03, “Equipment.”
J) Milling Machine
Provide a milling machine in accordance with Subsection 312.03, “Equipment.”
K) Shot Blasting Equipment
Provide shot blasting equipment capable of collecting used shot and waste material. The
City Engineer may allow the use of recycled shot.
314.04 CONSTRUCTION METHODS
A) Preparation of Existing Surface or Grade
1. General

Trim the grade to the elevation shown on the approved plans after grading and
compacting the roadbed. Extend the work at least 3 ft beyond the edges of the
concrete pavement. Ensure that subgrades and bases are in accordance with
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Subsection 301.04.A, “Tolerances.” Ensure that asphalt base, bond breaker, and
leveling course are in accordance with Subsection 301.04.A, “Tolerances.” Ensure
the milled surfaces are in accordance with Section 312, “Cold-Milling Pavement.”

Correct the alignment and grade elevations of the forms and string lines
immediately before placing the concrete. Reset and check disturbed forms or string
lines.

Fill low areas with concrete during paving operations, not with material trimmed
from bases or subgrades. Keep the grade smooth and compacted until pavement
placement.

Ensure the subgrade or base is uniformly moist when placing the concrete unless
waterproof subgrade or base course cover material is required by the approved
plans.

2. Unbonded Concrete Overlays

Construct the bond breaker as specified in the approved plans. When asphalt is
specified, construct the base or leveling course in accordance with Section 311,
“Hot Mix Asphalt / Warm Mix Asphalt.” Clean the pavement surface before placing
the asphalt. If required by the approved plans, mill the surface before concrete
placement in accordance with Section 312, “Cold-Milling Pavement.” After milling,
tight blade the surface to remove ridges and loose material. Evenly distribute any
remaining fine particles. Notify the City Engineer, if milling operations expose
underlying concrete pavement. Spray exposed concrete with tack coat and cover
with separator fabric.

3. Bonded Concrete Overlays
i. Bonded Overlays on Concrete Pavement

Remove medium and high severity pavement cracking before surface
preparation and placement of the PCC overlay and replace as indicated.
High severity pavement cracks are defined as shattered slabs, D-cracks
into the wheel paths, broken slab corners into wheel paths, and cracks
wider than %z in that are faulting, spalled or scaled. Determine pavement-
patching limits as approved by the City Engineer.

1. Surface Preparation

Prepare the entire surface to be overlayed by thoroughly cleaning
the surface by milling and then shotblasting, or just shotblasting.
The use of water to clean the cold-milled debris from the surface
will not be allowed as slurry may develop and weaken the bond
between the overlay and the surface. Remove all dirt, oil, laitance,
or loose material from the surface and edges. Remove excess joint
sealant on the surface; leave joint sealant in the joint slot. Remove
pavement markings, raised pavement markers, and adhesives.
Dispose of materials removed in the cleaning operation in
accordance with Subsection 104.09, "Removal and Disposal of
Salvaged Materials, Structures, and Obstructions."

2. Surface Cleaning

Clean the entire surface with an oil-free, compressed air blast
before applying the overlay to the surface. The City or Awarding
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B)

C)

Public Agency will allow the use of water for final cleaning only after
the shotblasting operation, as approved by the City Engineer.
Remove all freestanding water before placing concrete. After
cleaning, the City or Awarding Public Agency will only allow the
paving machine and the concrete delivery trucks to use the cleaned
surface. Ensure the concrete trucks drive on the prepared surface
directly in front of the paving machine. Prevent contamination of the
cleaned pavement surface before placing the overlay. If the
concrete becomes contaminated during concrete placement, stop
production until the contamination is removed.

Do not contaminate the cleaned surface with oil, grease, water,
mud, or other foreign objects from a concrete truck. Remove the
truck from the cleaned surface, remove the contaminants, and
ensure the truck is clean and repaired before returning to the
project.

3. Joint Identification

Identify the exact location of both sides of contraction, expansion,
and longitudinal joints in the existing pavement for sawing locations.

ii. Bonded Overlays on Asphalt Pavement

Prepare the surface to be overlaid by cleaning and milling. Remove dirt, oil,
laitance, and loose material from the surface and edges. Remove
pavement markings, raised pavement markers, and adhesives.

Handling, Measuring, and Batching Materials

Ensure the batch plant and hauling equipment continuously supply material to the work
site. Deliver fine and coarse aggregate to the plant in advance to allow time for sampling
and testing. Ensure the concrete plant contains enough material for a full day of paving
operations. Deliver and stockpile materials in accordance with Subsection 109.17.05,
“Stored Materials.”

Measure and batch materials for concrete in accordance with AASHTO M 157, unless
otherwise required by the approved plans. Weigh different aggregate sizes in separate
hoppers. Measure the cementitious material by weight. Use separate scales and hoppers
with devices that indicate the complete discharge of the batch.

Use an electronically-controlled automatic batch weight and printer system that indicates
the net batch weight of material delivered to the transporting truck. Ensure the weights are
printed on a ticket that includes the quantities of admixtures and the volume of water
incorporated into the load. Ensure the system is calibrated, inspected, and certified in
accordance with Subsection 112.01, “Measurement of Quantities.” Ensure the combined
weights of the materials, when converted to a volume, are within 2 percent of the volume
on the ticket, minus the target air content.

Mixing Concrete

Mix and deliver concrete in accordance with AASHTO M 157. Mix the concrete at the work
site, in a central-mix plant, or in truck mixers. Obtain the City Engineer's approval as
provided in these Standard Specifications, this Section 300, and the City Standard Details,
and as for the type of truck mixer. Do not exceed the manufacturer recommended
capacity. Place the mixed concrete no more than 1 hour after the water, cement, and
aggregate are combined.
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E)

F)

Mix the concrete from 45 seconds to 90 seconds if at the work site or a central mixing
plant. Mixing time ends when the discharge chute opens. For multiple drum mixers,
include the transfer time as part of the mixing time. Remove the contents of the mixer
drum before starting the next batch.

Control the mixer's drum speed in accordance with the manufacturer’'s recommendations.
The City Engineer may allow 10 percent overload of the mixer if the concrete does not
spill and the concrete test data are satisfactory.

Ensure that a portion of the mixing water enters the drum before the cement and
aggregates. Keep a uniform flow of water, and ensure that all water is in the drum within
the first 15 seconds of the mixing. Keep the throat of the drum free from accumulations
that restrict the flow of materials.

Adjust water to improve workability if transit mixers or agitators deliver the PCC. Increase
mixing by 30 revolutions when adding water, and maintain the water to cementitious
material ratio.

Light and Weather Limitations

Mix, place, and finish concrete when there is enough natural light, unless using artificial
lighting approved by the City Engineer.

1. Concrete Temperature

Ensure the temperature of the mixed concrete is from 50 °F to 90 °F during mixing,
delivery, and placement. Protect the concrete quality through all weather
conditions.

2. Base Surface or Foundation Course Temperature

Place the concrete when the base temperature is below 110°F when placing an
unbonded overlay. Reduce the temperature by spraying a fine water fog on the
base. Ensure water does not pond in front of the plastic concrete. For waterproof
bases, the City Engineer may also allow the following temperature control
measures:

e Apply white curing compound, or

e Apply lime slurry.

Do not place concrete if frost exists in the base.

Place concrete when the base temperature is below 110°F if using bonded
overlays. Cease paving operations if the base temperature exceeds 110°F; do not
attempt to reduce the base temperature because water and other agents prevent
proper concrete bonding.

Setting Forms

If using formed paving equipment, set the forms to line and grade by shimming, or other
methods approved by the City Engineer. Correct variations in the foundation course that
prevent placing forms to the line or grade shown on the approved plans. Stake forms in
place with at least three pins per 10 ft section. Place a pin at each side of the joints. Tightly
lock form sections, and ensure that there is no movement. Ensure the forms do not deviate
from true line by more than %4 in. The City Engineer will not approve forms that move under
the finishing machine. Clean and oil forms before placing the concrete.

Placing Concrete
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1.

General

Minimize rehandling when placing concrete on the grade. Discharge concrete into
a spreading device and mechanically spread onto the grade to prevent
segregation. Use truck mixers, truck agitators, or non-agitating hauling equipment
capable of discharging concrete without segregation. Between transverse joints,
place the concrete continuously without using intermediate bulkheads. Hand
spread concrete with appropriate tools; do not use handheld vibrators to spread
concrete. Ensure soil or foreign materials are not tracked onto the recently placed
concrete.

Ensure concrete cures for at least 3 days before allowing finishing equipment on it
for placement of adjacent lanes. Before allowing other equipment onto the
pavement, ensure that the concrete attains a strength in accordance with
Subsection 314.04.N, “Opening to Traffic.”

Ensure continuous forward movement if using a slip-form paver. Coordinate
mixing, delivering, and spreading operations to provide uniform progress,
minimizing stopping and starting. Stop vibratory and tamping elements if the
forward movement of the paver stops.

Consolidate concrete against the grade, face of the forms, and joint assemblies.
Minimize the operation of vibrators in a single location to that required for
consolidation.

Deposit concrete near expansion and contraction joints without displacing the joint
assemblies.

Remove foreign materials that fall onto the completed slab as approved by the City
Engineer.

Do not place concrete without an inspector present, unless otherwise approved by
the City Engineer.

Continuously Reinforced Concrete Pavement (CRCP)

Use a standard, white, wax-based curing compound on the asphalt at the rate of
1 gal per 150 ft? to disrupt the bond between the asphalt and the CRCP. Allow the
bond breaker to dry before placing the reinforcing steel bars.

i. Preparation of Steel Reinforcement

Remove dirt, oil, paint, grease, mill scale, and loose or thick rust from the
reinforcing steel. The City Engineer may consider minor, thin, powdery rust
that does not reduce the effective cross section to not be detrimental.

i. Placement of Reinforcement for Continuously Reinforced Concrete
Pavement

Place reinforcement on chairs or high chair bars. Ensure the horizontal
position is within %z in of the longitudinal dimensions and within 2 in of the
transverse dimensions shown on the approved plans. Place the quantity of
longitudinal and transverse members as shown on the approved plans.
Ensure the vertical position is within %z in of the longitudinal and transverse
dimensions shown on the approved plans. Handle the reinforcement so
that the bars remain flat and undistorted during concrete placement.
Ensure the bars are free from kinks or bends that prevent assembly or
installation. If using forms, oil before placing reinforcement.
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Install the chairs or high chair bars to support reinforcement as shown on
the approved plans. Arrange the chairs to ensure the reinforcement is not
permanently displaced during placement and consolidation. Ensure the
base supports the chairs, and prevents overturning and penetration into the
base.

Space high chair bars adjacent to other transverse members to allow for
proper concrete placement; especially important at reinforcement laps.

Do not weld chairs to transverse bars.

Provide the City Engineer with a sample of the chair or high chair bar if
requested. Show the chairs and layout on the Working Drawings. If the
chairs do not support the reinforcement during concrete placement and
finishing, take corrective action to ensure the final position of the steel as
required by the approved plans.

If the reinforcement consists of loose bars constructed on the grade, secure
the longitudinal bars to the transverse bars using wire ties or clips to
maintain the horizontal and vertical positions as indicated.

iii. Lap Splices in Reinforcing Steel

Lap the longitudinal reinforcing bars in a staggered pattern as shown on
the approved plans. Secure laps in the longitudinal reinforcement by tying,
fastening with clips, or otherwise securely fastening to ensure continuous
reinforcement.

3. Unbonded Concrete Overlays

Place concrete on the grade to the minimum thickness shown on the approved
plans. The City Engineer may only allow deviations for profile adjustments, cross-
section adjustments, or both to be above the nominal thickness. When adjustments
are necessary for grade or yield improvement, the thickness must not, in any case,
be less than the minimum thickness shown on the approved plans.

G) Test Specimens

H)

Provide concrete necessary for acceptance testing.
Joints

Construct joints perpendicular to the surface of the slab of the type, dimensions, and
locations shown on the approved plans. Align the joints using guidelines or devices
approved by the City Engineer.

Ensure the sawed joints are straight and true to line; repair joints that are not. Seal the
sawed joints in accordance with Subsection 315.04, “Construction Methods.”

1. Longitudinal Joints

Saw and seal longitudinal contraction joints. Do not construct joints by any other
method. Place deformed steel tie bars of a length, size, spacing, and material as
indicated, perpendicular to the longitudinal joint. Place tie bars using mechanical
equipment after concrete placement, or secure tie bars using supports to prevent
displacement during concrete placement. Repair or replace loose bars at no additional
cost to the City or Awarding Public Agency. Bars will not be allowed to be painted,
coated, or enclosed in tubes or sleeves.
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Saw the longitudinal contraction joint to the depth shown on the approved plans,
without damaging the pavement or joint. Clean the sawed areas of dust, chalk, and
contaminants and fill with an approved joint-sealing material.

Allow the joint sealant to cure before allowing construction equipment and other
vehicles on the pavement. Adjacent surfaces should not vary by more than % in using
a 10 ft straightedge.

2. Transverse Joints

Expansion or Isolation Joint

Make the expansion joint filler continuous from form to form. Shape it along
the form from the base to the keyway. Provide lengths of joint filler equal to
the width of the pavement, or the width of one lane.

Use joint filler that is not damaged or repaired.

Punch pre-molded joint filler to the diameter of the dowels. Unless
otherwise approved by the City Engineer, use lengths equal to the width of
the pavement. If placing two or more traffic lanes of pavement, use pre-
molded filler in sections equal to the width of one lane. Clip or lace joint
filler sections together if there is more than one section per joint. Extend
the bottom edge of the filler to below the bottom of the slab. Unless
otherwise required by the approved plans, ensure the top edge is 1 in below
the surface of the pavement. While the concrete is being placed, protect
the top of the filler using a metal channel cap of at least 10-gauge material,
with flanges at least 1% in deep.

Withdraw the installing bar after striking off and placing the concrete on
both sides of the joint, and leave the pre-molded filler in place. Before
removing the installing bar and channel cap, vibrate the concrete and
incorporate additional, freshly mixed concrete into depressions left by the
installing bar. Expose the filler for the full width of the slab. Clean and re-
oil the installing bar before installing the next joint. After removing the side
forms, open the ends of the transverse joints at the edges of the pavement
for the depth of the slab. Before opening the pavement to traffic, seal or top
out pre-molded joints with joint-sealing filler required by the approved
plans. Leave a uniform strip of joint-sealing filler slightly below the surface
of the pavement.

Use steel templates or other joint-forming dividers to construct concrete
curbing joints that cannot be sawed, and install them at the locations
indicated during concrete placement.

Contraction Joints

Form transverse contraction joints by sawing to the depth as indicated
without damaging the pavement or joint. Saw succeeding joints
consecutively from the beginning to the end of the day’s run, and saw all
transverse joints soon enough to prevent uncontrolled transverse cracking.

Clean and dry the sawed area. Keep it free from dust, chalk, contaminants,
and spalling. Fill the sawed area with joint sealing material. Ensure the
curing period for joints is complete before allowing construction equipment
and vehicles on the pavement.
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iii. Transverse Construction Joints for Jointed Pavement

Construct transverse construction joints when concrete operations are
interrupted for more than 30 min, or as field conditions require during
concrete operations. Ensure transverse construction joints are not
constructed within 10 ft of expansion or contraction joints. If, at the time of
interruption, not enough concrete has been placed to form a slab at least
10 ft long, remove the concrete to the preceding joint and dispose of in
accordance with Subsection 104.09, "Removal and Disposal of Salvaged
Materials, Structures, and Obstructions."

Provide a rigid header with holes or slots for dowel bars with the same
spacing and dimensions of an expansion joint. Submit alternative header
construction methods to the City Engineer for approval.

iv. Transverse Construction Joints for Continuously Reinforced Concrete
Pavement

Install a transverse construction joint at the end of each work day or when
paving operations are interrupted for more than 30 min, or as field
conditions require during concrete operations. Form the joint by placing the
concrete against a header board. Extend the longitudinal reinforcing steel
through the header board and support from the base to prevent deflections.

Cover the reinforcement that extends beyond the header board with sheets
of plywood or other material so that workers can walk on the steel without
displacing it and concrete does not spill on the base during screeding
operations.

Make construction joints and lap splices as shown on the approved plans.

Use hand vibrators to consolidate pavement areas adjacent to the sides of
transverse construction joints and refinish the surface. Extend these areas
at least 10 ft from the joint. Ensure the adjacent surfaces do not vary by
more than % in using a 10 ft straightedge.

3. Lightweight Early-Entry Saw Joints

The City Engineer may allow the construction of transverse joints using a
lightweight, early-entry saw.

Ensure the blade is 7 in thick and the sawed joint is at least 1%z in deep. Saw joints
in accordance with the manufacturer’'s recommendation. Begin sawing the joint
when the concrete is hard enough to cut without raveling, chipping, spalling, or
tearing. The City Engineer will inspect the sawed faces to ensure that early cutting
does not cause joint undercutting. Delay sawing if undercutting is deep enough to
cause structural weakness or excessive joint roughness. Saw the joints
consecutively at the spacing required by the approved plans. Immediately after
sawing, clean the cut and adjacent concrete surface. Re-spray damaged
membrane-cured surfaces. Inspect the lightweight early-entry saw joints the next
day. If a crack is not evident within 24 hour, re-saw the joint to a depth of T/3. Clean
and seal joints in accordance with the manufacturer's recommendations, unless
otherwise required by the approved plans.

Saw joints directly over existing transverse and longitudinal joints for bonded
concrete overlays, and using the following methods:
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¢ Overlay sections equal to or less than 4 in thick; saw the joints %z in deeper
than the overlay concrete; and
¢ Overlay sections thicker than 4 in; saw joints to a depth of T/3.

Saw the joints without causing excessive raveling, chipping, spalling, or tearing.
Clean and seal joints in accordance with the manufacturer's recommendations,
unless otherwise required by the approved plans.

4. Load Transfer Devices
The placement method of load transfer devices is optional.

Hold or mechanically place load transfer devices as shown on the approved plans.
Place dowels parallel to the surface and centerline of the slab and vary no more
than % in from the position shown on the approved plans. Cap expansion joint
dowels as shown on the approved plans. Check the placement of mechanically
injected dowel bars using a SOILTEST Model CT-4950A Micro-Covermeter, or an
approved equivalent.

[) Final Strike off, Consolidation, and Finishing
1. General

Perform strike off, consolidation, and finishing in the following sequence:
Strike off and consolidate,

Float and remove laitance,

Straightedge, and

Finish the final surface.

Do not apply water to the concrete surface to assist in finishing operations, unless
the City Engineer approves otherwise. If the application of water is approved, apply
as a fog spray using approved spray equipment.

2. Finishing at Joints

Compact the concrete adjacent to the joints using mechanical vibrators to prevent
voids between the concrete and the joint material, load transfer devices, and joint
assembly units.

3. Slip-Form Paving

Use the slip-form paver to strike-off, consolidate, and initially finish the concrete.
At the beginning of the day’s paving operation, straightedge the construction joint
and the initial slab longitudinally and transversely until the machine produces slab
smoothness in accordance with Subsection 301.04.A, “Tolerances.”

Ensure the edge of the pavement slab meets the elevations as indicated, and test
using a 10 ft straightedge perpendicular to the centerline of the roadway. Ensure
the outer 6 in of the pavement does not deviate more than V4 in from the bottom of
the straightedge. Test for compliance throughout the paving operation.

Correct valleys or depressions that do not drain, at no additional cost to the City or
Awarding Public Agency. Limit hand-finishing to correction of surface defects.

4. Fixed-Form Paving
i. Machine Finishing

Strike-off and screed freshly placed concrete using a finishing machine.
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Ensure the machine consolidates the pavement and creates a uniform
texture. Keep the tops of the forms clean. To prevent an irregular finish,
ensure the machine travels on the forms without lifting, wobbling, or moving
unnecessarily.

Maintain a uniform ridge of concrete in front of the screed during the first
pass of the finishing machine. Use a vibrator in accordance with
Subsection 314.03.B, “Placing and Finishing Equipment,” to vibrate the full
width of concrete paving slabs.

ii. Hand Finishing
The City Engineer will allow hand-finishing methods under the following
conditions:
e |If the paving equipment breaks down, the concrete deposited on

grade and in transit; and
e In narrow or irregular areas.

Hand finish in accordance with Subsection 301.04.A, “Tolerances.” Use a
portable screed to strike-off the freshly placed concrete.

Use a screed at least 2 ft longer than the maximum width of the slab. Use
a vibrator or other equipment to consolidate the freshly placed concrete.

Move the screed on the forms, in the same direction as the paving
operation, with combination of longitudinal and transverse shearing
motions. Ensure the ends of the screed do not rise from the side forms
during strike-off. Repeat this process to produce a uniform surface and
texture, free of porous areas.

iii. Floating
Use a float to smooth and true the concrete after consolidating and striking-
off the concrete.

Use long-handled floats to smooth and fill-in porous areas. Maintain the
crown in the pavement. After floating, remove excess water and laitance
with a straightedge. Lap successive passes one-half the length of the float
blade.

5. Straightedge Testing and Surface Correction

Use a 10 ft straightedge to test the smoothness of the concrete surface while the
concrete is still plastic and after floating and removing excess water. Hold the
straightedge against the surface parallel to the road centerline. Advance the
straightedge in successive stages of no more than one-half the length of the
straightedge. Fill depressions with freshly mixed concrete, then strike-off,
consolidate, and refinish. Cut and refinish high areas. Ensure that the adjacent
surfaces across joints are smooth. Continue straightedge testing and surface
corrections until the entire surface conforms to the grade and typical section shown
on the approved plans.

6. Texturing

Use a texture burlap drag before the pavement final finish to produce a uniform
surface of gritty texture on the entire pavement surface. For pavement at least 16
ft wide, mount the burlap drag on a bridge. Clean the drag of encrusted mortar;
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Replace permanently encrusted drags with new ones.

Final Groove Finish

Mechanically groove and texture the driving lanes and ramps in a
longitudinal direction when dragging is complete, as approved by the City
Engineer. Grooves on shoulders will not be required, unless required by
the City Engineer or otherwise required by the approved plans.

Tine the surface as specified herein, on any roads or streets with a posted
speed limit of 45 mph or less or obtain written approval from the appropriate
local official to provide an alternate finish. At least 14 days before beginning
paving, submit the proposal with documentation of local impact to the City
Engineer. Written approval from the City Engineer replaces the need for a
change order, price adjustment, or both.

Transverse Finish

Construct transverse grooves perpendicular to the centerline of the
pavement. Transverse grooving consists of creating transverse
grooves from Y& in to 3/16 in wide, from & in to 3/16 in deep, and spaced
on a rake as shown on the approved plans.

Repeat the grooving pattern across the pavement. Form the grooves in
the plastic concrete without tearing or bringing the coarse aggregate to
the surface. Ensure the machine automatically lifts the roller or tines
near the edge of pavement. Ensure the overlap between grooving
passes is less than 3 in.

Use hand-groove methods in areas inaccessible to mechanical
grooving equipment.

Identify the location of transverse contraction joints and ensure the
nearest grooves are from 1 in to 3 in from the contraction joints before
tining transverse grooves.

Longitudinal Finish

Construct longitudinal grooves parallel to the centerline of the
pavement when specified in the approved plans. Longitudinal tining
consists of creating longitudinal grooves from % in to 3/16 in wide, from
Y in to 3/16 in deep, and spaced from %z in to 1 in apart. Ensure the
tining operation is done at such a time and manner that the desired
surface texture is achieved while minimizing displacement of the larger
aggregate particles and before the surface permanently sets. Start the
grooves at least 6 in from the edge of the pavement. If the concrete
pavement has concrete curbs, start the grooves at least 12 in from the
face of curb. Ensure a 2 in to 3 in wide strip of pavement, centered
about any intermediate longitudinal joints in the concrete pavement
surface, is protected from longitudinal surface tining for the length of
the concrete pavement surface.

Use hand-tining methods in small, isolated areas inaccessible to
mechanical grooving equipment. Alternates to longitudinal tining may
be allowed with the approval of the City Engineer.

Edging at Forms and Joints
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Round the edges of the pavement along the sides of the slab to the radius
as shown on the approved plans after the final finish, but before the
concrete sets. Produce a well-defined and continuous radius and obtain a
smooth, dense mortar finish. At the joints, broom the surface to eliminate
tool marks adjacent to the joints without damaging joint edges.

Test the joint smoothness before the concrete has set and make
corrections in accordance with Subsection 314.04.H, "Joints."

J) Curing

Cover and cure the entire surface of the newly placed concrete immediately after
completing the texturing operations so marring of the concrete will not occur, in
accordance with one of the following methods:

e Cotton or burlap mats,

e Impervious membrane method,

o White polyethylene sheeting, or

e Curing for cold weather.

Failure to provide sufficient cover material, or lack of water to adequately take care of both
curing and other requirements, shall be cause for immediate suspension of concrete
operations. Concrete may not be left exposed for more than 30 min between stages of
curing or during the curing period.

1. Cotton or Burlap Mats

Cover the pavement surface with mats. Use mats long enough or wide enough to
extend beyond the edges of the slab by at least twice the thickness of the
pavement. Saturate the mats with water. Secure the mats to keep in contact with
the surface. Ensure the mats are moist for 72 hour after concrete placement,
unless otherwise required by the approved plans or approved by the City Engineer.

2. Impervious Membrane

Uniformly spray the pavement with white-pigmented curing compound in
accordance with Subsection 901.07.C, “Liquid Membrane Curing Compounds”
immediately after texturing operations and before the concrete sets. If the
pavement is initially cured with cotton or burlap mats, apply the curing compound
after removing the mats. Avoid applying the curing compound during rain.

Use a mechanical sprayer, in accordance with Subsection 314.03.H, “Spraying
Equipment” to apply the curing compound at a minimum rate of 1 gal per 200 ft2.
If the temperature on the roadway is more than 100 °F, apply the curing compound
at a minimum rate of 1 gal per 150 ft=.

Ensure the compound is thoroughly mixed and the pigment is uniformly dispersed.
The City Engineer will allow hand spraying irregular widths, shapes, and surfaces
exposed by removed forms. Ensure the curing compound is not applied to the
inside faces of joints.

Ensure the curing compound creates a film that will harden within 4 hour of
application. Use additional compound to repair damage to the membrane that
occurs during the curing period.

Apply curing compound to the sides of the slabs upon removing the side forms.

Apply the curing compound immediately after texturing operations for bonded
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K)

0)

P)

Q)

overlays at a minimum rate of 1 gal per 100 ft>, or as recommended by the
manufacturer, to prevent moisture loss.

3. White Polyethylene Sheeting

Cover the surface and sides of the pavement with polyethylene sheeting. Use
sheeting long enough or wide enough to extend beyond the edges of the slab by
at least twice the thickness of the pavement. Overlap adjacent sheeting units at
least 18 in. Secure the sheeting to keep it in contact with the surface. Ensure the
sheeting remains in place for 72 hour after concrete placement, unless otherwise
required by the approved plans or approved by the City Engineer.

4. Curing for Cold Weather

Maintain the quality and strength of the concrete during cold weather. Replace
frost-damaged concrete at no additional cost to the City or Awarding Public
Agency.

Removing Forms

Avoid damaging the pavement while removing forms. Cure the sides of the slab in
accordance with Subsection 314.04.J(2), “Impervious Membrane.” Repair honeycombed
areas.

Sawing and Sealing Joints

Saw and seal joints in accordance with Subsection 315.04, “Construction Methods.”
Provide joints as shown on the approved plans.

Protection of Pavement

Protect the pavement from damage due to any traffic. If damage occurs to the pavement
before the area is open to traffic, repair or replace the damaged sections at no additional
cost to the City or Awarding Public Agency.

Opening to Traffic

Not allow traffic on the pavement for at least 14 days after concrete placement, unless
otherwise approved by the City Engineer. The City Engineer may approve opening the
pavement to traffic when it reaches the strength requirement in accordance with
Subsection 901.01, “Mix Design and Proportioning.” With the approval of the City
Engineer, the contractor may use maturity meters for the basis of form removal or opening
roadways to traffic, at no additional cost to the City or Awarding Public Agency. Submit an
approved plan for the use of maturity meters.

High-Early-Strength Concrete Pavement

Use high early-strength concrete pavement in accordance with Section 901, “Portland
Cement Concrete.” Do not allow traffic on the pavement until it reaches the strength
requirement in accordance with Subsection 901.01, “Mix Design and Proportioning.”

Protection Against Rain

Protect the surface from rain. Repair or replace damage due to rain, at no additional cost
to the City or Awarding Public Agency.

Tolerances
1. Surface

Construct a finished pavement surface as shown on the approved plans and in
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accordance with Subsection 301.04.A(1), “Surface Elevation and Smoothness.”
2. Width

Construct a finished pavement width as shown on the approved plans and in
accordance with Subsection 301.04.A(2), “Width.”

3. Thickness

Determine the thickness of the pavement after grinding operations using the
average of three caliper measurements of cores, tested in accordance with
AASHTO T 24/T24M. Thickness will be in accordance with Subsection 314.04.R,
“Acceptance of Pavement.”

R) Acceptance of Pavement

While the Contractor is fully and exclusively responsible for producing an acceptable
product, acceptance responsibility rests with the City Engineer.

Determination of acceptability and pay factors for gradation, air content, strength, and
thickness will be made in accordance with Table 314:2, “Acceptance Schedule.” The pay
adjustments for the characteristics will be based on the following equations:

4(S+T)+ G+ AC
CPF = 10

Combined Pay Factor for optimized gradation concrete;

4T +2(S + OG + AQ)
CPF = 10

PA = (CPF -1)(Qc x CUP¢ +Qp xCUPp)

Where:

CPF = Combined pay factor,

S = Pay factor for strength,

T = Pay factor for thickness,

G = Pay factor for gradation,

AC = Pay factor for air content,

PA = Pay adjustment,

OG = Pay factor for optimized gradation,

Q¢ = Cubic yards of concrete in a 2,500 yd? lot
(partial lots prorated),

Qp = Square yards of concrete ina 2,500 yd? lot (partial

lots prorated), and
CUP , = Contract unit price of concrete placement ($/yd?).
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Note: CUP¢and Qcinclude only the concrete material. CUPpand Qp
include all other labor and materials required in the concrete
pavement (reinforcing steel, dowels, curing compound, etc.).

Pay adjustments will be based on the individual pay factors shown in Table 314:2 on a lot
to lot basis. A lot will normally be defined as 2,500 yd?. To ensure the overall quality of the
material and workmanship, the City Engineer may reduce the size of a lot when multiple
concrete placements occur. If test results are incomplete at that time, the City Engineer
will make an interim adjustment assuming pay factors of 1.00 for the then unknown
characteristics and will correct later when testing is complete. The total adjustment in pay
for the four characteristics (gradation, air content, strength, and thickness) in the Table
314:2 will be the sum of the pay adjustments on individual lots.

Random samples will be used to test concrete and will test for all control test
characteristics except smoothness on a lot to lot basis in accordance with the following
requirements. Determination of acceptability and pay adjustments for smoothness, when
applicable, will be covered by separate specifications. However, the City Engineer will
reject any load of mixture that is visually unacceptable for reasons of being too wet,
excessively segregated, or otherwise obviously deficient. Furthermore, the City Engineer
may extensively test sections of completed pavement that appear to be seriously
inadequate based on visual observation or knowledge of other deficiencies. The City
Engineer may not use the results of such tests for pay adjustment purposes, but will use
them to determine whether the section is totally unacceptable and must be removed. The
City Engineer may reject pavement slabs with unsound concrete, uncontrolled cracking,
malfunctioning sawed joints, spalling, honeycombing, surface irregularities, insufficient
thickness, or other deficiencies associated with poor quality pavements.

1. City Engineer's Acceptance Procedures

Once a lot has been defined, maintain its identity throughout the mixing and
placement process. The City or Awarding Public Agency will use pay factors,
determined from random sampling and testing of a lot at the appropriate locations,
in computing its pay adjustment.

The City Engineer will use Table 314:2 for acceptance and calculating pay factors.

Table 314:2
Acceptance Schedule

Characteristics 1 Test Pay Factor @

Gradation °© - Deviation from the target (without regard to signs):

0 1
Coarse or fine aggregates 0.01-0.60 1-0.10x
% passing No. 200 sieve Target 0.61-1.80 1.03-0.15x
o
Spec. Range, % >1.80 Unacceptable °

Air content © - Deviation from the target (without regard to signs):

0-1.50 1
—_ — 2
Target = 6.0% 1.51-3.00 0.10x2+0.29x+0.79
>3.00 Unacceptable °
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Strength ¢ — Deviation from minimum strength of target (considering signs):

Pay Factor = (Actual

0-1,000 psi Strength/Specified Strength)
Target = 3,000 psi
>1,000 psi Unacceptable °
Thickness ¢ — Deviation from minimum (considering signs) (English):
0-2.0 1
2.1-4.0 1.10-0.05(PD)
4.1-6.0 1.30-0.10(PD)
% Deficient 6.1-8.0 1.60-0.15(PD)
>8.0 Unacceptable °

Optimized Gradation f - Deviation from the target (without regard to signs):

0 1.00
Combined aggregates % 0.01-1.00 1-0.10x
retained on any sieve above 1.01-2.00 1.03 - 0.15x
Target Spec. Range, % >2.00 1.13 - 0.20x

fOne specimen and one test for each combined gradation per lot.

To determine the combined aggregate deviation used for optimized gradation
concrete, the City Engineer will use the largest deviation from the target range
of any individual sieve or gradation equation.

2 Where x is the Average of Deviations and PD is Percent Deficient.

Unless otherwise approved by The City Engineer, products testing in this range are unacceptable
and must be removed and replaced at no additional cost to the City or Awarding Public Agency.

¢ Gradation and air content — 1 specimen and 1 test for each characteristic per sublot.
Strength — 3 cylinders per lot averaged and considered as 1 test in Table 314:2.

¢ Thickness — After grinding operations, determine the thickness of the pavement using the
average of 3 cores at times and locations directed by the City Engineer.

o

To determine the average thickness for a lot, the City Engineer may only consider
the minimum thickness plus 2 percent for core thicknesses greater than 2 percent
thicker than the minimum thickness (e.g. if the minimum thickness shown on the
approved plans equals 10 in, the City Engineer may only consider 10.2 in for the
average thickness determination for a core thickness of 10.3 in).

The City Engineer may not include in its average thickness determination
measurements that are more than 8 percent thinner than the minimum thickness
shown on the approved plans, or the measurements from exploratory cores. If the
measurement of any core is thinner than the minimum thickness shown on the
approved plans by 8 percent or more, take exploratory cores at intervals of at least
10 ft, parallel to the centerline until the City Engineer finds a core that is less than
8 percent thinner than the minimum thickness.

Fill core holes with concrete as required by the approved plans.
2. Unacceptable or Rejected Work
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Replace rejected slabs with new pavement at no additional cost to the City or
Awarding Public Agency. When replacing rejected slabs, remove a width of at least
one lane and a length of at least 15 ft. If the removal is within 15 ft of any transverse
joint, remove the slab to the joint. If a deficient unit does not warrant removal, as
directed by the City Engineer, the City or Awarding Public Agency will not pay for
the deficient unit.

314.05 TESTING — VACANT

314.06 METHOD OF MEASUREMENT

The City Engineer will measure PCC placement, of the type shown on the approved plans, by the
area of accepted and complete-in-place pavement.

314.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:

(A) P.C. CONCRETE PAVEMENT (PLACEMENT) Square Yard
(B)DOWEL JOINTED P.C.C. PAVT. (PLACEMENT) Square Yard
(C) CONT. REINF. P.C.C. PAVT. (PLACEMENT) Square Yard
(D) BONDED P.C.C. OVERLAY (PLACEMENT) Square Yard
(E) FULL DEPTH P.C.C. PATCH (PLACEMENT) Square Yard
(F) PARTL. DEPTH P.C.C. PATCH (PLACEMENT) Square Yard

Include the cost of placing concrete pavements, including relevant labor and material, and the
cost of reinforcing steel, load transfer devices, joint fillers, and joint sealants in the contract unit
price for the relevant “Placement” pay items. Payment will be considered full compensation for
furnishing all material, supplies, equipment, labor, tool and incidentals to complete the work as
specified.

The City and Awarding Public Agency considers the cost of coring and filling core holes to be
included in the contract unit price for the relevant portland cement concrete pavement pay items.

The City or Awarding Public Agency will pay adjusted prices for deficient units of pavement in
accordance with Subsection 314.04.R, “Acceptance of Pavement.”

SECTION 315--CONCRETE JOINT SEALING

315.01 DESCRIPTION

This section covers sawing, cleaning, and sealing joints in existing portland cement concrete
pavement.

315.02 MATERIALS
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Provide materials in accordance with Subsection 901.08, “Joint Fillers and Sealer.”

