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FOREWORD

The Oregon Chapter of the American Public Works Association presents this 1990 edition of the Standard

Specifications for Public Works Construction. The edition includes technological advances and changes
in construction practices since the 1980 edition. A complete copy of this document includes the June
1992 Supplement and the August 1996 Update. The pages changed by these two amendments show
footers with the date of the amendment.

A product of volunteer effoft, the manual represents many hours of research, review, rewriting, revising,
and editing. The Chapter expresses its appreciation to the Standard Specifications Committee and to the
many organizations and individuals contributing time, expertise and resources to this project.

The American Public Works Association Oregon Chapter strongly recommends the use of this publication
as a whole and complete document. It is the recommendation of the Chapter that changes utilized by the
end user be included as special provisions or special specifications supplemental to the base document.
This recommendation is made in an attempt to encourage a2 common and standard understanding of the base
document by all parties involved in the design and construction of public projects.

The information presented in this publication has been prepared in accordance with recognized engineering
principles and is for general information only. While it is believed to be accurate, this information should
not be used or relied upon for any specific application without competent professional examination and
verification of its accuracy, suitability and applicability by a competent licensed engineer. Publication of
the material contained herein is not intended as a representation or warranty on the part of the American
Public Works Association Oregon Chapter that this information is suitable for any general or particular use
or of freedom from infringement of any patent or patents. Anyone making use of this information assumes
ali liability arising from such use.

Users making changes to this document and republishing replacement pages for their own personal use
and/or the use of their clients are urged to highlight these changes by printing the new text in a different
font and using margin bar markings and/or footnotes, etc., to distinguish the changes, additions, and/or
deletions from the original text.

The disk copies of this document include the text changes adopted in the June 22, 1992 "Supplement
to the Standard Specifications”, and in the August 1996 “Update to the Standard Specifications”. Disk
copies of the Standard Drawings adopted by the Supplement and the Update are also available.
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101 Definitions and Abbreviations
101.1.00 Definitions

Unless otherwise defined in the contract documents, the following definitions, abbreviations and references shall apply wherever used.
ACCEPTANCE TESTING - Testing of in-place materials and products in their finished state to determine acceptablilty for payment.
ADDENDUM - A medification to the bid document issued by the owner prior to the opening of the proposal.

ADJUSTED CONTRACT TIME - The contract time which has Becn changed for cause during the progress of the work.
ADVERTISEMENT - Publishing of the Notice to Contractors in newspapers or other periodicals in accordance with ORS 279.

AGGREGATE - Sound, tough, durable gravel or fragments of rock of uniform quality crushed to size with or without sand or other inert
mineral matter.

APFROVED EQUAL - A product, component or process whose use in or on a particular project is specified as a standard for comparison
purposes only. The "equal” product, component or process shall be the same or better than that named in function, performance, reliability,
quality and general configuration. Determination of equality in seference to the project design requirements will be made by the engineer,
pursuant to Section 106. )

AWARD OF CONTRACT - Written notification to the bidder that the bidder's proposal has been accepted by the owner and the bidder
has been awarded the project subject to the execution of the contraet.

BID SCHEDULE - The list of bid items, units of measurement, quantities, and prices included with the proposal or contract.
BIDDER - Any individual or legal entity submilting a proposal.
CALENDAR DAY - Any day shown on the calendar beginning and ending at midnight.

CHANGE ORDER - A written order, approved by the owner, and issued by the engineer to the contraclor, covering changes in either the
plans, specifications, or quantities within the scope of the contract, -

CLOSE CONFORMANCE - Where working tolerances are not given on the plans or in the specifications, close conformance means
compliance, in the engineer's judgment, with reasonable and customary manufacturing and. construction tolerances. Where working
tolerances are given, close conformance means compliance with those tolerances.

CONTRACT - The agreement between the owner and the contractor describing the work to be done and defining the obligations of the
owner and the contractor. The contents of a contract may include but not be limited to standard specifieations, special provisions, standard
drawings, plans, proposals, method of payment, and performance and payment bond.

CONTRACT REVIEW BOARD - The goveming body that has rule-making authority to carry out the powers and duties in accordance
with ORS 279, '

CONTRACT TIME - The amount of time allowed to perform the work under the contract.

CONTRACTOR - Any individual or legal entity which has entered into a contract with the owner.

ENGINEER - The individual who represents the owner and who is designated by the eontracting agency to administer the contract.
EQUIPMENT - All machinery, tools, and apparatus necessary for the completion of the contract.

ESTABLISHMENT PERIOD - The period of time specified to assure satisfactory establishment and growth of planted material.

EXTRA WORK - Work not provided for in the contract but determined by the engineer as essential to the completion of the contract. Extra
work may be paid for as a price agreement, force account, or change order.

GRAVEL - Naturally occurring rounded or sub-rounded particles of rock that will pass a 3-inch and be retained on 2 No. 4 U.S. standard
sieve.

INCIDENTAL WORK - Work necessary for fulfillment of the contract but which is not listed as a pay item in the contract and for which
no separate payment will be made.
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INSPECTOR - The authorized representative of the engineer assigned to inspect and report on contract performance and work.
LEGAL HOLIDAY - The following days are legal holidays: Sunday, New Years, Memorial Day, Independence Day, Labor Day,
Thanksgiving, Christmas, and those days declared as holidays by authorized public proclamation. When a legal holiday, other than

Sunday, falls on a Sunday, the following Monday is a legal holiday. When a legal holiday falls on a Saturday, the preceding Fridey is a
legal holiday.

MATERIALS - Any substances specified for use in the construction of the praject.

NOTICE TO CONTRACTORS - Wrilten .public announcement inviting proposals for work to be performed.

NOTICE TO PROCEED - A wrilten notice from the engineer or owner to the contractor designating the date the contract time is to begin.
OSHD STANDARD SPECIFICATIONS - The latest edition of the specification document published by the State of Oregon entitled

Standard Specifications for Highway Construction, inciuding supplements and standard drawings, Oregon State Highway Division; available
from the Oregon Department of Transportation, State Highway Division, Salem, Oregon.

OWNER - The city, county or other munibipality acting through its legally constituted officials, officers or employees.

PAVEMENT - Asphaltic concrete or portland cement concrete placed for vehicular use on highway, road, and street travel ways; shoulders,
auxiliary lanes, and parking areas.

PERFORMANCE AND PAYMENT BOND - The form of security approved by the owner, furnished by the contractor and contractor 8
surety, guaranteeing the complete and faithful performance of all the work and payment of all obligations of the contract.

PLANS - The drawings which show the location, type, dimmensions, and details of the work to be done under the-contract.

PROCESS CONTROL TESTING - Testing of materials and products during fabrication and construction to insure the materials and

. products comply with the specifications.

PROJECT --The work to be pcrformed under thc contract.

PROPOSAL =A written offer by a bidder on forms fumished by the owner to pcrform the work at the quor.ed prices.

PROPOSAL, GUARANTY - The security furnished with a proposal to assure that the bidder will enter into the contract if the pmbésal is
accepted by the owner. . .

RAILROAD - The word railroad applies to railroad or railway companies, their tenants, licensees, and .utility companies which jointly own
or use facilities with a railroad or milway company.

RENTAL RATE BLUE BCOOK - Rental Rate Blue Book for Construction Equipment, latest edition, publ.ishcd by Dataquest Inc., 1290
Ridder Park Drive, San Jose CA 95131, Phone No. (800) 227-8444. '

REFERENCE SPECIFICATIONS - The bulletins, standards, rules, methods of analysis or test, codes and specifications of other agencies,
engineering socicties, or industrial associations referred to in the contract documents.” All such references specified refer to the latest
edition, including any amendments which are in effect and published at the time of advertising for bids.

RIGHT OF WAY - A general term denoting land or property, or interest therein, designated for public use.

ROAD - Every bikeway, street, alley, road, roadway, thoroughfare, bridge, viaduct, or other structure used or i.ntchded-fo: use by vehicles.

ROCK - Natural deposit of solid material composed of one or more minerals occurring in large masses or fragments.

SAND - Crushed or naturally occurring particles of rock that will pass the No. 4 U.S. Standard sieve and be retained on the No. 200 U.S.
Standard Sieve. '

SPECIAL PROVISIONS - The special directions or requirements identificd as special provisions or spectal specifications, Decuhﬂr to the
project and modifying the standard specifications.

STANDARD DRAWINGS - The typical details of structures or devices, or other information shown in the standard drawings included
with these specifications, as supplemented and modified by the owner or engineer and referred to in the contract documents.



STANDARD SPECIFICATIONS - The terms, directions, provisions, and requirements of this document, to gether with all subsequent
addenda and supplements.

SUBCONTRACTOR - An individual or legal entity with whom the contractor, with the consent of the owner, contracts to perform a portion
of the work.

SUPERINTENDENT - The superintendent is the person at the construction site in charge of the project, for the contractor or subcontractor
at any given time. The term superintendent does not refer to skill or wage level.

SUPPLEMENTAL AGREEMENT - A written agreement between the contractor and the owner to supplement, clarify or alter the plans,
specifications or contract, or to provide for unforeseen work, alterations in plans or other circumstances not anticipated by or provided for
in the plans and specifications.

SURETY - The corporate body which is bound with and for the contractor for the acceptable performance of the work and the payment
of all obligations of the contract. When applied to the proposal guaranty, surety refers to the corporate body which engages to be
responsible for the bidder's execution of a satisfactory contract when and if the bid is accepted by the owner. :

TRAFFIC LANE - That portion of the traveled way marked for the movement of a single line of vehicles.

UTILITY - The tracks, overhead or underground wires, pipelines, condiiits, ducts, or other structures owned, operated, or maintained in
or across a public right of way or eascment.

WETLANDS - The areas that are inundated or saturated by surface or ground water at a frequency and duration sufficient to support, under
normal circumstances, a prevalence of vegetation typically adapted for life in saturated soil conditions. Wetlands generally include swamps,
marshes, bogs, and similar areas. '

WORK - The furnishing of labor, materials, equipment, and other incidentals required for the fulfillment of all of the contractor's duties
and obligations under the contract. ‘

'WORK, DAY - Evcrjr calendar day excluding Saturdays and legal Holidays.

WORKING DRAWINGS - Stress sheets, shop drawings, erection plans, falsework plans, framework plans, cofferdam plans, bending ./
diagrams for reinforcing steel, or any other supplementary plans or similar data which the contractor is required to submit to the engineer. )

101.2.00 Abbreviations
AASHTO American Association of State Highway and Transportation Officials

ACI American Concrete Institute
. AGC Associated General Contractors of America
‘ - ATA American Institute of Architects -

AISC American Institute of Steel Construction
ANSI American National Standards Institute
APA American Plywood Association
APWA  American Public Works Association
ASCE  American Society of Civil Engineers
: ASME ' American Society of Mechanical Engineers
ASTM  American Society for Testing and Materials -
AWG American Wire Guage
AWPA  American Wood Preservers: Association
AWS American Welding: Society
AWWA  American Water Works Association
CRSI Concrete Reinforcing Steel Institute :
DEQ Oregon Department of Environmental Quality
EPA United States Environmental Protection Agency
FEMA  Federal Emergency Management Agency
FHWA  Federal Highway Administration
ITE Institute of Transportation Engineers
MUTCD Manual on Uniform Traffic Control Devices For Streets and Highways (as adopted and supplemented by Oregon)
NEC National Electrical Code (as adopted by Oregon) ' o
ODOT  Oregon Depariment of Transportation
ORS Oregon Revised Statutes a v ' _ ( Lo
OSHA  Occupational Safety and Health Administration : ' R ' ' ‘ j
OSHD  Oregon State Highway Division
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PCA Portland Cement Association

PCI Prestressed Concrete Institute
UBC Uniform Building Code (as adopted by Oregon)
UL Underwriter's Laboratories, Inc.

UPC Uniform Plumbing Code (as adopted by Oregon)
WWPA  Western Wood Products Association

101.3.00 Avoidance of Repetitious References

Throughout these specifications, the words acceptable, approved, authorized, considered necessary, deemed necessary, designated,
determined, directed, disapproved, established, given, indicated, instructed, insufficient, ordered, permitted, prescribed, rejected, requested,
required, satisfactory, specified, sufficient, suitable, suspended, unacceptable, unauthorized, unsatisfactory, or words of like import, refer
to actions, expressions, and prerogatives of the engineer.