315.03 EQUIPMENT
Provide the following equipment:
A) Concrete Saw

Provide concrete saws capable of sawing concrete joints to the dimensions shown on the
approved plans. No hand held saws allowed.

B) High-Pressure Water Pumping System

Provide high-pressure water pumping systems capable of flushing concrete slurry from
sawed joints.

C) Sand Blasting Unit

Provide compressed air sand blasting units capable of cleaning joint surfaces as specified.
Ensure the units include traps to remove free water and oil from the compressed air.

D) Air Compressor

Provide air compressors capable of delivering compressed air with a pressure of at least
90 psi. Ensure the compressors include traps to remove free water and oil from the
compressed air.

E) Extrusion Pump

Provide air-powered extrusion pumps to apply joint sealer. Ensure the pump output is
capable of delivering the volume of the joint sealer to the joint as specified.

F) Injection Tool
Provide a mechanical injection device to insert the sealer into the joint.
G) Joint Sealer Kettle

Provide a double-bottom oil-bath indirect-flame type kettle if the joint sealant requires
heating. Ensure the kettle is capable of mixing, heating, delivering, and maintaining the
specified temperature.
315.04 CONSTRUCTION METHODS
A) Sawing Joints

Saw the joints to the dimensions shown on the approved plans. Produce a joint of uniform
width with cut faces on both sides along its full length. Provide a walk behind saw mounted
on wheels. Hand held saws are not allowed.

B) Flushing Joints

Remove the slurry from the joint area after sawing by flushing it with a high-pressure water
system and other necessary equipment.

C) Cleaning Joint Faces
1. General

Clean the sawed faces of the joints of foreign material before installing the joint
sealer or filler
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Do not blow-dry the joints with compressed air or use portable hand saws to clean
joint faces.

Sandblasting

Sandblast joint faces after they dry. Attach the sandblaster nozzle to a mechanical
aiming device to direct the sandblast at a 45° angle and maintain sandblasting at
less than 2 in from the joint faces.

Blow out the joints after sandblasting using filtered (oil and moisture free)
compressed air at least 90 psi and 120 ft3/min. Use a blow tube that fits into the
joint. Repeat the sandblasting and blowing until no residual dust or coating remains
in the joint.

Joint Contamination

Clean the joints of any contaminates (due to traffic or weather) before sealing
joints.

D) Backer Rod

Install a backer rod before applying sealant if indicated in the approved plans or
recommended by the sealant manufacturer. Use a backer rod of the type recommended
by the sealant material manufacturer. Install backer rod to the dimensions shown on the
approved plans.

E)

Sealing Joints

Clean and seal joints on the same day.

1.

Approval of Joints for Sealing

The City Engineer will examine joints prepared for sealing. The City Engineer will
not approve joints for sealing if the joints are contaminated or wet.

Installation of Joint Sealers and Fillers

The City Engineer may require that a representative of the joint filler manufacturer,
joint sealer manufacturer, or both be on the job site at the beginning of the joint-
sealing. The contractor must demonstrate to the City Engineer the manufacturer’s
installation standards.

Application of Joint Sealers
Apply the joint sealer using a City Engineer approved mechanical injection tool.

Apply the joint sealer when the joint temperature is above 40°F and joints are clean
and dry.

Inject sealers into the joint. Ensure that the sealers bond to the joint face surfaces.
For surfaces of joint sealers that require tooling, use an approved mechanical
device to make a concave surface from %z in to 'z in below the pavement surface.
Complete the tooling before a skin forms on the surface of the sealer. Do not use
soap or oil as a tooling aid.

Tooling is not required for self-leveling joint sealers
Bonding Failures

Repair sealants that fail to bond to sawn concrete joint surfaces, at no additional
cost to the City or Awarding Public Agency.
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F) Traffic

Ensure the freshly applied joint sealant is no longer sticky before allowing traffic on it.
315.05 TESTING — VACANT

315.06 METHOD OF MEASUREMENT

The City Engineer will measure the length of concrete joint sealing after the joint sealant is in
place.

315.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
CONCRETE JOINT SEALING Linear Foot

The per linear foot payment for Concrete Joint Sealing shall be full compensation for furnishing
all materials, labor, equipment, tools and incidentals, and for performing the work in accordance
with these Standard Specifications and the approved plans. Payment will be considered full
compensation for furnishing all material, supplies, equipment, labor, tool and incidentals to
complete the work as specified.

SECTION 316--DOWEL BAR RETROFIT

316.01 DESCRIPTION

This section covers restoration load transfer in existing portland cement concrete (PCC)
pavement by installing epoxy coated dowel bars across transverse joints or cracks.

316.02 MATERIALS
A) Dowel Bars

Provide epoxy-coated dowel bars in accordance with Subsection 923.08, “Epoxy Coated
Reinforcement Bars,” of the dimensions shown on the approved plans. Provide tight-fitting,
nonmetallic end caps that allow the bar to move % in at each end.

B) Foam Core Board

Provide foam core board %4 in thick, constructed of closed cell foam, and faced with poster
board material on each side.

C) Dowel Bar Chairs

Provide nonmetallic dowel bar chairs to keep the dowel bars from moving during concrete
placement. Place dowel bar chairs at the locations shown on the approved plans, within
the vertical and horizontal tolerances.

D) Portland Cement Concrete Patching Material

Provide PCC patching material to backfill retrofit slots in accordance with Section 901.16,
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“Dowel Bar Retrofit Mortar.” Mix, place, and cure PCC patching material in accordance
with the manufacturer's recommendations. The PCC patching material may be extended
by using aggregate in accordance with Subsection 901.05, “Fine Aggregate,” and
Subsection 901.06, “Coarse Aggregate,” excluding the gradation requirements. Provide
and use a PCC mix design for the patching material (including additives) that develops a
compressive strength of at least 4,000 psi in 6 hour.

Provide curing compound in accordance with Subsection 901.07, “Curing Agents.”

316.03 EQUIPMENT — VACANT

316.04 CONSTRUCTION METHODS

A)

B)

E)

Slot Sawing

Use a gang saw capable of sawing at least three slots in the pavement at one time. Center
the slots over the cracks and transverse joints, and align the slots so that the longitudinal
axis of each dowel bar is parallel to the pavement centerline and the surface of the lower
of the two panels. Ensure the vertical and horizontal alignment does not exceed 7 in.

Concrete Removal

Remove concrete from the slot area with a jackhammer no larger than the 30 Ib class. If
this jackhammer damages the pavement, discontinue its use and replace with a lighter
jackhammer. Before installing the dowel, sandblast exposed surfaces and cracks in the
slots, and clean slots of saw slurry and loose material. Dispose of loose material in
accordance with Subsection 104.09, "Removal and Disposal of Salvaged Materials,
Structures, and Obstructions."

Foam Core Board

Place the foam core board to maintain the continuity of the existing transverse joint or
crack. Size the foam core board to fit tightly around the dowel bar and to the bottom and
sides of the slots. Caulk existing transverse joints or cracks with approved sealant at the
bottom and sides of the slots, as specified, to prevent patch mix from entering the joint or
crack. Remove excess caulking to create a smooth, level joint or crack surface. Install the
foam core board so that it remains in position and tight to all edges during patch material
placement. The Contractor may use tabs to hold the foam core board in place and may
cut or remove existing joint sealant to accommodate the tabs. If the foam core board shifts
during the placement of concrete patching material, remove and replace at no additional
cost to the City or Awarding Public Agency.

Dowel Bars

Cover the dowel bars with a thin coat of form release oil before beginning the placement
of concrete patching material over the dowel bars. The City Engineer will not allow oil to
contaminate concrete surfaces to be overlaid or the surfaces of the slots.

Place the dowel bar assembly (with chairs and foam core board attached) across the
transverse joint or crack as specified. Ensure that chairs hold the dowel bars in place and
provide at least 'z in clearance between the bottom of the dowel and the bottom of the
slot. Remove and replace dowel bars that shift during the placement of concrete patching
material, at no additional cost to the City or Awarding Public Agency.

Existing Concrete Surfaces

Ensure existing concrete surfaces in the slots are clean and dry, or prepared in
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accordance with the manufacturer recommendations. Remove excess water from the slots
before placing the concrete patching material.

F) Concrete Placement

Place concrete patching material into the slot, and vibrate to completely encase the dowel
bar. The vibrator head’s diameter must not exceed 1% in. Obtain the City Engineer’s
approval before placing concrete in ambient temperatures below 50 °F.

G) Damage

Repair damage to the existing pavement caused by contractor operations, at no additional
cost to The City or Awarding Public Agency.

H) Slot Surface

Trowel-finish the top surface of the filled slot flush with the existing concrete surface, and
allow the surface to cure. If the approved plans requires diamond grinding, leave the top
surface of the fill slot not more than %4 in higher than the existing concrete surface. Do not
under fill the slots. Apply curing compound before the final set of the mortar in the concrete
patching material.

Saw the new joint within 24 hour, or as approved by the City Engineer.

316.05 TESTING
A) Testing Concrete Patching Material

Test the concrete patching material once for each 4 hour of production, or at least once a
day. Ensure the concrete patching material has a compressive strength of at least 4,000
psi in 6 hour. The contractor may test for compressive strength up to 24 hour after making
the cylinders. If the compressive strengths are not met, cease production, and resubmit a
concrete mix design that corrects the problems. Do not open lanes to traffic until the patch
material achieves a compressive strength of at least 3,000 psi.

316.06 METHOD OF MEASUREMENT — VACANT

316.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
DOWEL BAR RETROFIT Each

Payment will be considered full compensation for furnishing all materials, labor, equipment,
supplies, tools and incidentals, and for performing the work in accordance with this specification.

SECTION 325--DIAMOND GRINDING CONCRETE PAVEMENT

325.01 DESCRIPTION

This section covers grinding portland cement concrete (PCC) pavement to restore drainage and
riding characteristics to the pavement surface.
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325.02 MATERIALS — VACANT

325.03 EQUIPMENT

Provide power-driven, self-propelled grinding equipment designed to smooth and texture PCC
pavement with diamond blades. Provide a machine with an effective wheel base of at least 12 ft.
Ensure the front of the machine has a set of pivoting tandem bogey wheels, and the rear wheels
travel in the track of the cut pavement. Place the center of the grinding head no more than 3 ft
ahead of the center of the back wheels.

Provide equipment that can cut or plane at least 4 ft wide to avoid a seam in the wheel path of a
travel lane. Ensure the machine’s shape and dimension do not encroach on traffic movement
outside the work area. Do not use equipment that causes excessive ravels, aggregate fractures,
spalls, or cracks, or disturbs transverse and longitudinal joints.

325.04 CONSTRUCTION METHODS
A) Grinding Pavement

Grind the surface of pavement areas shown on the approved plans. Grind longitudinally,
beginning and ending at lines transverse to the pavement centerline. Ensure the ground
pavement surfaces of adjacent sides of transverse joints and cracks are on the same
plane. The City Engineer may allow less than 100 percent grinding within specified areas
if minor depressions occur in the pavement.

Make multiple passes as necessary to achieve acceptable results.

Ensure the pavement surface grinding produces a uniform, finished surface. Eliminate
joint and crack faults. Maintain a constant cross-slope between the edges of grinding
operations to provide positive lateral drainage. Transition the grinding of auxiliary or ramp
lanes from the mainline edge to provide positive drainage and a smooth riding surface.

Feather-grind adjacent lanes or paved shoulders to maintain motorist safety and proper
drainage for pavement grinding deeper than % in.

1.

Surface Texture and Grooving

Grind the pavement surface until it has a uniform appearance, with a texture
composed of longitudinal ridges and grooves. Create surface grooves from 0.09 in
to 0.15 in wide, spaced up to "z in apart. Ensure the ridge peaks are at least 1/16
in higher than the bottom of the grooves.

Slurry Removal

Remove and collect grinding slurry or residue by vacuum or other continuous
methods. Dispose of the grinding slurry and residue in accordance with applicable
laws, rules, and regulations. Do not distribute the slurry evenly on the side-slopes
unless the City Engineer approves of the disposal method. Ensure that slurry does
not enter drainage inlets and watercourses. Prevent the slurry from flowing across
lanes used by traffic, or into gutters or other drainage facilities. Conduct a final
sweeping before opening the pavement to traffic.

3. Pavement Smoothness

e Profiling Pavement Surface

Profile ground surfaces in accordance with ASTM E 1274. Provide a

2023.09.12
300-71



profilograph with wheels variably spaced. Ensure a pavement with a
profile index of 5 in or less per mile using a 0.2 in blanking width. Profile
ground surfaces in two passes; one at 3 ft and one at 9 ft from the edge
of each driving lane. Average the profilograph readings from the two
passes to obtain the profile index for each lane.

If the profile index exceeds 5 in per mile, grind individual high points in
excess of 0.3 in across the entire lane width.

Perform additional grinding along lines parallel to the pavement edge
to reduce the profile index to the specified values after grinding
individual high points. Grind in neat, rectangular sections with uniform
surfaces.

e Straight Edge Tolerance

Use a 10 ft straightedge to measure surface smoothness. Ensure the
maximum distance from the bottom edge of the straightedge does not
exceed % in in 10 ft. Perform additional grinding at locations in excess
of %6 in in 10 ft. Ensure that the elevation difference between passes
does not exceed % in.

B) Concrete Joints
Saw and seal joints in accordance with Section 315, “Concrete Joint Sealing.” after
completing diamond grinding.
325.05 TESTING — VACANT

325.06 METHOD OF MEASUREMENT

The City Engineer will measure the diamond grinding of PCC pavement by the final approved
textured surface area regardless of the number of passes necessary to achieve acceptable
results, including minor areas of un-textured pavement within this area.

If the City Engineer determines the need for feathering is not caused by the Contractor, the City
Engineer may measure the area of feathering as Diamond Grinding Concrete Pavement.

325.07 BASIS OF PAYMENT
The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
(A) DIAMOND GRINDING CONCRETE PAVEMENT Square Yard

The City or Awarding Public Agency will pay for sawing and sealing joints in accordance with
Section 315, “Concrete Joint Sealing.” Payment will be considered full compensation for
furnishing all material, supplies, equipment, labor, tool and incidentals to complete the work as
specified.

Include the cost of feathering in the contract unit price for Diamond Grinding Concrete Pavement.
The City Engineer will not separately measure Diamond Grinding Concrete Pavement for
pavement unless otherwise specified.
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SECTION 326--PRESSURE GROUTING PAVEMENT

326.01 DESCRIPTION

This section covers pumping a fly ash cement grout under portland cement concrete (PCC)
pavement or asphalt pavement to fill the voids beneath the pavement and form a hard, insoluble

mass.

326.02 MATERIALS

Provide materials in accordance with Subsection 933.09, “Slurry Grout.”

326.03 EQUIPMENT
A) Grouting Equipment

1.

Measuring and Proportioning Equipment

Provide equipment capable of measuring and proportioning grout components by
weight. Use prepackaged materials as approved by the City Engineer.

Batch Mixing Tank

Provide a watertight batch mixing tank with a high speed mixer to blend the
materials into a homogenous mixture. Ensure the mixer includes a rotor operating
in close proximity to a stator, creating a high shearing action with a mixing speed
from 800 rpm to 2,000 rpm. Ensure the mixing pump continuously circulates the
materials through the mixer and the mixing tank.

Holding Tank

Provide a holding tank with a paddle-type agitator placed between the batch mixing
tank and the grout pump for continuous operation. Ensure the agitator maintains
complete circulation of the grout to keep it in suspension and remove air bubbles
from the mix.

Grout Pump

Provide a grout pump with a single action plunger pump with a high-speed
backstroke. Provide a pump with precise pressure and capacity control valves, to
independently preset maximum pressure and flow. Ensure a pump capacity range
from 0 gal/min to 30 gal/min and a pressure range from 0 psi to 100 psi.

Discharge Line

Provide a discharge line with a positive cutoff valve at the nozzle end. Ensure the
nozzle remains securely sealed in the cored holes to prevent leaks.

Pavement Monitoring Device

Provide pavement-monitoring equipment that determines movement, to prevent
lifting pavement or overfilling cracks. Use a standard Benkelman Beam, or other
equipment approved by the City Engineer.

B) Coring Equipment

Provide coring equipment capable of cutting 2 in diameter holes through the pavement.
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Prevent damage to the pavement from excessive down pressure on the core. Use an air
compressor and rock drills or other devices capable of drilling the injection holes through
the pavement.

Air-driven or hydraulic impact drills will not be allowed.

326.04 CONSTRUCTION METHODS

A)

D)

E)

General
Protect the pavement from breaking and cracking.

Replace concrete slabs and pavement damaged during pressure grouting operations, at
no additional cost to the City or Awarding Public Agency.

Weather Limitations

Pressure grout when the ambient temperature is at least 35 °F and rising. Ensure a
pavement temperature of at least 35 °F during pressure grouting.

Coring Holes

Drill 2 in diameter core holes through the pavement for PCC pavements as indicated. The
City Engineer may modify the pattern and spacing of the holes.

Drill core holes at an angle of 45° towards the bottom of the crack, deep enough to
penetrate the cavity for hot mix asphalt pavements. Drill at least two core holes for each
12 ft wide travel lane, and one hole for every 4 ft of shoulder width. Drill the core holes
from 4 in to 12 in from the crack. Place the holes along one side of the crack or alternate
along both sides of the crack. The City Engineer may modify the hole pattern and spacing.
The City Engineer will approve the location of the core holes, and determine if additional
holes are necessary to fill the cracks.

Temporarily plug irregular or unsatisfactory holes, or fill them with grout at no additional
cost to The City or Awarding Public Agency. Drill core holes and grout in the same day,
unless otherwise approved by the City Engineer.

Clearing Holes

Clean the holes of debris to provide a passage for the grout after drilling the core holes to
the specified depths, and within 10 min before injecting the grout.

Grouting

Ensure the flow rate at the pump head does not exceed 7 gal/min while injecting grout.
Secure the nozzle of the grout discharge hose in the core hole to provide a seal and
maintain the grout pressure.

Prevent the nozzle end from extending below the bottom of the concrete for PCC
pavement. Continue injecting grout into each core hole until the slab corner lifts from 0.032
in to 0.036 in, or until the pressure at the discharge nozzle exceeds 60 psi. If no slab lift
or no pressure buildup occurs, continue injecting grout until the amount of clear grout
flowing up through joints or cracks equals the amount of grout injected. Repeat this
procedure in other holes to fill voids. If necessary, temporarily plug adjacent core holes
during grout injection operation.

Continue injecting grout into the core holes until the cracks are filled for hot mix asphalt
pavement. Continue pumping until the amount of clear grout flowing up through joints or
cracks equals the amount of grout injected. Repeat this procedure in other holes to fill
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G)

voids. If necessary, temporarily plug adjacent core holes during grout injection operations.

During pumping, watch the pavement monitoring device to prevent excessive lifting of the
pavement or rising of the adjacent shoulders. Correct lifted joints as directed by the City
Engineer. If lifted pavement joints create unsafe conditions for the traveling public, close
lanes and make repairs. Complete repairs and joint corrections at no additional cost to the
City or Awarding Public Agency.

Permanently Sealing Holes in Concrete Pavement

Remove grout from the core holes and fill the holes with a stiff sand-cement mortar made
of one part portland cement to three parts fine aggregate (by volume), or a commercial
premixed rapid set mixture, as approved by the City Engineer.

Repair filled holes that ravel or become damaged at no additional cost to the City or
Awarding Public Agency.

Regrouting
Drill new core holes and regrout slabs as directed by the City Engineer.

Drill new core holes and re-grout cracks for hot mix asphalt pavement that may require
additional filling, as directed by the City Engineer. Provide excess grout to hand-finish into
cracks to fill the voids as directed by the City Engineer.

Clean Up

Remove deposits of grout on the pavement or shoulder. Clean the pavement surface
before allowing traffic on the completed sections. Remove other debris, bags, and spillage
from the right-of-way each day.

Opening to Traffic

Restrict traffic from the grouted areas for 3 calendar days, or as approved by the City
Engineer.

326.05 TESTING — VACANT

326.06 METHOD OF MEASUREMENT

The City Engineer will not include the weight of water or sand in the measurements of Portland
Cement or Fly Ash.

326.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
(A) CORED HOLES Each

(B) PORTLAND CEMENT Ton

(C) FLY ASH Ton

The cost of water and sand to be included in the contract unit price for Portland Cement or Fly
Ash. Payment will be considered full compensation for furnishing all material, supplies,
equipment, labor, tool and incidentals to complete the work as specified.
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SECTION 330--PAVEMENT AND BRIDGE DECK SMOOTHNESS

330.01 DESCRIPTION

This section establishes procedures for determining acceptability and pay adjustments as they
relate to smoothness requirements of pavements and bridge decks. The equipment and testing
applicable to this section must be provided and/or operated by the party or parties specified in
Appendix A of this provision.

Except as noted herein, these special provisions apply to all types of portland cement and asphalt
concrete pavements, as well as bridge decks constructed as part of this project, or as specified
on the approved plans.

330.02 MATERIALS — VACANT

330.03 EQUIPMENT
A) Equipment and Installer Certification

Provide an approved profiler as described below. Ensure the equipment is certified by the
Oklahoma Highway Construction Materials Technician Certification Board, and is capable
of running on Portland cement pavements having a compressive strength of 2,500 psi
without causing any damage to the pavement.

B) Profilograph
1. California Profilograph

Use a California profilograph supported on multiple wheels arranged in a
staggered pattern so that no two wheels cross the same bump simultaneously and
without a common axle. Mount the strip chart recorder on a lightweight frame 25 ft
long. Measure the relative smoothness of the pavement or bridge deck by
recording the vertical movement of a sensing wheel at least 6" in diameter attached
to the midpoint of the frame. Record the graphical traces of the profilogram on a
1" to 1" scale for the vertical motion of the sensing wheel. Ensure the profilogram
is driven by the chart drive on a scale of 1" of chart paper equal to 25 ft of
longitudinal movement of the profilograph.

2. Light Weight Profilometer

Provide lightweight profilometer equipment meeting the following requirements:

¢ Mounted on a lightweight, motorized vehicle such as an all-terrain vehicle,
golf car, or other City Engineer approved vehicle,

e Capable of running on concrete that has not achieved its design strength
without causing damage,

¢ Contains an onboard, precision accelerometer that measures movement of
the light weight profilometer,

e Contains an infrared or laser type non-contact vertical distance sensor
mounted on the vehicle,

e Measures and provides the information as specified in subsection
330.04.B, “Evaluation”, and

¢ Measures the road profile in accordance with ASTM E950-98, Class I.
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3. High Speed Profilometer

Provide high speed profilometer equipment meeting the requirements of AASHTO
M 328-14 Standard Equipment Specification for Inertial Profiler.

C) Calibration
Calibrate the profilograph or profilometer within the following limits:
1. Horizontal measurements must be within 5 feet per 1,000 feet of distance tested.

2. \Vertical measurements must be the same as those of the calibration blocks
measured.

Submit a profilograph or profilometer calibration report to the City Engineer after every
calibration using the appropriate form provided by the City Engineer. Calibrate the
profilograph or profilometer the day of the testing prior to collecting the smoothness data.
Repeat the calibration as directed by the City Engineer.

D) Provision and Operation of the Profilograph/Profilometer

If specified, provide a profilograph or profilometer operator, certified by the Oklahoma
Highway Construction Materials Technician Certification Board, to perform profilograph or
profilometer measurements, and to interpret and analyze the produced profilograms.

330.04 CONSTRUCTION METHODS
A) Surface Testing

Notify the City Engineer by phone 24 hours before performing any surface testing. If the
City Engineer is unable to be reached by phone, notify the City Engineer in writing by
email. Surface testing performed without proper notification or coordination with the City
Engineer will not be accepted.

Provide traffic control for smoothness measurements regardless of the provider or
operator of the equipment. If specified, use an acceptable and approved profilograph or
profilometer to measure pavement smoothness. Collect profilometer readings or
profilograph traces beginning at a location 25 ft prior to the beginning point of a project,
including any exception areas, and through all bridges and changes in the pavement types
to a location 25 ft beyond the ending point of a project, including any exception areas. The
surface will be tested as soon as possible after the completion of the work. If milling is not
required for overlay projects, the surface will be tested immediately before construction
and as soon as possible after completion of the work to determine the percent reduction
in the profile index in accordance with Table 330:2. However, the contractor may request
in writing the elimination of the before construction testing requirement. Elimination of such
testing will also eliminate the contractor’s option of using Table 330:2 for pay purposes.

For full depth asphalt pavement, test the next to last lift and perform any corrective action
on bumps and dips by fine milling of the HMA in accordance with Subsection 312.04.B or
as approved by the City Engineer prior to placing the final lift. Test the final lift to determine
the pay adjustment.

For concrete pavement where a longitudinal construction joint is within 6 inches of the
wheel path, provide an additional test along the joint for the purpose of determining
corrective action. The pay adjustment will be based on the test within the wheel path.

The City Engineer will include smoothness deviations at construction and expansion joints
when calculating the profile index and when identifying bumps.
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Remove objects and foreign material on the surface before testing. Remove any protective
covers before testing. Properly replace protective covers after testing. While testing for
smoothness, produce a final trace. Produce a second trace for segments on which
allowable surface corrections have been made. The second trace must contain a minimum
of 50 feet on either end of the corrected area and it must have the correct stationing.

Propel the profilograph at a speed no greater than 3 mph. Gather data at lower speeds if
the pavement or bridge deck is rough or profilograms are not being produced clearly.

Operate the profilometer at a constant speed as recommended by the manufacturer, but
no greater than 20 mph for a light-weight profilometer.

The testing sequence of the pavement or bridge deck to be tested will be one pass per
driving lane in the wheel path farthest from the edge of a pavement or bridge deck. The
profilograph/profilometer must be within the planned driving lane when making a pass.
Provide the profilogram evaluations to the City Engineer, including at a minimum:

¢ Company name,

e Operator name,

o Federal/state project number,

e Job piece number,

¢ Route number/name,

e Lane description (NB, SB, EB, WB)

e Lane location (left, center, right)

e Pass description (1st, 2nd, etc.)

e Correct time and date,

e The electronic files from which the profilograms were derived, and

e An evaluation summary extended to include pay adjustments per segment and

totaled, in spreadsheet format, within 14 days after the final trace is run.

A continuous graphical trace may consist of a single trace or multiple traces including the
minimum overlap, and may be submitted as an electronic file to the City Engineer.

Take additional profiles only to define the limits of an out-of-tolerance surface variation.
The City Engineer reserves the right to verify the testing, the evaluation, or both. The City
Engineer’s test results will be considered final. If the contractor’s test results contain
significant errors, the City or Awarding Public Agency may assess the cost of the
verification efforts.

Evaluation

For pay adjustment purposes, evaluation of the surface testing results will be limited to the
following specifications:

1. Profile Index

An “extent” is defined as a segment of driving lane of pavement or bridge deck 528
ft long or the entire length of bridge, including approach slabs, whichever is less.
Use ProVAL or other City Engineer approved computerized profilogram reduction
system to calculate a profile index for an extent. Other computerized profilogram
reduction systems must be submitted in writing to the City Engineer for approval.
Calculate the index by summing the vertical deviations using a zero-blanking band
(0.2 for bridge decks) as indicated on the profile trace. The City Engineer may
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require additional field surveys to establish bump locations. Convert the
measurements from inches into inch per mile. When the quantity represented is
less than a full extent in length, the contractor may combine the quantity with an
adjacent full extent or treat it as a separate extent.

2. Bumps

Bumps may appear as high points on the profile trace and correspond to high
points on the pavement or bridge deck surfaces. Unacceptable bumps are defined
as bumps with vertical deviations greater than 0.60 in, without using a blanking
band, in a 25 foot span.

3. Exceptions

The following areas will be considered as exceptions:
e Shoulders,
e Ramps,
e Two-way, left turn lanes,
o Acceleration, deceleration, climbing, and turn lanes less than 528 ft,

e Tapered transitions associated with shoulders, ramps, acceleration,
deceleration,

e Climbing and turn lanes,

e Pavement with horizontal centerline curves with radii less than 1,000 ft and
the superelevation transitions of these curves,

e In overlays only, areas in roadway within a 10 ft radius of existing inlets,
street returns, and utility covers (this exception does not apply to full depth
pavements), and

e Pavement areas requiring handwork (this exception does not apply to
areas placed by hand for the contractor's convenience).

e These exception areas will not require testing for smoothness, however the
requirements for tolerances defined in subsection 301.04 of the Standard
Specifications will remain in effect. For the above exceptions, the profile
index, calculations and associated adjustments specified in this special
provision will not apply.

4. Special Evaluation Requirements

The City Engineer will evaluate bridge approach slabs in accordance with bridge
deck smoothness requirements. There will be no exceptions made for any portion
of bridge decks or approach slabs. The profile measurements for the entire length
of the bridge deck and approach slabs will be used for the determination of the pay
adjustments.

The City Engineer will exclude the following from the profile index calculation used
for determining pay adjustments for new pavements and overlays:

e For a secondary street, the 25 feet that ties into an existing primary street
as determined by the City Engineer,

e The 25 ft that ties into existing bridges or approach slabs (this does not
apply to new bridge construction), and

e The 25 ft at the beginning and ending stations of the project (this does not
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apply to multiple adjoining projects in a single contract).

These excluded areas will be tested for smoothness, and the requirements for
mandatory correction of bumps as defined in this special provision and tolerances
defined in subsection 401.040f the Standard Specifications will remain in effect.
Such corrections (including grinding) will not affect pay adjustments of individual
extents or a possible incentive for overall smoothness.

C) Surface Correction

Ensure all ground surfaces exhibit good workmanship and are neat in appearance. Ensure
all ground final surfaces are in accordance with subsection 325.04.A.(1) of the Standard
Specifications. Fog seal the surfaces of ground asphalt pavements. Cores for thickness
determination, as applicable, will be taken subsequent to all corrective work. Perform all
corrective actions, including identifying locations needing correction, and all work
associated with the correction, at no additional cost to the City or Awarding Public Agency.

Grind the concrete in the vicinity of the joint as part of the corrective process when
correcting bridge decks and approach slabs. Do not grind metal expansion joints. Do not
reduce the concrete cover over reinforcing steel to less than 2 inches. Retexture the
surfaces of corrected areas in accordance with Subsection 409 of the Standard
Specifications.

1. Pavements

Unless otherwise permitted in writing by the City Engineer, correct all new
pavement surfaces to acceptable limits as specified below:

¢ Reduce pavement extents having indices in excess of acceptable limits in
Table 330:1 (greater than 46.9 in/mi), not including areas defined in
Subsection 330.04.B.(3) “Exception” or 330.04.B.(4) “Special Evaluation
Requirements,” to a Profile Index of 35.0in/mi or less.

¢ Reduce surfaces having individual bumps in excess of 0.60 inch in a 25
foot span, including any areas defined as “Exception” (subsection
330.04.B.(3)) or “Special Evaluation Requirements” (subsection
330.04.B.(4)), to a Profile Index below 0.60 inch in 25 foot span.

e When an unacceptable pavement extent or bump is permitted to be
excluded from correction in writing by the City Engineer, the location will be
considered a “ground area” for the purposes of incentive determination in
accordance with 330.06 “BASIS OF PAYMENT?” of this provision.

2. Bridge Decks and Approach Slabs
Unless otherwise permitted in writing by the City Engineer, correct all new bridge
decks and approach slabs to acceptable limits as specified below:

e Reduce extent of bridge decks and approach slabs having indices in
excess of acceptable limits in Table 330:3 Class | to a Profile Index of 36.0
in/mi or less, or Table 330:3 Class Il to a Profile Index of 40.0 in/mi or less
as applicable.

e Reduce surfaces having individual bumps in excess of 0.60 inch in a 25
foot span to a Profile Index below 0.60 inch in 25 foot span.

330.05 TESTING — VACANT
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330.06 METHOD OF MEASUREMENT — VACANT

330.07 BASIS OF PAYMENT

There will be no separate payment for providing and/or operating a profilograph or profilometer.
Include such costs, and any other costs related to smoothness measurements or evaluations, in
the price for Contractor's Quality Control when the proposal contains a pay item for quality control
and acceptance. Otherwise include such costs as incidental in the prices of other items.

Failure to provide the information listed in subsection 330.04.A for profilogram evaluations will
result in a $500 pay deduction per instance to be applied on the pay adjustment.

The pay adjustments shown in the following tables are for extents of 528 feet in length. Pay
adjustments for extents of different lengths will be reduced or increased proportionally. (i.e.
adjustment for a 792 feet extent is equal to the pay adjustment from the Table multiplied by 1.5).

The pay adjustments shown in the following tables are for extents of 12 feet in width. Pay
adjustments will not be made for extents of different widths.

A) Pay Adjustment for Pavements

The City Engineer will base pay adjustments for smoothness of pavements on the initial
profile indices determined before corrective actions.

The City Engineer will base smoothness pay adjustments for pavement sections removed
and replaced or overlaid as approved by the City Engineer on the profile indices
determined after the corrective actions, but before grinding. The City or Awarding Public
Agency will not increase pay for pavements with grinding. The smoothness pay
adjustment will be determined for each extent in accordance with Table 330:1 or, when
applicable, Table 330:2. In the event that the pay adjustment from Table 330:2 results in
less pay than that established by using Table 330:1, the adjustment will be derived from

Table 330:1.
Table 330:1
SMOOTHNESS PAY ADJUSTMENTS
Pavements
Profile Index (in/mi)? Adjustment’ Profile Index (in/mi) 2 Adjustment *
(greater than 45 mph) ($ / Extent) (45 mph or less and ramps) ($ / Extent)
15.0 or less 1,250 19.0 or less 1,250
15.1 t0 25.0 3,125 - 125x 19.1 10 29.0 3,625 - 125x
25.1t0 35.0 0 29.1t0 39.0 0
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35.1t041.0 14,000 - 400x 39.11t045.0 15,600 - 400x

41.1t0 46.9 32,450 - 850x 45.1t0 50.9 35,850 - 850x

47.0 or more -7,5003 51.0 or more -7,500 4

Where “X” is the profile index (in/mi.)

' These pay adjustments are for 10" thick asphalt and 8" thick P.C. concrete pavements. Pay adjustments for
pavements or overlays of different thicknesses will be reduced or increased proportionally, based on the typical
section for the extent. (i.e. pay adjustment for a 12" P.C. concrete pavement is equal to the adjustment from
the Table multiplied by 1.5).

2 Except as noted in subsection 330.04.B.(4) pay adjustments for roadways (including ramps and service
roads) will be based on posted speed limits.

3 Correct pavement extents with profile indices greater than 46.9 in/mi to 35.0 in/mi or less at no additional
expense to the City or Awarding Public Agency. The required correction will not increase payment unless
deficient sections are removed or overlaid. Failure to correct to 35.0 in/mi will result in zero payment for the
affected extents.

4 Correct pavement extents with profile indices greater than 50.9 in/mi to 39.0 in/mi or less at no additional
expense to the City or Awarding Public Agency. The required correction will not increase payment unless
deficient sections are removed or overlaid. Failure to correct to 39.0 in/mi will result in zero payment for the
affected extents.

TABLE 330:2
SMOOTHNESS PAY ADJUSTMENTS
Overlays - No Milling Required

Total Nominal Thickness > 1.5 inches

Reduction in Profile Index (%) Adjustment ($ / Extent)
90.0 or more 140
90.0 through 60.0 10x - 760
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60.0 through 50.0 40x - 2,560

Less than 50.0 Unacceptable

Total Nominal Thickness < 1.5 inches

Reduction in Profile Index (%) Adjustment ($ / Extent)
85.0 or more 140
85.0 through 55.0 10x - 710
55.0 through 45.0 40x - 2,360
Less than 45.0 Unacceptable

Where “x” is the reduction in the Profile Index (%)

" The above adjustments are for 1" thick asphalt or concrete overlays. Adjustments for
overlays of different thicknesses will be reduced or increased proportionally, based on the
typical section for the extent (i.e. adjustment for a 2" overlay is equal to the adjustment from
the Table multiplied by 2).

B) Pay Adjustments for Bridge Decks and Approach Slabs

For those sections corrected or ground in a manner approved by the City Engineer pay
adjustments for smoothness of bridge decks will be based on the profile indices
determined after corrective actions. Pay for a bridge deck or approach slab extent that is
corrected or ground for any reason will be limited to a maximum of full pay, including
extents whose profile indices would otherwise justify incentive pay.

For projects with multiple bridges, the bridges will be evaluated independently. Corrective
action on any bridge will not affect the pay adjustment on any other bridge.

The smoothness pay adjustments will be determined for each extent in accordance with
Table 330:3.

TABLE 330:3

SMOOTHNESS PAY ADJUSTMENTS
Bridge Decks and Approach Slabs

CLASS |
Profile Index (in/mi) Adjustment ($ / Extent) '3
6 or less 7,500
6.1 through 24 10,500 - 500x
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24 .1 through 36

55,500 - 2,375x

More than 36

Unacceptable 2

CLASS I

10 or less

7,500

10.1 through 24

12,850 - 535x

24 .1 through 40

45,010 - 1,875x

More than 40

Unacceptable 2

Where “x” is the profile index (in/mi.)

' These adjustments for the bridge decks and approach slabs are independent of thickness of

the bridge deck.

2 Failure to correct to maximum acceptable profile index will result in zero payment for the

affected extents.
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APPENDIX A
SMOOTHNESS SPECIFICATION INFORMATION SHEET FOR
PROJECT NUMBER

Equipment -
The profilograph / profilometer is to be provided by the (select one):
O CITy [0 CONTRACTOR

The profilograph / profilometer is to be operated by the (select one):
O CITY [0 CONTRACTOR

Roadway -

[J The requirements specified in this special provision will govern the smoothness
requirements for the paving on this project.

[ The requirements specified in this special provision will not govern the smoothness
requirements for the paving on this project.

Bridge -

1 The requirements specified in this special provision will govern the smoothness
requirements for the following bridges according to each bridge’s classification:

Bridge Number Class | or Il

L1 All Bridges

Class | bridge decks are those that do not present significant special problems due to geometry.

Class Il bridge decks are those that do present significant special problems due to geometry.
Geometric features include but are not limited to skews, variable widths, variations in super
elevation, sharp horizontal curves, or multiple profiles. The classification specified herein is final
and will be used as a basis for payment.

The requirements specified in this special provision will not govern the smoothness requirements
for this project.
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SECTION 340--ASPHALT SAFETY EDGE

340.01 DESCRIPTION

The asphalt safety edge is a beveled pavement edge to help lessen the severity of roadway
departures. When a driver drifts off the paved surface, the safety edge provides greater ease for
re-entering the roadway, and reduces the risk of over steering and loss of control of the vehicle.

o Safety edge is required on asphalt concrete highway construction (permanent or
temporary), on all routes, for all design speeds and types of traffic, when the following
conditions exists:

e the roadway is an open section (no curb),
¢ the increase in pavement thickness is 2" or greater, and
o the paved shoulder width is 4 feet or less.

With the City Engineer’s approval, the safety edge may be constructed when the paved shoulder
width is greater than 4 feet.

340.02 MATERIALS

Construct the safety edge using the same material used to construct the adjoining pavement or
shoulder.

340.03 EQUIPMENT

Equip the paver to ensure a 30 £ 5 degree wedge along the outside edge(s) of the roadway
(measured from the horizontal plane) is in place after final compaction of the final surface course.
Use an approved mechanical device that will:

o Apply compactive effort to the asphalt mixture to eliminate objectionable voids as the
mixture passes through the wedge device, and

e Produce a wedge with a uniform texture, shape, and density while automatically adjusting
to varying heights encountered along the roadway shoulder.

340.04 CONSTRUCTION METHODS

When paving operations result in a drop off of greater than 2 inches at the outside edge(s), or as
approved by the City Engineer, attach a device to the paver screed to confine material at the end
gate and extrude the asphalt material in a wedge shape having an angle between 30 £ 5 degrees.
Ensure the wedge is compacted sufficiently as to eliminate objectionable voids. Maintain contact
between the device and road shoulder surface; and allow automatic transition to cross roads,
driveways, and obstructions. Use the device to constrain the asphalt head, reducing the area and
increasing the density of the extruded profile.

The City Engineer may allow short sections of handwork when necessary for transitions at
driveways, intersections, interchanges, and bridges.

Do not construct the safety edge at longitudinal joints in the pavement section.
Safety edge shape can be constructed on each lift of asphalt, or on the full specified depth on the
final lift.

340.05 TESTING — VACANT
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340.06 METHOD OF MEASUREMENT
Asphalt safety edge will not be measured for payment.

340.07 BASIS OF PAYMENT

Include the cost of constructing the asphalt safety edge in the price bid for the asphalt concrete
paving pay item(s) included in the contract.

SECTION 341--ASPHALT CRACK REPAIR

341.01 DESCRIPTION
This section covers sawing, cleaning, and sealing joints in existing asphalt concrete pavement.

341.02 MATERIALS
Provide materials in accordance with the following criteria:
A) ¥ Wide or Less

The asphalt crack seal material must be Crafco Polyflex Type 2 — Part No. 34518, RP
FLEX 2 or approved equal.

B) Greater than 34" to Less than 2” Wide

Asphalt cracks greater than 3/4" to less than 2” wide in pavement surfaces requires Type
S6 Hot Mix Asphalt in accordance with Section 908.04.

C) 2" Wide and Greater

Transverse asphalt cracks 2” wide or wider will require the following:
o Class “C” Concrete (2400 PSI strength within 3 days) in accordance with 901.01.
e Geo-Composite Fabric Membrane (Bid Item 822-01) in accordance with the

Special Technical Provisions.
341.03 EQUIPMENT
A) Concrete Saw

Provide concrete saws capable of sawing asphalt concrete to the dimensions described
herein. Handheld saws are allowed when used in a manner that accomplishes that crack
preparation and widening in an acceptable manner.

B) Air Compressor

Provide air compressors capable of delivering compressed air with a pressure of at least
90 psi. Ensure the compressors include traps to remove free water and oil from the
compressed air.

C) Provide self-propelled steel wheel compactors.

341.04 CONSTRUCTION METHODS

The City Engineer will mark the asphalt cracks to be repaired and identify the crack width and
crack repair strategy required.

2023.09.12
300 - 87



A)

%" Wide or Less

The asphalt crack seal material must be installed in accordance with the manufacturer’s
recommendations. The asphalt crack seal material must be placed first when also using
Type S6 Hot Mix Asphalt Crack Repair to fill cracks between %" and 2”.

Varying crack widths to be sealed by the contractor as follows:

e Cracks between 0” and %" are sealed only with asphalt crack seal material Crafco
Polyflex Type 2 — Part No. 34518, RP FLEX 2 or approved equal.

e Cracks greater than %" to less than 2” are filled only with Type S6 Hot Mix Asphalt.

e When narrow cracks (0” to %”) intersect wider cracks (3/4” to 2”), the Crafco
sealant must be installed first.

Whenever a leveling course is used, 0” to %" cracks must be cleaned but not sealed by
the contractor. Cleaning consists of 90 psi compressed air, brushing or vacuum
techniques to remove debris. Include cost of cleaning in other items of work.

Greater than %4” to Less than 2” Wide

Asphalt cracks greater than 3/4" to less than 2” wide in pavement surfaces to be overlaid
with Hot Mix Asphalt must be cleaned by the contractor by blowing out the cracks using a
90-psi air compressor and in a manner acceptable to the City Engineer. Fill cleaned cracks
by hand with Type S6 Hot Mix Asphalt prior to resurfacing. Said asphalt must be placed
about 3/8” to 1/2” above the existing pavement surface to allow for compaction. A small
steel wheel roller shall be used to compact the asphalt.

2” Wide and Greater

Transverse asphalt cracks 2” wide or wider must be repaired by contractor by removing
the asphalt and cleaning the crack. The trench width must be a minimum of 6” and the
trench depth must be a minimum of 6” or the depth of the asphalt pavement, whichever is
greater. The trench walls must be vertical. The trench must be filled with Class “C”
Concrete (2400 PSI strength within 3 days) concrete up to the existing pavement surface.
The bottom of the trench must be firm and unyielding before concrete placement. A two-
foot-wide strip of “Geo-Composite Fabric Membrane” (Bid Item 822-01) must be centered
and placed on the trench. The “Geo-Composite Fabric Membrane” must be installed per
the Special Technical Provisions. The fabric will not be paid for separately and will be
included in the cost of the Asphalt Crack Repair item.

341.05 TESTING — VACANT

341.06 METHOD OF MEASUREMENT

The City Engineer will measure the length and width classification of asphalt crack repaired that
has been successfully completed in accordance with this specification. Transitions between width
classifications will be measured at the greater width classification for payment.

Any Geo-Composite Fabric Membrane or Class “C” Concrete required will not be measured and
paid for separately.
341.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

2023.09.12
300 - 88



Pay Item: Pay Unit:

(A) ASPHALT CRACK REPAIR (3/4” WIDE OR LESS) Linear Foot

(B) ASPHALT CRACK REPAIR (GREATER THAN 3/4” TO Linear Foot
LESS THAN 2" WIDE )

(C) ASPHALT CRACK REPAIR. (2 WIDE AND GREATER) Linear Foot

The per linear foot payment for Asphalt Crack Repair shall be full compensation for furnishing all
materials (including asphalt crack seal material, fabric and Class “C” Concrete), labor, equipment,
tools and incidentals, and for performing the work in accordance with this specification.
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SECTION 401 — STRUCTURAL EXCAVATION

401.01 DESCRIPTION

401.01.01- GENERAL

This section covers structural excavation which consists of the removal of material for the
construction of foundations for bridges, retaining walls, head walls for culverts, or other
structures, and other excavation designated on the plans or in these specifications or in
the special provisions as structural excavation, and the subsequent backfill of these same
structures.

Structural backfill shall consist of furnish material, if necessary, and placing and
compacting backfill material around structures to the lines designated on the plans as
specified or directed by the City Engineer.

Structural excavation and structural backfill shall include the furnishing of all materials and
equipment; the construction or installation of all cofferdams and other facilities which may
be necessary to perform the excavations and place and compact the backfill; and the
subsequent removal of such facilities, except where they are required or permitted by the
plans or specifications to remain in place.

401.01.02- COFFERDAMS

Cofferdams for foundation construction shall be carried well below the bottom of the
footings and shall be well braced and reasonably watertight. The interior dimensions of
cofferdams shall provide sufficient clearance inside the walls for constructing forms and
driving piles and to permit pumping outside the forms.

If, in the judgment of the Contractor, the clearance provided on the plans between the
outside line of the footing and any pile or interior wall or surface is not sufficient to permit
the driving of piles or building of forms, he may provide such necessary clearance by
constructing the cofferdam sufficiently large to provide such clearance as he may deem
necessary. Any such enlargement more than one (1) foot outside the dimensions of the
footing as shown on the plans shall be considered as being for the sole purpose of
expediting the work of the Contractor and such excavation and backfill shall be at the
Contractor's expense.

Cofferdams which are tilted or moved out of position by any cause during the process of
sinking shall be plumbed or enlarged to provide the necessary clearance and proper pier
location and such work shall be at the Contractor's expense.

In tidal water or in streams at a time of probable flood, cofferdam walls shall be vented at
low water elevation to insure equal hydrostatic head both inside and outside of the
cofferdam during the period of pouring and setting of seals.

No shoring will be permitted in cofferdams which will induce stress, shock, or vibration in
the permanent structure.

For substructure work, the Contractor shall submit drawings showing his proposed method
of cofferdam construction and other details left open to his choice or not fully shown on
the plans. The type and clearance of cofferdams, insofar as such details affect the
character of the finished work, will be subject to the approval of the City Engineer, but
other details of design will be left to the Contractor who will be submitted a minimum of
ten (10) to thirty (30) days in advance of the time the Contractor begins construction of the
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cofferdams.

After completion of the substructure, the cofferdams will all sheeting and bracing, shall be
removed at least two (2) feet below the level of the stream bed, by the Contractor at his
expense, and such removal shall be performed in a manner that will not disturb or mar the
finished concrete or masonry.

401.02 MATERIALS — VACANT

401.03 EQUIPMENT — VACANT

401.04 CONSTRUCTION METHODS

A) Excavation

1.

When footing concrete or masonry is to rest upon rock, the rock shall be removed to
a depth sufficient to expose sound rock. The rock shall be roughly leveled off or cut to
approximate horizontal and vertical steps and shall be roughened. Seams in the rock
shall be grouted under pressure or treated as the City Engineer may direct and the
cost thereof will be included for payment in the quantities for the unit of the structure
for which the excavation is made. When footing concrete or masonry is to rest on an
excavated surface other than rock, care shall be taken not to disturb the bottom of the
excavation and final removal of the foundation material to grade shall not be made
until just before the concrete or masonry is placed. Except when over excavation is
directed by the City Engineer, excavation below grade shall be replaced at the
Contractor's expense with the same class of concrete specified for the structure and
at the time the concrete for the structure is being placed.

Excavated material required to be used for backfilling may be deposited by the
Contractor in storage piles at points convenient for rehandling of the material during
the backfilling operations. The location of storage piles shall, however, be subject to
the approval of the City Engineer who may require that the survey centerline of the
structure and the transverse or hub line of any unit of the structure be kept free of any
obstruction.

Excavated material required to be wasted shall be disposed of as directed by the City
Engineer, and the disposal shall be in such manner as not to obstruct the stream or
otherwise impair the efficiency or appearance of the structure or other part of the work.

For all single and multiple box culverts, pipe culverts, and pipe arch culverts where the
soil encountered at established footing grade is a quicksand, muck, or similar unstable
material, the following procedure shall be used unless other methods are called for on
the plans:

All unstable soil shall be removed to a depth of two (2) feet below bottom of culvert for
culverts two (2) feet or more in height, and to a depth equal to the height of culvert for
culverts less than two (2) feet in height. Such excavation shall be carried at least one
(1) foot beyond the horizontal limits of the structure on all sides. All unstable soil so
removed shall be replaced with suitable stable material, placed in uniform layers of
suitable depth for compaction as directed by the City Engineer, and each layer shall
be wetted if necessary, and compacted by rolling or tamping as required to provide a
stable foundation for the structure. Soil which is of sufficient stability to sustain properly
the adjacent sections of the roadway embankment will be considered a suitable
foundation material for the culvert.
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6. When the material encountered at footing grade of a culvert is found to be partially
rock or incompressible material, and partially a soil or material that is compressible but
otherwise satisfactory for the foundation, the incompressible material shall be removed
for a depth of six (6) inches below the footing grade and backfilled with a material like
the compressible foundation used for the rest of the structure.

7. When the material encountered at footing grade of a bridge bent or pier is found to be
partially of rock or incompressible material, and partially of a compressible material,
the foundation shall not be placed until the City Engineer has inspected the footing
and authorized such changes found necessary to provide an adequate foundation.

B) Backfill

Structural back fill shall not be placed until the structure footings or other portions of the
structure or facility have been inspected by the City Engineer and approved for backfilling.
As soon as practicable all spaces excavated under this item and not occupied by the
permanent structure shall be backfilled, except that no backfill shall be placed against any
abutment or retaining wall until such structure has been in place at least seven (7) days.
No backfill shall be placed adjacent to box culverts until the top slab has been in place at
least four (4) days. When called for on the plans, special backfill material, such as pit run
gravel, shall be placed at the locations and in the manner called for on the plans. All other
backfill material shall be earth, free of any appreciable amount of stone or gravel particles
more than four (4) inches in greatest dimension, large or frozen lumps, wood or other
extraneous material, and shall be of such gradation as to permit thorough compaction.

That portion of backfill which will support any portion of the roadway or embankment shall
be placed in uniform layers not to exceed six (6) inches in depth (loose measurement) and
compacted to that each layer and the completed backfill has a density of not less than
ninety-five (95) percent of the maximum density as determined by ASTM Designation D-
698.

That portion of backfill which will not support any portion of the completed roadway or
embankment shall be placed in layers not more than ten (10) inches in depth and
compacted to a density comparable with the adjacent, undisturbed material. The
compacted layers of backfill shall be brought up uniformly on all sides of the structure or
facility.

Care shall be taken to prevent any wedging action when placing backfill around abutments
or wingwalls.

Compaction of structural backfill by ponding and jetting will be permitted when, as
determined by the City Engineer, the backfill material is of such character that it will be
self-draining when compacted and that foundation materials will not soften or be otherwise
damaged by the applied water, and no damage to the structure from hydrostatic pressure
will result. Ponding and jetting of the upper two (2) feet below finished subgrade will not
be permitted in roadway areas. When ponding and jetting is permitted, material for use as
structural backfill shall be placed and compacted in layers not exceeding four (4) feet in
thickness. The work shall be performed without damage to the structure or softening of
the embankment, and in such a manner that excess water will not be impounded. Ponding
and jetting methods shall be supplemented using vibratory or other compaction equipment
when necessary to obtain the required compaction.

401.05 TESTING — VACANT
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401.06 METHOD OF MEASUREMENT

Measurement for payment will be for material excavated within the limits shown on the plans or
as directed by the City Engineer.

Unless otherwise provided in the special provisions or proposals, no payment will be made for
structural excavation or backfill as such; the cost thereof under normal circumstances being
considered as included in the price bid for the construction or installation of the items to which
such excavation or backfill is incidental or appurtenant.

Payment for such excavation or backfill will be made only when the special provisions or proposal
provide.

When provided for, payment for work performed under these specifications will be made at the
unit price bid per cubic yard for Unclassified Excavation which price shall be full compensation for
all excavation and backfill and for all materials, labor, tools, and incidentals necessary to complete
the work.

401.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay ltem: Pay Unit:
(A) STRUCTURAL EXCAVATION Cubic Yard

Such payment shall be compensation in full for furnishing all materials, labor, equipment, tools,
and incidentals, and for performing the work in accordance with these specifications.

SECTION 402 — DRILL SHAFT FOUNDATIONS

402.01 DESCRIPTION

This section covers the construction of foundations consisting of reinforced concrete shafts with
or without bell type concrete footings. Concrete shafts shall be placed in drilled excavation when
the shafts are without bell type footings and in drilled and underreamed excavation when shafts
are with bell type footings. Such foundations shall be constructed in accordance with this item
and in conformance with the details and governing dimensions shown on the plans.

402.02 MATERIALS

All concrete materials and their preparations shall be in accordance with the requirements of
Section 901, "Portland Cement Concrete", and the additional requirements herein.

When Casing of the shaft is required, the following shall apply:
A) The maximum size coarse aggregate shall be one and one-half (1 1/2) inches.

B) The elapsed time from beginning of placement of concrete in the cased portion of the shaft
until extraction of the casing is begun, shall not exceed thirty (30) minutes. If a set retarding
admixture is used, this time shall not exceed one (1) hour. If nonagitating equipment is
used to haul the concrete from a central mixing plant the elapsed time from discharge of
concrete from the mixer to placement in the shaft shall not exceed ten (10) minutes. If a
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set retarding admixture is used, this time shall not exceed thirty (30) minutes.

C) When the temperature of the air or concrete is above eighty-five (85) degrees F, an
approved set retarding admixture will be required in all drilled shaft concrete.

D) Reinforcing steel shall conform to the requirements of Section 923, "Reinforcing Steel".
The sizes and dimensions shall be as shown on the plans.

402.03 EQUIPMENT — VACANT

402.04 CONSTRUCTION METHODS

The Contractor shall do all excavation required for the shafts and bell footings through whatever
materials are encountered, and to the dimensions and elevations shown on the plans or required
by the site conditions. Unless otherwise shown on the plans, all shafts shall be bored plumb to a
tolerance of one and one-half (1 72) inches for depths up to and including ten (10) feet plus an
additional tolerance of five hundredths (0.05) inch per foot for depths more than the first ten (10)
feet. When bells are required, they shall be excavated to form a bearing area of the size and
shape shown on the plans. Shafts and bells may be excavated either by hand or by mechanical
methods. Blasting methods shall be used only with permission of the City Engineer and when
used shall be so conducted as to avoid disturbance of the formations below or outside the limits
of the proposed shaft concrete.

The plans indicate the expected depths and elevations at which satisfactory bearing material will
be encountered, and this information will be used as a basis for the contract. If satisfactory
foundation materials are not encountered at plan elevations, the footings may be raised or
lowered as determined by the City Engineer. Alterations in plan depths shall be made as judged
proper to satisfactorily comply with the design requirements.

Casings will be required for shaft excavations when such provision is necessary to prevent caving
of the material or when necessary to shut off seepage water. Casings shall be of metal and of
ample strength to withstand handling stresses, the pressure of concrete and of the surrounding
earth or backfill materials and shall be watertight. The inside diameter of the casing shall not be
less than the nominal size of the shaft. No extra compensation will be allowed for the concrete
required to fill an oversize casing or oversize excavation.

When the drilling operation reaches a point where caving conditions and/or excess groundwater
is encountered, no further drilling will be allowed until a construction method is employed which
will prevent any caving that tends to make the excavation appreciably larger than the size of
casings to be used. Drilling in @ mud slurry without the removal of cuttings, or other construction
methods which will control the size of excavation, will be permitted.

If the elevation of the top of the shaft is below ground level at the time of concrete placement, an
oversize casing from ground elevation to a point below the top of the shaft shall be required to
control caving of any material into the freshly placed concrete.

Any excavation for the footing bells or shafts beyond the lines required, shall be backfilled with
concrete at the Contractor's expense. Where casings are used, the Contractor will be permitted
to backfill around the upper portion of the casing with pea gravel or other granular material. Where
a double casing is required for a portion of the shaft, no material shall be placed between the
casings, but this area will be filled with concrete.

Under normal operations when the casing is to be removed, the removal shall not be started until
all concrete placement is completed in the shaft. Movement of the casing for short pulls of a few
inches or rotating of the casing to ensure the breaking of bond of the concrete to the casing will
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be permitted. When unusual conditions warrant, the casing may be pulled in partial stages. In all
cases a sufficient head of concrete shall be always maintained above the bottom of the casing to
overcome hydrostatic pressure. Extraction of the casing shall be at a slow, uniform rate and the
pull shall be in a truly vertical direction.

If any upward movement of the concrete and/or steel inside the casing occurs at any time during
the pulling operation, the following criteria shall govern:

If the upward movement is one (1) inch or less, the casing may be left in place and the shaft used
if the concrete is vibrated or rodded to reconsolidate the concrete. Vibration or rodding shall not
be used to attempt to break the casing loose for extraction unless the entire shaft is to be replaced.

If the upward movement is greater than one (1) inch, all the material shall be removed, and the
entire drilled shaft operation shall be redone.

Placing of drilled shaft concrete under water shall not be done without the permission of the City
Engineer.

Material excavated from shafts and bells and not used in the backfill around the completed bents
or piers shall be disposed of as directed by the City Engineer. The disposal of such material shall
be in such manner as not to obstruct the stream or otherwise impair the efficiency or appearance
of the structure or other parts of the works.

At the time concrete is placed, the excavation shall be free from accumulated seepage water and
all loose material shall be removed from the base area.

The Contractor shall provide suitable access and lighting for the City Engineer to inspect the
completed foundation excavation and check the dimensions and alignment of drilled shafts and
the underreamed excavation when underreaming is required.

At any time when a person is in the hole, provisions shall be made for pumping fresh air to the
workman. Any required lighting shall be by electric lights. Any mechanical equipment used in the
excavation shall be operated by air or electricity. The use of gasoline driven engines placed in the
excavation for pumping or drilling will not be permitted.

In order that the City Engineer may judge the adequacy of a proposed foundation, the Contractor,
if requested, shall make soundings, or take cores at his expense to determine the character of
the supporting materials. The depth of such soundings or cores will not be required to exceed five
(5) feet below the proposed footing grade. It is the intent of this provision that soundings shall be
made, or cores taken at the time the excavation in each foundation is approximately complete.

When the plans require drilled shafts in the end bents, the embankment at the bridge ends shall
be made to grade shown and thoroughly compacted as provided in the governing specifications
prior to drilling for end bent shafts.

A) Reinforcing Steel - The reinforcing steel cage for the shaft consisting of longitudinal bars
and spiral hooping or lateral ties shall be completely assembled and placed into the shaft
as a unit. Generally, the reinforcing steel unit shall not be placed until immediately before
concreting operations are to be started.

The longitudinal bars shall be tied to the spiral hooping at intervals not to exceed twelve
(12) inches on centers to provide a rigid unit.

For cased shafts where the reinforcing steel cage is over thirty (30) feet in length, the
longitudinal bars shall be tied at each intersection of the spiral hooping for a distance of
one-fifth (1/5) the depth of shaft from the bottom of the cage.

The cage of reinforcing steel shall be supported from the top by some positive method to
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prevent slumping downward during extraction of the casing.

In uncased shafts, side spacer blocks of concrete shall be used at intervals along the shaft
to insure concentric spacing for the entire length of shaft. In cased shafts, concrete spacer
blocks shall not be used, but metal "chair" type spacers shall be placed vertically at
intervals around the steel cage to insure concentric spacing inside the casing.

B) Concrete - The work shall be performed in accordance with the provisions of Section 403,
and in conformance with the requirements herein.

Preferably, concrete shall be placed immediately after all excavation is complete and
reinforcing steel placed.

Concrete placing shall be continuous from the beginning of placing in the shaft or footing
bell to the top of shaft or to construction joint as may be indicated on the plans. Time
intervals will be allowed for pulling casings, for placing forms, and other operations
necessarily carried on in sequence with the placing operations. The reinforcing steel cage
shall be held vertical in some manner to restrain the steel from slumping during the
concrete placement operation.

Concrete shall be placed through a suitable tube to prevent segregation of concrete
materials and unnecessary splashing on the reinforcing steel cage. The tube shall be
made in sections to permit the discharge and raising as the placement progresses. A non-
jointed pipe may be used if sufficient openings of the proper size are provided to allow for
the flow of concrete into the shaft.

Wherever a casing is used, the casing shall be smooth and well-oiled and shall extend
sufficiently above the grade of the finished shaft to provide excess concrete to be placed
for the anticipated slump due to the casing removal. Where a casing is to be pulled, the
concrete placed in casing shall be of such workability as to require no vibrating or rodding.

Where a cap block or groundline strut is shown on the plans to be placed at the top of the
drilled shaft, and the cap or strut is shown to be placed monolithic with the drilled shaft, a
time interval will be allowed for placing the required form and reinforcing after any
necessary casing removal.

After a placement is completed, the top surface shall be cured, and any construction joint
area shall be treated as prescribed in Section 404.
402.04.01 TEST HOLES

When shown on the plans, or when ordered by the City Engineer in writing, test holes will
be required to establish elevations for "belling" to determine elevation of groundwater, or
to determine other soil characteristics.

The diameter and depth of test hole or holes shall be as shown on the plans or as directed
by the City Engineer.

402.04.02 TEST BELLS

When shown on the plans, or when ordered by the City Engineer in writing, the
underreaming of bells, on specified test holes, will be required to establish the ability to
underream in the soil strata present.

The diameter and shape of the test bell shall be as shown on the plans or as directed by
the City Engineer.

402.05 TESTING — VACANT
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402.06 METHOD OF MEASUREMENT

Acceptable drilled shaft in place of the specified diameter will be measured by the linear foot. The
length shall be based on the plan elevation or elevation as approved by the City Engineer. Drilled
shaft length would be measured by the linear foot from the shaft base elevation to the top of the
shaft elevation.

Footing bells, constructed to the specified dimensions, or to the altered dimensions as authorized
by the City Engineer will be measured by the cubic yard of concrete in the acceptable footings
placed. The bell shall consist of the authorized footing volume outside the dimensions of the drilled
shaft, which for the purpose of measurement, will be considered as extending to the bottom of
the bell.

Test holes of the specified diameter will be measured from the elevation of the ground at the time
drilling begins, by the linear foot of acceptable test hole drilled.

Test bells of the specified diameter and shape will be measured by each test bell acceptably
under reamed.

Drilled shafts will be paid for at the unit price bid per linear foot of the specified diameter of "Drilled
Shafts", measurements being made as outlined above. Where vertical and spiral reinforcing bars
from the shaft extend into footings, caps, columns, or other concrete members, the cost of such
reinforcing shall be included with and paid for as a part of "Drilled Shafts".

A) Drilled Shaft will be paid for the completed length per the plan quantity or authorized by
the City Engineer.

B) Footing bells, constructed to the specified dimensions or to the altered dimensions as
authorized by the City Engineer, will be paid for at the contract unit price bid per cubic yard
for "Bell Footings".

C) Test holes, of the specified diameter, will be paid for at the contract unit price bid each for
"Test Hole".

D) Test bells, of the specified diameter, will be paid for at the contract unit price bid for each
"Test Bell".

The foregoing unit prices shall be full compensation for making all excavations, for drilling all test
holes and test bells, pumping, placing, and removing any required casings, furnishing and placing
all concrete and reinforcing steel, all backfilling, and furnishing all tools, labor, equipment,
materials, and incidentals necessary to complete the work. No extra payment will be made for
casings left in place.

402.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
(A) DRILLED SHAFT (DIAMETER) Linear Foot
(B) BELL FOOTING Cubic Yard
(C) TEST HOLE Each

(D) TEST BELL Each
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Such payment shall be compensation in full for furnishing all materials, labor, equipment, tools,
and incidentals, and for performing the work in accordance with these specifications.

SECTION 403 — CONCRETE STRUCTURES

403.01 DESCRIPTION

Before starting work, the Contractor shall inform the City Engineer fully of the methods of
construction he proposes to follow and the amount and character of equipment he proposes to
use, the adequacy of which shall be subject to the approval of the City Engineer. Plans for forms
and falsework for concrete piers and concrete superstructure spans over twenty (20) feet in length
and for all widening details shall be submitted to the City Engineer for review and approval. Similar
plans shall be submitted for other units of structure if requested by the City Engineer. The plans
shall be prepared on standard twenty-two (22) inch by thirty-six (36) inch sheets. They shall show
all essential details of the proposed forms, falsework, and bracing so that a structural analysis
may be made. Four (4) sets of such plans will be required.

Concurrence on the part of the City Engineer in any proposed construction methods, approval of
equipment, or approval of form and falsework plans does not relieve the Contractor of the
responsibility for the safety or correctness of his methods and adequacy of his equipment or from
carrying out the work in full accordance with the contract.

Unless otherwise provided, the following requirements shall govern for the time sequence in which
construction operations may be carried on and for the opening of completed structures to traffic.

No superstructure members, forms, falsework, or erection equipment shall be placed on the
substructure before the substructure concrete has attained 80% of the 28-day specified
compressive strength.

The use of completed portions of a structure for storage of materials will not be permitted until all
curing requirements for that part of the structure have been met.

Forms for walls or columns shall not be erected on concrete footings until the concrete in the
footing has cured at least two (2) days. Concrete may be placed in the wall or column as soon as
the forms and reinforcing steel placement are approved.

The support of tie beams and/or cap forms by falsework placed on previously placed tie beams
is permissible provided such supporting beams have attained 80% of the 28-day compressive
strength, curing requirements completed, and are properly supported to eliminate stresses not
provided for in the design.

Structures shall not be opened to construction traffic or to the traveling public until authorized by
the City Engineer. Authorization may be given after the last slab concrete has been in place at
least fourteen (14) days for light construction traffic not to exceed a three-fourths (3/4) ton vehicle.

Authorization may be given after the last slab concrete has been in place thirty (30) days or as
authorized by the City Engineer for the structures to be opened for normal construction traffic and
to the traveling public. Construction vehicles with a minimum of three (3) axles may be operated
across structures if the total gross load does not exceed fifty-one thousand (51,000) pounds.
Because of possible damage to the new structures, care shall be exercised to reduce impact on
the new structures by limiting the speed of such vehicles to ten (10) miles per hour or less.

Where a detour is not readily available or is not economically feasible, and an occasional crossing
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of a structure with overweight construction-equipment such as a concrete paving machine is
necessary, the City Engineer may permit such crossing after a structural analysis is made
considering the dimensions of the equipment axle spacing and axle loads.

Unless otherwise shown on the plans, the placement of roadway slabs may be by the sequence
shown on the plans, using a longitudinal screed or a self-propelled transverse mechanical
finishing machine; or by continuous placement using a transverse mechanical finishing machine
only. The screed shall be adequately supported on a header or rail system which shall have
sufficient stability to withstand the longitudinal or lateral thrust of the equipment.

Supports for a transverse finishing machine shall be installed so that they may be removed without
damage to the slab. Bond between the removable supports and the concrete shall be prevented
in @ manner acceptable to the City Engineer. Portions of the rail support system which remain
embedded in the slab shall not project above the upper mat of reinforcing steel. Attachment of
the rail support system by welding to I-beams or girders will be permitted subject to the following
requirements:

A) Welds shall be parallel to the web of the member. Circular or transverse welds will not be
permitted.

B) Welds will not be permitted on the tension flange of the members in that area where the
stress exceeds seventy-five (75) percent of the allowable stress.

C) Welds shall be made with low hydrogen electrodes.

D) Welding shall be done by a certified welder.

403.01.01- DRAINS

Weep hole drains and roadway drains shall be installed and constructed as shown on the
plans in the designated locations.

Unless otherwise shown on the plans, the size of the weep holes will be three (3) inches
in diameter with a permissible variation of plus or minus one-fourth (1/4) inch. A neat
pocket shall be excavated at each weep hole for placing the indicated volume of gravel.
Washed gravel from three-eights (3/8) inch to one and one-half (1 1/2) inch in size shall
be placed in the excavated pocket. When the concrete is not formed at the weep hole
location, a sheet of building paper shall be placed over the gravel to prevent the entrance
of concrete into the pocket during operations.

403.01.02— EXPANSION JOINTS

Expansion joints and devices to provide for expansion and contraction shall be
constructed where and as indicated herein or on the plans.

The bearing area under the expansion ends of concrete slabs, pre-stressed concrete
beams, girders and slab and girder spans, shall be given a steel trowel finish. These areas
shall be finished to the exact grades required. The material used to separate expansion
surfaces shall be that shown on the plans and shall be placed carefully so that concrete
or mortar cannot be subsequently worked around or under the material.

Concrete adjacent to armor joints and finger joints shall be placed carefully to avoid
defective anchorage and to avoid porous or honeycombed concrete adjacent to same.

All open joints, and joints to be filled with joint sealing material, shall be constructed using
forms adaptable to loosening or early removal. To avoid damage to the adjacent concrete
caused by expansion or contraction, these forms shall be loosened as soon as possible
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after final concrete set to permit free movement of the span without the necessity for full
form removal.

Prior to placing the joint sealing material, the vertical faces of the joint shall be cleaned of
all laitance by sandblasting or by mechanical routing. Care shall be taken to prevent
spalling of adjacent surfaces. Edges which are cracked or spalled shall be removed. The
joint shall be blown clean of all foreign material and sealed.

Preformed fiber joint material, whichever used, shall be anchored to the concrete on one
side of the joint by means of light wire or nails sufficient to preclude the tendency of the
material to fall out of the joint.

Careful workmanship shall be exercised in the construction of all joints. The finished joint
shall conform to the indicated outline and the concrete sections shall be completely
separated by the specified opening or joint material.

Immediately after the removal of forms and again where necessary after surface finishing,
all projecting concrete shall be removed along exposed edges to secure full effectiveness
of the expansion joints.

403.01.03— CONSTRUCTION JOINTS

The joint formed by placing plastic concrete in direct contact with concrete that has
attained its initial set shall be deemed a construction joint. When concrete is to be placed
monolithic, the term monolithic shall be interpreted to mean that the manner and sequence
of concrete placing shall be such that construction joints will not be created.

Construction joints will be of the type and at the locations shown on the plans. Additional
joints will not be permitted without written authorization from the City Engineer. Any
additional construction joints shall have details equivalent to those shown on the plans for
joints in similar locations.

Unless otherwise provided, construction joints shall be square and normal to the forms.
Bulkheads shall be provided in the forms for all joints except horizontal joints.

Construction joints requiring the use of joint sealing material shall be as detailed on the
plans. The material will be specified on the plans without reference to joint type.

The top surface of a concrete placement which terminates at a horizontal construction
joint shall have the surface roughened thoroughly as soon as practicable after the concrete
has attained initial set. The surfaces at bulkheads shall be roughened as soon as the
forms are removed.

Before joining plastic concrete to concrete that has already set, the surface of the concrete
in place shall be free from all loose material, laitance, dirt, or foreign matter, shall be
washed, scrubbed clean and drenched thoroughly with water until saturated, and shall be
kept moist until the plastic concrete has been placed. Immediately prior to the placing of
additional concrete, all forms shall be drawn tight against the existing concrete and the
existing joint surface shall be flushed with a coating of grout mixed in the proportions of
one (1) part cement to two (2) parts sand or painted with an approved bonding agent.

403.01.04- FALSEWORK

All falsework shall be designed and constructed to safely carry the maximum anticipated
loads and to provide the necessary rigidity.

When the falsework is no longer required, it shall be removed. Falsework piling shall be
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pulled or cut off a minimum of six (6) inches below finished ground level. Falsework and
piling in a stream or lake shall be removed completely to a point specified by the City
Engineer to prevent any obstruction to the waterway.

403.01.05- FORMS

A)

C)

D)

General - Forms shall be of suitable material and of a type, size, shape, quality,
and strength to ensure construction as designed. The forms shall be true to line
and grade, mortar tight, and sufficiently rigid to resist deflection during placing of
the concrete. The responsibility for their adequacy shall rest with the Contractor.
All dirt, chips, sawdust, nails, and other foreign matter shall be completely removed
from forms before any concrete is deposited therein. The surfaces of forms shall
be smooth and free from irregularities, dents, sags, and holes that would deface
the finished surfaces. Forms previously used shall be thoroughly cleaned of all dirt,
mortar, and foreign matter before being reused. Before concrete is placed in forms,
all inside surfaces of the forms shall be thoroughly treated with an approved
releasing agent which will leave no objectionable film on the surface of the forms
that can be absorbed by the concrete. Care shall be exercised that no releasing
agent is deposited on previously placed concrete.