Command type sentences are used throughout the contract documents. In all cases the command, expressed or implied, is directed to
the contractor.
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102 Proposal Requirements

102.1.00 Prequalification of Bidders
A public contracting agency may require prequalification of bidders in accordance with ORS 279,

102.2,00 Contents of Proposal Form

The proposal form for bidding purposes will be furnished to prospective bidders. The proposal form may include, but not be limited
to, the location and description of the work, and the time, date, and place of opening and reading the proposals. The proposal form will
show the approximate quantities of work to be performed and materials to be furnished and will state the time in which the work is to be
completed. The form will identify supplemental standard specifications, special provisions, and other documents which will govem the
work.

All papers bound with or attached to the proposal form are considered a part of the proposal and must not be altered in an unauthorized
manner when the proposal is delivered.

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

102.3.00 Interpretation of Quantities in Bid Schedule

The quantities appearing in the bid schedule are approximate and are prepared for the comparison of bids. The owner does not represent
or warrant that the individual items or total quantities of the actual of work will correspond. Payment to the contractor will be made only
for the actual quantitics of work performed and accepted or materials furnished in accordance with the contract. The scheduled quantities
of work to be done and materials to be furnished may be increased, decreased or omitted as provided in Section 104.

102.4.00 Examination of Proposal Documents and the Work Site

The bidder is expected to examine the site of the proposed work and the pmposai form before submitting a proposal. The submission
of a bid shall be considered prima facie evidence that the bidder has made such examination and is satisfied as to the conditions to be
encountered in performing the work and as to the requirements of the proposal documents.

The owner will in no case be responsible for any loss or for any unanticipated costs that may be suffered:by the contractor as a result
of the contractor's failure to be fully informed regarding all conditions pertaining to the work.

Where the owner has conducted subsurface explorations, recards of these investigations will be made known and available for the
bidder's inspection and evaluation at the offices of the owner. Upon request, the bidder may obtain a copy of these records.

While subsurface investigations may have been performed with reasonable care, there is no warranty or guaranty, ¢ither expressed or
implied, that the subsurface investigation will disclose the actual conditions which will be encountered during the progress of the work.
The sole purpose of these investigations is to furnish planning and design information for the project. When such data is shown in the plans
as foundation data, the data shall not constitute 2 part of the contract.

102.5.00 Explanation or Interpretation of Proposal Documents

Any explanation desired by a bidder regarding the meaning or interpretation of proposal documents shall be requested in writing and
in sufficient time to allow for a reply before the submission of the bid. Oral explanations or instructions given before receiving bids on
the project will not be binding. Any interpretation made will be in the form of an addendum to the specifications or drawings and will be
furnished to all bidders. Bidders shall acknowledge addenda in their proposals.

102.6.00 Changes in Proposal Documents Prior to Opening Bids

The owner reserves the right, at any time prior to the time of opening proposals, to make changes or corrections in proposal documents.
Bidders will be notified of such changes or corrections by letter or telegram sent to the bidder's address as it appears in the files of the
owner, or an announcement of such changes or corrections will be made immediately prior to the opening of proposals, When such
changes are made, bidders will be allowed to withdraw their proposals or to modify the proposals to account for the changes.

The owner will not be responsible for failure of bidders to receive notifications sent out as above stated or for failure of bidders to
withdraw their proposals after announcement of changes or corrections in proposal documents. All proposals opened will be understood
to be based upon the changed or corrected proposal documents. Proposals will be subject to corrections as to changed quantities,
extensions, and amounts for comparison of bids.

10
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102.7.00 Preparation of Proposals

The bidder shall submit the proposal upon the forms furnished by the owner. The filling in of the blank spaces shall be done in
accordance with the apparent intent. The bidder shall specify a unit price, in figures, for each pay item for which a quantity is given and
shall show the products, in figures, of the respective unit prices and quantities in the column provided for that purpose and the total amount
of the proposal obtained by adding the amounts of the several items. When an item in the proposal contains a choice to be made by the
bidder, the bidder shall indicate a choice. All figures shall be in ink or typed. Erasures, changes, and corrections shall be initialed by the
bidder.

The bidder’s proposal must be signed in ink by the bidder or by an agent of the bidder. The contractor shall include the name and
address of all parties and persons who have an interest in the bid. The contractor shall sign all other statements which may be required
in the proposal form.

102.8.00 Proposal Guaranty

Each proposal shall be accompanied by a cashier's check, a certified check, or a proposal bond, payable to the owner in the amount
specified in the proposal documents.

If the successful bidder fails to execute the contract and deliver the executed contract with the performance and payment bond to the
owner within ten work days from the date on which the contract is sent to the bidder, the cashier's check, certified check, or proposal bond
may be forfeited to the owner.

102.9.00 Delivery of Proposals

Bach proposal must be presented or delivered under sealed cover to the owner at the specified place prior to the time scheduled for
opening and reading of proposals. The proposal should be identified by a notation, on the outside of the cover, identifying it as a proposal
and the name of the project. Proposals presented or delivered after the scheduled time will not be opened or considered.

102.10.00 Withdrawal or Modification of Proposals
Upon written request of the bidder, a proposal may be withdrawn prior to the time scheduled for opening and reading of proposals,

:Ncgligcnc.c on the part of the bidder in preparing the proposal confers no right to withdraw the proposa! after said scheduled time.

. Change in a delivered proposal will be permitted only if a request for making such modification is submitted in writing, signed by the
bidder, and the specific modification is received prior to the time scheduled for the opening of proposals.

102.11.00 Opening and Comparison of Proposals

... -Proposals will be opened and read publicly at the time and place indicated in the advertisement.

The proposals for each project will be compared on the basis of total cost. Adjustments shall be made for allernate items and for any
specified or authorized reductions, additions, or changes. In case of conflict between 2 unit price and the corresponding extended amount,
the unit price shall govern.

The results of the comparisons and considerations will be made available to the public within a reasonable time after opening of the
proposals. '

102.12.00 Consideration of Proposals

The owner reserves the right to reject any or all proposals and waive irregularities not af! fecting substantial rights in accordance with ORS
279.

Proposals will be considered irregular and may be rejected for any of the following reasons.
a) If the proposal is not submitted on the standard proposal form or is not completed;

b) 1f the proposal contains or is accompanied by conditions, offers, reservations, or statements concerning limitations, qualifications,
contingencies, combination of bids, alternate bids, or deductions other than authorized;

¢) If the proposal contains any unauthorized alteration,

d) If the proposal contains any erasurc or correction of a bidder's entry which is not initialed by the bidder;
¢) If the proposal is not in conformity with law; or

f) If the proposal is not accompanied by a proposal guaranty.

11



102.13.00 Return of Proposal Guaranties

All proposal gueranties, except those of the two Jow bidders, will be released within ten calendar days after the date of proposal opening.

The proposal guarenties of the two low bidders will be released within ten calendar days after the contract has been entered into and signed o, ¥
by the owner. . :

12
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103 Award and Execution of Contract
103.1.00 Contents of Contract

The contents of the contract may include, but not be limited to, the standard specifications and drawings, special provisions, plans, a
bid schedule, the method of payment, the signed proposal, the performance and payment bond, and the executed agreement.

103.2.00 Award of Contract

The award will be made by the owner to the bidder submilting the acceptable proposal with the lowest totaf bid. In determining the
lowest acceptable bid, the owner may take into account, among other factors:

a) The prices bid including discounts;

b) The time of completion or delivery proposed between equal bids;

¢) The relative merits and performance of any item specifically proposed by the bidder;

d) Any variation in maintenance and warranty period specially proposed by the bidder in excess of minimums specified;
¢) The realistic balance of prices in the proposals for various units of work; and,

) The experience and ability of the bidder to perform the work.

The owner reserves the right to waive informalities or irregularities in the propasals. Determination of the lowest acceptable bidder and
award may be subject to review and determination by the owner as to the legal sufficiency of any proposal submitted.

The award of contract, or the rejection of all bids, will be made by the owner within 45 calendar days after the date of opening of the
proposals.

103.3.00 Performance and Payment Bond

The performance and payment bond to be furnished by the successful bidder shali be the bond ofa surety company authorized to transact
business in the State of Oregon. The bond must be acceptable to the owner. The amount of the performance and payment bond shall be
the same as the amount of the contract.

The performance and payment bond must be signed by the surety company's Attorney-in-Fact. The surety’s seal must also be affixed
to the performance and payment bond. Power of Attorney for the Attorney-in-Fact must be attached to the bond.

103.4.00 Execution of the Contract

The bidder to whom the contract is awarded shall, within ten work days from the date of receipt, deliver to the owner the fully executed
contract along with required insurance certificates and performance and payment bonds. The owner will exeoute the contract within ten
work days and forward a copy to the contractor.

103.5.00 Failure to Execﬁte Contract

Failure on the part of the bidder to execute the contract in accordance with subsection 103.4.00 will be just cause for cancellation of the
award and forfeiture of the proposal guaranty. The forfeited proposal guaranty shall become the property of the owner as liquidation of
damages sustained by the breach of contract by the bidder. The owner may then award the contract to the next lowest acceptable bidder,
re-advertise the work, or take such other course the owner deems expedient.

103.6.00 Notice to Proceed

Afier the contract has been executed and the performance and payment bond and all required insurance certificates have been received
and approved by the owner, the engineer will issue a wrilten notice to proceed.

14
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104 Scope of Work
104.1.00 Intent of Contract

) A
The intent of the contract is to provide for the construction and completion of the work described. The contractor shall furnish all labor, 'K . }
materials, equipment, tools, transportation, supplies, and incidentals required to complete the work in accordance with the contract.

The contractor shall perform ail work in accordance with the lines, grades, typical cross sections, dimensions and other data shown en
the plans or as modified by written orders from the engineer, and all other work determined by the enginecr as necessary for the proper
prosecution and completion of the work.

104.2.00 Plans and Specifications

The standard specifications, supplemental specifications, plans, special provisions, and ail supplementary documents are essential to the
contract, A requirement occurring in one is as binding as though occurring in all. All are intended to be complementary and to describe
and provide for the complete work.

In case of discrepancy or conflict in the plans, standard specifications, supplemental standard specifications, and speciel provisions, they
shall govern in the following order. .

a) Special Provisions
b) Plans specifically applicable to the project
. ¢) Standard or general plans
d) Supplemental Standard Specifications
€} Standard Specifications
Dimensions written on the plans shall govern over scaled dimensions.

The intent of the plans and specifications is to prescribe the details for the construction of the work which the contractor is to perform. s/

Where the specifications or plans describe portions of the work in general terms, but not in complete detail, the best general practiceis — 1" - )

to prevail and only materials and workmanship of the first quality may be used. o
If a conflict, error, omission, or lack of detailed description is discovered in the contract documents, the contractor shall immediately

notify the engineer and request clarification. The engineer will resolve the conflict and make any correetions and interpretations necessary

to fulfill the intent of the plans and specifications.

104.3.00 Working Drawings

The contractor will supplement the owner's prepared plans with working drawings as necessary and as specified. When working
drawings or other drawings are required, the drawings shall be prepared in accordance with current modern engineering practice. Drawings
shall be of a size and scale that will clearly show all necessary details and shall be transmitted to the engineer for review before commencing
the work. A minimum of five copies shall be furnished. Materials shall not be furnished or fabricated nor any work done before the
drawings are approved.

The engineer will review the working drawings and note any comments on the drawings. Working drawings submitted as specified will
be processed and returned within 21 calendar days of reccipt by the engineer. Ifthe drawings are not returned within 21 calendar days,
the engineer may grant an extension of the contract time equal to any delay in work caused by the excess review time.

The engineer's review will not relieve the contractor of any responsibilities under the contract. The contractor shall be Tesponsible for
correcling errors or omissions in the drawings and deviations from the specified work unless such errors, omissions, or deviations were

specifically called to the attention of, and approved by, the engineer. The contractor is responsible for the correctness of the drawings,
shop fits, and field connections, and the results obtained by use of such drawings.

104.4.00 Changes in Work

The owner may change the plans, specifications, character of the work, or quantity of work, provided the total value of all such changes,
both additive and deductive, does not exceed the following,

P
&) An increase or decrease of more than 25 percent of the total cost of the work calculated from the original proposal quantities and | ( ’
the unit contract prices; or, T -

: 16
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b) An increase or decrease of more than 25 percent in the quantity of any one major contract item.

For condition b) above, 2 major item is defined as any item that amounts to 10 percent or more of the total contract price. If it is
necessary to exceed this limitation, the change shall be by written supplemental agreement between the contractor and owner.

Any change shall be in writing and state the dollar value, method of payment, and any adjustments in contract time, and shall provide
for the signatures of the contractor and owmer.

Changes in the plans and specifications, requested in writing by the contractor, which do not materially affect the work, may be granted
by the engineer. Peyment will be made in accordance with Section 109.