Forms for all surfaces that will not be completely enclosed or hidden below the
permanent surface of the ground shall be made of surfaced lumber, or material
which will provide a surface at least equal to surfaced lumber or plywood. Any
lumber or material which becomes badly checked or warped, prior to placing
concrete, shall not be used.

Forms for all exposed surfaces of bridges, viaducts, overcrossings, and similar
structures shall be constructed of plywood or an approved equal. Plywood for
forms shall be Exterior Type, of the grade "Concrete Form Exterior", conforming to
the specifications of the U.S. Department of Commerce, National Bureau of
Standards, Commercial Standards, latest edition. Plywood shall be furnished and
placed in forty-eight (48) inch widths and in uniform lengths of not less than ninety-
six (96) inches, except where the dimension of the member formed is less than the
specified panel dimension. Plywood shall be placed with the grain of the outer plies
in the direction of the span.

Molding - Molding specified for chamfer strips and other uses shall be made of
material of such grade that will not split when nailed and which can be maintained
to a true line without warping. The molding shall be mill cut and dressed on all
faces.

Form Ties and Spreaders - Metal form ties of an approved type or an approved
substitute shall be used to hold forms in place. Pipe spreaders will not be permitted.
Metal and wooden spreaders which are separate from the forms shall be entirely
removed as the concrete is being placed. All metal ties, wire, or other appliances
used inside the forms to hold them in correct alignment shall be removed to a depth
of at least one-half (1/2) inch from the surface of the concrete. Burning off rods,
bolts, or ties will not be permitted. The cavities produced shall be carefully cleaned
and filled with retempered sand cement mortar mixed in proportions of one (1) to
three (3), and the concrete shall be left smooth and even.

Form Supports for Overhanging Slabs - Form supports which transmit a horizontal
force to a steel girder or beam or to a pre-stressed concrete beam will be permitted
but shall not be used unless a structural analysis has been made of the effect on
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the girder or beam and approval is granted by the City Engineer.

Holes in steel members for support of overhanging brackets may be punched or
drilled full size or may be torch cut to one-fourth (1/4) inch under size and reamed
full size. In no case shall the holes be burned full size.

Holes shall be left open unless specified on the plans to be filled with a button head
bolt. In no case shall the holes be filled by welding.

403.02 MATERIALS

A)

B)

C)

D)

Concrete - All concrete shall conform to the provisions of Section 901, "Portland Cement
Concrete". The class of concrete for each type of structure or unit shall be as specified on
the plans, or by pertinent governing specifications.

Expansion Joint Material

1. Preformed Fiber Material - Preformed fiber expansion joint material shall be of the
dimensions shown on the plans and shall conform to the provisions of Section 901.08.
“Joint Fillers and Sealants".

2. Joint Sealing Material - Joint sealing material shall conform to the provisions of Section
901.08. “Joint Fillers and Sealants".

3. Asphalt Board- Asphalt board shall consist of two (2) liners of 0.016 asphalt
impregnated paper, filled with a mastic of asphalt and vegetable fiber and/or mineral
filler. Boards shall be smooth, flat, and sufficiently rigid to permit installation. When
tested in accordance with ASTM Designation D-944, the asphalt board shall not deflect
from the horizontal more than one (1) inch in three and one-half (3 1/2) inches.

Waterstop

1. Unless otherwise designated on the plans, copper waterstop shall be sixteen (16)
ounce material.

2. Rubber waterstop or PVC waterstop.
3. Other types as specified on the plans.

Curing Materials - The membrane curing compound shall conform to the provisions of
Section 901.07, “Curing Agents”.

403.03 EQUIPMENT — VACANT

403.04 CONSTRUCTION METHODS

403.04.01- PLACING REINFORCEMENT

Reinforcement in concrete structures shall be placed carefully and accurately and rigidly
supported as provided in Section 923, "Reinforcing Steel".

403.04.02— PLACING CONCRETE - GENERAL

The minimum temperature of concrete at the time of placement shall be not less than fifty
(50) degrees F.

The maximum temperature of cast-in-place concrete used in bridge superstructure shall
not be more than eighty-five (85) degrees F, at the time of placement. Concrete
diaphragms, parapets, concrete portions of railing, curbs, and sidewalks, unless
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monolithically placed with the slab, shall not be subject to the above control. Other portions
of structures, when so noted on the plans, shall require the temperature control specified
thereon.

A retarding admixture shall be used when the continuous placing method is used in the
deck of continuous units. The initial set of the concrete shall be retarded sufficiently to
ensure that the concrete remains plastic in not less than three (3) spans immediately
preceding the one being placed. For simple spans retardation shall be required only if
necessary to complete finishing operations.

The retarding admixture shall be in accordance with the requirements of Section 901.03,
"Concrete Admixtures".

The consistency of the concrete as placed should allow the completion of all finishing
operations without the addition of water to the surface. When conditions are such that
additional moisture is needed for finishing, the required water shall be applied to the
surface by fog spray only and shall be held to a minimum amount.

The maximum time interval between the addition of cement to the batch, and the placing
of concrete in the forms shall not exceed the following:

Table 403:1
Maximum Time Intervals

Air or Concrete

Max Temperature Time
Non-Agitated Concrete
80° F or Above 15 Minutes
35°to 79° F 40 Minutes
Agitated Concrete
90° F or Above 45 Minutes
75°F to 89° F 60 Minutes
35°Fto 74°F 90 Minutes

The use of an approved cement dispersing agent in the concrete will permit the extension
of each of the above temperature time maximums by thirty (30) minutes, except that for
non-agitated concrete, the maximum time shall not exceed thirty (30) minutes.

The Contractor shall give the City Engineer sufficient advance notice before starting to
place concrete in any unit of the structure to permit the inspection of forms, the reinforcing
steel placement, and preparations for casting. No concrete shall be placed in any unit prior
to the completion of the formwork and the placement of the reinforcement.

Concrete mixing, placing, and finishing shall be done in daylight hours, unless adequate
provisions are made to light the entire site of all operations.

Concrete placement will not be permitted when impending weather conditions may result
in rainfall or low temperatures which impair the quality of the finished work. In case rainfall
should occur after placing operations are started the Contractor shall provide ample
covering to protect the work. In case of drop in temperature, the provisions set forth in
Section 403, shall be applied.
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The method of handling, placing, and consolidation of concrete shall minimize segregation
or the displacement of the reinforcement, and shall produce a compact mass of uniform
texture. Concrete shall not have a free fall of more than three (3) feet except in the case
of thin walls such as culvert walls. The spattering of forms or reinforcement bars shall be
prevented if the concrete so spattered will dry or harden before being incorporated in the
mass. Any hardened concrete spatter ahead of the plastic concrete shall promptly be
removed from the work.

Each part of the forms shall be filled by depositing concrete as near its final position as
possible. The coarse aggregate shall be worked back from the face and the concrete
forced under and around the reinforcement bars without displacing them. Depositing large
quantities at one point in the forms and running or working it along the forms will not be
allowed.

After the concrete has taken initial set, the forms shall not be jarred, or strain placed on
projecting reinforcement.

Chutes, troughs, conveyors, or pipes used in placing concrete shall be arranged and used
so that the ingredients of the concrete will not be separated. When steep slopes are
necessary, the chutes shall be equipped with baffle boards or made in short lengths that
reverse the direction of movement, or the ends of such chutes shall terminate in vertical
down spouts. Open troughs and chutes shall extend, if necessary, down inside the forms
or through holes left in the forms. All chutes, troughs, conveyors, and pipes shall be kept
clean and free from coatings of hardened concrete by a thorough flushing with water
before and after each placement. Water used for flushing shall be discharged clear of the
concrete.

Successive layers or adjacent portions of concrete shall be placed in a sequence so that
they can be vibrated into a homogeneous mass with the previously placed concrete
without a cold joint. Not more than one (1) hour shall elapse between adjacent or
successive placement of concrete. Unauthorized construction joints shall be avoided by
placing required portions of abutments, piers, walls, or superstructure in one continuous
operation.

For mass placements, placements on falsework where differential setting time may induce
stress cracking, placement in deep girder stems, etc., and approved retarder (cement
dispersing agent) in accordance with Section 901.03, "Concrete Admixtures", shall be
used to control stress cracks and/or unauthorized cold joints.

Laitance or foreign matter of any kind shall not be permitted to accumulate inside the
forms; and openings in forms necessary for removal of same shall be provided.

All concrete shall be well consolidated, and the mortar flushed to the surface of the forms
by continuous working with mechanical vibrators of an approved type. Vibrators of the type
which operate by attachment to forms or reinforcement will not be permitted, except that
external vibration will be allowed when the forms are of steel.

At least one (1) standby vibrator shall be provided for emergency use in addition to the
ones required for placement.

The vibrators shall be applied to the concrete immediately after deposit. Prior to the
beginning of work, a systematic spacing of the points of vibration shall be established to
ensure complete consolidation of the concrete being placed and the thorough working of
the concrete around the reinforcement, embedded fixtures, and into the corners and
angles of the forms. Immersion type vibrators shall be inserted vertically, at points
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eighteen (18) to thirty (30) inches apart, and slowly withdrawn. For shallow slabs or for
concrete inaccessible to vertical insertion of the vibrator, the vibrator may be inserted in a
sloping or horizontal position. The entire depth of each lift of concrete shall be vibrated,
and the vibrator shall be allowed to penetrate several inches into the preceding lift of
plastic concrete. New concrete placed against hardened concrete or against fresh
concrete that is not plastic shall be thoroughly consolidated along the joint surface. The
vibration shall be of sufficient duration to produce thorough consolidation, and complete
embedment of reinforcement and fixtures, but shall not be done to an extent that will cause
segregation. Vibration may be supplemented by hand spading or rodding, if necessary, to
insure the flushing of mortar to the surface of all forms.

Holes for anchor bolts in piers, abutments, bents, or pedestals may be drilled or may be
formed by the insertion of oiled wooden plugs or metal sleeves in the plastic concrete. The
plugs or sleeves shall be withdrawn after the concrete has set. Formed holes shall be of
such diameter to permit horizontal adjustments of the bolts. The bolts shall be set carefully
in mortar. In lieu of the above methods of placing, anchor bolts may be set to exact
locations in concrete when it is placed.

The placing of concrete for deck slabs shall be done from a mixing plant located off the
structure. Carting or wheeling concrete batches over a completed slab will not be
permitted until the slab has aged at least four (4) full curing days. If carts are used, timber
planking will be required for the remainder of the curing period. Carts shall be equipped
with pneumatic tires. Curing operations shall not be interrupted for the purpose of wheeling
concrete over finished slabs.

The storing of reinforcing or structural steel on completed roadway slabs generally shall
be avoided and, when permitted, such storage shall be limited to quantities and distribution
that will not induce excessive stresses.

403.04.03— PLACING CONCRETE UNDER ADVERSE WEATHER CONDITIONS

Concrete for structures shall not be placed on frozen ground nor shall it be mixed or placed
while the atmospheric temperature is below thirty-five (35) degrees F, or when conditions
indicate that the temperature may fall to thirty-five (35) degrees F within twenty-four (24)
hours, except with the written permission of the City Engineer and only after such
precautionary measures for the protection of the work have been taken as he may direct.

Concrete shall be effectively protected from freezing or frost for a period of five (5) days
after placing.

When the temperature of the air is above eighty-five (85) degrees F, an approved retarding
mixture will be required in all concrete used in superstructures, top slabs of direct traffic
culverts and cased drilled shafts.

Concrete placement shall be stopped when rainfall is sufficient to cause damage to the
work.

403.04.04— PLACING CONCRETE IN WATER

Concrete shall be deposited in water only when specified on the plans or with written
permission of the City Engineer. The forms, cofferdams, or caissons shall be sufficiently
tight to prevent any water current passing through the space in which the concrete is being
deposited. Pumping will not be permitted while the Concrete is being placed, nor until it
has set for at least thirty-six (36) hours.

The concrete shall be placed carefully in a compact mass by means of a tremie, closed
bottom dumping bucket, or other approved method that does not permit the concrete to
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fall through the water without adequate protection. The concrete shall not be disturbed
after being deposited. Depositing shall be regulated to always maintain approximately
horizontal surfaces.

When a tremie is used, it shall consist of a tube having a diameter of not more than ten
(10) inches constructed in sections having watertight connection. The tremie shall be
equipped with a device for sealing the bottom of the tube, the positive opening thereof,
and for the placing of the tremie through the water to the point of placement. The means
of supporting the tremie shall permit the movement of the discharge over the entire surface
of the work and shall permit the tremie to be lowered rapidly when necessary to choke off
or retard the flow.

Shifting the location of the tremie, for any continuous placement of concrete, shall be held
to a minimum. During the placing of concrete, the tremie shall be kept full. When a batch
is dumped into the hopper, the tremie shall be raised slightly, but not out of the concrete
at the bottom, until the batch discharges to the level of the bottom of the hopper, then the
flow shall be stopped by lowering the tremie. The placing operations shall be continuous
until the work is complete. If the placement is confined to a small area requiring very little
movement, the tremie diameter may be increased.

When concrete is placed by means of a bottom dump bucket, the bucket shall have a
capacity of not less than one-half (1/2) cubic yard. The bucket shall be lowered gradually
and carefully until it rests upon the concrete already placed. Then it shall be raised very
slowly during the upward travel, the intent being to maintain still water at the point of
discharge and to avoid agitating the mixture.

403.04.05- PLACING CONCRETE IN SUPERSTRUCTURE

To ensure proper operation and maintenance of grades and clearances, one or more
passes of the screed shall be made over the section of bridge spans to be placed prior to
the placement of concrete.

For longitudinal screeding concrete shall be placed in longitudinal strips. Placing,
preferably, shall be started at a point in the center of the section adjacent to one curb, and
the strip thus started shall be completed by depositing concrete uniformly in both directions
toward the ends except that for spans on a grade of one and one-half (1 1/2) percent or
more, the placing shall start at the lowest end. The width of strips shall be such that the
concrete therein will remain plastic until the adjacent strip is placed.

The forms for the bottom surface of concrete slabs, girders, and overhangs shall be
maintained true to the required vertical alignment during the concrete placing. For
convenience in checking the vertical alignment, an approved system of "tell-tales"
attached to the forms shall be installed and maintained by the Contractor. They shall
provide a convenient means of matchmarking with reference to points set on stakes or
other suitable reference points set independent of the forms and falsework for the span
being placed. Unless otherwise provided, the girders, slab, and curbs of deck girder spans
shall be placed in one continuous operation.

The filling of girder stems ahead of placing the concrete in the slab will be permitted
provided the slab concrete is placed in the time as specified in Section 403.04.02. The
location of construction joints and the sequence of placements of the slab on steel and
pre-stressed concrete beams shall be as shown on the plans. Where plans do not specify
a particular sequence, any logical placing sequence which will not result in the
overstressing of any of the supporting members will be permitted subject to the approval
of the City Engineer.
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On steel truss spans the falsework under the span shall be released and the span swung
free on its permanent supports before placing any concrete in the floor slab.

When the curb forms are filled, the curbs shall be brought to the correct camber and
alignment and struck off.

As soon as concrete is placed in a section of the slab of sufficient width to permit finishing
operations, the slab shall be finished as specified in Section 403.04. When the surface of
the slab is to receive an additional wearing surface or level-up (widening), the slab shall
be given a reasonably smooth float or screed finish and shall not be finished as stated
above.

403.04.06— PLACING CONCRETE IN BOX CULVERTS
In general, construction joints will be permitted only at the points shown on the plans.

Where the top slabs and sidewalls are placed monolithic in culverts more than four (4) feet
in clear height, an interval of not less than one (1) hour nor more than two (2) hours shall
elapse between the placing of the concrete in the walls and that in the top slab; such
interval is to allow for shrinkage in the wall concrete.

The top surface of the base slab shall be finished accurately at the proper time to provide
a smooth uniform surface. The upper surface of the top slab which will carry direct traffic
shall be finished as specified for finishing roadway slabs in Section 403.04.09. On a fill
type culvert which does not carry direct traffic, the top slab shall be given a reasonably
smooth finish.

403.04.07— PLACING CONCRETE IN FOUNDATIONS AND SUBSTRUCTURE

Concrete shall not be placed in footings until the depth and character of the foundation
has been inspected by the City Engineer and permission has been given to proceed.

The placing of concrete bases above seal courses will be permitted after the caissons or
cofferdams are free from water and the seal course cleaned. Any necessary pumping or
bailing during the concreting operation shall be done from a suitable sump located outside
the forms.

All temporary wales or braces on the inside of cofferdams or caissons shall be constructed
or adjusted as the work proceeds to prevent unauthorized construction joints in bases or
shafts.

When footings can be placed in dry foundation pits without the use of cofferdams or
caissons, forms may be omitted if desired by the Contractor and approved by the City
Engineer, and the entire excavation filled with concrete to the elevation of the top of
footing. Where this procedure is followed, no measurement for payment will be made for
concrete placed outside of the footing dimensions shown on the plans.

Concrete in columns shall be placed monolithically unless otherwise provided. Columns
and caps and/or tie beams supported thereon may be placed in the same operation. To
allow for shrinkage of the column concrete, it shall be placed to the slower level of the cap,
or each tie beam and placement delayed for not less than one (1) hour nor more than two
(2) hours before proceeding.

403.04.08—- TREATMENT/ FINISHING OF HORIZONTAL SURFACES

All upper surfaces not covered by forms shall be struck off to grade and finished. The use
of mortar topping for surfaces under this classification will not be permitted.

After the concrete has been struck off as described above, the surface shall be floated
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with a suitable float. Bridge sidewalks shall be given a wood float or broom finish or may
be striped with a brush, as specified by the City Engineer. Unless otherwise specified, top
of caps and piers shall be given a smooth finish with a steel trowel. Other surfaces shall
be wood float finished and striped with a fine brush leaving a fine-grained texture.

403.04.09- FINISH OF ROADWAY SLABS

As soon as the concrete has been placed and vibrated in a section of a sufficient width to
permit working, the surface shall be approximately leveled, struck off and screeded,
carrying a slight excess of concrete ahead of the screed to insure filling of all low spots.
The screed shall be designed to provide the rigidity necessary to hold true to shape and
shall have sufficient adjustments to provide for the required camber. A vibrating screed
may be used if it is sufficiently heavy to withstand distortion. The screeds shall be provided
with a metal edge.

Longitudinal screeds shall be moved forward across the concrete with a combined
longitudinal and transverse motion with ends resting on headers or templates, set true to
the roadway grade or on the adjacent finished slab. The surface of the concrete shall be
screeded enough times (not less than three (3)) and at such intervals to produce a uniform
surface true to grade and free of voids.

Spans over fifty (50) feet in length may be screeded in two (2) or more sections if suitable
intermediate templates are installed and if adequate equipment is provided. Unless
otherwise provided, the templates shall be designed to permit early removal to avoid
construction joints and to permit satisfactory finishing at the template site.

If necessary, the screeded surface shall be worked to a smooth finish with a long-handled
wood or metal float of the proper size, or hand floated from bridges over the slab.

While the concrete is still plastic, the Contractor shall have the surface checked with a
long handled ten (10) foot straightedge. The check shall be made with the straightedge
parallel to the centerline. Each pass of the straightedge shall lap half of the preceding
pass. All high spots shall be removed and all depressions over one-sixteenth (1/16) inch
in depth shall be filled with fresh concrete and floated. The checking and floating shall be
continued until the surface is true to grade and free of depressions, high spots, voids, or
rough spots.

Unless otherwise shown, the surface shall be given a burlap drag, wood float, broom, tine,
or a belt finish. If a burlap drag is used, it shall consist of layers of continuous burlap fabric,
free of seams, dirt, or hardened concrete. The burlap drag shall be kept wet when in use.
The drag shall be attached to a work bridge and drawn over the surface of the slab as
necessary to obtain the desired surface texture. Work bridges shall be provided from
which to perform all finishing operations.

Rail support holes shall be filled with concrete and finished to match the top of the slab.

After the final set of the concrete, the roadway surface shall be tested again with a
standard ten (10) foot metal straightedge for irregularities and the surface shall be
corrected, if necessary, to conform to the following:

The straightedge shall be placed parallel to the centerline of road to bridge any
depressions and touch high spots. Ordinates measured from the face of the straightedge
to the surface of the slab shall not exceed three-sixteenths (3/16) inch. The surface shall
be corrected by grinding off the high spots as required to conform to these limits. Vertical
curvature and required camber shall be considered when straight edging.

In all roadway slab finishing operations camber for specified vertical curvature and
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transverse slopes shall be provided.

For concrete slab or concrete girder spans which are cast-in-place on falsework, an
additional amount of camber shall be provided to offset the initial and final deflections of
the span. The additional amount of camber shall be determined from the dead load
deflection diagram shown on the plans. When dead load deflection is not shown on the
plans, the additional amount of camber shall be one-eighth (1/8) inch per ten (10) feet of
span length but not greater than one-half (1/2) inch. For concrete girder spans the
additional camber for initial and final deflections shall be one-half (1/2) inch for thirty (30)
foot spans and three-fourths (3/4) inch for forty (40) foot spans.

Roadway slabs supported on pre-stressed concrete, steel beams, or girders shall receive
no additional amount of camber, except that for slabs without vertical curvature, the
longitudinal camber shall be approximately one-fourth (1/4) inch.

Dead load deflection shall be considered in the setting of headers and rail systems.
403.04.10— CURING CONCRETE

Careful attention shall be given to the proper curing of all concrete. The Contractor shall
inform the City Engineer fully of the methods and procedures proposed for curing; shall
provide the proper equipment and material in adequate amounts; and shall have approval
of the proposed method, equipment, and material prior to placing concrete.

Inadequate curing facilities or lack of attention to the proper curing of concrete shall be
cause for the City Engineer to stop all construction on the job until approved curing is
provided.

All concrete shall be cured for a period of four (4) days except as noted herein:

TABLE 403.2
EXCEPTIONS TO 4-DAY CURING

Description Required Curing

Upper Surfaces of Bridge Roadway,
Median and Sidewalk Slabs and Top 8 Curing Days
Slabs of Direct Traffic Culverts

A curing day is defined as a calendar day when the temperature, taken in the shade away
from artificial heat, is above fifty (50) degrees F for at least nineteen (19) hours (or colder
days if satisfactory provisions are made to maintain the temperature at all surfaces of the
concrete above forty (40) degrees F for the entire twenty-four (24) hours).

In continuous placement of concrete, the required curing period shall begin when all
concrete has been placed and attained its initial set.

The following methods are permitted for curing concrete subject to the requirements of
these specifications for each method of curing:

A) Form Curing - When forms are left in contact with the concrete, other curing
methods will not be required except for cold weather protection.

B) Water Curing - All exposed surfaces of the concrete shall be kept wet continuously
for the required curing time. Curing will be started immediately as soon as finishing
is completed. When concrete temperature is above ninety (90) degrees F, water
spray or ponding will not be allowed. The water used for curing shall meet the
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requirements for concrete mixing water as specified in Section 901.

1. Wet Mat - Cotton mats shall be used for this curing method. The mats shall not
be placed in contact with the concrete until such time that damage will not occur
to the surfaces. Damp burlap blankets made from nine (9) ounce stock may be
placed on the damp concrete surface for temporary protection prior to the
application of the cotton mats. The mats may be placed dry and wetted down
after placement. Mat curing, except for continuous placements, shall
commence not later than three (3) hours after finishing of the roadway slab.

The mats shall be weighted down adequately to provide continuous contact
with all concrete surfaces where possible. The surfaces of the concrete shall
be kept wet for the required curing time. Surfaces which cannot be cured by
contact shall be enclosed with mats, anchored positively to the forms or to the
ground so that outside air cannot enter the enclosure. Sufficient moisture shall
be provided inside the enclosure to keep all surfaces of the concrete wet.

2. Water Spray - This method will be accomplished by overlapping sprays or
sprinklers so that all unformed surfaces are kept continuously wet.

3. Ponding - This method requires the covering of the surfaces with a minimum
of two (2) inches of clean granular material always kept wet, or a minimum of
one (1) inch depth of water. Satisfactory provisions shall be made to provide a
dam to retain the water or saturated sand.

C) Membrane Curing - Unless otherwise shown on the plans, Type 2 membrane
curing compound may be used where permitted. Material requirements and
construction methods shall be as required in Section 901. Membrane shall be
applied in a single, uniform coating at the rate of coverage recommended by the
manufacturer and as approved by the City Engineer, but not less than one (1)
gallon per two hundred ten (210) feet of area. Tests for acceptance shall be at this
specified rate.

Membrane curing shall not be applied to dry surfaces but shall be applied to
horizontal surfaces just before free moisture has disappeared. Formed surfaces
and surfaces which have been given a first rub shall be dampened and shall be
moist at the time of application of the membrane.

When membrane is used for complete curing, the film shall remain unbroken for
the minimum curing period specified. Membrane, which is damaged, shall be
corrected immediately by reapplication of membrane. Membrane wire will not be
used in areas where concrete is to be placed and bonded later.

403.04.11- REMOVAL OF FORMS AND FALSEWORK

Except as herein provided, forms for vertical surfaces may be removed when the concrete
has aged not less than one (1) day for normal concrete and not less than one-half (1/2)
day for High Early Strength Concrete, provided the forms can be removed without damage
to the concrete.

Forms for inside curb faces may be removed in approximately three (3) hours provided
the concrete has set sufficiently to permit form removal without damage to the curb.

Weight supporting forms and falsework for all bridge components and culvert slabs shall
remain in place a minimum of four (4) curing days. Forms may then be removed if the
concrete has attained a 80% of the 28-day specified compressive strength as evidenced
by strength tests using specimens made from the same concrete and cured under the
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same conditions as the portion of the structure involved. Forms for other structural
components may be removed as specified by the City Engineer.

In no case shall forms under parts of structures carrying loads be removed in less time
than shown by the following table. Days on which the temperature falls below fifty (50)
degrees F shall not be counted.

TABLE 403.3
Form Removal Time
Shores and Centering Under Slabs, Beams, Girders and Arches 4 days
Less than 20 feet
Over 20 feet and less than 35 feet 6 days
Over 35 feet and less than 50 feet 8 days
Over 50 feet and less than 60 feet 9 days
Over 60 feet 10 days
Floor slabs on steel stringers 4 days
All other parts 3 days

After removal of forms, supports, and centering, concrete may be subjected to not more
than the design load of the structure.

If all beams made for the purpose of form removal have been broken without attaining the
required strength, forms shall remain in place for a total of fourteen (14) curing days.

The above provisions relative to form removal shall apply only to forms or parts of forms
which are so constructed as to permit removal without disturbing forms or falsework which
are required to be left in place for a longer period on other portions of the structures.

403.04.12- FINISHING EXPOSED SURFACES

All top surfaces, such as the top of retaining walls, curbs, abutments, rails, etc., shall be
treated by tamping and floating with a wooden float in such a manner as to flush the mortar
to the surface and provide a uniform surface, free from pits or porous places. The surface
thus obtained shall be troweled to produce a smooth surface and brushed lightly with a
damp brush to remove the glazed surface.

All concrete surfaces shall be reasonably true and even, free from stone pockets,
excessive depressions, or projections beyond the surface. The concrete in bridge seats
and walls shall be brought flush with the finished top surface and struck off with a
straightedge and floated. The concrete surfaces which are not in an acceptable condition,
or which are designated on the plans to be surface finished, shall be rubbed to a smooth
and uniform texture with a carborundum brick and clean water as soon as the forms are
removed, and the concrete is ready to hone. The loose material formed on the surface,
due to the rubbing with a carborundum brick, shall be removed as soon as it dries by
means of rubbing the surface with burlap or by other approved methods. The finished
surface shall be free from all loose material. A neat cement wash shall not be used.

Transverse Groove Final Finish for Overlays. Do not tine finish overlays within 2 inches of
a construction joint.

High Density Concrete. After completing the finishing and before applying the transverse
groove final finish, seal all vertical joints with adjacent concrete by painting with thinned
grout. After joint painting, apply the transverse groove final finish. Grooving passes shall

2023.09.12
400- 26



not be overlapped but shall be within 1 inch of the preceding pass.

Latex Modified Concrete. After completing the finishing, apply the transverse groove final
finish. Grooving passes shall not be overlapped but shall be within 1 inch of the preceding
pass. This must be done before the plastic film forms on the surface, approximately 25
minutes in hot, dry weather. Separate screed rails and construction dams from the newly
placed material by passing a point trowel along their inside face. Exercise care to ensure
that this trowel cut is made for the entire depth and length of rails or dams after the
concrete has stiffened sufficiently to not flow back.

Unless otherwise provided on the plans, all reasonably true and even surfaces obtained
by use of a form liming, which are of a uniform color, free from stone pockets, honeycomb,
excessive depressions, or projections beyond the surface shall be considered as
acceptable surfaces and a rubbed surface finish will not be required.

The above provisions for surface finish shall not preclude requiring the use of a dry
carborundum brick for straightening molding lines, removing fins, etc., or requiring a
rubbed surface finish on all portions of the structure which do not present an acceptable
surface even though a form lining is used.

When so indicated on the plans, or with written permission of the City Engineer, painting
of concrete surfaces in lieu of rubbing will be permitted. When painting is permitted, all
surfaces to be coated shall be prepared in the following manner:

Soon after form removal any porous spots, honeycombed areas, untrue surfaces, and
lines shall be corrected. All fins, form marks, runs, drips, or mortar shall be removed
leaving a smooth and uniform surface.

When preparing the completed structure for final acceptance, all grease, dirt, mortar drips,
and remaining curing membrane shall be removed from the pertinent surfaces after which
the surfaces shall be painted with a latex-base adhesive grout.

The grout shall consist of one (1) part latex base adhesive, two (2) parts white cement,
two (2) parts natural cement, two (2) parts fine masonry sand, and one (1) part water.
Mixture should have the consistency of a thick paint.

The finished surface shall have a uniform appearance and texture. Thickness of coating
shall be approximately one-sixteenth (1/16) to one-eighth (1/8) of an inch.

403.05 TESTING

All tests prescribed in this Section 400 and Section 900 as applicable will be made of each
designated sample specified after concrete is placed. Testing to be performed by a laboratory
approved by the City. Any defective work discovered after the forms have been removed shall be
repaired as soon as possible. If the surface of the concrete is bulged, uneven, or shows excess
honeycombing or form marks, which in the opinion of the City Engineer cannot be repaired
satisfactorily, the entire section shall be removed and replaced. In repairing honeycombed areas,
all loose material shall be removed before the repair work is started. No extra compensation will
be allowed for the extra work or materials involved in repairing or replacing defective concrete.

403.06 METHOD OF MEASUREMENT

Concrete Structures will be measured by each, cubic yard, linear foot, or square foot in
accordance with the dimensions shown on the plans or directed by the City Engineer.
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403.07 BASIS OF PAYMENT

No direct measurement or payment will be made for the work to be done or the equipment to be
furnished under this item, but it shall be considered subsidiary to the pay items required by the
plans and the contract.

SECTION 404 — STRUCTURAL CONCRETE

404.01 DESCRIPTION

This section covers the furnishing and placing of Portland Cement Concrete for structures and
incidental construction in accordance with these specifications and in reasonably close conformity
with the lines, grades and dimensions as shown on the plans or established by the City Engineer.

404.02 MATERIALS

Materials shall meet the requirements specified in the following Sections of 900 — Materials:

Portland Cement Concrete 901
Elastomeric Bearing Pads 935

404.03 EQUIPMENT

All concrete materials and their preparations shall be in accordance with the requirements of
Section 901, "Portland Cement Concrete".

404.04 CONSTRUCTION METHODS
A) Handling, Measuring and Batching materials shall be in accordance with Section 314.04
B) Mixing - The mixing of concrete shall be in accordance with Section 314.04

C) Forms - Forms shall be so designated and constructed that they will hold reasonably true
to lines and grades as shown on the plans and may be removed without injuring the
concrete.

The material to be used in the forms for exposed surface shall be sized and dressed
lumber, Masonite, plywood or equal, or metal in which all bolt and rivet heads are
countersunk, so that in any case a plain, smooth surface is obtained. Undressed lumber
may be used for backing or other unexposed surfaces.

The forms shall be built reasonably true to line and grade and braced in a substantial and
unyielding manner. They shall be mortar tight. All corners, except at tops of footings or
bases, shall be chamfered. Chamfer or molding strips shall be finished lumber, cut with
true edges, and shall not be warped, cracked, or frayed. No. 2 pieces of chamfer strips of
unequal width shall be used in the same chamfer line. Chamfer shall be held true to line
and kept securely nailed t° Forms while placing concrete.

Form lumber for all curbs on bridges and culverts shall have a nominal thickness of two
(2) inches or more. Studding on all forms shall be spaced so that no bulge or deflection is
apparent between the studs.

For lumber which is to be used a second time, shall be free from bulge or warp and shall
be thoroughly cleaned. The forms shall be inspected immediately preceding the placing
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of concrete and any bulging, warping, or offset in adjacent boards shall be remedied.

All dimensions shall be carefully checked by the Contractor after the forms are erected
and before any concrete is placed. The Contractor will be held responsible for the accuracy
of all construction. The interior surfaces of the forms shall be adequately oiled or greased
to insure the non-adhesion of mortar.

D) Handling, Placing and Vibrating Concrete

1.

General - In preparation for the placing of concrete, all sawdust, chips, and other debris
shall be removed from the interior of forms. Struts, stays, and braces, serving
temporarily to hold the forms in correct shape and alignment pending the placing of
concrete at their locations, shall be removed when the concrete placing has reached
an elevation rendering their service unnecessary. All temporary wood members shall
be removed from the forms and not buried in the concrete.

Concrete shall be placed to avoid segregation of the materials and the displacement
of the reinforcement. The City Engineer may order the discontinuance of any type of
conveyance or method of placing if the concrete is not being satisfactorily placed.

Open troughs and chutes shall be mortar tight. Where steep slopes are required, the
chutes shall be equipped with baffles or be in short lengths that change the direction
of movement.

All chutes, troughs and pipes shall be kept clean and free from coatings of hardened
concrete by thoroughly flushing with water after each run. Water used for flushing shall
be discharged clear of the structure.

When placing operations would involve dropping the concrete more than five (5) feet,
it shall be deposited through approved sheet metal chutes, pipes, or flexible tubing. As
far as practicable, the pipes shall maintain an even flow of concrete during the placing
and their lower ends shall be kept level with the newly placed concrete. After the initial
set of the concrete, the forms shall not be jarred, and no strain shall be placed on the
ends of reinforcing bars which project.

Concrete, during and immediately after depositing, shall be thoroughly consolidated
by mechanical vibration subject to the following provisions:

e The vibration for concrete shall be internal unless special authorization of other
methods is given by the City Engineer or as provided herein.

e Vibrators shall be of a type and design approved by the City Engineer. The
manufacturer's rated capacity shall be not less than four thousand (4000)
impulses per minute.

e The intensity of vibration shall be such as to visibly affect a mass of concrete of
one (1) inch slump over a radius of at least eighteen (18) inches.

e The Contractor shall provide enough vibrators to properly consolidate each batch
of concrete immediately after it is placed in the forms.

e Vibrators shall be manipulated to thoroughly work the concrete around the
reinforcement and embedded fixtures and into the corners and angles of the
forms. The vibration shall be of sufficient duration and intensity to thoroughly
compact the concrete but shall not be continued to cause segregation.

e Application of vibrators shall be at points uniformly spaced and not farther apart
than twice the radius over which the vibration is visibly effective

¢ Vibration shall not be applied 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. It shall not be used to make concrete flow in the
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forms.

e Vibration shall be supplemented by such spading as is necessary to ensure
smooth surfaces and dense concrete along form surfaces and in corners and
locations impossible to reach with the vibrators.

The provisions of this article shall apply to the filler concrete for steel grid floor, except
that the vibrator shall be applied to the steel.

The provisions of this article shall apply to pre-cast piling, concrete cribbing, and other
pre-cast members except that, if approved by the City Engineer, the manufacturer's
methods of consolidation may be used.

Concrete shall be placed in horizontal layers no more than twelve (12) inches thick
except as hereinafter provided. When less than a complete layer is placed in one
operation, it shall be terminated in a vertical bulkhead. Each layer shall be placed and
compacted before the preceding batch has taken initial set. Each layer shall be
compacted, to avoid the formation of a construction joint with a preceding layer, before
it has taken initial set.

When the placing of concrete is temporarily discontinued the concrete, after becoming
firm enough to retain its form, shall be cleaned of laitance and other objectionable
material to a sufficient depth to expose sound concrete. To avoid visible joints as far
as possible upon exposed faces, the top surface of the concrete adjacent to the forms
shall be smoothed with a trowel. Where a "feather edge" might be produced at a
construction joint, as in the sloped top surface of a wingwall, inset form work shall be
used to produce a blocked-out portion in the preceding layer which shall produce an
edge thickness of not less than six (6) inches in the succeeding layer. Work shall not
be discontinued within eighteen (18) inches of the top of any face, unless provision
has been made for a coping less than eighteen (18) inches thick, in which case, if
permitted by the City Engineer, the construction joint may be made at the underside
of the coping.

Immediately following the discontinuance of placing concrete, all accumulation of
mortar splashed upon the exposed reinforcing steel and surfaces of the forms shall be
removed. Dried mortar chips and dust shall not be puddled into the unset concrete.
Care shall be exercised not to injure or break the concrete steel bond at and near the
surface of the concrete while cleaning the reinforcing steel.

Reinforced Concrete Boxes - In general, the base slab or footings of box culverts shall
be placed and allowed to set before the remainder of the culvert is constructed.
Provisions shall be made for bonding the sidewalls to the culvert base by means of
longitudinal keys so constructed as to prevent the percolation of water through the
construction joint.

Before concrete is placed in the sidewalls, the culvert footings shall be thoroughly
cleaned and the surface carefully chipped and roughened in accordance with the
method of bonding construction joints as specified herein. In the construction of box
culverts four (4) feet or less in height, the sidewalls and top slab may be constructed
as a monolith. When this method of construction is used, any necessary construction
joints shall be vertical and at right angles to the axis of the culvert.

In the construction of box culverts more than four (4) feet in height, the concrete in the
walls shall be placed and allowed to set before the top slab is placed. Appropriate keys
shall be left in the sidewalls for anchoring the cover slab.
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3. Girders, Slabs and Columns - Concrete, preferably, shall be deposited by beginning
at the center of the span and working from the center toward the ends. Concrete in
girders shall be deposited uniformly for the full length of the girder and brought up
evenly in horizontal layers not more than twelve (12) inches thick.

Concrete in girder haunches less than three (3) feet or more, the abutment or columns,
the haunch and the girder shall be placed in three (3) successive stages; first up to the
lower side of the haunch; second, to the lower side of the girder; and third, to
completion.

Concrete in slab spans shall be placed in one continuous operation for each span
unless otherwise provided.

The floors and girders of through girder superstructures shall be placed in one
continuous operation unless otherwise specified. When placement is not continuous,
special shear anchorage shall be provided to insure monolithic action between girder
and floor.

Concrete in T-beam or deck girder spans may be placed in one continuous operation
or may be placed in two (2) separate operations. Each separate operation shall be
continuous; the first, to the top of the girder stems; and the second, to completion. The
bond between stem and slab shall be positive and mechanical and shall be secured
by means of suitable shear keys in the top of the girder stem unless other methods
are approved by the City Engineer. The size and location of these keys shall be
computed. In general, suitable keys may be formed using timber blocks approximately
two (2) inches by four (4) inches in cross section and having a length four (4) inches
less than the width of the girder stem. These key blocks shall be spaced along the
girder stems as required, but the spacing shall be not greater than one (1) foot center
to center. The blocks shall be beveled and oiled in such manner as to ensure their
ready removal, and they shall be removed as soon as the concrete has set sufficiently
to retain its shape.

Concrete in columns shall be placed in one continuous operation, unless otherwise
directed. The concrete shall be allowed to set at least two (2) hours before the caps
are placed.

Concrete shall not be placed in the superstructure until the column forms have been
stripped sufficiently to determine the character of the concrete in the column. The load
of the superstructure shall not be allowed to come upon the bents until they have been
in place at least five (5) days, unless otherwise permitted by the City Engineer.

4. Pneumatic Placing - Pneumatic placing of concrete will be permitted only if specified
in the special provisions.

5. Pumping - Placement of concrete by pumping will be permitted provided the equipment
is so arranged that vibrations will not damage freshly placed concrete.

Where concrete is conveyed and placed by mechanically applied pressure, the
equipment shall be suitable in kind and adequate in capacity for the work. Aluminum
pipe shall not be used. The operation of the pump shall be such that a continuous
stream of concrete without air pockets is delivered.

E) Placing Concrete under Water - Concrete shall be deposited in water only with the
permission of the City Engineer and under supervision. When depositing in water is
allowed, the concrete shall be carefully placed in the space in which it is to remain in a
compact mass by means of a concrete pump that does not permit the concrete to fall
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through the water. Concrete placed under water shall be deposited in one continuous
operation and shall be allowed to set for a period of at least forty-eight (48) hours before
the caisson is dewatered. After dewatering, the laitance and soft concrete shall be cut
away and the top surface cleaned. Concrete shall not be placed in running water, and
forms which are not reasonably watertight shall not be used for holding concrete deposited
under water. The concrete shall not be disturbed after being deposited.

Ten (10) percent of additional cement shall be added to all concrete placed under water.
No allowance will be made the Contractor for additional cement required for placing
concrete under water. The water pressure shall be equal inside and outside the forms
before any concrete is placed under water. The quantity of mixing water shall be the
minimum amount to permit the passage of concrete through the concrete pump.

Joints - Whenever the work of placing concrete is delayed until the concrete shall have
taken its initial set, the point of stopping shall be deemed a construction joint. So far as
possible, the location of construction joints shall be planned, and the placing of concrete
carried continuously from joint to joint. These joints shall be perpendicular to the principal
lines of stress.

Where dowels, reinforcing bars, or other adequate methods are not shown on the plans,
keys shall be made by placing water-soaked beveled timbers of a size shown on the
details, or as directed by the City Engineer. The key material shall be removed when the
concrete has set. In resuming work the surface of the concrete previously placed shall be
thoroughly cleaned of laitance, or other soft material with stiff wire brushes, and if deemed
necessary by the City Engineer, shall be roughened by a steel tool.

Construction joints shall be made only where located on the plans or shown in the placing
schedule, unless otherwise approved by the City Engineer. Shear keys or continuous
reinforcement shall be used to transmit shear and/or bond the two sections together.

In parapets, railings, and other light work superimposed on heavy work, the expansion
joints shall be placed as shown on the plans.

To maintain the proper alignment of the different parts of the work, they shall be provided
with keys at approximately one-third (1/3) of the area of the cross sections of the wall or
with the equivalent thereof in dowels.

Curing Concrete - All concrete shall be cured as provided in these specifications for the
various parts of structures. Specific references are as follows:

Concrete Bridge Floors 409

The side forms on all piers, abutments, retaining walls, wingwalls, and reinforced concrete
boxes may be left in place for at least three (3) days or if removed before the three (3)
days have elapsed, the surfaces shall be cured for the remaining part of the three (3) day
period by one of the following methods:

1. Cured for at least three (3) days with an approved polyethylene burlap.
2. Cured for at least three (3) days with three (3) layers of wet burlap.

3. Cured for at least three (3) days with wetted cotton mats as specified. The surface of
the concrete shall be entirely covered with mats. The mats used shall be of such length
or width that as laid they will extend at least twice the thickness of the slab beyond the
edges of the slab. The mat shall be placed so that the entire surface and both edges
of the slab are completely covered. Prior to being placed, the mats shall be saturated
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thoroughly with water. The mats shall be so placed and weighted down as to cause
them to remain in intimate contact with the surface covered, and the covering shall be
maintained fully wetted and in position for seventy-two (72) hours after the concrete
has been placed unless otherwise specified.

4. Cured with an approved membrane curing compound (Red) as specified below and in
Section 901.

The curing compound shall be applied under pressure, by means of a spray nozzle, in
such a manner as to cover the entire exposed surface thoroughly and completely with
a uniform film. Sufficient pressure shall be applied to the spray machine to force the
compound to leave the nozzle as a fine mist. The application of curing compound shall
be always close to the finishing and all finished concrete shall be sprayed immediately
after the superficial water, if any, has subsided.

Formed surfaces shall be coated with the curing compound as soon as practicable
after removal of the forms.

The curing compound shall be applied on concrete for sidewalks, curbs, and floors,
other than concrete bridge floors, as soon as possible after finishing. On surfaces
requiring a surface finish or surfaces poured against forms, the curing materials shall
not affect concrete surface bond.

If hair checking develops before the curing compound can be applied, the procedure
set forth above shall be modified in that initial curing with wet burlap shall be performed
as specified in Standard Specifications for the work under construction.

If discontinuities, or pinholes, or abrasions in the membrane exist, a second coat shall
be applied to the affected areas. Walking on the cured surface will not be permitted for
twenty-four (24) hours after application. If any abrasions occur within twenty-four (24)
hours, they shall be corrected using additional compound.

H) Rate of Application - The curing compound shall not be applied at a coverage rate lighter

than specified below:

Steel Trowel Finish 225 SF/GAL
Rough float Finish 200 SF/GAL

Whenever the atmospheric temperature is one hundred (100) degrees F or more, the City
Engineer may require an additional coat at a rate of approximately two hundred seventy
(270) square feet per gallon if he deems the additional material essential to obtain
adequate water retention. When required, the second coat shall be applied thirty (30)
minutes after the first.

When the desired results are not obtained by this method, the membrane method shall be
discontinued, and the curing shall be by other methods specified in these specifications.

Removal of Forms - To make possible the obtaining of satisfactory surface finish, forms
on ornamental work, railings, parapets, and vertical surfaces which do not carry loads,
and which require a special concrete surface finish shall be removed as soon as
practicable.

Forms supporting the main slabs and girders shall remain in place at least twenty-one (21)
days and during unfavorable curing conditions as much longer as the City Engineer may
direct.

The above specified time may be decreased in case test beams are cast at the time the
concrete is placed. Beams shall be made, cured, and tested as provided in Section
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L)

M)

404.05.

The forms may be removed when the test beams meet strength requirements as provided
in Section 403.04.11, except as modified hereafter.

In no case shall the forms supporting main slabs, girders or concrete beams be removed
in less than ten (10) days after the concrete is placed. Forms for vertical walls on columns,
piers, abutments, and retaining walls requiring a concrete surface finish shall be removed
in warm weather within twenty- four (24) hours after the concrete is placed and in the cool
weather within forty-eight (48) hours - at least as soon as they may be removed without
damaging the concrete. Forms under concrete caps on pile bents and under web walls
shall remain in place at least five (5) days, if test beams have the required strength as
provided above.

As soon as the forms are removed, all rough places, holes, and porous spots shall be filled
and all bolts, wires or other appliances used to hold the forms, and which pass through
the concrete shall be cut off flush with the surface. For all finished surfaces, all wires shall
be cut off one-fourth (1/4) inch below the surface and the depression filled with cement
mortar at once. This shall be left rough for several hours and then rubbed smooth with the
surface.

Honeycomb shall be repaired as soon as the forms are taken off by removing any
aggregate that is loose or that is not thoroughly bonded to concrete mass, washing the
surface with clean water, using a wire brush to remove any loose particles, and applying
a thin coating of neat cement mortar. Patched areas shall be dressed flush with the
surrounding area.

Small cavities shall be neatly pointed up with cement mortar of the same mix as used in
the body of the work, immediately after removing forms. Care shall be taken to remove
any thin surfaces or edges and expose the whole cavity before pointing up.

Defective Work - Any defective work discovered after the forms have been stripped shall
be removed immediately and replaced. If the surface of the concrete is bulged, uneven,
or shows excess honeycombing or settlement, which cannot be repaired satisfactorily, the
entire section shall be removed and replaced. No additional compensation will be allowed
for this work.

Drainage and Weep Holes - Drainage openings and weep holes shall be constructed in
the manner and where indicated on the plans or directed by the City Engineer.

Placing Pipes and Conduits - Pipes and conduits for utility service lines which are to be
encased in the concrete shall be placed by the Contractor during construction.

Placing Anchors, Bolts, Grillages, Etc. - The Contractor shall place all anchors, bolts,
grillages, etc., securely, and accurately in the locations shown on the plans or as otherwise
required.

404.05 TESTING

Slump will be determined using AASHTO T-119, and air content using AASHTO T-152 for gravel
and stone aggregate and AASHTO T-196 for slag and other highly porous coarse aggregate. Test
specimens will be made and cured in accordance with AASHTO T-23 except that after the initial

curing,

quality control specimens will be cured in a medium maintained at forty (40) degrees F to

eighty-five (85) degrees F until they are delivered to the laboratory. Specimens will be tested in
accordance with AASHTO T-22 for cylinders or AASHTO T-97 for beams (third point loading) or
AASHTO T-177 for beams (center loading).
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Unless otherwise provided, the minimum modulus of rupture when test beams are permitted as a
criterion for removal of forms, placing a structure in service, driving piling, etc., shall be five
hundred fifty (550) psi when tested with the third point method or six hundred fifty (650) psi when
tested with the midpoint method and the minimum compressive strength of cylinders shall be
thirty-five hundred (3500) psi.

404.06 METHOD OF MEASUREMENT

Structural concrete will be measured by the cubic yard in accordance with the dimensions shown
on the plans or directed by the City Engineer.

404.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
(A) STRUCTURAL CONCRETE Cubic Yard

Such payment shall be compensation in full for furnishing all materials, labor, equipment, tools,
and incidentals, and for performing the work in accordance with these specifications.

SECTION 405 — PRE-STRESSED CONCRETE FOR STRUCTURES

405.01 DESCRIPTION

This section covers the furnishing and placing in the structure of the pre-stressed beams or other
members in accordance with these specifications and in reasonably close conformity with the
lines, grades and dimensions shown on the plans or established by the City Engineer.

Plans for members will show Pre-stressing by one of the following methods:

A) Pre-tensioning: In which the reinforcing tendons are stressed initially, after which concrete
is placed and cured and the stress is released from anchorages to concrete after
development of specified concrete strength.

B) Post-tensioning: In which the reinforcing tendons are installed in voids or ducts within the
concrete and are stressed and anchored after the development of specified concrete
strength. As a final operation under this method the voids or ducts are pressure grouted.

C) Combined Method: In which part of the reinforcing is pre-tensioned and part post-
tensioned. Under this method all applicable requirements for Pre-tensioning and for Post-
tensioning shall apply to the respective reinforcing elements using these methods.

405.02 MATERIALS

Materials shall meet the requirements specified in the following Section 900 — Materials:

Portland Cement Concrete 901
Joint Fillers and Sealers 901.08
Reinforcing Steel 923
Bearing Pads 933.06
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405.03 EQUIPMENT — VACANT

405.04 CONSTRUCTION METHODS

A)

C)

D)

Concrete for Pre-stressed Members - The concrete shall have the minimum compressive
strength at twenty-eight (28) days as shown on the plans and as specified in Section 901.
The strength of the concrete at transfer of Pre-stress shall be eighty (80) percent off, or
four thousand (4000) psi, whichever is greater.

If steam curing is used, the methods shall meet the following requirements:

1. Steam curing shall be done under a suitable enclosure to contain the live steam to
minimize moisture and heat losses. The initial application of the steam shall be from
two (2) to four (4) hours after the final placement of concrete to allow the initial set of
the concrete to take place. If retarders are used, the waiting period before application
of the steam shall be increased from four (4) to six (6) hours.

2. The steam shall be at one hundred (100) percent relative humidity to prevent loss of
moisture and to provide excess moisture for proper hydration of the cement. Live
steam shall not be applied directly on the concrete or in harmful, concentrated jets of
the forms.

3. During application of the steam the ambient air temperature shall increase at a rate
not to exceed forty (40) degrees F per hour until a maximum temperature of one
hundred-forty (140) degrees F to one hundred-sixty (160) degrees F is reached.

4. The maximum temperature shall be held until the concrete has reached the desired
strength. In discontinuing the steam, the ambient air temperature shall not decrease
at a rate to exceed forty (40) degrees F, per hour until the approximate temperature of
the air to which the concrete will be exposed has been reached.

Forms - Forms and centering shall be made and maintained during their use true to the
shapes and dimensions shown on the approved drawings.

Forms shall be well braced and stiffened against deformation under pressure of the wet
concrete and shall have smooth joints and inside surfaces accessible for adequate
cleaning before each use.

Forms may be treated with a commercial quality form oil or other equivalent coating which
will permit the ready release of the forms and will not discolor the concrete. Adequate
measures shall be taken by the Contractor, as approved by the City Engineer, to prevent
the contamination or corrosion of the Pre-stressing steel.

Stressing Requirements - General - In all methods of tensioning, the stress induced in the
reinforcing members shall be measured both by jacking gauges and by elongations of the
reinforcement. Elongations and jacking pressures shall make appropriate allowance for
friction and all possible slippage or relaxation of the anchorage. All jacks shall be equipped
with accurate and calibrated gauges for registering jacking pressures. Means shall be
provided for measuring the elongation of reinforcement to at least the nearest one thirty-
second (1/32) inch.

Prior to use in manufacture of pre-stressed members under these specifications, all jacks
to be used, together with their gauges, shall be calibrated by a reputable testing laboratory
at the expense of the Contractor. Calibration of jacks and gauges shall be repeated at
intervals of not more than one (1) year. During progress of the work if any jack or gauge
appears to be giving erratic results, or if gauge pressure and elongation indicate materially
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differing stresses, recalibration will be required.

It is anticipated that there may be a possible difference in indicated stress between jack
pressure and elongation of about five (5) percent. In such event the error shall be so
placed that the discrepancy shall be on the side of a slight overstress rather than under
stress. In the event of an apparent discrepancy between gauge pressure and elongation
of more than five (5) percent, the entire operation shall be carefully checked, and the
source of error determined before proceeding further.

Straight tendons may be tensioned from one end. The draped tendons shall be stressed
by jacking from both ends of the bar unless otherwise provided on the plans or in the
proposal.

In all stressing operations the stressing force shall be kept symmetrical about the vertical
axis of the members.

Stressing Procedure - The Contractor shall submit his plan and procedure for stressing
each type of unit to the City Engineer for approval prior to fabrication. The procedure
should include, but not be limited to initial tensioning force to equalize stresses and
eliminate slack in the strands; uplift and hold down devices; method of Pre-tensioning and
detensioning; measurement of elongation; and anchorage details.

1. Pre-tensioning - The amount of stress to be given each cable shall be as shown on
the plans. Cable stress shall be maintained between anchorages until the concrete
has reached the required compressive strength.

2. Post-tensioning - For all Post-tensioned bars, the anchor plates shall be set exactly
normal in all directions to the axis of the bar. Parallel wire anchorage cones shall be
recessed within the beams. Tensioning shall not be done until the concrete has
reached the required compressive strength.

3. Combined Method - If the girders are manufactured with part of the reinforcement pre-
tensioned and part post-tensioned, the applicable portions of requirements listed
above shall apply to each type.

4. Ducts for Post-tensioning Bars - Ducts in the girders for the post-tensioning bars or
parallel wire cables shall be formed by means of flexible metal conduits, metal tubing,
or other approved means. They shall be mortar tight, accurately placed, and accurately
held in place. Metallic conduit shall be of a ferrous metal.

5. The ducts through post-tensioned members in which the bars or cables are installed
shall be equipped with approved grouting vents. After completion of stressing, the
annular space between sides of the bar or cable and sides of hole shall be grouted in
a manner approved by the City Engineer.

Construction, Testing, and Inspection - Construction methods and testing shall be in
accordance with the AASHTO Standard Specifications for Highway Bridges and as
supplemented herein.

The Contractor shall notify the City Engineer of the time at which the stressing procedure,
casting procedure, or releasing of strands are to take place so that an Inspector can be
present during casting and Pre-stressing of the beams.

After the stressing of pre-tensioned strands has been completed and before side forms
are erected, the Inspector shall examine the strands, and any strand found contaminated
with the bond breaking substance used on the forms shall be replaced or satisfactorily
cleaned with a solvent.
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The Inspector shall inspect batching and placement and make six (6) cylinders for each
casting operation: three (3) of the cylinders shall be used to determine when concrete has
reached the required strength and is ready for stressing, and the remaining cylinders shall
be tested at twenty- eight (28) days to determine that the design strength has been
reached. Cylinders shall be cured in the same manner as the structural member which is
represented by the cylinders until the requirements for stressing have been attained and
the remaining period for the twenty-eight (28) day cylinders shall be in accordance with
AASHTO T-23. Cylinders shall be tested in accordance with AASHTO T-22.

Transportation and Storage - Pre-cast girders should be maintained in an upright position,
and points of support and directions of the reactions with respect to the girder shall be
approximately the same during transportation and storage as when the girder is in its final
position.

Care shall be taken during storage, hoisting, and handling of the pre-cast units to prevent
cracking excessive camber, side bow, or other damage. Units damaged by improper
storing or handling shall be replaced by the Contractor at no additional cost to the City.
Minor chipping, spalling and scars may be repaired if approved by the City Engineer.

Erection, Bearings and Anchorage - All bearing areas on the pre-stressed members, as
well as on the bridge seats, shall be finished to a true surface to give full and uniform
bearing over the entire bearing area. In case such a uniform bearing is not obtained, the
defect shall be corrected in a manner approved by the City Engineer.

All anchorages shall be carefully constructed as shown on the plans. Before any member
is erected, the City Engineer will check the elevations of all bridge seats. Any elevation
which is off more than .02 feet shall be corrected in a manner approved by the City
Engineer. Pre-stressed beams shall be blocked or braced as they are set in place to
assure lateral stability.

Tolerances - Maximum dimensional tolerances are listed below. It is intended that the
dimensions of all members shall be well within these tolerances and the maximum values
shall be permitted to be approached or equaled only occasionally. The Inspector shall
document to the City Engineer any unit with dimensions out-of-tolerance.
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TABLE 405:1
Pre-stressed Concrete |-Beams Tolerance in Inches

centers of inserts to the ends of the beams)

Depth (flanges, web and fillets) s
Depth (overall) V2" to -Va”
Width (flanges and fillets) %" to -Va”
Width (web) %" to -Va”
Length of Beams 1”
Exposed Beam Ends Deviation from Square or Designated Skew — iz
Horizontal

Diaphragm Bolt Holes (spacing between centers of inserts and from the iz

Bearing Plates (spacing between the centers of bearing plates)

1/8” per 10 LF

Bearing Plates (spacing from the centers of bearing plates to the ends iz
of the beams)
Bearing Plat or Bearing Area Deviation from Plane 1/8”

Stirrup Bars — Projection Above Top of Beam

3/4”

Stirrup Bars — Longitudinal Spacing

111

End Stirrup Bars

2" from Plan

Horizontal Alignment (deviation from a straight line parallel to the
centerline of beam)

1/8” per 10 LF

Camber Differential between Adjacent Beams 1/8 per 10 ft. of span to Va”
maximum of 1

Center of Gravity of Strand Group iz
Center of Gravity of Depressed Strand Group at end of Beam Va”
Position of Post-Tensioning Duct 6”
Position of Hold Down Points for Depressed Strand 6”
Position of Handling Devices 6"

Variations greater than specified above shall be corrected to within these tolerances or be

subject to a structural review by the City Engineer for acceptance.

Finish - The facia girder on grade separation structures shall receive a surface finish
consistent with other areas of the superstructure. Surface finish shall be in accordance

with Section 403.

405.05 TESTING — VACANT

405.06 METHOD OF MEASUREMENT

Accepted Pre-stressed concrete beams will be measured by the linear foot of pre-stressed
concrete beam complete in place as specified and as shown on the plans.

Joint fillers, joint sealers, shoes, bearing plates, and elastomeric bearing pads will not be a
separate pay item, but the cost of same shall be included in the price of other bid items unless
otherwise shown on the plans. When approved by the City Engineer, twenty (20) percent
additional cement and admixture can be used in lieu of High Early Strength Portland Cement.

400- 39

2023.09.12




405.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
(A) PRE-STRESSED CONCRETE BEAMS Linear Foot

Such payment shall be compensation in full for furnishing all materials, labor, equipment, tools,
and incidentals, and for performing the work in accordance with these specifications.

SECTION 406 — HIGH EARLY STRENGTH CONCRETE

406.01 DESCRIPTION

High Early Strength Concrete shall be composed of High Early Strength Portland Cement, fine
and coarse aggregate, and water, each measured separately and mixed as provided in Section
901. It shall be used for structures or portions of structures only when approved by the City
Engineer or called for on the plans or in the special provisions.

406.02 MATERIALS

Materials shall meet the requirements specified in Section 901.

406.03 EQUIPMENT — VACANT

406.04 CONSTRUCTION METHODS
A) Tests - Test specimens shall be in accordance with Section 901.
B) Curing
1. Floor slabs shall be cured as provided in Section 409.

2. The side forms on curbs and piles may be left in place for at least three (3) days or if
removed before the three (3) days have elapsed, the surfaces shall be cured for the
remaining time by one of the methods specified herein. Surfaces that require a
concrete surface finish shall be shrouded with wet burlap or wet mats from the time
the forms are removed until the three (3) day curing period has elapsed.

C) Removal of Forms - To obtain a satisfactory surface finish, forms on ornamental work,
railings, parapets, curbs, and vertical surfaces, which do not carry loads and will be
exposed in the finished work, shall be removed within forty-eight (48) hours, depending
upon weather conditions, and in any event while a satisfactory finish can still be obtained.

Before forms are removed or the concrete placed in service on portions of structure
carrying loads the compressive strengths of test cylinders or modulus of rupture of test
beams shall be as provided in Sections 403.04.11 and 404.05 as applicable.

D) Reinforced Concrete Piling - High Early Strength Concrete piling shall not be moved and
stacked in less than three (3) days after casting, nor driven in less than seven (7) days
after casting, and in no event until a compressive strength of thirty-five hundred (3,500)
psi or a modulus of rupture of six hundred (600) psi when tested with third point method
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or seven hundred (700) psi when tested with midpoint method in accordance with Section
901.

406.05 TESTING — VACANT

406.06 METHOD OF MEASUREMENT

Measurement of the various structures when High Early Strength Concrete is used will be in the
same manner as elsewhere provided in these specifications for items of the same kind.

Payment for the various items in which High Early Strength Concrete is used shall be made on
the same basis as provided elsewhere in these specifications for items of the same kind. No
additional compensation will be allowed when the Contractor uses High Early Strength Concrete
at his own option.

406.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
(A) HIGH EARLY STRENGTH CONCRETE Cubic Yard

Such payment shall be compensation in full for furnishing all materials, labor, equipment, tools
and incidentals, and for performing the work in accordance with these specifications.

SECTION 407 — PNEUMATICALLY PLACED CONCRETE

407.01 DESCRIPTION

This section covers premixed sand and Portland Cement pneumatically transported through a
pipe or hose in a dry state to a nozzle where hydration takes place immediately prior to expulsion.

407.02 MATERIALS

The cement, water, and sand shall conform to the requirements of Section 901, "Portland Cement
Concrete". The sand, when tested by approved laboratory methods, shall conform to the following
gradation requirements:

Passing No. 4 Sieve 98-100% (by weight)
Passing No. 20 Sieve 60-85%
Passing No. 50 Sieve 15-35%
Passing No. 100 Sieve 0-5%

Bar reinforcement and wire fabric reinforcement shall conform to the requirements of Section 923,
"Reinforcing Steel".

Expansion joint material shall conform to the requirements of Section 901.08, "Preformed
Expansion Joint Filler for Concrete".

Steel drive pins or studs used for the attachment of reinforcing when covering designed portions
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of concrete structures with pneumatically placed concrete shall be capable of being driven to the
specified depth without deforming or otherwise becoming unsuitable for the purpose intended.
The pins shall have a minimum diameter of one-eighth (1/8) inch and a minimum length of two
(2) inches. Size and location of drive pins or studs and method of attachment of reinforcing shall
be as specified herein or as detailed on the plans.

The equipment used for driving the pins or studs shall be of the type which uses an explosive for
the driving force and shall be capable of inserting the stud or pin to the required depth without
damage to the concrete. The City Engineer may require that a test be made of the equipment
prior to approving it for use.

Unless otherwise specified, the concrete shall consist of a mixture of cement and sand in the
proportions by volume of one (1) part cement to four and one-half (4 1/2) parts sand. The sand
shall contain not less than three (3) percent nor more than six (6) percent of moisture by weight.
The sand and cement shall be mixed thoroughly in a power mixer for at least one and one-half (1
1/2) minutes before placement in the chamber of the gun mechanism. The dry mixed material
shall be used promptly after mixing and any material that has been mixed for more than forty-five
(45) minutes shall be rejected and removed from the worksite.

The mixer shall be cleaned at regular intervals to remove all adherent material from the mixing
vanes and from the drum.

At the beginning of work the City Engineer may require that cylinders be made to represent the
quality of the pneumatically placed concrete. Additional cylinders will be made during prosecution
of the work as directed by the City Engineer. If, in the opinion of the City Engineer, the cylinder
strengths are indicating undesirable variation in the concrete, the Contractor may be required to
change the mix design and/or method of placing to correct this condition.

The Contractor shall furnish especially constructed cylinders six (6) inches in diameter and twelve
(12) inches high, made of three-fourths (3/4) inch square mesh hardware cloth. Test cylinders for
pneumatically placed concrete shall be shot with the same air pressure and nozzle tip as the
pneumatically placed concrete. At the end of the first twenty-four (24) hours curing period the
hardware cloth form shall be removed and the cylinders stored and cured as directed by the City
Engineer.

The use of approved admixtures conforming to the requirements of Section 901, "Concrete
Admixtures", will be permitted at the option of the Contractor.

407.03 EQUIPMENT

The gun mechanism should be operated at a minimum air pressure of forty-five (45) pounds per
square inch on the gun tank when one hundred (100) feet or less of material hose is used and
the pressure should be increased five (5) pounds for each additional fifty (50) feet of hose
required. Nozzles used for guniting shall have a maximum size of one and five-eighths (1 5/8)
inch unless otherwise permitted by the City Engineer.

Water used for hydration shall be maintained at a uniform pressure, which shall be at least fifteen
(15) pounds per square inch above air pressure at the gun.

407.04 CONSTRUCTION METHODS

A) Placement - Earth surfaces to which concrete is to be applied shall be neatly trimmed to
line and grade and shall be free of all loose material.

No high subgrade will be permitted. Excavation made below subgrade shall be backfilled
with compacted fill or, at the Contractor's option, with concrete. However, no additional
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C)

D)

compensation will be allowed for such compacted fill nor for increased thickness of
concrete placed because of low subgrade.

Asphaltic concrete surfaces shall be thoroughly cleaned of any organic Material, silt and
clay, or any other material detrimental to the concrete and then washed with water under
pressure.

Masonry, rock, and concrete surfaces shall be examined, and all loose material removed
therefrom. The surface shall be thoroughly cleaned with steel scrapers or brushes to
remove all dust, dirt, mortar, grease, or other deleterious substances and then washed
with water.

Whenever brushing and scraping do not secure suitable results, sandblasting may be
required.

All surfaces shall be wetted with water before application of concrete. Concrete shall not
be applied to surfaces on which free water exists.

The velocity of the material as it leaves the nozzle shall be maintained uniformly at a rate
determined for given job conditions. Material which rebounds and does not fall clear of the
work, or which collects on the surfaces shall be blown off or otherwise removed. Rebound
shall not be used in any portion of the work and no payment will be made for rebound or
other concrete losses.

The nozzle shall be held at such distance and position that the stream of flowing material
will impinge at approximately right angles to the surface being covered. Any portion of the
placed concrete which tends to sag, or which shows soft or sandy pockets or is otherwise
unsatisfactory, shall be cut out and replaced with new concrete. Reinforcement damaged
or destroyed by such repairs shall be replaced by trimming the concrete back and properly
lapping and tying additional steel as may be required by the City Engineer.

Reinforcement shall be firmly supported in the position shown on the plans. Mortar blocks,
metal chairs, clips, or spacers with wire ties or other acceptable means shall be used to
anchor and place the reinforcement properly.

Where material is placed on overhead surfaces the amount of water used shall be so
adjusted that approximately three-fourths (3/4) inch of the placed material shall adhere
without support. The limit of thickness shall be considered to have been exceeded when
the material begins to sag or slough.

Forms and Ground Wires - The forms shall be built in accordance with applicable
provisions of these specifications, except all forms shall be built to permit the escape of
air and rebound.

Ground wires shall be installed in such a manner that they accurately outline the finished
surface as indicated on the plans. They shall be located at intervals sufficient to insure
proper thickness throughout. Wires shall be stretched tight and shall not be removed prior
to application of the finish coat.

Headers will be required where the plans indicate a formed edge and at plan joints.

Joints - Construction joints shall be sloped off at an angle of approximately forty-five (45)
degrees to the surface to which the concrete is being applied. Before applying concrete in
the adjacent sections, the sloped portion shall be thoroughly cleaned and wetted by means
of air and water blast. The plan joints shall be formed in accordance with and placed in
the locations designated on the plans.

Finish - Upon reaching the thickness and shape outlined by forms and ground wire, the
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surface shall be rodded off to true lines. Any low spots or depressions shall be brought up
to proper grade by placing additional concrete. Ground wires shall then be removed, and
unless otherwise specified, the surface shall then be broom finished to secure a uniform
surface texture. Rodding and working with a wood float shall be held to a minimum.
Rebound or accumulated loose sand shall be thoroughly cleaned up and disposed of by
the Contractor. In no case shall it be floated into the surface of the work.

When a nozzle finish is specified on the plans, ground wires shall not be used, and the
surface shall be left as uniform as possible without rodding. Nozzle finishes will not be
permitted where the underlay has been floated. Concrete shall not be applied to a surface
containing frost or ice. Where standing or running water is encountered it shall be removed
before applying the concrete. No work shall be done without the permission of the City
Engineer when the temperature is lower than forty (40) degrees F. After placing, the
concrete shall be protected from freezing or quick drying.

E) Curing - Pneumatically placed concrete shall be cured in accordance with Section 403,
"Concrete Structures".

F) Workmen - Only experienced foremen, gunmen, nozzlemen, and rodmen shall be
employed, and satisfactory written evidence of such experience shall be furnished the City
Engineer or his representative upon demand.

407.05 TESTING — VACANT

407.06 METHOD OF MEASUREMENT

Measurement for pneumatically placed concrete will be made by the square foot in place. For
encasement of structural steel members and covering portions of structures, the actual contact
area shall be the basis for measurement.

Pneumatically placed concrete, measured as provided above, will be paid for at the unit price bid
per square foot for "Pneumatically Placed Concrete", of the type specified. The unit price bid per
square foot shall be full compensation for all cement, sand, water, reinforcement, furnishing and
driving all steel drive pins, for mixing and placing pneumatically placed concrete, and for all labor,
tools, equipment, and incidentals necessary to complete the work. Excavation for channel and
canal lining will be paid for in accordance with Section 200, “Excavation”. Shaping and fine grading
of channel or canal slopes and floors are not to be paid for directly but shall be included in the
unit price bid for "Pneumatically Placed Concrete".

407.07 BASIS OF PAYMENT
The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
(A) PNEUMATICALLY PLACED CONCRETE Square Foot

Such payment shall be compensation in full for furnishing all materials, labor, equipment, tools,
and incidentals, and for performing the work in accordance with these specifications.
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SECTION 408 — STEEL STRUCTURES

408.01 DESCRIPTION

This section covers the fabrication and erection of structural steel and other metals, except
reinforcing steel, which are used for steel structures or steel portions of structures.

408.02 MATERIALS

408.02.01- GENERAL

The metal used for the various portions of the structure shall be as specified and shall
conform to the requirements of the applicable sections of Parts 1 through 12 of the ASTM
Specifications.

408.02.02—- SHOP DRAWINGS

Unless otherwise provided on the plans, the Contractor shall prepare and submit detailed
shop drawings for each detail of the general plans requiring the use of structural steel,
forgings, wrought iron, castings, or bearings. Camber and erection diagrams will be
required. The drawings shall be prepared on sheets twenty-four (24) inches by thirty-six
(36) inches, or as designated by the City Engineer.

All shop drawings shall be checked by the fabricator before being submitted for approval
by the City Engineer. The Contractor shall furnish to the City as many prints of the
drawings as are necessary for carrying out the work. The Contractor shall be responsible
for the correctness and completeness of the drawings and for shop fit and field
connections, although the drawings have been approved by the City Engineer.

408.02.03— STORING MATERIALS

All materials shall be handled in such manner that no injury will result. Material to be stored
shall be placed on skids above the ground and shall be kept clean and properly drained.
Girders and beams shall be placed upright and shored. Long members, such as columns,
shall be supported on skids placed closely enough to prevent excessive deflection.

408.03 - EQUIPMENT

Before starting work, the Contractor shall inform the City Engineer fully as to the method of
erection he proposes. Follow and as to the amount and character of the equipment he proposes
to use; the adequacy of which shall be subject to the approval of the City Engineer. The approval
of the City Engineer shall not be considered as relieving the Contractor of the responsibility for
the safety or adequacy of his methods or equipment or from carrying out the work in full
accordance with the plans and specifications. No work shall be done without the sanction of the
City Engineer.