104.5.00 Changed Conditions

The contractor shall notify the engineer of changed work site conditions upon their discovery and before they are disturbed. Changed
conditions are as follows.

a) Subsurface or latent physical conditions differing materially from those represented in the contract; or,

b) Unknown physical conditions of an unusual natore differing materially from those ordinarily encountered and generally recognized
as inherent in the work.

The engincer will promptly investigate all changed conditions. If the engineer determines that the changed conditions will materially

. increasc or decrease the costs of any portion of the work, the engineer will make an equitable adjustment in the amount of compensation
" to be paid for the performance of that part of the work involved, the time required, or both. If the engineer determines that the changed

conditions do not justify an adjustment in compcmauon, and the contractor disagrees with the engineer’s determmauon, the contractor
may submit a written notice of dispute to the engineer.

104.6.00' Disputed Work
If the contractor considers that a part of the required work is outside the scope of the contract or considers any ruling of the engineer

" to be unfair, the contractor shail:

2) immediately give oral notice to the engineer;
b) before performing the work, obtain a written order from the engineer;
<) within 24 hours of receiving the written order, confirm the notice-of dispute in writing; and

“d) within ten calendar days after receipt of the written order, file a written protest with the engineer stating clearly and in detail the
basis of objection, and include an itemized statement of any extra costs which have resulted from the disputed work.

If the contractor fails to comply with the above procedure, the -mgineer’s ruling shall be final and conclusive and the contractor shall
have no claim for additional compensation or time.

Although not to be construed as, proceeding under extra work provisions, the contractor shall keep and furnish records of all disputed
work,

104.7.00 Extra Work

Upon the written order of the engincer, the contractor shall perform extra work. If extra work is of a kind for which specifications
are given in the contract, the extra work shall be performed in accordance with the contract. If extra work is of a kind not covered by
the contract, the extra work shall be performed as ordered by the engineer in writing.

Payment for extra work will be as sct forth in Section 109.
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105 Control of Work
105.1.00 Authority of the Engineer

The contractor shall perform all work to the satisfaction of the engineer. The contract and spec1t'muons give the engineer authority over ( Ty
the work. For the purpose of determining the contractor’s duties, liabilities or entitiement to compensation or liability for damages, the | B
decision of the engineer will be final on all questions including, but not limited to, the following. e

2) Quality and acceptability of materials and work; .

b) Classification and measurement of unit price work;
c) Acceptability of rates of progress on the work;
d) Interpretation of plans and specifications;

e) Fulfillment of the contract by the contractor; and, .

f) Payments under the contract. ..

The contractor shall at all times tarry out and fulfili the instructions and directions of the engineer relative to the work.

The work will not be considered complete until it has passed final inspection by the engineer and is accepted by the owner. Interim
approval of the work by the engineer during progress of the work signifies favorable opinion and qualified consent; it does mot carry with
it certification, assurance of completeness, assurance of quality, or assurance of accuracy concerning details, dimensions, amd quantities.
Such approval will not relieve the contractor from responsibility for errors, for improper fabrication, for failure to conform with
requirements, or for other deficiencies.

105,2.00 Authority of Inspectors
Inspectors have the authority to:

a) Inspect all work done and materials furnished including preparation, fabrication, or manufacture of materials to be used;

b) Report to the engineer about the progress of the work and the manner it is performed; 7 . f(‘ 3

€) Report to the engineer and notify l:he contractor when matérials furnished or work performed by the contractor fall to meet the
requirements of the plans and specifications.

d) Orally reject defective work;

e) Temporarily suspend work t;eixlg done improperly until the engineer can render a decision; and,

f) Additional authority that may be delegated by the engineer or owner.

Inspectors are not authorized to: '

2) Accept work; or,

b) Alter or waive the provisions of the contract.

105.3.00 Inspection

The contractor shall allow the engineer every reasonable facility necessary to obtain information about type and quality of materials used
in the work, methods used to complete the work, and progress of the work. The engineer and the inspector shall be allowed access to all
parts of the work to ascertain whether or not the work is performed in accordance with the requirements and intent of the contract.

The contractor shall furnish, at no expense to the owner, samples required for testing purposes. The contractor shall, at any time before
final acceptance of the work, remove or uncover portions of the work as directed by the engineer. The contractor shall restore the portions
of the work to the standard required by the contract. If the exposed work is acceptable, the uncovering and restoring of the work will be
paid for as extra work. If the exposed work is unacceptable, the uncovering and restoring of the work shall be at the expense of the
contractor. Any work done or matenals used without approval of the engineer may be ordered removed and replaced at no expense to the
owner,

=
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When the work affects or may affect property of any other unit of government, polrtml subdivision, utility, or railroad corporation,
representatives of that organization shall have the right to inspect the work. Such inspection shall not make any other unit of government,
potitical subdivision, utility, or any railroad corporation a party to the contract and shall not interfere with the rights of the parties of the
contract.

105.4.00 Responsibilities of the Contractor

The contractor shalt be responsible for any process control sampling, testing, measurement, and inspection needed to insure that the finished
work complies with specifications. When density testing is required for assurance and/or acceptance testing, the contractor shall furnish and
operate the muclear gauge or shall retain an independent testing firm to perform the compaction testing. The testing shalf be conducted under
the observation of the engincer and performed on all surfaces regardless of density requnrements unless otherwise directed by the engineer.
All test results shall be provided in written report form to the engineer.

The contractor shall give the attention necessary to keep the work progressing at a rate satisfactory to the engineer. The contractor shall
provide, at all times, a competent superintendent for all work on the project. The superintendent shall be readily accessible on a daily basis,
have a set of plans, specifications, special provisions, and addenda, and be experienced in the type of work being performed. The
superintendent shall have the authority to receive and carry owt, without delay, the engineer's instructions and orders and to make
arrangements for necessary materials, equipment, and iabor.

The contractor shall allow the engineer access at all times, during normal office hours, to books and records of the contractor and the
contractor’s subcontractors which pertain to the contract, and furnish the engineer facts necessary to determine actual cost of any part or all
of the work. The engineer will consider 2 request for confidentiality to protect trade secrets,

If the engineer is not provided proper facilities by the contractor for keeping strict accounting of costs, then the contractor agrees to waive
any claim for extra compensation,

105.5.00 Correspondence
The engineer's written correspondence to the contractor shall be delivered to the contractor or the contractor’s representative by personal
delivery or by mailing or delivering to the address given in the contract.

The contractor's written correspondence to the engineer shall be delivered to the engincer or the engineer's representative by personal
delivery or by mailing or delivering to the office of the engineer.

When avallable. electromc mail serwc&s 1ay be used.

105.6.00 Notifications Relative to Contractor's Activities .

The contractor shall obtain prior approval from the engineer for the closing or partial closing of any road, street, alley or other public
thoroughfare, “The contractor shall give two work days’ advance notice of such closure to all affected agencies and individuals including,
but not fimited.to, the sheriff, police, fire, ambulance, public or private transportation services, public or private school systems, solid waste
services, postal and parcel delivery services, and affected businesses and residents. _

The contractor shall notify Oregon Utility Nutification Center at least two work days prior to commencmg work in order to give the wtilities
reasonable opportunity to mark the location of their facitities.

The contractor shall notify all agencies affected by the operations so as to coordinate the work with other agencies.

Notification shail include, but not be limited to, the time of commencement and completion of thie work, the names of sireets or iocation
of alteys to be closed, the schedule of operanons and routes of detours where passible. The engineer shall have the right of review of such
notices.

The contractor shali be responsible.for renotifying the affected agencies when the schedule of work is changed. Damages or claims
resulting from improper or insufficient notification to the affected agencies shall be the responsibility of the contractor.

105.7.00 Utilities and Existing Improvements
105.7.01 General
Information shown on the plans as to the location of existing water courses and wtilities has been compiled from available sources and may
not be accurate. The contractor shall determine the location and nature of affected water courses, utilities or underground structures prior
to commencing the work.

The contractor shall provide for the flow of water courses and other essential utilities that may be interrupted during the progress of the

“ work and shall restore such water courses or utilities after completion of the work.
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The adjustment of utilities or the altering or shifting of existing wtility lines, facilities, or systems in any manner may be temporary or
permaeent. This includes but is not limited to improvement, connection, disconnection, relocation, or removal,

Existing utilities requiring adjustment may be adjusted by the wility owner before, during, or after project construction. The plaas will
not normally show the new location of utilities that have been or will be adjusted.

105.7.02 Owner's Responsibilities
Before proposals are received, the owner will make preliminary arrangements for planned adjustment of utilities.

105.7.03 Contractor's Responsibilities -
After the contract is awarded, the contractor shall contact utility owners and verify all utility invo!yement within the work.

‘The contractor will coordinate project construction with the adjustment of utilities, take all necessary precautions 1o prevent disturbing the.
utilities, and perform work so that utility owners and users are caused a minimum of inconvenience. _ '

The contractor shall protect from damage or disturbance any utility which is to remain within the right of way. When an existing wtility
requires adjustment, the contractor shall protect it from damage or disturbance and promptly notify the engineer.

The contractor shall report to the 'e;gi'neer any utility owner who fails to cooperate or fails to follow the planned utility adjustment.

To ease or streamline the work, the contractor may desire to adjust the utilities by asking the utility owners ta move, remove, or alier their
equipment in ways other than those shown on the plans or in the contract documents. The contractor shall conduct the negotiations, make
the arrangements, and pay all costs that arise from such changes. :

105.8.00 Cooperation Between Contractors
The owner reserves the right to contract for and perform other or additional work on or near the work covered by this contract.

When separate contracts are let within the work area, each contractor involved will submit a realistic progress schedule for the owner's
approval, Each party shall have the right to review all schedules. After consultations with-the contractors, the owner will determine
acceptable schedules. ’

Each contractor involved shall assume all fiability in connection with the contract and shall protect and save harmless the owner from any
and all damages or claims that may arise because of inconvenience, delay, or loss experienced by the contractor due to the presence and
operations of ather contractors working on or near the same project. :

The contractor shall arrange the work and shall place and dispose of the materials being used so as not to interfere with the operations of

other contractors on or near the samie project.

‘When a dispute arises bétween two or more contractors engaged on work in the same or adjacent areas as to the respective rights of each,

the engineer will determine the matters at issue and define the respective rights of the various interests involved. The engineer's decision

shall be final and binding on all parties concerned.

If the contract gives notice of other work that may afiect the work of this contract, the coordination of the work shall be taken into account .

by the contractor, and any resulting costs ‘shall be considered incidental work.

In an emergency, the contraétpr that is immediately accessible may make repairs to a facility or utility of another contractor.

105.9.00 Construction Stakes, Lines, and Grades
105.9.01 General .
No work shall be done untif the engineer establishes field controls. Work performed without field controls will be subject to removal.

105.9.02 Owner's Responsibilities
The engineer shall:

a} - Lay out and set construction stakes and marks needed to establish the lines, grades, slopes, cross sections, and curve superelevations

for road work;
b) Provide one set of control stakes for line and grade for each additional phase of work; and,

¢) Deduct from payments due or to become due to the contractor all costs to replace stakes and marks carelessly or willfully damaged
or destroyed by the contractor’s operation.
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105.9.03 Contractor's Responsibilities
The contractor shall:

a) Keep the engineer informed of staking requirements to provide the engineer with enough time to set stakes. Requests for stakes shall
be made at least three work days before stakes are required;

b) Coordinate construction activity so as to provide an area for the engineer to perform surveying work efficiently and safely;
¢) Take full responsibility for detailed dimensions, elevations, and slopes measured from engineer's stakes and marks: -
d) Perform the work in a2 manner to preserve stakes and marks; and,

€) Set any reference lines for automatic control from the control stakes provided.

105.10.00 Protection of Permanent Survey Markers

The contractor shall notify the engineer not less than seven work days prior to starting work so that the engineer may take necessary
measures to insure the preservation of survey monuments, property corners, siakes, and bench marks. The coniractor shall not disturb
permanent survey monuments, stakes, or bench marks without the consent of the engineer, and shall notify the engineer and bear the expense
of replacing any that are disturbed without permission. Replacement shall be done by a registered land surveyor. . :

When a change is made in the finished elevation of the pavement of any roadway in which a permanent survey monument is located, the
monument cover shali be adjusted to the new grade without disturbing the underlying monument.