The Contractor shall prepare and submit erection plans for the erection of plate girders (riveted,
bolted, or welded), trusses, and for all railroad underpass structures. Field erection plans for I-
beam units will not be required unless specified on the plans. The plans shall be complete in all
details of procedure, sequence of work, equipment to be used, etc., so that a check can be made
of the adequacy of the proposed erection procedure.

Spot welding for the purpose of eliminating field erection bolts or for holding steel parts together
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while riveting will not be permitted.

The Contractor shall provide the falsework and all tools, machinery, and appliances, including
drift pins and fitting-up bolts, necessary for the expeditious handling of the work. Drift pins
sufficient to fill at least one-fourth (1/4) of the field holes for main connections shall be provided.

408.04 CONSTRUCTION METHODS

408.04.01—- WORKMANSHIP

Workmanship and finish shall be equal to the best general practice in modern steel
fabricating shops. Rolling tolerances for rolled shapes, plates, and bars shall conform to
the requirements of ASTM Designation A-6.

Before being laid out or worked, rolled material shall be straight. If straightening is
necessary, it shall be done by methods approved by the City Engineer. Kinks and bends
in the material will be cause for rejection. Heat shrinking of low alloy structural steels will
not be permitted.

If straightening is necessary in the field, only methods approved by the City Engineer shall
be used.

Following the straightening of a bend or buckle, the surface of the metal shall be carefully
inspected for evidence of fracture.

Portions of the work exposed to view shall be finished neatly. Shearing, flame cutting, and
chipping will be done carefully and accurately. Undercut gusset plates will not be
accepted. All sharp corners and edges, and edges that are marred, cut, or roughened in
handling or erection, shall be slightly rounded by grinding or other suitable means.

408.04.02- RIVETED AND BOLTED STRUCTURES

Unless prohibited by the plans, high strength bolts may be used where rivets are
designated. In these specifications where reference is made to pitch, edge distance,
preparation of holes, etc., for rivets, the same criteria shall govern for high strength bolts.
Pitch and edge distance not shown on the plans shall be in accordance with AASHTO
Standard Specifications for Highway Bridges.

Unless otherwise specified or shown on the plans, fabrication of riveted structures shall
conform to the current edition of AASHTO Standard Specifications for Highway Bridges.

408.04.03—- HOLES FOR BOLTS OR RIVETS

Holes shall be either punched full size, punched, and reamed, or drilled. The finished hole
shall be one- sixteenth (1/16) inch larger than the nominal diameter of the rivet.

Holes punched full size shall have all burrs and sharp edges removed. The diameter of
the die shall not exceed that of the punch by more than three thirty- seconds (3/32) inch.

A) Holes for Shop Rivets shall be sub punched, or subdrilled at the fabricator's option,
one-fourth (1/4) inch less in diameter than that of the finished holes and shall be
reamed to size with the parts assembled, with the following exceptions:

1. Holes in material thicker than seven-eighths (7/8) inch shall not be punched;
however, at the fabricator's option, they may be subdrilled to the diameter
specified for sub punching or may be drilled full size with the parts assembled,
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provided that the parts are adequately bolted or clamped together.

2. Holes in rolled beams and plate girders, including stiffeners and active fillers at
bearing points, may be sub punched one-eighth (1/8) inch less in diameter than
that of the finished holes and reamed to size (after assembly) in material not
thicker than the nominal diameter of the rivet less one-eighth (1/8) inch.

3. Holes in material not more than seven-eighths (7/8) inch thick, for rivets which
do not transfer stress caused by external vertical loading, may be punched full
size or, at the fabricator's option, may be sub punched one-eighth (1/8) inch
less in diameter than the finished holes and reamed to size after assembly.
This applies to holes for stitch rivets, lateral, longitudinal or sway bracing and
their connecting material, lacing, stay plates, diaphragms which do not transfer
shear or stress, inactive fillers, and stiffeners not at bearing points. However,
holes through assembled material shall not pass through both reamed plies
and plies punched full size unless the reamed holes have been sub punched
for the fabricator's convenience, or the assembled material is not over five (5)
plies thick, of which the main material consists of not more than three (3) plies.

B) Holes for Field Rivets shall be sub punched or subdrilled at the fabricator's option,
one-fourth (1/4) inch less in diameter than that of the finished holes, and shall be
reamed to size through steel templates with hardened steel bushings, with the
following exceptions:

1. Field splices in plate girders and in the chords of trusses shall be reamed with
the members assembled. Other field connections may be reamed with the
members assembled, at the fabricator's option. Chord splices or truss
members shall, in all cases, be reamed or drilled with at least three (3) abutting
sections assembled and with milled ends of compression chords in full bearing.

2. Assemblies such as floor systems to girders, complete trusses, rolled beam
spans connected by diaphragms, and portals to trusses shall be reamed with
the members assembled if so indicated on the plans, and otherwise at the
fabricator's option.

3. Field connections of lateral, longitudinal, or sway bracing shall conform to the
requirements of holes for shop rivets.

4. Holes in material thicker than seven-eighths (7/8) inch shall not be punched
but shall be subdrilled to the diameter specified for sub punching or drilled full
size with parts assembled.

The accuracy of the punching shall be such that for any group of holes when
assembled, seventy- five (75) percent shall admit a rod equal to the diameter
of the cold rivet at right angles to the plane of the connection. Otherwise, the
holes shall be reamed. When the extent of the reaming is such that the holes
cannot be properly filled or accurately adjusted after reaming, the faulty
member shall be discarded and replaced.

Mis-punched members shall not be corrected by welding without the approval
of the City Engineer.
408.04.04—- REAMED WORK

Reaming shall be done after the pieces forming a built-up member are assembled and so
firmly bolted together that the surfaces are in close contact. Burrs and sharp edges of
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each reamed hole under both rivet heads shall be removed with a countersinking tool
making one-sixteenth (1/16) inch fillets. The pieces shall be taken apart before riveting, if
necessary, and any shavings removed. If it is necessary to take the members apart for
shipping or handling, the pieces reamed together shall be so marked that they may be
reassembled in the same position. Reamed parts shall not be interchanged.

408.04.05- DRILLED HOLES

Drilled holes shall be one-sixteenth (1/16) inch larger than the nominal diameter of the
rivet. Burrs and sharp edges of each drilled hole under both rivet heads shall be removed
with a countersinking tool making a one-sixteenth (1/16) inch fillet. Burrs on the outside
surfaces shall be removed. If members are drilled while assembled, the parts shall be held
securely together while the drilling is being done.

Drilled holes shall be drilled to finish size while all the thicknesses of metal are assembled
or subdrilled and reamed as required for punched and reamed holes.

Holes shall be clean cut, without torn or ragged edges. Holes that must be enlarged to
admit rivets shall be reamed. Drilling shall be done accurately.

408.04.06— ASSEMBLING STEEL
Steel parts shall be assembled in the shop or in the field in accordance with the following:

A) Shop Work - At the time of assembling and riveting, bolting, or welding, steel
surfaces in contact for shop or field connection shall be thoroughly cleaned of rust,
loose mill scale, dirt, grease, or other material foreign to the steel. No paint shall
be applied to contact surfaces prior to riveting, bolting, or welding.

Riveted or bolted trusses, continuous plate girder and I-beam spans, skew portals,
skew connections, rigid frames, bents, and towers, shall be completely assembled
in the shop and accurately adjusted to line and camber and holes for field
connections and shall be drilled or reamed while assembled. Holes for other field
connections, except those in lateral, longitudinal, and sway bracing, shall be drilled
or reamed in the shop with the connecting parts assembled or drilled or reamed to
a metal template with hardened bushings, without assembling.

Long span truss work shall be assembled in lengths of not less than three (3)
abutting panels, the members adjusted for line and camber, and holes for field
connections drilled or reamed while assembled.

Field riveted or bolted joints for girders shall be completely assembled, the
members adjusted for line and camber, and holes for field connections drilled or
reamed while assembled.

Field butt joints for welded girders shall be completely assembled with the
members adjusted for line and camber and prepared to fit for welding.

All machinery shall be completely assembled. All bearings shall be fitted to the
specified clearances and alignment. Gear reductions and all line gears shall have
gear center distances set and the gears properly matchmarked.

B) Field Work - The parts shall be accurately assembled as shown on the plans and
all matchmarks shall be followed. The material shall be carefully handled so that
no parts will be bent, broken, or otherwise damaged. Hammering which will injure
or distort the members shall not be permitted. Bearing surfaces and surfaces to be
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in permanent contact shall be cleaned before the members are assembled. Unless
erected by the cantilever method, truss spans shall be erected on blocking so
placed as to give the trusses proper camber. The blocking shall be left in place
until the tension chord splices are fully riveted or bolted and all other truss
connections pinned and bolted. Rivets or bolts in splices of butt joints of
compression members and rivets or bolts in railings shall not be driven or torqued
until the span has been erected in place, temporarily bolted, and the member is
supporting its own weight.

Splices and field connections shall have one-half (1/2) of the holes filled with bolts
and cylindrical erection pins (half bolts and half pins) before riveting or bolting.
Splices and connections carrying traffic during erection shall have three-fourths
(3/4) of the holes so filled. Fitting-up bolts shall be of the same nominal diameter
as the rivets, and cylindrical erection pins shall be one thirty-second (1/32) inch
larger.

The drifting done during assembling shall be only such as to bring the parts into
position and not sufficient to enlarge the holes or distort the metal. If any holes
must be enlarged to admit the rivets, they shall be reamed.

Connecting parts assembled in the shop for the purpose of reaming holes in field
connections shall be matchmarked and a diagram showing such marks shall be
furnished to the City Engineer.

408.04.07- RIVETING

Shop and field riveting shall conform with the following provisions:

A)

Shop Work - Rivets shall be heated uniformly to a light cherry red color and shall
be driven while hot. Rivets, when heated and ready for driving, shall be free from
slag, scale, and other adhering matter. When driven they shall completely fill the
holes. The heads shall be of approved shape, full size, neatly formed, concentric
with the shank, free from fins, and in full contact with the surface of the member.

Loose, burned, or otherwise defective rivets shall be replaced. In removing rivets
care shall be taken not to injure the adjacent metal. Caulking or recupping will not
be permitted.

Rivets shall be driven by direct acting riveters where practicable. If rivets are driven
with a pneumatic hammer, a pneumatic bucker shall be used if practicable.

Field Work - Pneumatic hammers shall be used for field riveting. Connections shall
be accurately and securely fitted up before the rivets are driven. Drifting shall be
only such as to draw the parts into position and not sufficient to enlarge he holes
or distort the metal. Unfair holes shall be reamed or drilled. Rivets shall be heated
uniformly to a light cherry red color and shall be driven while hot. They shall not be
overheated or burned. Rivet heads shall be full and symmetrical, concentric with
the shank, and shall have full bearing all around. They shall not be smaller than
the heads of the shop rivets. Rivets shall be tight and shall grip the connected parts
securely together. Cup faced dollies fitting the head closely to ensure good bearing
shall be used. Sufficient air capacity shall be maintained to keep the air pressure
at one hundred (100) pounds per square inch at the hammers. Caulking or
recupping will not be permitted. In removing the rivets, the surrounding metal shall
not be injured. The removal of loose or defective rivets by flame cutting will not be
permitted, except upon written permission of the City Engineer.
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408.04.08—- BOLTED CONNECTIONS

When high strength bolts are required or permitted, the bolts shall be in conformance with
ASTM A- 325-81 and ASTM A-194.

408.04.09— JOINTS AND CONNECTIONS

A)

B)

C)

D)

E)

F)

G)

H)

Edge Planing - Sheared edges of plates more than five-eighths (5/8) inch in
thickness and carrying calculated stress shall be planed to a depth of one-fourth
(1/4) inch.

Facing of Bearing Surfaces - Surfaces of bearing and base plates and other metal
bearing surfaces that are to meet each other, with ground concrete surfaces, or
with asbestos sheet packing shall be machined flat to within one thirty-second
(1/32) inch tolerance in twelve (12) inches and to within one-sixteenth (1/16) inch
tolerance overall. Surfaces of bearing and base plates and other metal bearing
surfaces that are to meet preformed fabric pads, elastomeric and elastic bearing
pads, or Portland Cement grout shall be machined flat to within one-eighth (1/8)
inch tolerance in twelve (12) inches and to within three-sixteenths (3/16) inch
tolerance overall.

At the option of the Contractor, steel slabs, where not in contact with other metal
bearing surfaces, may be heat straightened in lieu of machining, provided the
above tolerances are met.

Abutting Joints - When shown on the plans abutting joints shall be faced and
brought to an even bearing. Where joints are not faced the opening shall not
exceed one-fourth (1/4) inch.

End Connection Angles - Floor beams, stringers, and girders having end
connection angles shall be built to exact length back-to-back of connection angles.
If end connections are faced, the finished thickness of the angle shall not be less
than that shown on the detail drawings.

Web Plates - In girders having no cover plates and which are not to be encased in
concrete, the top edge of the web plate shall not extend above the backs of the
flange angles and shall not be more than one-eighth (1/8) inch below at any point.

Fit of Stiffeners - End stiffener angles of girders and stiffener angles intended as
supports for concentrated loads shall be milled or ground to secure an even
bearing against the flange angles. All fillers under stiffener angles shall fit
sufficiently tight to exclude water after being painted.

Pin and Bolted Connections - Pilot and driving nuts shall be used in driving pins.
Pins shall be so driven that the members will take full bearing on them. In field
assembling, the pin nuts on pin connections and the bolts on bolted connections
shall be screwed up tight and the threads, except when high strength bolts are
used, burred at the face of the nuts with a pointed tool.

Pins and Rollers - Pins and rollers shall be accurately turned to the dimensions
shown on the drawings and shall be straight, smooth, and free from flaws. The
final surface shall be produced by a finishing cut.

Pins and rollers more than seven (7) inches in diameter shall be forged and
annealed.
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In pins larger than nine (9) inches in diameter, the forging shall be permitted to
cool to a temperature below the critical range cooling and a hole not less than two
(2) inches in diameter shall be bored full length along the axis of the pin before
being annealed.

Pin holes in structural members shall be bored true to the specified diameter,
smooth and straight, at right angles with the axis of the member and parallel with
each other unless otherwise required. The final surface shall be produced by a
finishing cut.

The distance outside to outside of holes in tension members and inside to inside
of holes in compression members shall not vary from that specified more than one
thirty-second (1/32) inch. Holes in built-up members shall be bored after riveting,
bolting, or welding is completed.

The diameter of the pin hole shall not exceed that of the pin by more than one-
fiftieth (1/50) inch for pins five (5) inches or less in diameter, or one thirty- second
(1/32) inch for larger pins.

) Screw Threads - Screw threads shall make close fits in the nuts and shall be
Unified Standard Series conforming to USASI B1.1-1960.

408.04.10—- BEARINGS AND ANCHORAGE

Anchor bolts shall be either headed bolts, installed with or without pipe sleeves, or swedge
bolts installed in drilled holes as detailed on the plans. The anchor bolts shall be carefully
installed to permit true positioning of the bearing assembilies.

When anchor bolts are installed in pipe sleeves, the pipes shall be filled with grout at the
time the grout pads are constructed or at the time the bearing assemblies or masonry
plates are placed. Swedge bolts installed in holes shall be either sulphured in or grouted
in as shown on the plans.

All bearing assemblies shall be set level and to the elevations shown on the plans.
Adjustments in the horizontal positions of bearing assemblies shall be made for
temperature as directed by the City Engineer.

In conformance with the details shown on the plans, masonry plates and the bearing plates
of bearing assemblies shall be set on ground concrete surfaces, on preformed fabric pads,
or on grout pads.

Grout to be placed below masonry plates or bearing plates of the bearing assemblies and
in anchor bolt sleeves shall consist by volume of one (1) part Portland Cement and three
(3) parts clean concrete sand. Concrete areas to be in contact with the grout shall be
cleaned of all loose or foreign matter that would in any way prevent bond between the
mortar and the concrete surfaces and shall be kept thoroughly saturated with water for a
period of not less than twenty-four (24) hours immediately prior to placing the grout. The
grout shall contain only sufficient moisture to permit packing and shaping. The grout shall
completely fill the anchor bolt sleeves and shall be tightly packed under the masonry or
bearing plates to provide full bearing. After placing all exposed surfaces of the grout pads
shall be kept covered with a heavy thickness of burlap saturated with water for a period of
three (3) days. All improperly cured or otherwise defective grout shall be removed and
replaced at the Contractor's expense.

408.04.11- EXPANSION AND ROTATION ASSEMBLIES
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Before leaving the shop or foundry the rockers or roller nests shall be completely
assembled with the bearing plates for checking and approval by the City Engineer.

408.04.12—- WELDING

All shop and field welding shall be arc welding and shall be done in accordance with the
current specifications of AWS Structural Welding Code as modified by AASHTO Standard
Specifications for Highway Bridges.

Radiographic and Magnetic Particle Inspection of welds will be paid for by the City as part
of the structural steel inspection.

Unless otherwise shown on the plans or specified, bearing assemblies that are to be
machined after welding shall be stress relieved by heat treatment before machining in
accordance with AWS Specifications.

Portions of members in bearing assemblies or in direct bearing shall be straightened,
planed, or otherwise corrected after fabrication as necessary to provide full bearing on
bearing assemblies or bearing areas on level bearing plates.

Where the end of a stiffener plate is shown "tight-fit" on the plans, the end of the plate
shall be so fitted that it bears on the beam flange with at least point bearing. Local
clearances between the end of the plate and the flange shall not exceed one-sixteenth
(1/16) inch.

Unless otherwise shown on the plans or specified, erection bolts required for welded
splices or welded connections may be left in place and the ends of all such erection bolts
which project beyond the nut shall be burned off flush with the face of the nut. Where the
bolt does not project, the end of the bolt and nut shall be tack welded to prevent loosening
of the nut. Burning off projecting bolt ends, and tack welding shall be performed prior to
painting.

408.04.13—- PAINTING

The painting of metal structures shall include, unless otherwise provided in the contract,
the cleaning and preparation of the metal surfaces; the application, protection and drying
of the paint coatings; and the supplying of all tools, tackle, scaffolding, labor, and materials
necessary for the entire work. In the event no particular paint system is specified, any of
those listed in Section 984 suitable for the structure indicated may be used. However,
paints will be applied only as a complete and compatible system and once selected will
be used throughout the project.

Shop painting, field painting, and maintenance painting are covered under these
specifications. The prime coat shall be applied as soon as possible after cleaning and
before deterioration of the surface occurs.

A) Cleaning - Cleaning shall remove all dirt, rust, scale, loose rust, loose mill scale,
welding flux and slag, oil, grease, corrosive chemicals, and other detrimental
foreign matter which may impair the adhesion of the coating to be applied.

Unless cleaning is to be done by blast cleaning, all weld areas, before cleaning is
begun, shall be neutralized with a proper chemical after which it shall be thoroughly
rinsed with water. Five methods of cleaning, including Solvent Cleaning, Hand and
Power Tool Cleaning, Flame Cleaning, Commercial Blast Cleaning, and Near
White Blast Cleaning or combinations of these methods are permitted. All new
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structural steel or painting requiring removal to the base metal shall be cleaned by
the Commercial Blast Cleaning method unless otherwise specified.

Regardless of the method specified or used, the cleaned surface shall be primed
or prepared as soon as possible and before any detrimental corrosion or
recontamination occurs. Surfaces not intended to be painted shall be suitably
protected from the effects of cleaning and painting operations.

1.

Solvent Cleaning is a procedure for removing foreign matter such as oil,
grease, soil, drawing and cutting compounds and other contaminants from
steel surfaces using solvents, emulsions, cleaning compounds, steam cleaning
or similar materials and methods which involve a solvent or cleaning action.

Hand and Power Tool Cleaning is a method of preparing metal surfaces for
painting using power impact tools, power sanders, power grinders, hand tools
or a combination of this equipment to remove all detrimental foreign matter as
defined above. All tools shall be operated in such a manner that no burrs or
sharp ridges are left on the surface and no sharp cuts are made into the steel.

Flame Cleaning is a method of preparing metal surfaces for painting using
oxyacetylene torches with power or hand operated steel brushes to remove
detrimental foreign matter as defined above. When this method is used all
metal, except the inside of boxed members and other surfaces which will be
inaccessible to the Flame Cleaning operation after the member is assembled,
shall be Flame Cleaned in accordance with the following operations:

i. Oil, grease, and similar adherent matter shall be removed by
washing with a suitable solvent. Excess solvent shall be wiped from
the work before proceeding with subsequent operations.

ii. The surfaces to be painted shall be cleaned and dehydrated (freed
of occluded moisture) by the passage of oxyacetylene flames which
have an oxygen to acetylene ratio of at least one (1). The inner
cones of these flames shall have a ratio of length to port diameter
of at least eight (8) and shall be not more than 0.15-inch center to
center. The oxyacetylene flames shall be traversed over the
surfaces of the steel in such manner and at such speed that the
surfaces are dehydrated and dirt, rust, loose scale, scale in the form
of blisters or scabs, and similar foreign matter are freed by the rapid,
intense heating by the flames. The flames shall not be traversed so
slowly that loose scale or other foreign matter is fused to the surface
of the steel, or the temperature of the steel raised above three
hundred (400) degrees F. The number, arrangement and
manipulation of the flames shall be such that all parts of the
surfaces to be painted are adequately cleaned and dehydrated.

iii. Promptly after the application of the flames, the surfaces of the steel
shall be wire brushed, hand scraped wherever necessary, and then
swept and dusted to remove all free material and foreign particles.
Compressed air shall not be used for this operation.

iv. Paint shall be applied promptly after the steel has been cleaned and
while the temperature of the steel is still above that of the
surrounding atmosphere so that there will be no recondensation of
moisture on the cleaned surfaces.
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Unless otherwise provided, the inside surfaces of boxed members
and other surfaces which will be inaccessible to the flame cleaning
operation after the member is assembled shall be cleaned by Hand
Cleaning. If Flame Cleaning of such surfaces is required, it shall be
so stated in the special provisions and the following will apply:

The inside surfaces of boxed cleaning operation after the member
is assembled shall be cleaned as specified in paragraphs 1 and 2
above and wire brushed but not painted before the member is
boxed or assembled. After all fabrication of the member is
completed, its inside surfaces shall be hand wire brushed or hand
scraped wherever necessary to remove dirt and other foreign
substances which may have accumulated after the surfaces were
originally cleaned. The outside surfaces of the members shall then
be cleaned and dehydrated, wire brushed, and hand scraped
wherever necessary. All surfaces shall then be swept and dusted to
remove free material and foreign particles and the member
completely painted.

4. Commercial Blast Cleaning is a method by which all steel shall be cleaned by
either the centrifugal wheel or the air blast method. The cleaning shall remove
all mill scale and other substances down to the bare metal except for slight
shadows, streaks or discolorations caused by rust stains, mill scale oxides or,
if the surface is pitted, slight residues of rust in the bottom of the pits. At least
two-thirds (2/3) of each square inch of surface area shall be free of all visible
residues and the remainder shall be limited to light discoloration, slight staining
or light residues mentioned above.

The maximum size of sand, crushed grit or shot shall be no larger than that
passing the No. 16 sieve.

The height of the profile of the anchor pattern produced on the surface shall be
limited to a maximum height that will not be detrimental to the life of the paint
film. The maximum particle sizes specified may produce an anchor pattern that
is too high or too rough for the paint systems used. In such cases, the abrasive
sizes should be reduced. If the application of the second coat of paint is
deferred, an adequate reduction in anchor pattern height shall be made
(reduction in abrasive size).

Special attention shall be given to the cleaning of the corners and reentrant
angles. Before painting, all metallic shot and grit or sand shall be removed from
the surfaces. The cleaning shall be approved by the City Engineer prior to
painting.

5. Near White Blast Cleaning will be done with the same methods and procedures
outlined in Commercial Blast Cleaning except for the degree of cleaning. Near
White Blast cleaned surface finish is defined as one from which all oil, grease,
dirt, mill scale, rust, corrosion products, oxides, paint, and other foreign matter
have been completely removed from the surface except for very light shadows,
very slight streaks, or slight discolorations caused by rust stains or mill scale
oxides. At least ninety-five (95) percent of each square inch of surface area
shall be free of visible residues, and the remainder shall be limited to the light
discoloration mentioned above.
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B)

C)

D)

Storage of Paint - All paint and thinner shall be stored in an area that is well
ventilated and protected from sparks, flames, direct rays of the sun and from
excessive heat. Paint susceptible to damage by low temperatures shall be kept in
a heated storage space when necessary.

Mixing - The paint shall be mixed in a manner which will insure breaking up of all
lumps, complete dispersion of settled pigments, and a uniform composition. Paint
shall be carefully examined for uniformity after mixing.

All pigmented paint shall be strained after mixing except where application
equipment is provided with adequate strainers. Strainers shall remove only skins
and undesirable matter but will not remove the pigment.

Thinner shall not be added to the paint unless necessary for proper applications
without approval of the City Engineer. Paints to be sprayed, if not specifically
formulated for spraying, may require thinning when proper adjustment of spray
equipment and air pressure does not result in satisfactory paint application. In no
case shall more than one (1) part thinner to eight (8) parts paint be added unless
paint is intentionally formulated for greater thinning. The type of thinner shall
comply with the paint consistency during the mixing process.

Application of Paint - Paint may be applied by brushing, air spraying, airless
spraying, or hot spraying or a combination of these methods. Daubers or
sheepskin may be used when no other method is practicable for proper application
in places of difficult access.

Paint shall not be applied when temperatures of the steel or paint are below forty
(40) degrees F Paint shall not be applied when the surface temperature is
expected to drop below thirty-two (32) degrees F before the paint has dried, or
when steel temperature is below the dew point resulting in condensation of
moisture. Paint shall not be applied to frosted or ice coated surfaces. Paint shall
not be applied to steel which is at a temperature that will cause blistering or porosity
or otherwise be detrimental to the life of the paint.

A coat of paint shall not be applied until the preceding coat has dried. The paint
shall be considered dry for recoating when another coat can be applied without the
development of any film irregularities such as lifting or loss of adhesion of
undercoats.

Paint shall not be force dried under conditions which will cause checking, wrinkling,
blistering, formation of pores, or detrimentally affect the condition of the paint.

Driers shall not be added to paint on the job unless specifically called for in the
specification for the paint.

If stripe painting is specified, all edges, corners, crevices, rivets, bolts, weld, and
sharp edges shall be stripe painted with the priming paint before the steel receives
its full prime coat of paint. Such striping shall extend for at least an inch from the
edge. When practicable, this stripe coat shall be permitted to dry before the prime
coat is applied; otherwise, the prime coat shall set to touch before the full prime
coat is applied. However, the stripe coat shall not be permitted to dry for a period
long enough to allow rusting of the unprimed steel.

Shop and field paint shall be applied to the minimum dry mil film thickness specified
for the paint system to be applied. The dry mil thickness will be measured in place
with a calibrated magnetic film thickness gauge and repainting will be required for
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areas deficient in thickness.
Paint shall be worked into all crevices and corners possible.

Any runs or sags shall be immediately brushed out or after setting the paint shall
be removed and the surface repainted in a manner approved by the City Engineer.

When using the brush method, the brushes shall be of a style and quality that will
enable proper application of the paint. Uniform brushing shall be done so that a
smooth coat as nearly uniform in thickness as possible is obtained. There shall be
a minimum of brush marks left in the applied paint.

The equipment used for all spray applications of paint whether air spray, airless,
or hot spray, shall be suitable for the intended purpose. Any solvents left in the
equipment shall be completely removed before applying paint to the surface to be
painted.

Blind sides of all rivets, bolts, and all other areas inaccessible to the spray gun
shall be painted by brush, daubers or sheepskins. Brushes shall be used to work
paint into cracks, crevices and blind spots which are not adequately painted by
spray.

Areas of steel surfaces to be in direct contact with the concrete, paving or footing
or encased or embedded in concrete or coated with concrete shall not be painted.

Contact surfaces of members to be joined by high strength bolts in friction type
connections shall be left unpainted unless specifically authorized and shall be free
of oil and grease coatings.

Shop contact surfaces shall not be painted, but any resulting crevices shall be
sealed off in the paint application.

Steel shall not be painted within two (2) inches of edges to be welded.

Steel surfaces to be in contact only after field erection shall be painted except
where the paint will interfere with assembly.

Steel surfaces not in direct bonded contact but inaccessible after assembly shall
receive the full specified paint system before assembly.

Machine finished surfaces shall be coated with white lead or tallow, or an approved
protective lubricant, before shipment or before rusting can occur.

1. Shop Painting - The number of coats and the type of paint shall be as specified.
Unless otherwise specified, all structural steel shall be painted with at least one
(1) coat of primer in the shop where fabrication is done. If the shop coat is
damaged in fabrication, it shall be repaired before leaving the shop. Erection
marks and weight marks shall be copied on areas that have been previously
painted with the shop coat.

2. Field Painting - Shop coated steel members shall preferably be field painted
after erection of such members is completed. Steel members may be field
painted on the ground before erection providing such painting where damaged
is touched up with the same number of coats and kind of paint after erection
and provided the final complete coat of paint is applied after erection.

Steel which has been shop coated shall be touched up with the same type of
paint as the shop coat. This touch up shall include cleaning and painting of field
connections, welds or rivets, and all damaged or defective paint and rusted
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areas. For areas requiring rust removal or paint repair the degree of surface
preparation shall be at least equal to that required for structural steel under
these specifications. The Contractor may at his option clean and apply one (1)
overall coat in place of touch up or spot painting.

The final field coat shall not be applied until all concrete work is finished. All
concrete spatter and drippings shall be removed before application of paint. If
concreting or other operations damage any paint, the damaged surface shall
be cleaned and repainted.

All dirt, sand, drift, and other foreign material shall be removed from the bridge
seats before applying paint to the shoes, bearing plates and other steel parts
of the structure to be painted in the immediate vicinity of bearing areas.
Cleaning and painting shall be so programmed that detrimental amounts of
dust or other contaminants do not fall on wet, newly painted surfaces.

3. Painting of Existing Structures - Only loose, cracked, brittle or nonadherent
paint, loose mill scale, and loose rust shall be removed unless otherwise
specified. All exposed edges shall be feathered, and spot cleaned. Rust spots
shall be thoroughly cleaned, and the edges of all old paint shall be scraped
back to sound materials.

The Contractor shall always adequately protect traffic, the bridge floor and
concrete surfaces from paint spray or splashes. Any paint spilled or sprayed
on vehicles, curbs, bridge seats or bridge floors shall be removed by the
Contractor at his expense.

Empty paint cans, paper, or cloth which have meet paint, and paint spilled on
the vegetation, shall not be left in the channel or right-of-way or adjacent private
property, but shall be removed from the work.

The Contractor will be always responsible for safeguarding both public and
private property from all hazards and damage resulting from the work.

408.04.14- FALSEWORK

The falsework shall be properly designed for the loads to be supported and shall be
constructed substantially and maintained. The Contractor shall prepare and submit plans
for falsework to the City Engineer for approval.

The falsework plans shall be complete in all details of members, connections, equipment,
etc., so that a structural check can be made of the falsework.

Approval of the Contractor's plans shall not be considered as relieving the Contractor of
any responsibility.

408.04.15—- GRADING DECK ON CONTINUOUS UNITS

Forms shall not be erected, or concrete placed until after all welding, bolting, or riveting is
complete, the unit positioned, and bearings properly set.

An accurate measurement shall be made of the elevations of girder or beam flanges at all
grading control points as shown on the plans.

Subsequent grading of forms and placing and finishing of concrete shall be governed by
these measurements only, considering the dead load deflection of the slab and rail as
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shown on the dead load deflection diagram.

408.04.16— MISFITS

Corrections of minor misfits and a reasonable amount of reaming and cutting of excess
stock from rivets will be considered a legitimate part of the operation. Any error in shop
work which prevents the proper assembling and fitting up of parts by the moderate use of
drift pins or a moderate amount of reaming and slight chipping or cutting shall be reported
immediately to the City Engineer, and his approval of the method of correction shall be
obtained. The correction shall be made in the presence of the City Engineer who will check
the material. Such work is to be done at the entire expense of the Contractor.

408.05 TESTING — VACANT

408.06 METHOD OF MEASUREMENT

No direct compensation will be made for "Steel Structures". Measurement and payment for
quantities of structural metal, concrete, reinforcement, railing, and other proposal items which
constitute the completed and accepted structures will be made in accordance with the provisions
of pertinent specifications. When identified in the bid items, the steel structures shall be paid by
structural steel in pounds.

408.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
(A) STRUCTURAL STEEL Pounds

Such payment shall be compensation in full for furnishing all materials, labor, equipment, tools,
and incidentals, and for performing the work in accordance with these specifications.

SECTION 409 — CONCRETE BRIDGE FLOORS

409.01 DESCRIPTION

This section covers the construction of concrete bridge floors in accordance with these
specifications and in reasonably close conformity with the lines, grades and dimensions shown
on the plans or established by the City Engineer.

409.02 MATERIALS

Materials shall meet the requirements specified in the following Materials:

Portland Cement Concrete 901
Joint Fillers and Sealers 901.08
Reinforcing Steel 923
Curing Materials 901.07
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409.03 EQUIPMENT — VACANT

409.04 CONSTRUCTION METHODS

A)

C)

D)

Construction Joints - Construction joints shall be made only where located on the plans,
shown in the concrete placing schedule, or as directed by the City Engineer. Shear keys
or inclined reinforcement shall be used where necessary to transmit shear and/or bond
the two (2) sections together.

Forms - All forms shall conform to the requirements of Section 404.04 (C).

Placing Reinforcing Steel - All reinforcing steel shall be placed in accordance with Section
411.

Expansion Devices - Expansion devices shall be those shown on the plans. They will be
carefully checked for line, grade, and crown.

Placing and Finishing Concrete - An Approved self-propelled finishing machine shall be
used on all bridge decks. Supports for the finishing machine shall be parallel to the
centerline of the structure, firmly fastened in place and set to correct line and grade with
proper allowances for dead load deflections. A transverse finish shall be provided
throughout the entire bridge length unless otherwise approved in writing by the City
Engineer.

Concrete bridge floors shall not be struck off longitudinally unless approved by the City
Engineer. In such case the templates shall be supported on header boards cut to the
crown of the roadway. The header boards shall be surfaced with steel plates unless
otherwise approved by the City Engineer. These templates shall be of sufficient weight
and rigidity or trussed so that the desired finish camber is obtained longitudinally.

Before placing floor concrete, the forms shall be thoroughly wetted. The concrete shall be
placed slightly higher than the finished surface of the floor. Immediately after the concrete
has been placed and compacted as specified under Section 404.04 (D), it shall be
carefully struck off to proper crown and finished to a smooth, even surface.

While the concrete is still plastic, the surface of the concrete shall be tested for trueness
with a ten (10) foot straightedge. Any depressions found shall be filled immediately with
freshly mixed concrete, and any high areas shall be cut down. The surface shall be struck
off, consolidated and refinished. Special attention shall be given to ensure that the surface
across joints fully meet the requirements for smoothness. Final finish shall be uniformly
textured by transverse brooming or other methods approved by the City Engineer unless
otherwise specified on the plans.

The Contractor shall furnish enough work bridges, a minimum of two (2), to enable his
workmen to satisfactorily perform the floating, straight-edging, curing and final finishing at
the proper times. The surface shall be given a further test for trueness using a ten (10)
foot straightedge or other specified device before final acceptance. Areas showing high
spots of more than one-eighth (1/8) inch shall be marked and immediately ground down
with an approved grinding tool to tolerance requirements. The skid resistant surface shall
then be restored in all ground down areas in a manner approved by the City Engineer.

Tops of curbs shall be finished with a wooden float. Chamfer strips on curbs shall be set
to established line and grade after the floor is placed.

Transverse Groove Final Finish for Overlays. Do not tine finish overlays within 2 inches of
a construction joint.

2023.09.12
400- 59



F)

H)

High Density Concrete. After completing the finishing and before applying the transverse
groove final finish, seal all vertical joints with adjacent concrete by painting with thinned
grout. After joint painting, apply the transverse groove final finish. Grooving passes shall
not be overlapped but shall be within 1 inch of the preceding pass.

Latex Modified Concrete. After completing the finishing, apply the transverse groove final
finish. Grooving passes shall not be overlapped but shall be within 1 inch of the preceding
pass. This must be done before the plastic film forms on the surface, approximately 25
minutes in hot, dry weather. Separate screed rails and construction dams from the newly
placed material by passing a point trowel along their inside face. Exercise care to ensure
that this trowel cut is made for the entire depth and length of rails or dams after the
concrete has stiffened sufficiently to not flow back.

Curing Floors and Parapets - Floors, curbs and parapets shall be cured in accordance
with Section 403.04.10. with approved materials immediately after the finishing operations
have been completed and marring of the concrete will not occur. The curing shall be
maintained for a period of seven (7) days. Materials shall meet the requirements of Section
901.

If a penetrating sealer is called for in the plans, application shall be made following the
minimum curing period.

Removing Forms - The side curb and parapet forms shall be removed in warm weather
within twenty-four (24) hours after the concrete is placed and in cool weather within forty-
eight (48) hours or at least as soon as they may be removed without damaging the curb.
All wires shall be cut one- fourth (1/4) inch back of the surface of the concrete and the
holes shall be filled with stiff cement mortar at once.

Forms supporting concrete floors placed on truss or I-beams, plate girder or pre-stressed
girder spans shall be left in place at least fourteen (14) days. In unfavorable weather, the
specified time shall be increased at the discretion of the City Engineer.

The above specified time may be decreased in case test beams or test cylinders made,
cured, and tested in accordance with Section 901 meet the specified minimum
requirements.

In no case shall the forms supporting concrete floors on truss or I-beams, or girder spans
be removed in less than five (5) days after the concrete is poured.

Load on Floors - Loads shall not be placed on floor slabs for a period of seven (7) days or
until forms are removed. Pneumatic-tired concrete carts or "buggies" holding not more
than six (6) cubic feet of concrete per tire and holding not more than twenty-one (21) cubic
feet of concrete per cart or "buggy", may pass over the floor after forty-eight (48) hours
have elapsed after the completion of the placement. Plank runways of three (3) inch
minimum thickness placed on a sand cushion having a depth of not less than four (4)
inches must be provided for the carts or "buggies". If High Early Strength Concrete is used,
the carts or "buggies" may pass over the floor after twenty-four (24) hours on runways with
sand cushion as provided above. In no case shall a mixer be operated on concrete bridge
floors without prior approval of the City Engineer. Stockpiles of material placed on concrete
floors shall not exceed sixty-four (64) pounds per square foot.

Opening to Traffic - Concrete bridge floors on I-beams, girders and trusses may be opened
to traffic after a period of twenty-one (21) days has elapsed since the last concrete was
placed in the floor.

The above specified time may be decreased if test beams, or test cylinders are cast at the
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time the last concrete was placed in the floor. Test beams and test cylinders shall be
made, cured, and tested in accordance with Section 901. The bridge may be opened to
traffic when the test beams meet strength requirements as provided in Section 901 or
when test cylinders have a minimum compressive strength of three thousand (3000) psi.
In no case shall bridge floors on I-beams, plate girders, pre-stressed concrete girders, and
trusses be opened to traffic in less than seven (7) days after the last concrete is placed in
the floor.

When unusually low temperatures prevail during the curing period, the time of opening to
traffic may be extended beyond the limits designated above, if required by the City
Engineer.

When the use of High Early Strength Concrete is approved by the City Engineer in bridge
floors, the time of opening to traffic will be governed by Section 406.
409.05 TESTING — VACANT

409.06 METHOD OF MEASUREMENT

The accepted quantities which constitute the completed floor will be measured by the cubic yard
of concrete according to the plans. Additional concrete required to take care of deflection will be
included under this item, unless otherwise shown on the plans.

409.07 BASIS OF PAYMENT

Concrete bridge floors, measured as provided above, will be paid for at the contract unit price for
Section 404.07 Structural Concrete which shall be full compensation for furnishing all materials,
equipment, labor, and incidentals to complete the work as specified.

SECTION 410 — PORTLAND CEMENT CONCRETE OVERLAY OF BRIDGE FLOORS

410.01 DESCRIPTION

A) Repair. Repair of bridge decks consists of removing loose, delaminated, spalled, or
deteriorated concrete from the existing surface, replacing with new high-density concrete,
or latex modified concrete and other necessary work as specified in the contract
documents. When the bridge deck is to be overlaid, the replacement material for Class A
and Class B repair shall be the same as the overlay material.

The City Engineer will make a field inspection of all bridge decks and determine the areas
of concrete deck to be repaired. These areas will be marked by the City Engineer and
repaired by the Contractor. The lower limit for Class A and Class B bridge deck repair shall
be to suitable existing concrete, as determined by the City Engineer. Bridge deck repair
shall be classified as follows:

1. Class A Bridge Deck Repair. Class A bridge deck repair consists of:
i. Removing unsound concrete down to the top mat of reinforcing steel.
ii. Disposing of concrete removed.

iii. Replacing the excavated volume of concrete with high density concrete or
latex modified concrete.
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2. Class B Bridge Deck Repair. Class B bridge deck repair consists of:
i. Removing unsound concrete below the top mat of reinforcing steel.

ii. Cleaning existing concrete from the top mat of reinforcing steel in the repair
area.

iii. Disposing of concrete removed.

iv. Replacing the excavated volume of concrete with high density concrete or
latex modified concrete.

3. Class C Bridge Deck Repair. Class C bridge deck repair consists of:
i. Removing all unsound concrete for the full depth of the deck.

ii. Cleaning existing concrete from both mats of reinforcing steel in the repair
area.

iii. Disposing of concrete removed.
iv. Replacing the excavated volume of concrete with Class AA concrete.

B) Overlays. Overlay of bridge decks consists of deck preparation and overlaying with either
high density concrete or latex modified concrete, and other necessary work as specified
in the contract documents. Unless otherwise specified, the overlay shall raise the roadway
surface and shall cover the entire concrete deck. Deck preparation and overlaying consist
of:

1. Sandblasting and/or chipping the concrete to a depth as necessary to remove rust, oil,
and other foreign matter leaving a clean etched concrete surface free of any laitance;
(Where the original deck concrete was cured by linseed oil emulsion, the entire deck
shall be scarified to a depth of ¥4 inch (6mm) below the original surface.)

Disposing of concrete removed.

Overlaying with the specified overlay concrete to the depth designated in the contract
documents.

C) Thickness of the concrete overlay shall be measured from the level of the original surface
to the specified final raised surface as shown on the Plans. When the deck is to receive
Class A or Class B repairs, the replacement material may be placed monolithically with
the overlay course or separately prior to the overlay.
410.02 MATERIALS
Use materials conforming to the following Sections:
High Density Concrete 901.10
Latex Modified Concrete 901.11

For repairs and overlays, use either high density concrete or latex modified concrete as specified
in the contract documents. Limit the maximum concrete temperature to 85°F (30°C).
410.03 EQUIPMENT

Provide all equipment with suitable traps, filters, drip-pans, or other devices to prevent oil or other
deleterious matter from being deposited on the deck.

A) Surface Preparation Equipment. Use the following types of surface preparation
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equipment:

1.

Sawing Equipment. Use sawing equipment capable of sawing concrete to the
specified depth.

Sandblasting Equipment. Use sandblasting equipment capable of removing rust and
old concrete from the exposed reinforcement.

Power Driven Hand Tools. Power driven hand tools for removal of concrete will be
permitted with the following restrictions:
e Limit the nominal size class of jack hammers to a maximum of 30 pounds
(125n).
e Operate jack hammers or mechanical chipping tools at an angle less than 45°
measured from the surface of the slab.
e For removing concrete from beneath any reinforcing bar, limit the nominal size
class of chipping hammers to a maximum of 15 pounds (65N).

Scarifying equipment. Use a scarifier for preparing an existing deck for an overlay. Use
a power-operated mechanical scarifier capable of uniformly scarifying or removing the
old surface to the depths required.

B) Proportioning and Mixing Equipment.

1.

For High Density Concrete. Use proportioning and mixing equipment meeting the
requirements of Section 901 for high density concrete. Use a construction or stationary
concrete mixer of the rotating-paddle type, or a continuous mixer used in conjunction
with volumetric proportioning.

For Latex Modified Concrete. Use proportioning and mixing equipment of a self-
contained, mobile, continuous-mixing type meeting the following requirements:

i. The mixer shall be self-propelled and shall be capable of carrying sufficient
unmixed, dry, bulk cement, sand, coarse aggregate, latex modifier, and
water to produce on the site not less than 5 cubic yards (5m 3) of concrete.

ii. The mixer shall be capable of positive measurement of cement being
introduced into the mix. The recording meter visible always and equipped
with a ticket printout shall indicate this quantity.

iii. The mixer shall provide positive control of the flow of water and latex
emulsion into the mixing chamber. Water flow shall be indicated by a
flowmeter and shall be readily adjustable to provide for minor variations in
aggregate moisture.

iv. The mixer shall be capable of being calibrated to automatically proportion
and blend all components of indicated composition on a continuous or
intermittent basis as required by the finishing operation and shall discharge
mixed material through a conventional chute directly in front of the finishing
machine. Sufficient mixing capacity of mixers shall be provided to permit
the intended placement of the mixed material without interruption.

C) Placing and Finishing Equipment.

1.

Placing Equipment. For placing and rough finishing, use adequate hand tools for
placement of stiff plastic concrete to approximately the strike off level of the screed.

2. Finishing Machines.
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i. Repairs. For deck repairs, use a vibrating screed to finish the deck surface.

ii. Overlays. Place and finish overlays with an approved finishing machine
meeting the following requirements.

Use a finishing machine capable of screeding concrete within 12 inches
(300mm) of the face of the existing curb or parapet wall. Make the screed
sufficiently long to extend at least 6 inches (150mm) beyond the sides of
the placement section, overlapping previously placed courses, overlay
forms, and existing and planned sawcut edges. Provide each screed with
positive control of the vertical position, the angle of tilt, and the shape of
the crown.

Power and gear the finishing machine to maintain smooth finishing
operations under all conditions in forward and reverse. Make provisions for
raising the screeds to clear the screeded surface for traveling in reverse.

Use a finishing machine capable of final screeding within 10 minutes of
depositing the concrete on the deck under normal operating conditions.

Support the finishing machine on rails that are fully adjustable, not
shimmed, to obtain the correct profile.

When placing concrete in a lane abutting a previously completed lane,
equip the finishing machine to travel on the completed lane without marring
or damaging its surface.

For high density concrete overlays, use a mechanical strike-off to provide
a uniform thickness of concrete in front of the oscillating screed. Equip the
oscillating screed(s) to consolidate the concrete to 98% of the unit weight
determined by AASHTO T 121. Install identical vibrators along the screed
length on 5-foot maximum centers. Make the bottom face of this screed at
least 5 inches wide with a turned up or rounded leading edge to minimize
tearing of the surface of the plastic high density concrete.

For latex modified overlays, use a finishing machine equipped with not less
than two finishing devices:

A vibrating screed designed to consolidate the modified composition to
98% of the rodded unit weight, and one of the following,

A vibrating oscillating screed, or

A finishing device consisting of one or more rotating cylindrical drums not
exceeding 4 feet in length.

Equip the vibrating screed(s) for latex modified concrete with positive
control of vibration so that vibration frequency can be varied between 3000
and 6000 vibrations per minute. Make the bottom face of the screed at least
4 inches wide.

410.04 CONSTRUCTION METHODS

A) General. Comply the requirements of Section 403 unless otherwise specified.

B) Work Plan. Before starting the work, submit a work plan to the City Engineer and obtain
approval. Allow 14 days for the City Engineer’s review. Include descriptions of the material,
equipment, and forms to be used, and the labor requirements.

2023.09.12
400- 64



C) Preparation of Surfaces.

1.

General Requirement for Repairs. Remove all unsound deck concrete as specified.
Repair areas will be enlarged, reduced, or reclassified as directed by the City
Engineer, based upon inspection. Do not revise the size of a repair area without
permission.

Provide a saw-cut vertical edge around the perimeter of the repair areas. Make the
saw cut at least 1 inch (25mm) deep measured from the original surface of the deck.
Avoid cutting, stretching, or damaging any exposed reinforcing steel. Blast clean
reinforcing steel to remove all concrete. Replace damaged reinforcing steel, lapping
new and old reinforcing as directed.

After removing all unsound concrete, clean and dry the repair area using sandblasting
and filtered air blast. Remove all rust, oil, and other foreign matter to provide a clean,
dry, etched concrete surface.

Class A Bridge Deck Repair. For Class A repair, remove unsound concrete by chipping
with power hand tools. In Class A repair areas, notify the City Engineer before removal
below the top mat. Where removal of material beneath the top mat of reinforcing steel
is directed, the repair will be classified as Class B repair.

Class B Bridge Deck Repair. For most Class B repair, remove unsound concrete by
the methods used for Class A repair. If removing unsound concrete deeper than 50%
of the original deck thickness, use 15-pound (65N) chipping hammers or hand tools to
prevent damage to remaining concrete. In Class B repair areas, notify the City
Engineer before removing concrete below the mid-depth level. Remove concrete at
least 1 inch (25mm) below the top mat. If the depth of the bottom mat is reached,
remove the full depth of the deck. Full depth removal will be classified as Class C
repair.

Class C Bridge Deck Repair. For Class C repair, remove the concrete for full depth of
the deck, leaving the reinforcing steel intact. Provide forms enable placement of new
concrete in the full depth opening. For areas of one square yard or greater, support
forms from the existing superstructure. For smaller areas, the forms may be
suspended from existing reinforcing bars by wire ties. Remove all forms when
completed. Show typical forming details in the work plan submittal.

Overlays. Clean the entire existing concrete deck area uniformly using sandblasting
alone or chipping followed by sandblasting. Sandblast that portion of the curb or
parapet wall against which new concrete is to be placed. Remove all rust, oil, and other
foreign matter to provide a clean, etched concrete surface free of laitance. If the
original deck concrete was cured with linseed oil emulsion, scarify to a depth of 1/ 4
inch (6mm) below the original deck before cleaning. Place expansion joints as shown
on the contract drawings. The longitudinal and transverse profile and the elevation of
all expansion joints will be established by the City Engineer.

D) Mixing.

1.

High Density Concrete. Mix high density concrete at the project site in accordance with
Section 901.

Latex Modified Concrete. Comply with the following requirements for the proportioning
and mixing latex modified concrete materials:

i. Measurement of Materials. Accurately proportion all materials for the
specified mixture using a mobile continuous mixer. Calibrate the
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proportioning equipment for each material in the presence of the inspector.
Operate the proportioning equipment at the manufacturer recommended
speed during calibration, checks, and normal operation. Make yield checks
as needed.

Mixing of Materials. Mix materials in accordance with the specified
requirements for the equipment used. The mixture, as discharged from the
mixer, shall be uniform in composition and consistency. Mixing capability
shall be such that finishing operations can proceed at a steady pace with
final finishing completed before the formation of the plastic surface film.

3. Class AA Concrete. Comply with Section 901.

E) Placing and Finishing Concrete for Repairs.

1.

General. Concrete for repairs may be placed either monolithically with overlays or
separately. In addition to the surface screed vibration, vibrate the fresh concrete
internally if the concrete thickness is 3 inches (75mm) or more.

If to be overlaid, leave the repair rough textured. If not to be overlaid, match the surface
texture of the repair with the existing deck. Unless part of an overlay, place concrete
to the level to the existing deck.

2. Surface Preparation Immediately before Concreting

Grouting for High Density Concrete. Before placing high density concrete,
scrub a thin coating of bonding grout into the dry, prepared surface.
Exercise care to ensure that all parts receive a thorough, even coating, and
excessive grout does not collect in pockets. Limit the application rate of
grout to ensure the grout does not dry before concrete placement. Since
grout will dry on a vertical surface more rapidly than the flat deck surface,
give special attention to maintaining the grout in the required condition.

Surface Wetting for Latex Modified Concrete. Before placing latex modified
concrete, clean the repair areas with air blast followed by flushing with
water. Keep the surfaces wet for an hour or more before placing latex
modified concrete. Remove puddles of free water before concrete
placement.

F) Placing and Finishing Concrete for Overlays.

1.

Dimensions. Make high density overlays 2 inches (50mm) + %4 inch (6mm) thick and
latex modified overlays 1 "% inches (38mm) + 4 inch (6mm) thick. Limit the width of
each overlay pass to a maximum of 26 feet (8m).

Joints.

High Density Concrete. Saw the previously placed high density concrete
overlay course to have straight and vertical edges at transverse and
longitudinal joints, before placing the adjacent overlay course. Remove all
slurry produced by wet sawing of concrete joints from prepared areas
before placing new concrete.

Latex Modified Concrete. Install transverse bulkheads, equal in depth to
the thickness of the latex modified concrete, to the required grade and
profile before placing concrete. 3. Finishing Machine Setup. Adjust the
finishing machine to provide the required overlay profile. Place finishing
machine rails outside the area to be concreted. Positively anchor the rails
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H)

to provide horizontal and vertical stability for the rails. Do not use a hold-
down device shot into the concrete unless the concrete is to be
subsequently resurfaced. Submit working drawings for anchoring support
rails for approval.

3. Trial Run. Before concrete is placed, make a dry run with the finishing machine to
check anticipated overlay thickness. Attach a filler block having a thickness 1/ 8 inch
(3mm) less than overlay thickness to the bottom of the screed. With screed guides in
place, pass the screed over the area to be concreted. Correct, in an approved manner,
those areas not having the required clearance.

4., Surface Preparation Immediately before Concreting. Prepare the surface to be
overlaid in the manner specified for repairs using like concrete type.

5. Placement. Place concrete in a continuous operation throughout the pour. In case of
a long delay in latex modified concrete placement, install a transverse bulkhead.
During shorter delays of less than one hour, protect the end of the placement from
drying with several layers of wet burlap.

Place and mechanically strike off the new concrete overlay slightly above the final
grade. Mechanically consolidate to 98% of the unit weight, determined by AASHTO T
121, and screed to final grade. In addition to the surface screed vibration, vibrate fresh
concrete internally if 3 inches (75mm) or more in thickness. Hand finish with a wood
float as required to produce a tight, uniform surface.

6. Work Bridges. Always keep a minimum of two movable work bridges on hand during
concrete placement. Use one of the work bridges for nuclear density measurements
and surface finishing and texturing. Use the other work bridge to apply the curing.

7. Evaporation Control and Curing. Control evaporation of moisture from the fresh
overlay concrete and cure. Cracking or other damage caused by improper curing will
be cause for rejection of the work.

8. Ambient Temperature Limitations. Do not place concrete when the air or deck
temperature is cooler than 45°F or the deck temperature is hotter than 85°F.

The City Engineer may require placing concrete during the nighttime hours during hot
weather. The City Engineer will inform the Contractor, in writing, if night placing
becomes necessary.

Straightedge Testing and Surface Tolerance. Immediately after completing the surface of
either a repair or overlay and before final finishing, test the surface for trueness with a 10-
foot (3m) straightedge. When the straightedge is laid on the repaired pavement or overlay
in a direction parallel to the centerline, the surface shall not vary more than 1/8 inch (3mm)
from the lower edge of the straightedge. The transverse slope of the pavement shall be
uniform to a degree such that no depression greater than 1/8 inch is present when tested
with the 10-foot straight edge laid in a direction transverse to the centerline and extending
from edge to edge in a traffic lane.

After completing curing, retest the surface and grind any high areas more than the
specified tolerances. Groove the ground surfaces to have a texture equal to the
surrounding surfaces.

Transverse Groove Final Finish for Overlays. Do not tine finish overlays within 2 inches
(50mm) of a construction joint.

1. High Density Concrete. After completing the finishing and before applying the
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transverse groove final finish, seal all vertical joints with adjacent concrete by painting

with thinned grout.

2. After joint painting, apply the transverse groove final finish.

Latex Modified Concrete. After completing the finishing, apply the transverse groove
final finish. This must be done before the plastic film forms on the surface,
approximately 25 minutes in hot, dry weather. Separate screed rails and construction
dams from the newly placed material by passing a point trowel along their inside face.
Exercise care to ensure that this trowel cut is made for the entire depth and length of

rails or dams after the concrete has stiffened sufficiently to not flow back.

4. Limitation of Operations.

i. Traffic Control. During the construction period of the project, provide such
traffic controls as required by the contract documents.

ii. Loading. After removing old concrete and before placing new concrete,
restrict loading on bridge decks to approved construction equipment. Limit
the wheel and axle loads of construction vehicles to 8000 pounds (35kN)
and 16,000 pounds respectively. Any combination of axles spaced closer
than 4 feet center-to-center of axles will be considered as one axle. Unless
otherwise specified, keep traffic off the finished surface during the specified
curing period. Do not perform preparation work in the adjacent lane on

areas adjoining new concrete during the specified curing period.

410.05 TESTING — VACANT

410.06 METHOD OF MEASUREMENT

Class A Bridge Deck Repair, Class B Bridge Deck Repair, And Class C Bridge Deck Repair will
be computed in square yards from measurements of the areas so repaired. All classes of bridge
deck repair will be measured prior to the actual placement of the concrete. Bridge deck overlay

will be measured in square yards from measurements of the areas so overlaid.

410.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the

specified pay unit as follows:

Pay Item: Pay Unit:

(A) CLASS A BRIDGE DECK REPAIR Square Yard
(B) CLASS B BRIDGE DECK REPAIR Square Yard
(C) CLASS C BRIDGE DECK REPAIR Square Yard
(D) BRIDGE DECK OVERLAY Square Yard

Payment will be full compensation for the respective work prescribed in this Section including

concrete material, reinforcing steel, sawing, removals, and other incidental items.
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SECTION 411 — REINFORCING STEEL

411.01 DESCRIPTION

This section shall cover the furnishing and placing of reinforcing steel in accordance with these
specifications and in conformity with the plans.

All reinforcement shall consist of deformed bars or wire mesh as specified.

Deformed bars shall be of an approved deformed type such that a mechanical bond will be
provided between the concrete and steel at frequent intervals. Square twisted bars shall not be
used. The size shall be such that the minimum net sectional area of the bar shall be equal to the
section of a plain bar of the nominal size indicated.

411.02 MATERIALS
Materials shall meet the requirements of Section 923.

Bar List - The bar list and bending schedule are made for the purpose of arriving at an estimate
of quantities. The Contractor shall verify the quantity, size, and shape of the bar reinforcement
against the structure drawings and make the necessary corrections, if any, before ordering. Errors
in the bar list and bending schedule shall not be cause for adjustment of contract unit price.

411.03 EQUIPMENT — VACANT

411.04 CONSTRUCTION METHODS

Reinforcing steel shall be always protected from damage. When placed in the work the reinforcing
steel shall be substantially free from dirt, detrimental scale, paint, oil, or other foreign substance.
Thin powdery rust and tight rust that does not reduce the effective cross section is not considered
detrimental and need not be removed.

Unless otherwise permitted, all reinforcing bars shall be bent cold. Bars partially embedded in
concrete shall not be field bent except as shown on the plans and in a manner approved by the
City Engineer. Should the City Engineer approve the application of the heat for field bending
reinforcing bars, precautions shall be taken to assure that the physical properties of the steel will
not be materially altered.

All reinforcing steel shall be accurately placed within the tolerances specified herein. During the
placing of concrete, reinforcing steel shall be firmly held by approved supports in the position
shown on the plans. Reinforcing bars shall be fastened at alternate intersections with wire ties
unless this results in ties being more than twelve (12) inches apart in which case each intersection
shall be tied. Spot welding of reinforcing steel will not be permitted. Spacing of parallel bars is
shown center to center. Bar bends are out to out and distance from face of concrete to reinforcing
steel is clear distance. In the plane of the steel parallel to the nearest surface of concrete,
individual bar spacing shall not vary from plan placement by more than one-sixth (1/6) of the
spacing between bars, and the average over ten (10) spaces shall not vary more than one-
twentieth (1/20) of the specified spacing. Perpendicular to the nearest surface of concrete, bars
shall not vary from plan placement by more than one-fourth (1/4) inch in slabs and walls up to and
including eight (8) inches in total thickness, the bars shall not vary more than one-half (1/2) inch
from plan placement. The placement of deck reinforcement in bridge floors shall not deviate more
than one-fourth (1/4) inch from plan placement in the vertical direction.

Approved metal bar supports of adequate strength, of proper depth and in sufficient number shall
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be used for supporting the bars in slabs, beams, and girders. Both low and high approved metal
chairs shall be used in I-Beam, truss, and girder floors.

The placing, wiring, and supporting reinforcement in each section of the work shall be approved
by the City Engineer before any concrete is deposited in the section.

All reinforcement shall be furnished in the full lengths indicated on the plans. Splicing of bars,
except where shown on the plans, will not be permitted without written approval of the City
Engineer. Splices shall be staggered as far as possible.

Unless otherwise shown on the plans, bar splices in the bottom of beams and girders, and in
walls, columns and haunches shall be lapped as given in the table below for 'other bars'. Bar
splices near the top of beams and girders having more than twelve (12) inches of concrete under
the bars shall be lapped as given in the following table for 'top bars':

TABLE 4111
Required Length of Lap in Inches
Size (No.) 4 5 6 7 8 9 10 11
Top Bar Othenn 15 19 24 32 45 54 68 83
Bars 12 13 17 23 40 48 59 60

The required length for lap splices given in the table is based on Grade 40 Reinforcing Steel. If
Grade 60 Reinforcing Steel is specified, the required length for lap splices shall be increased by
fifty (50) percent. No more than one-half (1/2) of the bars should be lap spliced within a required
lap length.

Bars larger than No. 11 bars shall not be lap spliced but shall be weld spliced in accordance with
current AWS Specifications or spliced with other positive mechanical methods. The splice
methods or devices shall be approved by the City Engineer prior to use.

The minimum spacing center to center of parallel bars shall be two and one-half (2 1/2) times the
diameter, but in no case shall the clear distance between the bars be less than one and one-half
(1 1/2) times the maximum size of the coarse aggregate.

The minimum covering measured from the surface of the concrete to the face of any reinforcing
bar shall be not less than two (2) inches or as otherwise shown on the plans. In the footings of
abutments and retaining walls and in piers the minimum covering shall be three (3) inches.

411.05 TESTING — VACANT

411.06 METHOD OF MEASUREMENT

Reinforcing steel and wire mesh will be measured by the pound based on the theoretical number
of pounds complete in place as shown on the plans or placed as ordered.

The quantities of materials furnished and placed shall be based upon the calculated weights of
the reinforcing steel placed in accordance with these specifications. The weights calculated shall
be based upon the following table:
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TABLE 411.2
Reinforcing Steel Weights
Bar Designation Number | Nominal Ib/ft Weight kg/m

; 0.167 0.249
/23 0.376 0.560
5 0.688 0.994
6 1.043 1.552
7 1.502 2.235
8 2.044 3.042
9 2.670 3.973
10 3.400 4.960
11 4.303 6.403
14S 5.313 7.906
18S 7.650 11.384
13.600 20.239

No allowance will be made for clips, metal spacers, ties, etc., wire or other material used for
fastening or holding reinforcement or forms in place, except that wire hoops used in reinforced
concrete columns and encased |-beams or similar construction, when included in the bar list
shown on the plans, will be classed as reinforcing steel, and will be paid for at the contract unit
price per pound for reinforcing steel.

411.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
(A) REINFORCING STEEL Pounds

Such payment shall be compensation in full for furnishing all materials (including wire mesh),
labor, equipment, tools, and incidentals, and for performing the work in accordance with these
specifications.

SECTION 412 — PENETRATING SEALER FOR CONCRETE SURFACES

412.01 DESCRIPTION

This section covers the furnishing and placing of a penetrating sealer system in reasonably close
conformity with the requirements specified herein and as shown on the plans.

412.02 MATERIALS

The material shall be a penetrating sealer for Portland Cement Concrete. The penetrating sealer
shall be as called for in the plans. If the type is not called for, the sealer shall be equal to or better
than Chemical Products Corporation's CP-5003.
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412.03 EQUIPMENT — VACANT

412.04 CONSTRUCTION METHODS

A) Weather Limitation - The materials shall not be applied when the air or surface
temperature is less than forty (40) degrees F or while the surface is wet.

B) Surface Preparation - The surface shall be swept and/or washed to remove laitance, dirt,
asphalt, and other foreign materials, exposing a surface of sound concrete. Equipment
shall be fitted with suitable traps, filters, drip pans, or other devices to prevent oil or other
deleterious matter from being deposited.

C) Application of Penetrating Sealer - The penetrating sealer shall consist of application to
be applied at the rate recommended by the manufacturer.

412.05 TESTING — VACANT

412.06 METHOD OF MEASUREMENTS

The penetrating sealer system will be measured by the square yard in place.

412.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
(A) PENETRATING SEALER Square Yard

Such payment shall be full compensation for furnishing all materials, equipment, labor, and
incidentals to complete the work as specified.

SECTION 450 — CONSTRUCTION REQUIREMENTS FOR STORM SEWERS

450.01 DESCRIPTION

This section covers general construction requirements of storm sewers and sewer appurtenances
as described herein. This section is intended to be used in conjunction with the individual pipe
material specifications to form project documents.

450.01.01- REFERENCES

A) ASTM International

1. ASTM C76, Standard Specification for Reinforced Concrete Culvert, Storm
Drain, and Sewer Pipe

2. ASTM C506, Standard Specification for Reinforced Concrete Arch Culvert,
Storm Drain, and Sewer Pipe

3. ASTM C507, Standard Specification for Reinforced Concrete Elliptical Culvert,
Storm Drain, and Sewer Pipe

4. ASTM C1479, Standard Specification for Installation of Precast Concrete
Sewer, Storm Drain, and Culvert Pipe Using Standard Installations
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5. ASTM C1577, Standard Specification for Precast Reinforced Concrete
Monolithic Box Sections for Culverts, Storm Drains, and Sewers Designed
According to AASHTO LRFD

6. ASTM C1675, Standard Practice for Installation of Precast Reinforced
Concrete Monolithic Box Sections for Culverts, Storm Drains, and Sewers

7. ASTM C1840, Standard Practice for Inspection and Acceptance of Installed
Reinforced Concrete Culvert, Storm Drain, and Storm Sewer Pipe

8. ASTM D2321, Standard Practice for Underground Installation of Thermoplastic
Pipe for Sewers & Other Gravity-Flow Applications

9. ASTM F2764, Standard Specification for 30 to 60 in. Polypropylene (PP) Triple
Wall Pipe and Fittings for Non-Pressure Sanitary Sewer Applications.

10. ASTM F2881, Standard Specification for 12 to 60 in. Polypropylene (PP) Dual
Wall Pipe and Fittings for Non-Pressure Storm Sewer Applications

11. ASTM A760, Standard Specification for Corrugated Steel Pipe, Metallic-
Coated for Sewers and Drains

12. ASTM A742, Standard Specification for Steel Sheet, Metallic Coated and
Polymer Precoated for Corrugated Steel Pipe

13. ASTM A762, Standard Specification for Corrugated Steel Pipe, Polymer
Precoated for Sewers and Drains

B) AASHTO
1. AASHTO LRFD Section 12 Buried Structures and Tunnel Liners

450.01.02 PREQUALIFICATION

As a minimum, all Contractors and Bidders shall meet the prequalification requirements
of the City's Prequalification Board and be prequalified to perform work in the "Storm
Sewer Construction" Category. Prequalification for additional categories of work, when
required may be specified in the Special Provisions.

450.02 MATERIALS

450.02.01- APPROVED PIPE PRODUCTS

Storm water pipe materials will be approved by the City. All materials shall be
manufactured, designed, installed, and inspected according to this specification.

The professional engineer responsible for preparation of engineering drawings is also
responsible for structural design of storm sewer installations. In all cases, designers shall
keep a record of structural design calculations associated with each project in accordance
with the appropriate Standard Practice. Design calculations for specific projects shall be
provided to the Owner upon request.

A) Reinforced Concrete Pipe
1. Manufacturing Specification — ASTM C76, C506, and C507
2. Design Specification — AASHTO LRFD Section 12
3. Installation Specification — ASTM C1479
4. Post Installation Inspection Specification — ASTM C1840

B) Reinforced Concrete Box
1. Manufacturing Specification — ASTM C1577
2. Design Specification — AASHTO LRFD Section 12
3. Installation Specification — ASTM C1675
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4.

Post Installation Inspection Specification — Section 451.05 Field Performance
and Acceptance Tests

C) Corrugated Metal Pipe

1.
2.
3.
4.

Manufacturing Specification — ASTM A760, A742, and A762

Design Specification — AASHTO LRFD Section 12

Installation Specification — ASTM A798 and A807

Post Installation Inspection Specification — Section 451.05 Field Performance
and Acceptance Tests

D) Polypropylene Pipe

HON =

Manufacturing Specification — ASTM F2881 & F2764

Design Specification — AASHTO LRFD Section 12

Installation Specification — ASTM D2321

Post Installation Inspection Specification — Refer to Section 451.05 Field
Performance and Acceptance Tests (PP Section PlI)

450.02.02- PIPE APPLICATION

Table 450:1
Pipe Application Table
Under Paving Outside Paving
Type of Pipe Cross Drain Storm Side Drain Storm Side Drain
System System

RCP Yes Yes Yes Yes Yes

RCB Yes Yes Yes Yes Yes

CMP No No No No Yes
Polypropylene Yes Yes Yes Yes Yes

A) Definitions

1.

2.

Cross Drain — Open ended culvert aligned perpendicular to the direction of
traffic.

Storm System — A drainage system consisting of a series of at least two
interconnecting pipes and two structures (manholes, catch basins etc.)
designed to intercept and convey stormwater runoff from specific storm event
without surcharge.

Side Drain — Open ended culvert aligned parallel to the direction of traffic. (i.e.,
under a commercial drive entrance would be considered under paving while a
rural drive would be considered outside paving)

Rejection — Materials that fail to meet the requirements of these specifications
shall be rejected by the City or its representative.

450.02.03—- PLAN REQUIREMENTS

The design engineer must convey all assumptions used in design calculations such as
trench widths, embedment materials and compaction effort, with clear detailed drawings
and proper specifications. The design engineer shall not use less than one-foot cover for
all pipe products.

Plan and profile drawings must indicate:

e Total length of the pipe run (ft)
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Pipe diameter (inch)

Strength class (ASTM C76)

Pipe grade, in percent

Other special pipe fittings, if applicable
Flowline

450.02.04- SUBMITTALS

Drawings, specifications, schedules, and other data showing complete details of the
fabrication and construction of pipe and fittings, together with complete data covering all
materials proposed for use, shall be submitted.

450.03 EQUIPMENT — VACANT

450.04 CONSTRUCTION METHODS

Physical properties, compaction characteristics, and gradations of pipe zone materials must meet
local material specifications and sourced from approved vendors. At the City’s request, the
contractor shall be required to perform field density tests to ensure that the pipe installation
conforms to the requirements of the contract.

450.04.01- TEMPORARY SEWER AND DRAIN CONNECTIONS

When existing sewers must be taken up or removed, the Contractor at his own expense,
shall provide and maintain temporary outlets and connections for all private or public
drains, sewers, or sewer inlets. the Contractor shall also take care of all sewage and
drainage which will be received from these drains, sewers, and sewer inlets; and for this
purpose, the Contractor shall provide and maintain at his own expense, adequate pumping
facilities and temporary outlets or diversions. The Contractor shall construct such trough,
pipe, or other structures necessary and be always prepared to dispose of drainage and
sewage received from these temporary connections until such time as the permanent
connections are built and in service. The existing sewers and connections shall be kept in
service and maintained under the contract, save where specified or ordered to be
abandoned by the City Engineer. All water or sewage shall be disposed of in a satisfactory
manner so that no nuisance is created and that the work under construction will be
adequately protected.

450.04.02—- CLEANUP

After installation of each section of drainage facility, the Contractor shall remove all spills
resulting from work, debris, construction materials and equipment from the site of work,
grade, smooth over surfaces and leave the right-of-way in a clean, neat, and serviceable
condition prior to inspection.

450.05 TESTING

450.05.01 POST INSTALLATION INSPECTION

After all storm lines, manholes and related structures have been cleaned the system must
be inspected to ensure that the sewer is free of defects and that the sewer was installed
to the line and grade noted on the construction drawings. Pipeline inspection must be
carried out for all types of sewer systems and shall include the following:
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A) Visual inspection of surface features, manholes, and larger sewers.

B) Image-based video inspection of the smaller sewers (up to and including 36”
diameter). Pipe larger than 36” shall be inspected and observations recorded
during a walk-through by a Pipeline Assessment & Certification Program (PACP)
certified operator or by image-based video inspections where authorized by the
City Engineer (subject to obtaining acceptable data quality).

C) Initial and final deflection tests for all flexible pipe (CMP and all approved
thermoplastics).

All gravity pipes will be visually (or CCTV) inspected no sooner than 30 days following
final backfill. The inspection will be completed only by a certified third-party inspector as
outlined in this specification. A final inspection at the end of the warranty period shall be
performed to verify performance.

450.06 METHOD OF MEASUREMENT

Storm sewer will be measured by the linear foot in accordance with the dimensions shown on the
plans or directed by the City Engineer. Storm sewer, complete with all necessary appurtenances
as described in this section, shall be measured by the unit complete and in place.