105.11.00 Protection of Property
The contractor shall protect all public and private property that may be endangered by operations and take every precaution to avoid damage
to such property. :

* The contractor shall restore any public or private improvement, facility, or structure located within the right of way that is damaged in
the execution of the work. The contractor shall restore such facilities to as good or better condition lhan that existing before the damage
occurred, or make a suitable settlement with the owner of the damaged property. ‘

The contractor shall give at feast ten work days' notice to occupants of bu:!dmgs on property adjacent to the work to permit the occupants
to remove vehicles, trailers, other possessions, and salvage or relocate plants, trees, fences, sprinkler systems, or other improvements
designated for removal or that might be destroyed or damaged by work operations. Mailboxes removed during the course of construction
shall be relocated as specified or directed by the engineer and in accordance with the Postal Service requirements. Signs which must be
removed in-the-course of construction shall be relocated or stored as directed by the engincer, Signs damaged or lost as a result of
carelessness on the part of the contractor shall be replaced by the contractor at ro expense to the owner,

The contractor shall protect all designated trees and planted areas within the right of way and shall exerctse care and conduct operatums
0 as to minimize damage.

The contractor shall review with the engineer the location, limits and methods to be used prior to clearing work. Clearing and grubbing
shall be performed in strict compliance with all local, state and federal laws and requirements pertaining to clearing, disposal, and burning,
and particularly in conformity with the provisions of ORS 477.

105.12,.00 Preservation of Historic Objects )

If historic objects of archeological or paleontological nature, including ruins, sites, buildings, artifacts, fossils, and other objects of antiquity
are encountered within the area in which the contractor's operations are performed, the contractor shall postpone operations in the area,
preserve the objects from disturbance or damage, and notify the engineer of their existence and location.

Upon receipt of notification, the engineer will arrange for the disposition of the objects or for the recording of relative data, and will notify
the contractor when it is appropriate to proceed with the work in the affected area. If the contractor is direcied by the engineer to perform
any work in salvaging historic objects, the work will be paid as extra work.

105.13.00 Temporary Traffic Control
Temporary traffic control shall conform to Section 202.

105.14.00 Protection of Work
The contractor shall protect and maintain the work during construction and until the final inspection has been completed. This mainienance
shall constitute continuous and effecuve work prosecuted day by day, with adequate equlpment and forces so the work is kept in satisfactory

" condition at ail times. -
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When the contract is for the placing of a course upon a grade or subgrade previousty constructed, the contractor shail protect and maintain
the prewous grade or subgrade during the work.

The cost of maintenance work during construcmn shalt be considered incidental work,

I the contractor fails to protect or maintain the work, the engineer will immediately notify the contractor. If the contractor fails to correct
the deficiency within 24 hours after receipt of such notice, the engineer may correct the deficiency. The cost of this maintenance shall be
borne by the contractor and may be deducted from payments due or to become due to the contractor.

If the contractor delays in completing shoulders, drainage structures, or other features of the work, the engineer may order all or a portion
of the project opened to traffic. in such event, the contractor will not be relieved of the liability and responsibility, including maintenance
and traffic control, during the period the work is opened to traffic prior to final acceptance. The contractor shall conduct the remainder of
the work in a manner that will cause the least obstruction to traffic and shall bear any additional expense attributable to the presence of traffic.

105.15.00 Maintenance of Work After Acceptance

At the request of the contractor and with the approval of the engineer, the contractor will be relieved of the duty of maintaining and -

protecting certain portions of the work that are approved to be placed in service and which have been completed in accordance with the
contract, N e '

Such approval by the engineer will relieve the contractor of responsibility for injury or damage to completed portions of the work resulting.
from use by the public or from the action of the elements or from arry other cause, excepting injury or damage resulting from the contractor's -

operations or negligence. The contractor will not be required to clean up such portions of the improvement prior 1o field acceptance,
excepting for such items of work as result-from the contractor’s operations.

Nothing in this section shall be construed as relieving the contractor from full responsibility for correcting defective work found prior to.

end of the wamranty period.

105.16.00 . Use of Light, Power and Water

The contractor shall furnish temporary light, power and water complete with connecting piping, wiring, lamps and eqmpment necessary
for the work.. The contractor shall obtain all authorizations and permits and bear ali costs in connection with temporary services and facilities.
The contracior shall remove temporary facilities upon completion of work.

105.17.00 Subsurface Condxtmns ST " ’ ' e
Information that may be available from the engineer regarding subsurface conditions and groundwater elevations is offered as supplememary

information only. Neither the engineer nor the owner assumes any nsponslbrhty for the accuracy, completeness, or nuerpretanon of such

supplementaly mfonnatlon Determination of the actual subsurface condmons is the responsibility of the contractor.

Logs of test hoIes, test pits, soifs reports, groundwater leve!s. and other supplementary subsurface information are offered as available
information of underlying materials and conditions at the focations actually tested. '

105.18.00 Verbal Agreements

No verbal agreement or conversation with any officer, agent or employee of the owner, either before or after execution of the eontract

shall affect or modify any of the terms or obligations contzined in the contract,

105.19.00- Environmental Pollution Control
105.19.01 General
The contractor shall conduct the work i in accordance with local laws and ordinances, with the applicable sections of ORS 449, with all
regulations of the Department of Environmental Quality and other agencies of the state, and with all laws and regulations of the Federal
government, All practlcable means shall be exercised to prevent, control and abate the pollution of waters and to maintain reasonable purity
of the air. : :

105.19.02 Dust Control

The contractor shall abate dust nuisance by cleaning up, sweeping, sprinkling with water, or other means as necessary to accomplish the

suppression of dust.
105.19.03 Erosion, Sedimentation and Water Pollution Control
The contractor shall conduct the work in conformity to all applicable laws and regulations and permits governing erosion, sedimentation
and water poliution control. o .
The confractor shail spbmit a written plan to the engineer that will 'mclude design, materials, method of installation, nmintenance schedule,
and removal. Erosion control manuals are available from Unified Sewerage Agency, Clackamas County, and City of Portland.
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105.20.00 Removal of Unacceptable or Unauthorized Work
If the engineer finds the work performed is not in conformance with the contract, the engineer will:

a) Reject the work and have it replaced or otherwisc corrected by the contractor at no expense to the owner, or;

b) Accept the work as suitable for the intended purpose, document the basis of acceptance, and adjust the amount paid to the
contractor,

The eagincer's judgment concerning acceptability of work will be final. Unacceptable work found before final acceptance of the work
shall be corrected or removed as directed by the engineer and replaced by work and materials conforming to the requirements of the

contract.

Unauthorized work will not be paid for and may be ordered removed at the contractor’s expense.

Unauthorized work is:

a) Work done beyond lines shown on the plans or established by the engineer;
b) Work done contrary to the engineer’s instructions; or,

¢) Work done without the eagineer’s written authorization.

If, when ordered by the enginecr, the contractor fails to correct or remove unacceptable work or to remove unauthorized work, the
engineer may have the correction or removal and replacement done by others. The cost shall be borne by the contractor and may be

deducted from payments due or to become due to the contractor.

105.21.00 . Cleanup

As the work progresses and immediately afier completion of the work, the contractor shall clean up and remove all refuse and unused
materizls of any kind resulting from the work. If the contractor fails to commence the cleanup within 24 hours after directed by the
engineer, the engincer may have the work performed by others. The cost shall be borne by the contractor and may be deducted from

- payments-due or to become due to the contractor.

After the work is completed and before final acceptance of the work, all areas affected by the work shall be neatly finished and all
equipment, temporary structurcs, rubbish and waste shall be removed from the work area. — .

105.22.00 Final Inspection _

When ell on site construction work on the project is completed, the contractor shall notify the engineer in writing that the project is
ready for final inspection. The engineer will make an inspection within 15 calendar days of receiving notification. The engineer will
notify the contractor, in writing, within ten calendar days thercafter. If all construction work required by the contract is found compiete
and satisfactory, this inspection will constitute the final inspeetion. '

If any work is found incomplete or unsatisfactory, the engine& will give written instructions as to what shall be done to satisfactorily
complete the work, After complying with the engineer’s instructions, the contractor shall follow the above procedures of notification,

requesting a final inspection.
The engineer will issuc a notice to the contractor when all the following work is satisfactorily completed.

&) All work required under the contract;

b) All change order work;

¢) The final trimming and cleanup work; and,

d) All required certifications, bills, forms, and other documents are received from the contractor.
105.23.00 Final Acceptance

Sec Section 108.
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106 Control of Materials

106.1.00 Preference for Use of Oregon Products :
Preference may be given to materials produced or manufactured in Oregon. This provision does not apply to contracts on projects financed
wholly or in part by federal funds. _ i

106.2.00 Quality of Materials

The contractor shall use only new materials, parts, products, and equipment which conform to the specifications. The contractor shall
determine the kind of work, amount of work, and other factors that may be necessary or involved in furnishing the products and materials.
Materials and products that are unsuitable for the work will be rejected by the engineer.

106.3.00 Sampling and Testing -

The contractor shall be responsible for process control testing necessary to insure that materials comply with the specifications. The
engineer reserves the right to require samples and to test products for compliance regardless of prior certification. Testing of materials will
be made in accordance with the methods described or designated in the specifications, or as required, and may be conducted at any time
during the production, fabrication, preparation and use of the materials,

When the engineer determines that (Ests are nccessary, the tests will be made by ard at the expense of the owner wnless otherwise specified.
The contractor shail furnish and make available the required samples without charge and shall provide suitable facilities for collecting samples
and withhold from use the materials represented by the samples until tests have been made and the materials found to comply with the
specifications. The contractor shall provide safety measures and devices to protect those who take samples and perform tests. Samples shall
be made available in ample time to permit testing of the materials prior to use. The contractor shall have po claim for any delay caused by
awaiting test results.

ODOT (or OSHD) test methods have been called out in many cases. Where ODOT has changed the test methad calied out, or has given
the test method a new number, or where ODOT has deleted a tested method and replaced it with a callout to an AASHTO or ASTM (or other)
test method, the test method to be used shall be the most current method used by ODOT for the test specified. In the absence of any reference
specification, materials shall meet the specifications and requirements of the ASTM, AASHTO, or AWWA. When there is no coverage
under ASTM, AASHTO, or AWWA, materials shall meet the commercial standards of the Commodity Standards Division of the U.S.
Department of Commerce. Lacking such coverage, the materials shall meet requirements established by reputable industry for high quality
products of the kind involved.

All required testing, including that required of the contractor, shall be performed by or handled through a testing laboratory approved by
the'engineer. Test results shall be provided in English units for projects designed in English units and in metric units for projects designed
in metric units. If tests are conducted at the expense of the owner, and the materials are found out of compliance with the specifications,
the contractor shall bear all costs for testing of replacement materials,

106.4.00 . Certification of Commercial Products

For commercial products, the engineer may accept from the contractor the manufacturer’s certification of the pmdu& involved under the
following conditions.

@) The certification shall state that the named product conforms to the owner’s requirements and that representative samples have been
tested as specified. '

b) The certification shall include a certified copy of the test results or a certification that such test results are on file with the manufacturer
and will be furnished to the enginesr upon request. :

¢} The certification shall give the name and address of the manufacturer, the testing agency, the dates of testS; and the means of
identification that will permit field determination of the product delivered.

d) The certification shall be in duplicate. One copy shall be sent with the shipment, the other sent directly to the engineer.

¢) The owner will not be responsible for any costs involved in the certification.

106.5.00 Imnspection Requirements
The contractor shall allow access for the engineer to all parts of the work and to the plants of producers and fabricators and will furnish
the engineer with every reasonable facility for ascertaining (hat the materials are in accordance with the contract.

106.6.00 Storage and Protection of Materials , :
Materials shall be stored to assure the preservation of their quality and fimess for the work. Stored materiats, even though approved before
storage, may again be inspected prior to use in the work. Stored materials shall be located to facilitate prompt inspection.
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When shown on the plans or approved by the engineer, portions of the right of way may be used for storage purposes and for the placing
of the contractor's plant and equipment. Any additional space required shall be provided by the contractor at the contractor's expense.

The contractor shall not use private property for storage purposes without written permission of the property owner or lessee. The
contractor shall furnish copies of such written permission to the engineer.

106.7.00 Rejected Materials

Materials rejected by the engineer shall be removed from the site of the work. Rejected material on which defects have been corrected
shall not be used until written approval has been given by the engineer. Failure of the contractor to comply with the engineer's direstions
shal? be cause for the engineer to have the defective material removed from the work site and to deduct the cost of removal from payments
due or to become due to the contractor.

106.8.00 Trade Names, Approved Equals or Substitutions

To establish a basis of quality, certain processes, types of machinery and equipment, or kinds of materials may be specified either by
description or process, by designating a manufacturer by name and referring to specific brands or products, or by specifying a kind of
material. I is not the intent of the specifications to exclude other processes, equipment or materials of equal value, utility or merit.

Whenever a process, manufacturer’s name, brand, item, patented process or patented material is designated or described, it shall be
implied that the words "or approved equal” follow such name, designation, or description. The determination of acceptable substitutes shall
be the sole province of the engineer and substitutes shall not be ordered or furnished unless approved.

If the proposal includes a list of equipment, materials, or articles for which the contractor must name the manufacturer at the time of
submission of the bid, no substitutions will be permitted without the approval of the engineer.

106.9.00 Mineral Deposits

When materials sources are shown or described in the contract, the owner will acquire and make available to the contractor the right to

~take materials from the sources and the right to use the property for plant site, stockpiles and hauling roads.

The quality of the material in the mineral deposits may be acceptable, but the contractor shall determine the work required to produce
finished products meeting the specifications. Because it is not feasible to ascertain from samples the quality of an entire deposit, variations
will be considered usual and expected. The engineer may order use of material from any portion of a depesit and may reject portions of

" -a deposit as unacceptable.

If the contractor elects to use material from sources other than those shown or described, the contractor shall acquire the necessary rights
to take materiais from the sources and shall bear all costs including those for development and exploration and costs which may result from
an increase in length of haul, The use of material from such sources will not be permitied until the engineer determines, from representative
samples obtained and tested at the expense of the contractor, that satisfactory materials are available from the source.

Gravel pits, other than commercially operated borrow pits, shall meet all local, state, and federal regulations.

106.10.00 Owner Furnished Equipment and Materials

Equipment and materials furnished by the owner will be delivered or made available to the contractor at the locations specified. An
inspection of the owner-furnished equipment and materials shall be made at the time of delivery to the contractor to satisfy the owner and
the contractor that the quantity and quality of the equipment and material is satisfactory for use in the work. Thereafter, the contractor
will be responsible for the equipment and material. Deductions will be made from payments due or to become due to the contractor for
any shortages, deficiencies, or damages which may occur after such delivery, and for any demurrage charges.
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107 Legal Relations and Responsibilities

107.1.00 Laws and Regulations _
107.1.01 General ‘ ' 27
The contractor shall keep fully informed of all federal, state and local laws, ordinances and regulations and all orders and decrees of bodies \K o
or tribunals having any jurisdiction or authority, which in any manner affects the conduct of the work. Where these specifications are in ’
+ ‘conflict with regulations of other agencies having jurisdiction over the work or over the area in which the work is performed, the more
restrictive standards or regulations shall apply. The contractor shall at all times observe and comply with all laws, ordinances, regulations,
orders, and decrees. The contractor shall protect and indemnify the owner and the owner's representatives against any claim or liability
. arising from or based on the Violation of any law, ordinance, regulation, order or decree, by the contractor, subcontractors suppliers of
“Iiaterials or services, or others engaged by the contractor or contractor's employees.

107.1.02 Protection of the Environment _ L
The contractor's attention is directed to ORS 279 dealing with the prevention of environmental poliution and the preservation of naturat
resources that affect the performance of the work. Any unforeseen work relating to the prevention of environmental poflution or the
preservation of natural resources shall be considered extra work.

e gy

The contractor shall conduct operatlons in confornuty to the apphcable sections of ORS Chapter 449, laws amendatory thereto, and all

" pertinent regul ions of the Department of Environmental Quality and other agencies of the state and the federal government, as well as
ordinances or :golunons enacted or adopted by local authorities. It is public policy that all practicable means be exercised to prevent,
control, and abate the pollutlon of waters of the state, and to maintain reasonable purity of the air by the control or abatemerit of air pollution.

The contractor shall exercise every reasonable precaution throughout the life of the contract to safeguard the air resources of the state by
conr.rol]mg or abaung air pollution, as defined in ORS 468.275, in accord with the policy and purpose set forth in ORS 468.280 and 468 285.

‘Federal, state, and local agencies having a responsibilities and/or jurisdiction relating to the environment mclude, but are not limited to,
the following agencies:

: - U.S. Department of Agriculiure

- U.S. Department of Health and Human Services

: " U.S. Environmental Protection Agency o
U.S. Corps of Engineers ' T
U.S. Coast Guard TN
U.S. Department of Interior W

U.S. Department of Labor

U.S. Department of Transportation _

U.S. Forest Service ' : : ‘ . : vt
" Heritage Conservation and Recreation Services ) e

Oregon Department of Environmental Quality ’

Oregon Department of Geology and Mineral Industries _ o

Oregon Department of Agriculiure _ R : ’ Rt

Oregon Department of Energy ‘ ’ '

Oregon Depiﬂiment of Fish and Wildlife _

Oregon Depdrtinerit of Forestry ‘ o

Oregon Department of Human Resources

Oregon Depaptment of Water Resources i

Oregon Division of State Lands oo

Oregon Land Conservation and Development Commission c :

Oregon Soil and Water Conservation Commission

Local County Courts and Boards of Commissioners o

Local City Councils and Commissions : o

Local Planning Commissions '

3

107.2.00 Assignment of Contract and Subletting

‘The contractor agrees not to assign, transfer, convey or otherwise dispose of the contract or the right, title or interest therein either in whole
“or in part, or the power to execute such coatract, to any person, firm or corporation without the written consent of the owner.

No portion of the contract-shall be sublet, subcontracted or performed by other than the contractor's own organization except with the
written consent of the owner. Requests for permission to sublet or subcontract any portion of the contract or to have any of the work
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performed by another organization shall be in writing and accompanied by a demonstration that the organmtmn which will perform the
work is experienced and equipped for such work.

Written consent to assign, transfer, convey, sublet, subcontract or otherwise dispose of any portion of the contract or to have fomons
of the work performed by other than the contractor’s own orgamzanon shall not relieve the contractor of any respongsibility under the

‘contract or for the fulfillment of the contract.

»“The contractor shall perform.with the contractor’s own organization contract work amounting to not less than 50 percent of the amount
of the contract as awarded, except that any items designated in the contract as specialty items may be performed by subcontract. The

“cost of any such specialty items may be deducted from the amount of the contract before computing the amount of work required to be

performed by the contractor’s own organization. The term "own orgammhon refers only to workers employed and paid directly by
the contractor and equipment owned or rented by the contractor.

The contractor shall make payment for subcontract work, performance of specialty items and other contract work performed by others
in the same units-and on the same basis of measurement ag apply under the contract.

In making payment to subcontractors and to others by whom work under the contract is performed, the contractor shall protect against

“the possibility -of overpayment, and:shall assume losses that result from overpayment. While the engineer may estimate the quantities

of work performed and of materials on hand.for inclusion. in progress: payments, Lhere is no- guarantec of the correctness of such

- estimates. No mcorrect est:mate regardless of by. whom:: or whcn ngcn, “will-be bmdmg upon the owner in ﬁnal settlement.

-The contractor shall direct and-coordinate the operations of subcontractors and others performing the work and shall insure that the
orders of the engineer are promptly. carried out. ' Failure of the contractor to control the work of subcontractors and other employees

- -may result.in:the issuance of orders requiring.the canceilation of the subcontracts. and the removal of the subcontmctors and other

employees from the work site.

107.3.00 No Waiver of Legal Rights -

The owner shall not be precluded or estopped by any measurement, estimate, or certificate made either before or after the completion
and acceptance of the work from showing the true amount and character of the work performed. The owner shall not be precluded or
estopped from recovering from the contractor and/or the contractor’s sureties damages the owner may sustain by reason of contractor’s
failure to comply with the terms of the contract. The acceptance, payment, or possession of the work by the owner shall not constitute
a waiver of any portion of the contract, A waiver of any breach of the contract shall not be held to be a waiver-of any other subsequent
breach.

107.4.00 Insurance

The owner,:its officers, employees and agents will not in any manner be answerable or accountable for any loss or damage from any -

- cause whatsoever resulting to the work, or any part thereof, or to any of the equipment, materials or other things used or employed in

pmsccul:mg or completing the work.

. The contractor shall carry, at &' minimum, comprehensive or commercial general hs.bl.hl:y .personal injury and property damage
insurance in the amount of $500,000 aggregate total for all claims arising out of a single accident or occurrence. - The contractor shall
include the owner, its officers, agents and employees as named insured on insurance policies issued for this project, or shall furnish an
additional inaured endorsement naming the samé as addifional insured to the contractor's existing pubhc lm.bxhty and property damage
insurance.

The contractor shall carry, at a minimum, automobile liability in the amount of 5500 000 hggn:gﬁté total for all claims arising out of
a single accident or occurrence. The automobile liability insurance may be written in combination with comprehensive or commercial
general liability insurance.

. In addition, the contractor shall insure ithe work for 100 percent of replacement value for the life of the- contract agaixist &ll loes or
damage by fire, theft, vandalism and malicious mischief. The amount of the insurance may vary with the extent of the work completed

-but shali be at least equal to the replacement value of the work completed. The insurance policy or policies shall be in the names of

the contractor and the owner. Any loss shall be payable to the owner, as trustee. Any payments made shall inure to the benefit of the
owner to the extent of the loss suffered by the owner and the remaining balance for the loss suffered by the contractor.

Before the contract is executed, the contractor shall fumish to the owner a certificate of insurance for the limits set out above which
is to be in force and applicable to the project. The insurance coverage shall not be amended, altered, modified or cancelled without at *

least 30 days’ notice mailed by registered mail to the engineer,

107.5.00 Industrial Accident Protection

The contractor, subcontractors, and &ll cmpioyers working under the contract are subject employers under the Oregon Workers'
Compensation Law and shall comply with ORS 656.017, which requires workers' compensation coverage for all subject workers.
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The industrial accident protection to be provided shall be in full compliance with ORS Chapters 656 and 864.

The contractor shall certify in the contract that the contractor is qualified either as a direct responsibility employer or a cohtributing
empluyer, or is an independent contractor who will perform the work on this project without the assistance of others. If the contractor

is going to perform the work on this project without the assistance of others, the contractor and owner will jointly sign and file with the -
~ Statz Accident Insurance Fund Corporatmn a declaration that the services rendered under the contract will be rendered as those of an

: mdependent contractor.

If Workers' Compensatmn ouvmge is required, the contractor will not be permifted to begin work on the project until verification
has been made of the coverage indicated on the contract form entitled "Certification of Workers Compensation Coverage.” If coverage
is provided by a carrier other than the state, verification cannot be made until the insurance carrier files the guarantee contract with the
Workers' Compmsauon Board. Under Oregon law the carrier may delay 30 days after providing binding coverage before filing the
guarantee contract, It is the contractor’s responsibility to see that the insurance carrier has filed the guarantee contract with the Workers’
Compensauon Board. ‘ .

107.6.00 Minimum Wage Rates

Projects which are financed wholly or in part by federal funds mqum: compliance with the Davis-Bacon Act. On these projects wage
 rates set forth m the Wage Determination Decmon of the Secretary of Labor bound with the contract documents will apply o

.a.imn:

On pm_]ects whxch are not ﬁ.mmced wholly or in part by federal funds the following will apply. .

-a) The cnnlnctor shall comply fully with ORS 279.348 through 279.361. The hourly rate of wage to be paid by any contmctor or

. subcontractor to workers upon all public works shall be not less than the prevailing rate of wage for an hour’s work in the same

" trade or oceupation in the locality where such labor is performed. The obligation of a contractor or subcontractor to pay the

7 prevailing rate of wage may be discharged by making the payments in cash, by the making of contributions of a type referreéd to

in ORS 279.348, or by the assumption of an enforceable commitment to bear the costs of a plan or program of a type referred

to in ORS 279.348, or any combination, where the aggregate of any such payments, contributions and costs i8 not less than the
prevmlmg rate of wage.

b) After a contract is executed with mjr contractor or work is commenced, the amount of the prevailing rate of wage shall not be

subject to attack in any legal proceeding by any contractor or subcontractor in connection with that contract.

'-c) 1t shall not be a defense in any legal pmcondmg that the prevailing rate of wage or overtime pay is Iess than-the amount requu'ed

to be in the specifications of a contract, or that there was an sgreement between the employee and the employcr to work at less

than the wage rates required to be paid under this subsection.

d) Every contractor or subcantmctor engagedon a pm_]wt for which there is a contract shail keep the prevailing wage rates for that

project posted in & conspicuous and accessible place in or about the project: Contractors and subeontractors can obtain copies of

these wage rates from the Labor and Industries Commissioner without charge.