450.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
(A) (TYPE) STORM SEWER (SIZE) Linear Foot

Such payment shall be compensation in full for furnishing all materials, labor, equipment, tools,
and incidentals, and for performing the work in accordance with these specifications.

In the absence of pay items for trench excavation, bedding or embedment materials in a contract,
the cost of those items shall be considered incidental to the installation of the pipe and no
additional compensation shall be made for this work and the cost of same shall be included in the
other pay items.

SECTION 451 — REINFORCED CONCRETE PIPE (RCP)
NOTE: This Section is for Storm Sewer only.

451.01 DESCRIPTION

This section covers the requirements for reinforced concrete pipe and fittings intended for non-
pressure storm sewers, storm culverts, and fittings.

451.01.01- REFERENCES

A) American Concrete Pipe Association
1. ACPA Quality Cast (QCast) Plant Certification Manual
2. ACPA Concrete Pipe and Box Culvert Installation Manual

2023.09.12
400- 76



3.

B) ASTM |
1.

2.

3.

9.
10.

11.
12.

13.
14.
15.

451.02 MATERIALS

451.02.01-PL

The design en
trench widths,

ACPA Post Installation Evaluation and Repair of Installed Reinforced
Concrete Pipe

nternational

ASTM C76, Standard Specification for Reinforced Concrete Culvert, Storm
Drain, and Sewer Pipe

ASTM C443, Standard Specification for Joints for Concrete Pipe and
Manholes, Using Rubber Gaskets

ASTM C506, Standard Specification for Reinforced Concrete Arch Culvert,
Storm Drain, and Sewer Pipe

ASTM C507, Standard Specification for Reinforced Concrete Elliptical
Culvert, Storm Drain, and Sewer Pipe

ASTM C655, Standard Specification for Reinforced Concrete D-Load
Culvert, Storm Drain, and Sewer Pipe

ASTM (C923, Standard Specification for Resilient Connectors Between
Reinforced Concrete Manholes, Structures, Pipes and Laterals

ASTM C990, Standard Specification for Joints for Concrete Pipe,
Manholes, and Precast Box Sections Using Preformed Flexible Joint
Sealants

ASTM C1417, Manufacture of Reinforced Concrete Sewer, Storm Drain,
and Culvert Pipe for Direct Design

ASTM C1479, Standard Specification for Installation of Precast Concrete
Sewer, Storm Drain, and Culvert Pipe Using Standard Installations

ASTM C1840, Standard Practice for Inspection and Acceptance of Installed
Reinforced Concrete Culvert, Storm Drain, and Storm Sewer Pipe
AASHTO

AASHTO R73, Standard Practice for Evaluation of Precast Drainage
Products

AASHTO LRFD Bridge Design Specifications, Section 12

American Society of Civil Engineers

ASCE 15, Direct Design of Buried Precast Concrete Pipe Using Standard
Installations (SIDD)

AN REQUIREMENTS

gineer must convey all assumptions used in design calculations such as
embedment materials and compaction effort, with clear detailed drawings

and proper specifications. The design engineer shall not use less than one-foot cover for
all pipe products.

Total le
Strengt

Other s

Plan and profile drawings must indicate:

ngth of the pipe run (ft)

Pipe diameter (inch)

h class (ASTM C76)

Pipe grade, in percent

pecial pipe fittings, if applicable

Flowline
Other markings as specified by the Owner

451.02.02—- SUBMITTALS
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Drawings, specifications, schedules, and other data showing complete details of the
fabrication and construction of pipe and fittings, together with complete data covering all
materials proposed for use, shall be submitted. The drawings and data shall include, but
shall not be limited, to the following for each size of pipe.

Strength Class

Details of joints

Details of gasket

Details of fittings and specials
Test reports

All material furnished under certification shall be tagged, stenciled, stamped, or otherwise
marked with a lot number, heat number, order number, or other appropriate identification
which can be readily recognized and checked against the certification.

451.02.03—- QUALITY ASSURANCE

Pipe size, type, and strength class shall be consistent throughout a pipe run. All concrete
pipe and fittings shall be supplied from a manufacturer that is prequalified by an
independent third-party certification agency to produce products according to applicable
ASTM manufacturing standards.

All pipe products shall be marked with a certification body’s logo confirming that the
production of the pipe is in accordance with the quality and requirements of an acceptance
standard. Quality assurance programs recognized specifically for manufactures of
concrete pipe and precast drainage products in Oklahoma are:

All manufacturers will have two years from the effective date of this specification to
become QCast or NPCA certified.

A) Quality Cast Plant Certification Program (QCast)

B) NPCA — National Precast Concrete Association

>
necA

451.02.04- PIPE MATERIALS

A) Manufacturing Standard Designation
1. Reinforced circular pipe and fittings shall be manufactured in accordance
with ASTM C76, ASTM C655, and ASTM C1417.

2023.09.12
400-78



PN

Arched pipe shall be manufactured in accordance with ASTM C506.
Elliptical pipe shall be manufactured in accordance with ASTM C507.
Under the roadway - all circular reinforced concrete pipe shall have water
resistant joints using elastomeric gaskets in accordance with ASTM C443.
Outside the roadway - all circular reinforced concrete pipe shall have soil
tight joints using Omni-flex or ConSeal gaskets in accordance with ASTM
C990.

B) Concrete Pipe Strength Classifications (ASTM C76)
1.

C) Mark

ONoOaRWON

in

Reinforced concrete pipe manufactured to ASTM C76 shall be of three
classes: Class lll, Class IV, and Class V.

gs

The following information must be clearly marked on each section of pipe:
Nominal pipe size (inch).

Pipe strength classification.

Manufacturer’'s name or trademark.

Plant identification, if applicable.

Manufacturing standard designation.

Date of Manufacture.

Quality certification program logo.

451.02.05- PIPE DESIGN
A) Flow Capacity

Pipe capacities shall be calculated using Manning’s formula with a roughness
coefficient (n) of 0.013 for all smooth-walled pipe materials. Final design shall be
in accordance with the latest revisions of the city drainage ordinance and drainage
criteria manual.

B) Structural Design
1.

The design engineer responsible for the preparation of engineering
drawings is also responsible for the structural design of storm sewer
installations. In all cases, engineers shall keep a record of structural design
calculations for pipe associated with each project. Design calculations for
specific projects shall be provided to the City upon request.

All minimum and maximum fill height tables are only intended to provide
answers to general cover height questions and shall not be used for project
design.

Depth of cover for concrete pipe is measured from the ultimate finished
ground elevation to the outside top of the pipe.

Reinforced concrete pipe designed using the indirect design method shall
be in accordance with the AASHTO LRFD Bridge Design Specifications,
Section 12. *

Reinforced concrete pipe designed using the direct design method shall be
in accordance with ASCE 15.

*PipePac (indirect design) software is available for free at
WWwWW.pipepac.com.

451.02.06 JOINTS

Joint classification for concrete pipe shall follow ASTM C1840.
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A) Soil Tight Joint — A joint that is resistant to infiltration of particles larger than those
retained on a No. 200 sieve. Soil tight joints shall be in accordance with ASTM
C990.

B) Silt Tight Joint — A joint that is resistant to infiltration of particles smaller than those
retained on the No. 200 sieve. Silt tight joints shall be in accordance with ASTM
C443.

C) Leak Resistant Joint — A joint that limits water leakage at a maximum rate of 200
gallons/inch of internal diameter/mile of pipeline/24hrs. Leak resistant joints shall
be in accordance with ASTM C443.

Table 451:1
Joint Application Table

Under Paving Outside Paving

Tongue & Groove Joint (ASTM
C990)

O-Ring / Profile Joint (ASTM C443)

451.03 EQUIPMENT — VACANT
451.04 CONSTRUCTION METHODS

451.04.01- GENERAL

Industry recommendations for the installation of concrete pipe are provided in the ACPA
Concrete Pipe Installation Manual.

A) The contractor must achieve all the design assumptions in the field. Conditions
that arise during construction that fails to meet any design assumptions, such as
trench widths, must be reviewed to confirm whether the design is still valid.

B) Pipe shall be laid within the alignment and grade tolerances specified in the
contract documents. Begin at the downstream end of the pipe run with bell end of
the pipe facing upstream.

451.04.02—- DELIVERY AND PRE-INSTALLATION INSPECTION

All product RCP deliveries shall be inspected for damages and defects according to
AASHTO R73 prior to unloading. Any pipe, fitting, or gaskets that are unsound or damaged
shall be rejected. The contractor shall confirm the quantity, class, and joint treatment
options match the project documents.

451.04.03—- INSTALLATION

Physical properties, compaction characteristics, and gradations of pipe zone materials
must meet local material specifications and sourced from approved vendors. At the City’s
request, the contractor shall be required to perform field density tests to ensure that the
pipe installation conforms to the requirements of the contract.

A) The pipe embedment zone consists of the foundation, bedding, and haunch, and
initial backfill as detailed in the applicable City Standard Details for pipe installation.

B) Materials for use as foundation, embedment, and backfill for pipe include natural,
manufactured, and processed aggregates and the soil types classified according
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to ASTM C1479.

C) Reinforced concrete pipe installations consist of Type 1, Type 2, Type 3, or Type
4 embedment and detailed in ASTM C1479 or the applicable City Standard Details
for pipe installation.

451.04.04- MOVABLE SUPPORT SYSTEMS

Unless sheathing is to be left in place, it shall be pulled out in vertical increments to permit
placement and compaction of fill material for the full width of the trench.

When trench shields or boxes are moved, the previously placed pipe shall not be
disturbed. It may be necessary to restrain the installed pipe by use of deadman anchors
or other means. Voids that are created by movement of a shield or box shall be filled and
compacted per the contract documents.

451.04.05—- MINIMUM COVER FOR CONSTRUCTION LOADS

If the passage of construction equipment over an installed pipeline is necessary during
project construction, compacted overfill in the form of a ramp shall be constructed to a
minimum elevation of 3 ft over the top of the pipe or to a height such that the equipment
loads on the pipe do not exceed the pipe design strength.

451.05 TESTING

451.05.01- CLEANING AND FLUSHING

All reinforced concrete shall be cleaned and flushed immediately prior to inspection and
acceptance.

451.05.02— POST INSTALLATION INSPECTION
All reinforced concrete pipe will be visually, or CCTV inspected in accordance with
ASTM C1840.

The Initial Inspection shall take place no sooner than 30 days following final backfill. A
Final Inspection at the end of the warranty period shall be performed to verify
performance. All inspection will be completed by City of Oklahoma City Staff.

Inspection of reinforced concrete pipe shall include the following:

A) Visual inspection of surface features, manholes, and larger sewers.

B) Image-based video inspection of the smaller sewers (up to and including 36”
diameter). Pipe larger than 36” shall be inspected and observations recorded
during a walk-through by a City of Oklahoma City Staff and an image-based
video inspection where authorized by the City Engineer.

C) Evaluation of cracks, joints, and infiltration as per ASTM C1840.

451.05.03 - CRACK EVALUATION
The evaluation of crack width will take place during the Initial and Final Inspections.

The contractor will be responsible for the performance of the installed pipeline.
Longitudinal cracks greater than the limits listed in the following table will be the
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responsibility of the contractor to repair or replace.

Table 451:2
Rigid Pipe Crack Evaluation Table
Longitudinal Crack Width (inches) Evaluation
0.00 to 0.05 Accepted

Accepted”) or Remediate or Replace at
contractor's expense 2
Greater than 0.10 Remediate or Replace(za)lt contractor’'s
expense

(1) Pipe located in areas where soil and or runoff Ph is 5.5 or greater shall not require remediation if
cracking is less than or equal to 0.1”.

(2) Provide the City in writing a method for repairing the observed cracking. Do not begin work until
the method has been approved. Cracks > 0.10” will be given consideration by the City to replace the

pipe or allow for site specific repair. Refer to Site Specific Repairs at the end of this specification.

0.05t0 0.10

451.05.04- SITE SPECIFIC REPAIRS

Site specific repairs will be sealed by a Professional Engineer and submitted to the City
by the contractor for evaluation and approval. Examples of major repairs for reinforced
concrete pipe can be found in the ACPA “Post Installation Evaluation and Repair of
Installed Reinforced Concrete Pipe” Manual.

Any repairs made to the installed pipe must be certified by the contractor and the repair
contractor. This certification will state that all repairs will have the same service life as
newly installed pipe.

451.06 METHOD OF MEASUREMENT

Will be measured by the linear foot in place. Payment shall be by the linear foot in place, but not
to exceed quantity shown on the plans or called for in the special provisions.

451.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
(A) REINFORCED CONCRETE PIPE (SIZE) Linear Foot

Such payment shall be compensation in full for furnishing all materials, labor, equipment, tools,
and incidentals, and for performing the work in accordance with these specifications.

In the absence of pay items for trench excavation, bedding or embedment materials in a contract,
the cost of those items shall be considered incidental to the installation of the pipe and no
additional compensation shall be made for this work and the cost of same shall be included in the
other pay items.
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SECTION 452 — POLYPROPYLENE PIPE (PP)

NOTE: This Section is for Storm Sewer only.

452.01 DESCRIPTION

This section covers the requirements for polypropylene pipe intended for non-pressure storm
sewers and storm culverts.

452.01.01- REFERENCES
A) ASTM International

1.

2.

3.

ASTM C923, Standard Specification for Resilient Connectors Between
Reinforced Concrete Manhole Structures, Pipes, and Laterals

ASTM D2321, Standard Practice for Underground Installation of
Thermoplastic Pipe for Sewers & Other Gravity-Flow Applications

ASTM D2412 Standard Test Method for Determination of External Loading
Characteristics of Plastic Pipe by Parallel-Plate Loading

ASTM D2487, Standard Practice for Classification of Soils for Engineering
Purposes (Unified Soil Classification System).

ASTM F477, Standard Specification for Elastomeric Seals (Gaskets) for
Joining Plastic Pipe

ASTM F2881, Standard Specification for 12 to 60 in. Polypropylene (PP)
Dual Wall Pipe and Fittings for Non-Pressure Storm Sewer Applications

B) AASHTO

1.
2.
3.

AASHTO LRFD Bridge Construction Specifications, Section 30

AASHTO LRFD Bridge Design Specifications, Section 12

R 82-17 Standard Practice for Pipe Joint Selection for Highway Culvert and
Storm Drains

C) OSHA (Occupational Safety and Health Standards)

1.

452.02 MATERIALS

29 CFR Part 1926, OSHA Standards for the Construction Industry

452.02.01- PLAN REQUIREMENTS

The design engineer must convey all assumptions used in design calculations such as
trench widths, embedment materials and compaction effort, with clear detailed drawings
and proper specifications. The design engineer shall not use less than one-foot cover for
all pipe products.

Plan and profile drawings must indicate:

Total length of the pipe run (ft)

Pipe diameter (inch)

Pipe material type

Maximum fill height

Pipe grade, in percent

Other special pipe fittings, if applicable
Flowline

Other markings as specified by the owner
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452.02.02—- SUBMITTALS

Drawings, specifications, schedules, and other data showing complete details of the
fabrication and construction of pipe and fittings, together with complete data covering all
materials proposed for use, shall be submitted. The drawings and data shall include, but
shall not be limited, to the following for each size of pipe.

Details of joints

Details of gasket

Details of fittings and specials
Test reports

All material furnished under certification shall be tagged, stenciled, stamped, or otherwise
marked with a lot number, heat number, order number, or other appropriate identification
which can be readily recognized and checked against the certification.

452.02.03—- QUALITY ASSURANCE

Pipe size and type shall be consistent throughout a pipe run. All pipe and fittings shall be
supplied from a manufacture that is prequalified according to this specification.

All pipe products shall be marked with a certification body’s logo confirming that the
production of the pipe is in accordance with National Transportation Product Evaluation
Program (NTPEP).

452.02.04—- PIPE MATERIALS
All thermoplastic pipe shall meet the following requirements.
A) Manufacturing Standard Designation

1. Dual-wall PP pipe (12— 60in) shall be used for storm sewer applications only.

2. Dual-wall PP pipe and fittings shall be manufactured in accordance with
ASTM F2881.

3. All PP pipe shall have water resistant joints using elastomeric gaskets in
accordance with ASTM F477.

4. PP pipe shall be installed within two years from the production date indicated
on the pipe.

5. PP pipe shall have a maximum of 5% deflection

B) Markings

The following information must be clearly marked on each section of pipe:
Nominal pipe size (inch).

Manufacturer’s name or trademark.

Plant identification, if applicable.

Manufacturing standard designation (ASTM)

Date of Manufacture.

Cell classification of materials.

Quality certification program logo.

452.02.05- PIPE DESIGN
A) Flow Capacity
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Pipe capacities shall be calculated using Manning’s formula with a roughness
coefficient (n) of 0.013 for all smooth-walled pipe materials (concrete and
polypropylene). Final design shall be in accordance with the latest revisions of the
city drainage ordinance and drainage criteria manual.

B) Structural Design

1.

8.

The design engineer responsible for the preparation of engineering
drawings is also responsible for the structural design of sewer installations.
In all cases, engineers shall keep a record of structural design calculations
for pipe associated with each project. Design calculations for specific
projects shall be provided to the Owner upon request.

All minimum and maximum fill height tables are only intended to provide
answers to general cover height questions and shall not be used for project
design.

Depth of cover for PP pipe shall be a minimum of 2 feet unless specifically
called out by the design engineer.

Use of PP pipe may be approved under paved areas, when specifically
designed for this application and approved by the design engineer.

Depth of cover for PP pipe is measured from the ultimate finished ground
elevation to the outside top of the pipe.

Strength limit states calculations shall be completed per AASHTO LRFD
Bridge Design Specifications, Section 12.

i. Thrust

ii. Buckling

iii. Combined Strain
Buoyancy of PP pipe should be considered, and flotation of pipes should

be prevented with appropriate construction where high groundwater
conditions are anticipated.

A design check for deflection shall be completed per AASHTO LRFD
Bridge Design Specifications, Section 12.

452.02.06— JOINTS

Pipe shall be joined with a gasketed integral bell & spigot joint meeting the requirements
of ASTM F2881 and ASTM F2764.

A) Soil/Silt Tight Joint — Shall conform to ASTM F477
B) Leak Resistant Joint — Shall conform to ASTM D3212

452.03 EQUIPMENT — VACANT

452.04 CONSTRUCTION METHODS

452.04.01- GENERAL
All flexible pipes are to be installed per ASTM D2321.

A) The contractor must achieve all the design assumptions in the field. Conditions
that arise during construction that fails to meet any design assumptions, such as
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trench widths, must be reviewed to confirm whether the design is still valid.

B) Pipe shall be laid within the alignment and grade tolerances specified in the
Contract Documents. Begin at downstream end of pipe run with bell end of the
pipe facing upstream.

452.04.02—- PRE-INSTALLATION INSPECTION

All product deliveries shall be inspected for damages and defects prior to unloading. Any
pipe, fitting, or gaskets that are unsound or damaged shall be rejected. The contractor
shall confirm that the quantity, diameter, sheet thickness, and connecting band options
match the project documents.

452.04.03— INSTALLATION

Physical properties, compaction characteristics, and gradations of pipe zone materials
must meet local material specifications and be sourced from approved vendors. At the
City’s request, the contractor shall be required to perform field density tests to ensure that
the pipe installation conforms to the requirements of the contract.

A) The pipe embedment zone consists of the foundation, bedding, and haunch, and
initial backfill as detailed in ASTM D2321 and applicable City Standard Details for
flexible pipe installation.

B) Materials for use as foundation, embedment, and backfill for PP pipe are classified
in Table 1 and Table 2 in ASTM D2321. They include natural, manufactured, and
processed aggregates and the soil types according to ASTM D2487 and applicable
City Standard Details for flexible pipe installation.

1. Class I, Class Il, and Class Ill materials are suitable to use as foundation
material and in the embedment zone subject to the limitations noted in
Table 3 of ASTM D2321.

2. Class IV-A materials should only be used in the embedment zone in special
design cases, as they would not normally be construed as a desirable
embedment material for thermoplastic pipe.

3. Class IV-B and Class V Soils are not permitted in the embedment zone and
should be excluded from the final backfill except where specifically allowed
by project specifications.

C) Pipe shall be laid within the alignment and grade tolerances specified in the
Contract Documents. Begin at downstream end of pipe run with bell end of the
pipe facing upstream.

452.04.04—- MOVABLE SUPPORT SYSTEMS

Movable support systems (trench boxes or cages) shall be used in accordance with
applicable Occupational Health and Safety requirements. Movable support systems with
PP pipe must be used in accordance with ASTM D2321. When using movable support
systems with PP pipe, the pipe location, jointing, and its embedment shall not be disturbed.
This can be accomplished by limiting the use of standard movable trench boxes that are
more than 2.5 pipe diameters on either side of the pipe to below the top of the pipe, or to
a shelf above the top of the pipe. When advancing trench boxes or shields, longitudinal
pipe movement or disjointing shall not be allowed.
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452.04.05—- MINIMUM COVER FOR CONSTRUCTION LOADS

If the passage of construction equipment over an installed pipeline is necessary during
project construction, compacted overfill in the form of a ramp shall be constructed to a
minimum elevation of 3 ft over the top of the pipe or to a height such that the equipment
loads on the pipe do not exceed the pipe design strength.

452.05 TESTING

452.05.01—- CLEANING AND FLUSHING

All storm sewer pipe shall be cleaned and flushed immediately prior to inspection and
acceptance.

452.05.02— POST INSTALLATION INSPECTION
All Polypropylene Pipe will be visually inspected and tested for deflection.

The Initial Inspection shall take place no sooner than 30 days following final backfill. A
Final Inspection at the end of the warranty period shall be performed to verify
performance. All inspection will be completed by City of Oklahoma City Staff.

Inspection of Polypropylene Pipe shall include the following:

A) Visual inspection of surface features, manholes, and larger sewers.

B) Image-based video inspection of the smaller sewers (up to and including 36”
diameter). Pipe larger than 36” shall be inspected and observations recorded
during a walk-through by City of Oklahoma City Staff and an image-based
video inspection where authorized by the City Engineer

C) A deflection test by mandrel, where authorized by the City Engineer. The
deflection limit of the initial inspection is 5%.

452.05.03—- DEFLECTION TESTING

Mandrel deflection testing shall be performed on all pipe sewers or culverts constructed
using PP pipe. The allowable deflected pipe diameter is calculated as a percentage of the
base inside diameter of the pipe. The initial inspection will be limited to 5%, and final
inspection will be limited to 7.5%.

The following procedure outlines the mandrel test:

A) A suitably designed device as defined below shall be pulled through the pipe sewer
to demonstrate that the pipe deflection does not exceed the allowable deflected
pipe diameter.

B) For the Initial Inspection, the device shall be pulled manually through the pipe not
sooner than 30 Days after the completion of backfilling and installation of service
connections.

C) The suitably designed device shall be a mandrel, cylindrical in shape, and
constructed with an odd number of evenly spaced arms or prongs, minimum 9 in
number. The minimum diameter of the circle scribed around the outside of the
mandrel arms shall be equal to the allowable deflected pipe diameter + 0.04 in.
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D) The mandrel shall be checked with a go-no-go proving ring. The proving ring shall
have a diameter equal to the allowable deflected pipe diameter + 0.04 in. An
acceptable mandrel shall not pass through the proving ring. The proving ring shall
be fabricated from steel a minimum of 4 in thick.

E) Any section of pipe that does not allow the mandrel to pass shall be considered to
have failed the deflection test.

F) All sections of pipe that fail the deflection test shall be repaired or replaced, then
retested.
452.05.04— DEFLECTION EVALUATION
The evaluation of deflection will take place during the initial and final inspections.

The contractor will be responsible for the performance of the installed pipeline. Deflection
greater than the limits listed in the following table will be the responsibility of the contractor
to repair or replace.

Table 452:1
Initial Inspection - Deflection Evaluation Table
Deflection Evaluation
0to 5% Accepted

Remediate or replace at

Greater than 5% ,
contractor’'s expense

Table 452:2
Final Inspection - Deflection Evaluation Table
Deflection Evaluation
0to7.5% Accepted

Remediate or replace at

Greater than 7.5% ,
contractor’s expense

452.06 METHOD OF MEASUREMENT

Will be measured by the linear foot in place. Payment shall be by the linear foot in place, but not
to exceed quantity shown on the plans or called for in the special provisions.

452.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item: Pay Unit:
(A) POLYPROPYLENE PIPE (SIZE) Linear Foot

Such payment shall be compensation in full for furnishing all materials, labor, equipment, tools,
and incidentals, and for performing the work in accordance with these specifications.

In the absence of pay items for trench excavation, bedding or embedment materials in a contract,
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the cost of those items shall be considered incidental to the installation of the pipe and no
additional compensation shall be made for this work and the cost of same shall be included in the

other pay items.

SECTION 453 -

CORRUGATED STEEL PIPE (CSP)

NOTE: This Section is for Storm Sewer only.

453.01 DESCRIPTION

This section covers the requirements for corrugated steel pipe and fittings intended for non-
pressure storm sewers, storm culverts, and fittings.

453.01.01- REFERENCES
A) ASTM International

1.

ASTM A760, Standard Specification for Corrugated Steel Pipe, Metallic-
Coated for Sewers and Drains

2. ASTM A742, Standard Specification for Steel Sheet, Metallic Coated and
Polymer Precoated for Corrugated Steel Pipe

3. ASTM A762, Standard Specification for Corrugated Steel Pipe, Polymer
Precoated for Sewers and Drains

4. ASTM A796, Standard Practice for Structural Design of Corrugated Steel Pipe,
Pipe Arches, and Arches for Storm and Sanitary Sewers and Other Buried
Applications

5. ASTM A798, Standard Practice for Installing Factory-Made Corrugated Steel
Pipe for Sewers and Other Applications

6. ASTM A807, Standard Practice for Installing Corrugated Steel Structural Plate
Pipe for Sewers and Other Applications

B) AASHTO

1. AASHTO M36, Standard Specification for Corrugated Steel Pipe, Metallic-
Coated, for Sewers and Drains

2. AASHTO M218, Standard Specification for Steel Sheet, Zinc-Coated
(Galvanized), for Corrugated Steel Pipe

3. AASHTO M246, Standard Specification for Steel Sheet, Metallic-Coated and
Polymer- Precoated, for Corrugated Steel Pipe

4. AASHTO M274, Standard Specification for Steel Sheet, Aluminum-Coated
(Type 2), for Corrugated Steel Pipe

5. AASHTO M245, Standard Specification for Corrugated Steel Pipe, Polymer-

Precoated, for Sewers and Drains

453.02 MATERIALS

453.02.01- PLAN REQUIREMENTS

The design engineer must convey all assumptions used in design calculations such as
trench widths, embedment materials and compaction effort, with clear detailed drawings
and proper specifications. The design engineer shall not use less than one-foot cover for
all pipe products.

Plan and profile drawings must indicate:

2023.09.12
400- 89



o Total length of the pipe run (ft)

¢ Pipe size, diameter (in.) of circular pipe, or span and rise (in. x in.) of pipe-arch
section

o Maximum fill height

e Pipe grade, in percent

o Other special pipe fittings, if applicable

e Flowline

e Other markings as specified by the owner.

453.02.02—- SUBMITTALS

Drawings, specifications, schedules, and other data showing complete details of the
fabrication and construction of pipe and fittings, together with complete data covering all
materials proposed for use, shall be submitted. The drawings and data shall include, but
shall not be limited, to the following for each size of pipe.

e Details of joints

e Details of gasket

e Details of fittings and specials

o Testreports

All material furnished under certification shall be tagged, stenciled, stamped, or otherwise
marked with a lot number, heat number, order number, or other appropriate identification
which can be readily recognized and checked against the certification.

453.02.03—- QUALITY ASSURANCE

A) Pipe diameter, corrugation size, and sheet thickness shall be consistent
throughout a pipe run.
1. Pipe Ends

B) Pipe ends shall have a minimum of two reformed annular corrugations to
accommodate connecting bands.

C) Connecting Bands
1. Connecting bands shall be of the dimpled type and shall be designed to
accommodate flexible rubber gaskets when required.
2. Connecting bands shall be of the same material as the pipe; and shall be not
more than three nominal sheet thicknesses lighter than the connecting pipe.
3. Connecting bands shall meet the performance criteria set for in Section 23 of
AASHTO Standard Specifications for Highway Bridges.

453.02.04- PIPE MATERIALS

A) Manufacturing Standard Designation
1. Corrugated circular and arch pipe and fittings shall be manufactured in
accordance with AASHTO M36.

B) Acceptable Types

The following types of CSP shall be acceptable based on appropriate hydraulic
and durability considerations:

1. Galvanized (AASHTO M218)

2. Aluminized (AASHTO M274)

3. Polymeric coated (AASHTO M245)
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C) Markings

The following information must be clearly marked on each section of pipe:
Heat number

Sheet thickness

Manufacturer’'s name or trademark.

Mill identification

Manufacturing standard designation.

agrwON=

453.02.05- PIPE DESIGN
A) Flow Capacity

Pipe capacities shall be calculated using Manning’s formula with a roughness
coefficient of 0.024. Final design shall be in accordance with the latest revisions of
the city drainage ordinance and drainage criteria manual.

B) Structural Design

1. The design engineer responsible for the preparation of engineering drawings
is also responsible for the structural design of sewer installations. In all cases,
designers shall keep a record of structural design calculations for pipe
associated with each project. Design calculations for specific projects shall be
provided to the Owner upon request.

2. All minimum and maximum fill height tables are only intended to provide
answers to general cover height questions and shall not be used for project
design.

3. Depth of cover for corrugated steel pipe is measured from the ultimate finished
ground elevation to the outside top of the pipe.

453.03 EQUIPMENT — VACANT
453.04 CONSTRUCTION METHODS

453.04.01- GENERAL
Corrugated steel pipe to be installed per ASTM A798.

The contractor must achieve all the design assumptions in the field. Conditions that arise
during construction that fails to meet any design assumptions, such as trench widths, must
be reviewed to confirm whether the design is still valid.

Pipe shall be laid within the alignment and grade tolerances specified in the Contract
Documents. Begin at downstream end of the pipe run with the inside seam laps pointing
downstream.

The installation of CSP is not allowed in any storm sewer system that will be dedicated to
the city for maintenance. See table 450.02.02.
453.04.02—- DELIVERY

Use slings for handling CSP. The pipe should be lifted and placed into the location for
storage; the pipe should never be dumped from a truck bed or dragged into position to
protect the coating from damage.

453.04.03— PRE-INSTALLATION INSPECTION
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All product deliveries shall be inspected for damages and defects prior to unloading. Any
pipe, fitting, or gaskets that are unsound or damaged shall be rejected. The contractor
shall confirm that the quantity, diameter, sheet thickness, and connecting band options
match the project documents.

453.04.04—- INSTALLATION

Physical properties, compaction characteristics, and gradations of pipe zone materials
must meet local material specifications and sourced from approved vendors. At the City’s
request, the contractor shall be required to perform field density tests to ensure that the
pipe installation conforms to the requirements of the contract.

The pipe embedment zone consists of the foundation, bedding, and haunch, and initial
backfill as detailed in the applicable City Standard Details for pipe installation.

Materials for use as foundation, embedment, and backfill for pipe include natural,
manufactured, and processed aggregates and the soil types classified according to the
applicable City Standard Details for pipe installation.

453.04.05- MOVABLE SUPPORT SYSTEMS

Unless sheathing is to be left in place, it shall be pulled out in vertical increments to permit
placement and compaction of fill material for the full width of the trench.

When trench shields or boxes are moved, the previously placed pipe shall not be
disturbed. It may be necessary to restrain the installed pipe by use of deadman anchors
or other means. Voids that are created by movement of a shield or box shall be filled and
compacted per the contract documents.

453.04.06— MINIMUM COVER FOR CONSTRUCTION LOADS

If the passage of construction equipment over an installed pipeline is necessary during
project construction, compacted overfill in the form of a ramp shall be constructed to a
minimum elevation of 3 ft over the top of the pipe or to a height such that the equipment
loads on the pipe do not exceed the pipe design strength.

453.05 TESTING

453.05.01 — CLEANING AND FLUSHING

All storm sewer pipe shall be cleaned and flushed immediately prior to inspection and
acceptance.

453.05.02—- DEFLECTION

The maximum allowable deflection is five percent (5%), which must be based on the
nominal diameter. When deflection exceeds 5%, the pipe will be replaced with a new pipe.
The pipe is required to be tested, at the contractor’'s expense, not less than 30 days after
installation and again during the final inspection to ensure that the pipe has not exceeded
5% deflection.

453.06 METHOD OF MEASUREMENT

Will be measured by the linear foot in place. Payment shall be by the linear foot in place, but not
to exceed quantity shown on the plans or called for in the special provisions.
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453.07 BASIS OF PAYMENT

The City or Awarding Public Agency will pay for each pay item at the contract unit price per the
specified pay unit as follows:

Pay Item:

Pay Unit:

(A) CORRUGATED METAL PIPE (SIZE) Linear Foot

Such payment shall be compensation in full for furnishing all materials, labor, equipment, tools,
and incidentals, and for performing the work in accordance with these specifications.

In the absence of pay items for trench excavation, bedding or embedment materials in a contract,
the cost of those items shall be considered incidental to the installation of the pipe and no
additional compensation shall be made for this work and the cost of same shall be included in the

other pay items.

SECTION 454 —

PRECAST REINFORCED CONCRETE BOX CULVERT (RCB)

NOTE: This Section is for Storm Sewer only.

454.01 DESCRIPTION

This section covers the requirements for precast reinforced concrete box culvert and fittings
intended for non-pressure storm sewers, storm culverts, and fittings.

454.01.01- REFERENCES

A) American Concrete Pipe Association

1.
2.
3.

ACPA Quality Cast (QCast) Plant Certification Manual

ACPA Concrete Pipe and Box Culvert Installation Manual

ACPA Post Installation Evaluation and Repair of Installed Reinforced Concrete
Pipe

B) ASTM International

1.

ASTM C923, Standard Specification for Resilient Connectors Between
Reinforced Concrete Manholes, Structures, Pipes and Laterals

2. ASTM C990, Standard Specification for Joints for Concrete Pipe, Manholes,
and Precast Box Sections Using Preformed Flexible Joint Sealants

3. ASTM C1479, Standard Practice for Installation of Precast Concrete Sewer,
Storm Drain, and Culvert Pipe Using Standard Installations

4. ASTM C 1577 (C 1577M): Standard Specification for Precast Reinforced
Concrete Monolithic Box Sections for Culverts, Storm Drains, and Sewers
Designed According to AASHTO LRFD

5. ASTM C1675, Standard Practice for Installation of Precast Reinforced
Concrete Monolithic Box Sections for Culvert, Storm Drains, and Sewers

6. ASTM C1840, Standard Practice for Inspection and Acceptance of Installed
Reinforced Concrete Culvert, Storm Drain, and Storm Sewer Pipe

C) AASHTO
1. AASHTO R73, Standard Practice for Evaluation of Precast Drainage Products
2. AASHTO LRFD Bridge Design Specifications, Section 12

2023.09.12
400- 93



D) American Society of Civil Engineers
1. ASCE 26-97: Standard Practice for Direct Design of Buried Precast Concrete
Box Sections

454.02 MATERIALS

454.02.01- PLAN REQUIREMENTS

The design engineer must convey all assumptions used in design calculations such as
trench widths, embedment materials and compaction effort, with clear detailed drawings
and proper specifications. The design engineer shall not use less than one-foot cover for
all pipe products.

Plan and profile drawings must indicate:
e Total length of the box culvert run (ft)
Box culvert width (ft) and height (ft)
Design Standard — Section 12 AASHTO LRFD
Live Load (HS-20)
RCB grade, in percent
Flowline
Other markings as specified by the owner.

454.02.02- SUBMITTALS

Drawings, specifications, schedules, and other data showing complete details of the
fabrication and construction of pipe and fittings, together with complete data covering all
materials proposed for use, shall be submitted. The drawings and data shall include, but
shall not be limited, to the following for each size of pipe.

e Concrete strength
Fill heights
Details of joints
Details of gasket
Details of fittings and specials

All material furnished under certification shall be tagged, stenciled, stamped, or otherwise
marked with a lot number, heat number, order number, or other appropriate identification
which can be readily recognized and checked against the certification.

454.02.03- QUALITY ASSURANCE

All RCB and fittings shall be supplied from a manufacture that is prequalified by an
independent third- party certification agency to produce products according to applicable
ASTM manufacturing standards.

All RCB products shall be marked with a certification body’s logo confirming that the
production of the RCB is in accordance with the quality and requirements of an acceptance
standard. Quality assurance programs recognized specifically for manufactures of
concrete pipe and precast drainage products in Oklahoma are:

All manufacturers will have two years from the effective date of this specification to
become QCast or NPCA certified.
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A) Quality Cast Plant Certification Program (QCast)

) 4
neca

B) National Precast Concrete Association (NPCA)

454.02.04 - PRECAS