¢) The minimum hourly rate of wage, not less than the prevailing rate of wage, which may be paid to workers in each trade or
‘ocoupation employed in the performance of the contract cither by the contractor or subcontractor or by other person doing or
contractingto do the whole or part of the work contemplated by the contract shall be ag set forth in the Schedule of Minimum
Hourly Wage Rates bound with the contract documents.

f) Theterm "prevailing rate of wage" shall mean Lhe rate of hourly wage including fringe benefits as determined by the Cémmissioner
of the Bureau of Labor and Industries.

g) The contractor or contractor's surety and every subcontractor or subcontractor’s surety shail submit to the engineer written
statements, in a form prescribed by the Commissioner of the Bureau of Labor and Industries, certifying under oath the hourly rate
of wage paid each worker employed upon the work, and further certifying that no worker employed upon the work has been paid

less than the prevailing rate of wage or less than the minimum hourly rate of wage specified in the contract. Certified statements

shall be submitted as fo]]nws

For any project 90 days or less from the date of award of the contract to the date of completion of the ivork, the statements shall

be submitted once before the first payment and once before final payment is made of any sum duc under the contract.
For any project exceeding 90 days from the date of award of the contract to the date of completion of the work, the statements

shall be submitted once before the first payment is made, st $0-day intervals thereafter, and once before final payment is made
of any sum due under the contract.
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h) The contractor is required to pay a fee to the Bureau of Labor and Industries pursuant to the provisions of ORS 279.352 (2) and Section
5(1), Ch 594, 1995 Oregon Laws. The fee is one-tenth of one percent of the price of this contract, but not less than $100.00 nor more
than $5,000.00, regardless of the contract price. :

i) There is no representation on the part of the owner that labor can be obtained at the hourly rates bound with the contract documents.
It is the responsibility of bidders to inform themselves as to local labor conditions and prospective changes or adjustments of wage
rates. No increase in the contract price shall be allowed or authorized as a result of the payment of wage rates.in excess of those Hsted.

I} Workers engaged in the production and delivery of aggregates to be stockpiled and subsequenﬁy used in connection with the
construction and maintenance of a public road are not required to be paid the prevailing rate of wage provided for in ORS 279.348
to 279.352.

107.7.00 Hours of Work and Rates of Pay
Pursuant to ORS 279.316, the contractor shall comply fully with ORS 279.334. On Federal Aid projects where provisions of ORS 279.334
are in conflict with federal requirements, the federal requirements will apply.

107.8.00 . Certification of Contractor's Payroll . . _ .
A certified copy of the contractor's or amy subcontractor's current weekly payroll shall be submitted to the engineer. The certification shall
be by the authorized officer or employee of the contractor or subcontractor who is responsible for payroll records, or payment of wages.

The certification shall affirm that the payroll covers only those laborers and mechanics employed and paid directly by the contractor or

-subcontractor, and that said payroli covers and.includes all Jaborers and mechanics employed by the cntractor or subcontractor in the

performance of the work under the contract.

107.9.00 Labor

Any person employed on the project, by the contractor or a subcontractor, who, in the opinion of the engineer, does not perform in a proper
and skillful manner or whose conduct interferes with the progress of the work shall, at the written request of the engineer, be removed from
the project. That employee shall not be again employed on the project without the approval of the engineer.

The contractor's attention is directed to ORS Chapter 659, particularly Section 659.030, which sets forth unlawful employment practices
including that of discrimination because of race, religion, color, sex, or nztional origin.

107.10.00 Payment of Obligations -

The contractor shall promptly make payment to aH persons supplying labor, equipment, supplies, or materials for the work. The contractor
shall be responsible for any lien or claim filed against the owner. '

Failure to make payment of any claim when due may necessitate the owner paying such claim to the person furnishing the work and

charging the amount against payments due or to become due to the contractor. Such payment shall not relieve the contractor or contractor's
surety from the contractor's obligation for any unpaid claims. '

107.11.00 Permits, Licenses, and Taxes
The owner shall obtain and pay for the following.

a} All permits required by the Coast Guard for crossing navigable streams;
b) All permits required by the Corps of Engineers for encroachments on navigable streams;
¢) All permits required by the Division of State Lands for removal of materials from or depositing materials in waterways or wetlands;

d)  All permits required by the state Department of Geology and Mineral Industries for operations in materials source or disposal areas;
.and, ) . . _

e) All permits required from local agencies for construction of buildings or facilities.
The contractor shall:
a) License all vehicles that are subject to Oregon vehicle registration requirements;

b) Procure all other permits and licenses;
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c) Pay all fees and taxes required for the work;
d) Comply with ORS 274,530 relating to iease of stream beds; and,

e) Comply with ORS 477.685 relating to clearing and fire hazards on forest lands,

-~ 107.12.00 Royalties and Patents
If the contractor employs any design, device, material or process covered by letters of patent or copyright, the contractor shall provide
for such use by suitable legal-agreement with ¢he patentee or owner. The contractor and the surety shall indemnify and save harmless the
owner, any affected third party or political subdivision from any and all claims for infringement by reason of the use of any such patented
design, device, material, or process, or any trademark or copyright, and shall indemnify the owner for any costs, expenses and damages
which it may be obliged to pay by reason of any infringement, at any time during the prosecution or after the completion of the work.

107.13.00 Indemnification

The contractor shall indemnify and save harmless the owner, and the owner's officers and employees, from all suits, actions or claims of
any character brought because of any injuries or damage received or sustained by any person or property on account of the operations of the
contractor, subcontractors or the employees of either; or on account of or in consequence of any neglect in safeguarding the work; or because
of any act or omission, neglect or misconduct of the contractor; or because of any claims or amounts recovered from any infringements of
patent, tradematk or copyright; or from any claims or amounts arising or recovered under any workman's compensation law:or any other
law, ordinance, ‘order or decree; and so much of the money due the contractor under and by virtue of the contract as may:be considered
necessary by the-owner may be retaimed for the use of the owner; or, in.case no money is due, the contractor's surety may be-held until such

suit or suits, action or actions, claim or claims for injuries or damages have been settied and suitable evidence to that effect furnished to the

owner; except that money due the contractor will not be withheld when the contractor preduces satisfactory evidence that the contractor is
adequately protected by public liability and property damage insurance.

107 14.00 Pubhc Safety and Convenience

The contractor shall be responsible for all damages to property, injury to persons, and loss, expense, inconvenience, and delay that may
be caused by or that may result from any act, omission or neglect of the contractor, subcontractors, or the employees of either in the
performance of the work. .

The contractor shall at all times conduct the work in a manner that will insure the Ieast possible obstruction or hazard to traffic. -‘The
convenience of the general public and the residents and the protection of persons and property is of prime importance and shall be provnded
for by the contractor in an adaquate and satlsfactory Manner.

The contractor shall observe ail safety instructions received from governmental authorities, but following of such instructions shall not -

relieve the contractor from the responsibility or liability for accidents to workers or damage or injury to persons or property. Emergency
traffic such as police, fire, and disaster units shall be provided access to the work area at alf times.

107.15.00 Sanitary, Health, and Safety Provisions
167.15.01 General
The contractor shall observe all rules and regulations of the federal, state, and local health oificials concerning construcnon safety and
bealth standards. The contractor shall not require any worker to work in surroundings or under conditions which are unsanitary, hazardous
or dangerous to health or safety.

107.15.02 Safety Regulations - Compliance and Inspection
All workers shall comply with OSHA safety regulations regardless of whether the worker performing the work is covered by Workers’
Compensation or not. Any work performed in violation of OSHA safety regulations shall be considered unautherized work not in compliance
with the contract and unacceptable. '

The contractor shall admit, without delay and without the presentation of an inspection warrant, any inspector of the Occupational Safety
and Health Administration or the Accident Prevention Division of the Workers' Compensation Department upon presentation of proper
credentials.

107,15.03 Sanitary Accommodations
The contractor shall provide and maintain in a neat and sanitary condition such accommodations for the use of his employees as may be
necessary to comply with requirements and regulations of the State Department of Health and of other bodies or officers having _]llI‘lSdlCthI'l
thereover. Contractor shall permit no public nuisance.

107.15.04 First Aid and Accident Reporting

The contractor shall maintain, at the work site, all articles necessary for giving first aid to the injured and establish procedures for the
immediate removal to a hospital or a doctor’s care of employees and other persons injured on the job site.
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All accidents causing death or serious injuries or damages shall be reported immediately to the engineer. The contractor shall promptly
report, in writing, to the appropriate authorities all accidents arising out of, or in connection with, the performance of the work, If any claim
is made againsi the contracior or any subcontractor on account of any accident, the contractor shall promptly report the facts, in writing, to
the engineer. )

107.15.05 Noise Restrictions

The contractor shall conduct operations in conformity to all laws, regulations, and ordinances or resolutions enacted or adopted by local
authorities for the purpose of governing construction noise and noise nuisance. In addition, the following restrictions apply:

a) General time restrictions.

1) No construction operations shall be performed within 1,000 feet of any occupied dwelling unit on légal holidays or between the hours
of 10 p.m. and 6 a.m. without the approval of the engincer. :

2) No pile driving or blasting operations shall be performed within 3,000 feet of any occupied dwelling unit on legal holidays or
between the hours of 8 p.m. and 8 a.m., without the approval of the engineer.

b) Requirements for equipment used on the project.
1) Noise control devices shall be no less effective than those provided-on originalequiphlént_.
2) Exhausts shal be muffled:
3) Equipment shall comply with pertinent equipment noise standards of the DEQ.

¢) If a specific noise complaint occurs during construction, the contractor, at the contractor’s own expense, may be required to implement
one or more of the following, as directed by the engineer.

1) Locate stationary construction equipment as far from nearby noise sensitive properties as possible.
2) Shut off idling equipment.
3) _ Reschedule construction o,bcrations to avoid periods of noise annoyance.
-4) Notify nearby residents whenever extremely noisy work will be occurring.
5) Insteﬂl temporary or portable acoustic barriers around stationary construction noise sources.
6) Place material stockpiles between crushing or screening operations and the affected dwelling.
107.15.06 Confined Space
The contractor is cautioned that the work may involve entry into a permit-required confined space, as defined in Oregon Administrative
Rules, which has one or more of the following characteristics: :
1) Contains or has a potential to contain a hazardous aimoshere;

2) Contains a material that has the potential for engulfing an entrant;

3) Has an internal configuration such that an entrant could be trapped or asphyxiated by inwardly converging walls or by a floor which
slopes downward and tapers to a smaller cross-section; or, .

4) Contains other recognized serious safety or health hazards.
Entry into a permit-required confined space is allowed only through compliance with an Oregon-OSHA approved permit space program.

The contractor shall determine the presence of permit-required spaces, and the need to enter these spaces to perform the work.

107.16.00 Use of Explosives
When the use of explosives is necessary for the prosecution of the work, the contractor shall exercise the utmost care not to endanger life
or property, including new work. The contractor shall be responsible for all damage resulting from the use of explosives.
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The transport, storage, and use of all explosives shall be in compllance with all laws and ordinances. Where no local laws or ordinances
apply, storage shall be provided satisfactory to the engineer and in general not closer than 1,000 feet from any road or from any building
or camping area or place of human occupancy.

The contractor shal? notify each publlc utility company having facilities in proximity to the site of the work of the intent to use explosives,
~ Such notice shall be given sufficiently in advance to enable the companies to take steps necessary to protect the facilities.

107.17.00 Railroad Crossings or Rights of Way

Whenever the work involves the crossing of any railroad line or encroachment on any railroad right of way, the contractor shall submit
“to the engineer a schedule of proposed operations within the railroad right of way which has been approved by the appropriate railroad
officials. The contractor shall comply with all requirements of the railroad company at no cost to the owner.

The contractor shall be responsible to the owners and operators of railroad properties for any damage, injury, expense, loss, inconvenience
or delay which may result from the work. When indicated in the contract documents, the contractor shall give bond or insurance of the kind
and in the amount specified to each corporation, company, partnership or individual owning of operating any of the properties affected. Any
extension of time granted the contractor to complete the work shall not relieve the contractor or the contractor's surety from this

responsibility.
107.18.00 Rights of Way and Easements e

The contractor shatt confine construction activities within rights of way, easements, or limits of construction permits. Pnor to the use of
any property outside these specified boundaries, the contractor shall fite, with the engineer, the written permission of the: propeny owiler.
Upon terminating such usage, the contractor shall fite, with the engineer, a release from all darnages signed by the property OWnEr.

‘The contractor.shall be responsible for any trespass upon or injury to other property resulting from or in connection with the work. The
contractor shall be liable for any claims that may be made due to encroachment of any kind upon private property.

107.19.00 Waste Sites

Excavated materials not suitable for or required in the work shail be deposited on waste sites specified in the contract, or waste sites
provided by the contractor.

The owner will provide permits for waste sites specified in the contract. The contractor will be responsible for obtaining permits for waste
sites provided by the contractor. The contractor shall operate waste sites in conformance with safety and health requirements of state and
local agencies.

Disposal of unsuitable or excess material shall be considered incidental work.
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108 Prosecution and Progress of Work

108.1.00 Contractor’s Construction Schedule

Prior to beginning the work the contractor shall submit 2 propased schedule to the engineer showing the beginning time, the order
of work, and the time required for completion of the major items of work. The construction schedule shall show the orderly, timely,

~-and efficient prosecution of the work. The construction schedule will be used as an indication of the progress of the work, but does not

. -become a part of the contract, _

... The engineer shall approv; or disapprove the pmposed construction schedule within ten work days after receipt. Disapproved

" construction schedules shall be revised and resubmitted for approval. The work shall not commence until the construction schedule is

approved. The engineer’s review of the contractor’s schedule shall not relicve the contractor of the requirements of the contract,

When the progress of the work does not correspond to the approved construction schedule, the engineer may require the contractor
to submit a revised construction schedule. The revised schedule shall be subject to the engineer’s approval or disapproval,

I Tequested by the engineer, the contractor shall provide weekly progress schedules of expected project activities. The progress

schedules will be used as an indication of the sequence of the major construction operations and as a check on the progress of the work.
The progress schedules shall indicate the contractor’s plan of prosecution of the work in sufficient detail to enable both the contractor
and the engineer to plan, coordinate, appraise, document, and control their respective contract responsibilities. Any work done without
notification to the:engincer is subject.to rejection. .

108.2.00 Preconstruction Conference ,
- At the request of either the contractor or engineer, the contractor shall meet with the engineer for a preconstruction conference at a

- time mutually agreed upon. The mecting may. include representatives of the owner, engineer, contractor, subcontractor, affected utility

companies, and other affected agencies.

The purpose of the conference will be to discuss the construction schedule, items of the work which require special coordination or
documentation and any other appropriate review of the plans and specification pertaining to the work.

108.3.00 Commencement of Work

The contractor shall commence work promptly after the engineer issues the notice to proceed. The contractor shall notify the owner
at least two work daye prior to the beginning of work ar occupation of the project site.

108.5.00 Coutract Time
108.5.01 General

It is essential and in the public interest that the work be prosecuted vigorously to completion. Delays in the performance of the work
will inconvenience the public, obstruct traffic, interfere with business and commerce, may be expensive to the public and may increase
cost to the owner. :

The period of time allowed for completior of the work under the contract will be set forth in the proposal and contract and will be
known as the contract time, as defined in Section 101. :

The contract time will be expressed in workdays, calendar days, or fixed completion date. The contract time may be subject to
adjustment during.the progress of the work, :

The contractor shall complete the work called for under the contract within the contract time or adjusted contract time.

108.5.02 Recording of Contract Time

When the contract time is expressed on the basis of workdays or calendar days, the recording of the. elapse of such days will begin
on the.date of the notice to proceed, or on the 15th work day following the date upon which the contract and performance bond forms

~are mailed to the contractor for execution, whichever is earlier.

108.5.03 Adjustment of Contract Time
‘The contractor shall notify the engineer in writing of any delay encountered which may be the basis for an adjustment of contract time.

* Such written notification shall be submitted to the engineer within two work days of the beginning of the delay and shall set forth the

facts upon which the delay is based. Any period of delay occurring more than two work days before the written notification will not
be considered for adjustment of contract time unless otherwise determined by the engineer.

' Extensions of time may be granted for causes beyond the control of the contractor and subcontractors and without any fault or

negligence or participation by them. The contractor’s request for adjustment of contract time shall be in writing with the written consent
of the surety.
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The request shall be submitted prior to the contract completion date and shall include the cause of each delay and the amount of time
adjustment requested for each cause,

- Bxtensions will be granted only when the engineer determines the delays actually affect the time necessary for completion of the work.
Any adjustment of contract time shall be that which the engineer determines to be justified and the engineer's decision in the matter shall
be final. :

The contractor will be advised of the engineer's decision within 60 days of receipt of the contractor’s request submitted in accordance
with these specifications.

Causes which will be given consideration for an extension of contract time include, but are not limited to, the following,

a) Brrors, changes or omissions in the plans, or errors or changes in the specifications;

b) Failure of the owner or the engineer to act promptly in carrying out obligations and duties;

¢}  Failure of thf; owmer {0 submit the contract and bond to the contractor for execution;

d) Performance of ektra work; or,

¢) Court orders enjoining the prosecution of the work or an act of the owner not authorized by th;contract or permitted by law.

The engineer will not consider an extension of contract time based on shortage or inadequacy of labor and equipment, negligence or fault
of the contractor, and other deficiencies which are within the province of the contractor's control or responsibility. The engineer may

consider an extension of contract time due to unseasonable weather.

The engineer may instruct the contractor in writing to increase labor or equipment, or adopt improved methods to expedite the work

- if progress is not satisfactory. Conformity to the engineer’s instructions shall not relieve the contractor of responsibilities under the contract.

When work under a contract is suspended pursuant to ORS 279, is not the result of a labor dispute, and the contract is not terminated,
the contractor may be entitled to an extension of the contract time and compensation for costs resulting from the suspension.

108.5.04 Exclusions
The engineer may grant exclusions from elapse of contract time when the contractor is prevented from performing the work for the
following causes or reasons.

a) Epidemics, quarantine restrictions, strikes, labor disputes, freight embargoes and acts of the public enemy; or,
b) Periods when the work is temporarily suspended upon written order of the engineer.

The exclusions will be to the nearest one half day.

108.6.00 Liquidated Damages

When the work is not completed within the contract time or within the final adjusted contract tirne; damage may be sustained by the
owner. When it will be impractical or difficult to determine the actual damage which the owner will sustain, it is agreed that the contractor
shall pay to the owner, not as a penalty but as liquidated damages, the per diem amount listed in the following Schedule of Liquidated
Damages for each and every such day elapsed in excess of the contract time or the final adjusted contract time.
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SCHEDULE OF LIQUIDATED DAMAGES

Amount of
Original Amount of Contract Liguidated Damages
For More To and o
Than Including Calendar Day* Workday
3 .0 $ 25,000 T %45 $ 60
25,000 50,000 75 105
50,000 100,000 120 165
100,000 500,000 220 310
500,000 1,000,000 380 530
1,000,000 2,000,000 500 700
2,000,000 ' 600 840

* Calendar day amounts are applicable when the contract time is expressed on the calendar day, or fixed date basis.

Pcrm1ttmg the contractor to continue and finish the work a&er the contract time or adjusted contract time has cxpu'cd shall not be a
waiver of any of the*owner's contract rights,

Payment of ligjiiiddted damages shall not release the contractor from any obligations fo complete the work, nor constitute a watver of the
owner's right to collect any additional damages which the owner may sustain by failure of the contractor to carry out the terms of the
contract. The liquidated damages shall be full and complete payment only for failure of the contractor to complete the work on time. The
amounl; of hqu1dated damages accrued may be deducted from payments due or to become due to the contractor.

108.7.00 Suspensmn of Work

The engineer may, for good and sufficient cause, temporerily suspend the contractor's operations on all or part of the work. Where
appropnatc the engineer shall give the contractor three days notice of such suspension. The work shall be resumed within five days after
notice to resume has been given the contractor by the engineer. The engineer may allow the contractor an extension of time for completion
of the work corresponding to the total period of the temporary suspension.

When a temporary suspension is ordered by the engineer, and is not the result of the contractor's fault or failure, the contractor shall
be reimbursed for the rental of unused equipment and other unavoidable expenses accruing by reason of the suspension. The contractor
will not be entitled to damages, intangible or overhead costs, or anticipated profits arising from the temporary suspension,

The engineer shall have authority to suspend the work wholly or in part for cause due to the contractor’s failure to carry out the
provisions of the contract or to carry out orders. The engineer shall determine the length of any suspension due to conditions consxdercd
unsuitable for the performance of the work or for any reason in the public interest.

I the contractor voluntanly suspends the work because of seasonal conditions or other unsuitable conditions, an order to suspend the
work may not be required or issued. In all cases of suspension, the work shail not be resumed until ordered by the engineer.

During any suspensmn of the work, the contractor shall be responsible for the work and take every precaution to prevent damage to or
deterioration of the work including temporary traffic control. The contractor shal] be responsuble for damage to the work that may occur
during suspensions efwork the same as though the damage had occurred while the work was in progress. If the contractor fails fg ‘provide

for temporary traffic contrel and to maintain the work, the engineer may immediately proceed to maintain the work. The cost of such- -

maintenance will be deducted from payments due or to become due to the contractor.

The contractor's voluntary or involuntary suspcnsion or slow down, with or without the approval of the engineer, will not be grounds
for claims by the contractor for damages, idle equipment or labor, or extra compensation. No allowance or compensation will be made
on account of such suspensions of the work.

108.8.00 Owner's Right to Do Work

If the contractor neglects to prosecute the work properly, or fails to perform any of Lhe terms or conditions of the contract, the owner
may, without prejudice to any other remedy, supply or correct any deficiency or defect. Such action by the owner shall be taken after five
wortk days' notice by the engineer to the contractor and the contractor's surety. If, in the judgment of the engineer, an emergency or dan ger
to the work or to the public exists, the owner may take action without notice. The cost of such action by the owner shall be deducted
from payments due or to become due to the contractor. The contractor or the contractor's surety shall pay to the owner any excess of cost
over payments due. :
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108.9.00 Termination of Contract

The contract may be cancelled by the owner for any willful failure of refusal on the part of the contractor to faithfully perform the
work according to all of the terms and conditions of the contract. If the owner cancels the contract, neither the contractor nor the
contractor's surety shall be relieved from responsibility for damages or losses suffered by the owner on account of the contractor.

-The owner may, at the written request from the contractor, terminate the contract or.a portion.of the contract if the contractor is
prevented from completing construction of the project for reazons beyond control of the contractor. These reasons may include
non-availability of materials, phenomenon of nature of catastrophic proportions or intensity, executive orders of the President of the
United States related to.national defense, acts of Congress, or acts of state, county or municipal governments.

" When any part of the contract is terminated before completion of all of the work, payment will-be made at the contract unit price for
the -actual number of units .or items of work completed, or as mutually agreed to. for items of work partially completed. No- c]a:m for -
loss of anticipated pmﬁts will be allowed. :

Reimbursement for mobilization expenses, when not included in the contract as a separate pay item, including moving equipment to
and from the work, will be considered where the volume of work comp]eted is too small to compensate the contractor for these expenses
under the contract prices.. When an item for mobilization appears in the contract as a. separate pay item, the amount to. be paid the -

‘contrnctormll be the mobilization amount ezrned in accordance with Secuon 201

Accepl:ab]e muterm.ls obtained by-the contractor and not incorporated in‘the work-may be purchased from the contractor at actual cost
as shown by receipted bills:

_Termination of any or-all of the contract shall not relieve the contractor of the responsxbﬂMes for the completed work, -or relieve -

~~contractor’s surety of the obligation for any just claims arising out of the work performed.

108.10.00 Default by Contractor

The owner may, without prejudice to any other right or remedy and after giving the contractor and contractor’s surety seven days’
written notice, terminate the employment of the contractor if the contractor should:

a) Be adjudged bankrupt;
- b) Make & general assignment for the beneﬁt of the contractor’s creditors;
c) Have a receiver appointed on account of contractor's insolvency;
d) Fail to supply enough properly skilled workers, proper materials, or adequate equipment for the efficient prosecution of the work;
¢) Fail to make prompt payment to subcontractors or suppliers;
f) Disregard laws, ordinances, or the instructions of the engineer; or,
-g) Be guilty of a substantial violation of any provision of the contract,

The owner will take possession of the premises and all materinis; tools, and-appliances as well“az all other materials on which the
contractor has received pattml payment. The owner may-finish the work-by any method the owner deems expedient.

The contractor shall not be entitled to receive any further payment until the work is completed. On completion of the work,
determination shall be made by the engineer of the total amount the contractor would have been entitled to receive for the work had the
contractor completed the work. The difference between the total amount and the amounts previously paid to the contractor shall be called
the unpaid balance and if the unpaid balance cxoceds the expense incurred by the owner in completing the work, including expense for
additional managerial and administrative services, the excess will be paid to the contractor, with the consent of the surety. If the expense
incurred by the owner exceeds the unpaid balance, the amount of the excess shall be paid to owner by the contractor or the surety,

108.11.00 Completion and Acceptance

. After completion of the work specified in the contract, and completion of the final inspection, the enpineer will recommend to the
owner that the work be dccepted and payment be made.

No payment made under-the contract except the final payment shall be evidence of the perfonnance of the contract, either wholly or
in part, and no payment shall constitute an acceptance of unauthorized or defective work or improper material.

June 1992
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A certificate of completion or letter of acceptance of the project, submitted by the dngineer or other officer of the o“mér, shall
constitute final acceptance of the work on the date of the certificate or letter. Such certificate or letter of acceptance shall not constitute
an acceptance of any unauthorized work. The contractor shall be notified in writing thhm ten (10) calendar days after final acceptanoe
of the work.

. The atceptance of the work shall nbt— prevent the owner from making claim against the contractor for defective work.

108.12.00 Final Warranty

The work is guaranteed by the contractor for a specified period from the date of final acceptance by the owner. If no warmanty period
1s gpecified, the work shall be guaranteed for one year from the date of final acceptance by the owner,

If, within the wazrranty period, repairs or changes are required in connection with the work, the contractor shall promptly, without
expense to the owner:

a)} Place in satisfactory condition all gusranteed work;

b) Correct all damage to the building, ‘site, equxpmenl: or contents which iz the resu]t of the use of matenals eqmpment or
workmansth which arc inferior, defective, or not in accordance with the terms of the contract; and,

¢) Correct any work, material, equipment, or contents of building, structure or site disturbed in fulfilling the guardnt

Repairs, replacements or changes made under the warraaty requirements shall be warranted for the specified warranty penod or for
one year, beginning on-the date of the acceptance of the repairs, replacements or cha.ngﬁ

. Ifthe contzactor fails within ten days to proceed to comply thh the terms of this warmnty, the owner may have the defects corrected.
. The contractor and contractor’s surety shall be liable for all expense incurred. In case of an emergency where delay would cause serious
loss or damage, repairs may be made without notice to-the contractor and the contractor or contractor’s surety shall pay the cost.

June 1902
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109 Measurement and Payment

109.1.00 Measurement of Quantities
109.1.01 Geaeral

" Measurement will be according to the system of weights and measures recogmzed by the United States Bureau of Standards. Methods
of measurement and computation of quantities will conform to generally recognized engineering and construction practice. Computer
generated or electronic digital measuring and computing devices may be used.

“Eet 109,102 Linear Measure

Measurement of pay lengths will be by the linear foot, meagured along the line and grade of the item involved as actually placed and
accepted.

109.1.03 Area

Areas will be measured on the surface of the item and may be expressed in square feet, square ynrds or acres a8 appmpnate for the
particular item involved.

109.1.04-Volume

Volume of earthwork particularly excavation and embankment, will be computed by the average end area method or by dther methods
of equivalent accuracy.

All materials which are specified for measurement in the vehicles by which they are transported, termed "vehicle measurement™, shall
be:transported in vehicles of a type and shape that the maximum water level capacity may be readily measured and calculated to the
nearest 0.1 cubic yard by the engineer. Pay quantities will be determined at the point of delivery with no allowance for setlement of
material during transit. Payment will not be made for material in excess of the maximum water level capacity and deductions wiil be
made for loads below the maximum water level capacity.

Volumes. of concrete and masonry in structures will be measured according to the nest lines as shown on the plans or as changed by
order of the engineer.

‘When requuted‘ by the contractor and approved by the engineer in writing, material specified to be measured by the cubic yard may
be weighed and will be converted to cubic yards for payment purposes. Factors for conversion from weight measurement to volume

measurement will be determined by the engineer and shall be agreed to by the contractor before this method of measurement of quantities °

is used.

109.1.05 Weight

When measurement for materials is on a weight basis, the quantities will be determined by weighing the material on certified welgh
scales. The contractor shall provide the scales at no expense to the owner and shall transport the materials so they can be weighed on
the scales provided.

The scales shall be licensed by the Oregon Department of Agriculture. The contractor shall be responmble for maintaining the scales
in an accurate condluon at all times,

Vehicle scales:‘sha]l be inspected and the accuracy tested every six months. All testing shall be by the Oregon State ]jzéimrtment of
Agriculture, the: O’rcgon State Depa.rhnent of Transportation, or an approved scale service company. Testing by a scale service company
shall be done by using a minimum of 10,000 pounds of test weights certified by the Department of Agriculture. Coplcs of scale
inspection and testing results shall be furmshed by the contractor.

In addition to the required six-month scale examinations, the scales shall be mspected and the accuraey tested as often as the engmeer
deems necessary.

Scales instailed at a new site shall be inspected and the accuracy tested before use.
Material will be weighed in the hauling vehicle when loaded for delivery te the work site.

Tare welghta will be determined by weighing empty vehicles at intervals as the engineer requires to ensure accuracy of pay load
weights. The determination of tare weights and the weight of loaded vehicles will be to the nearest 0.01 ton.

If scale accuracy tests reveal the scales have been indicating less than the true weight, no additional payment will be allowed for
previously we1ghed materials. If the tests reveal that scales have been indicating more than the true weight, all materials received since
the last passing acouracy test, or the time at which the engineer determines the problem occurred, will be reduced by the amount of error
in -excess of the tolerance allowed by state law.
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When approved by the engineer, measurement of bituminous materials, portland cement, lime and similar bulk materials that are shipped
by rail or truck may be by use of the supplier’s shipping invoice with net scale weights or volumes that are converted to weight. The weights
and volumes are subject to correction when material has been lost, wasted, or otherwise not incorporated in the work.

Portland cement will be measured by the pound, hundredweight, ton, sack, bag or barrel. The term barrel of cement will mean 376 pounds,
aveirdupois. The terms sack and bag of cement will each mean 94 pounds, avoirdupois. .

109.1.06 Lump Sum . :

Lump sum means the work described is to be done, complete and accepted, without further measurement. Lump sum will be in effect
without further measurement unless changes are ordered in writing by the engineer. The estimated quantities of the work to be performed
may be listed in the contract documents to provide a basis for adjustment of payment in the event changes in the work are ordered by the
engineer. These estimated quantities are to be considered as approximate and no guarantee is made that computations based on the details
and dimensions shown on the plans will equal the estimated quantities. If no changes are made in the work, no allowance will be made in
the event the quantities based on the contractor's computations overrun or underrun the estimated quantities,

109.1.07 Haul Distance )

When the hauling of materials is specified to be on a "yard-mile” or "ton-mile" basis, the pay haul distances will be measured along the
shortest route which the engineer determines from the point at which the specified material is produced, or from the point of unloading if
the materials are rail or water shipped, to the point at which the specified material is incorporated in the work. - Measurement of pay haul
distances will be in half-mile units, fractional half-miles being allowed for as full half-miles. .

109.2.00 Payment for Work
The contractor shall accept the compensation as-full payment for furnishing all materials, tabor, tools, and equipment Decessary to complete

-the work. Compensation shall include loss or damage arising from the nature of the work or action of the elements, or any unforeseen

difficuities which may be encountered during the prosecution of the work.
 The quantities listed in the bid schedule do not govern final payment. Payments to the contractor will be made only for the actual quantities

of the work performed and for the quantities of work performed as exira work or under supplemental agreement. When items of work are
not fisted in the'bid schedule, the work shall be considered incidental and no separate payment shall be paid.

109.3.00 Compensation for Alteration of Contract

- Unless changes and alterations in the plans, or quantities, or details of construction materially change the character of the work to
performed or the umit costs, the contractor shall accept as payment the unit prices listed in the bid schedute. —

If the character of the work or the unit costs are materially changed, compensation for the work will be made on the basis of prices agreed
to in advance of the performance of the work. If no prices are agreed upon, then an allowance may be made in an amount the engineer

determines to be fair and equitable for the actual cost of the work.

Under no conditions will the allowance for the work be more than the amount justified by the engineer on a force account basis.

109.4.00 Eliminated Items

The engineer shall have the right to eliminate, omit or cancel any portion of the contract relating to the construction of any item or part
of any item. The contractor shali be paid a fair and equitable amount covering all jtems of actual cost incurred directly in connection with
the eliminated work and prior to the date of eliniination of the work. The work completed before elimination shall be paid for at unit prices,
or on a force account basis. ' ' '

Acceplable materials ordered by the contractor or delivered to the work site prior to the date at elimination of the work may be purchased
by the owner at actual cost. '

109.5.00 Payment for Extra Work ‘
Upon written order by the engineer, the contractor shall carry out extra work at prices agreed upon between the contractor and the owner.
If the engineer and contractor do not agree on prices, the extra work shall be paid as force account work,
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109.6.00 Payment for Force Account Work
109,6.01 General
The contractor shall perform extra work on a force account basis when directed in writing by the engmeer After receipt of written

authorization, the contractor shall provide an itemized force account estimate of the cost. Progress payments will be made only when the:

itemized force account estimate has been approved by the Owrer,

109.6.02 Labor
Wages of supervisors, equipment operators, and skilled, semiskifled and common laborers assigned to the specific operation will be
teimbursed, at contract or actual payroll rate of wages per hour and actual fringe benefits paid, for each hour that the employees are actyally

engaged in the performance of the force account work, Reimbursement for hourly wage rates and benefits shall not exceed prevailing wage . '.

rates and benefits for the class or classes of work performed under force account.
If the engineer directs or approves overtime work, overtime hours will be reimbursed as provided by existing la;vs and regulatjons.
In addition to wages and fringe benefits, reimbursement will be allowed for indirect labor costs as follows. .
a)} Social Security '_l'ax at the percentage legal_ly reqliired;
b) Uni;f;rgibloyment Tax at the percentage legally required;
¢} Contractor's Public Liability Insurance at the policy percentage rate; and,

d) Coniractor's Property Damage Llabﬂrty Insurance at the policy percentage rate, including coverage for damage due to blasting and
explosions when additional coverage is secured on projects requiring blasting.

109.6.03 Materials
The cost of material used will be reimbursable at the actual cost of the material, including applxcable tax and transportatlon charges, shown
on invoices.

109.6.04 Equipment
Equipment, owned or rented, that is mutually considered necessary, will be reimbursed at equipment rentai rates.

The hourly rental rate will be determined using the monthly rental rates taken from the current edition of the Rental Rate Blue Book for
Construction Equipment and dwldmg by 176 The daily rental rate for equipment used on a 24-hour basis will be determined by dividing
the monthiy rental rate by 22. .

To the above rates, add the pfedominant area adjustment pgi‘centage for the state as shown on the area adjustment' map-in the Rental Rate
Blue Book.

An allowance will be made for operatmg costs for every hour the machinery or equipment is operating. If machinery or equlpment is
required at the work site, but is not operating, compensation will be at the hourly rental rate, exclusive of operating costs.

In the case of machmery or equipment not in the Rerial Rate Blue Book, a monthly rate will be computed on the basis of 6 percent of the

manufacturer's list price for sale of new equipment. The hourly rate in this case will be determined by dividing the momhly rate by 160,
when actually operating, and by 176 when at the work site but not operating.

For equipment used on a 24-hour basis and having no rate listed in the Rental Rate Blue Book, the daily rate will be 6 percent of the
manufacturer's list price for the sale of new equipment, divided by 22.

109.6.05 Services by Others

For any service such as temporary traffic control, engmeermg services, or specialized constniction analysis not considered as subcontmct

work, the contractor will be compensated at the invoice price plus 7 percent to cover adnnmstratlon and other costs
109.6.06 Insurance

When required, railroad's protective public liability insurance or railroad's protective property damage liability insurance will be paid at
the policy premium rate. :

109.6.07 Subcontract
For work performed by a subcontractor, payment wiil be as described for the contractor.
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109.6.08 Overhead and Profit
~ To cover administration, genera! superintendence, other overhead, bonds, insurance, anticipated profit, and use of small tools and
equipment for which no rental is allowed, an allowance of 25 percent will be added to the labor cost, the material cost, and the equipment
cost.

The overhead and profit allowance for subcontract work shall be 7 percent of the total force account invoice for the subcontract work.

109.6.09 Invoices
The contractor and the engineer will review the record of extra work done on & force account basis at the end of each day.

The contractor shall submit invoices ‘detailing labor, material, equipment costs, overhead and profit, insurance premiums and
subcontractor costs, including overhead and profit. The contractor shall provide supporting documents for all invoice items. The required
statements shall be filed no later than the month following that in which the work was performed.

109.7.00 Advances on Materials

Allowances may be made in the partial payments to the contractor for acceplable materials which are to become a part of the work.

Materials must be acceptably stored or stockpiled on the project or in close proximity to the project. The contractor shall fumish a
written permit giving the owner the right to enter upon and remove the materials for a period of not less than 6 months after completion

of the project.

No allowances will be made in the partial payments to the contractor for living or perishable plant materials.
Advances -on materials will not be made unless the following conditions are met.

a) The contractor has made a written request for allowance for materials and, if required by the engineer, the request is accompanied
by written consent of the contractor's surety.

b) The total value of all materials must be at least $5,000 and the value of any single class of material must be at least $1,000.

c) '_If the material has been purchased, the contractor shall provide proof of payment for the purchased material. The proof of payment
shall be supplied within 30 days of the date of the progress estimate on which the progress payment is made.

d) The material meets specifications and required test results or certifications are on file with the engineer.
¢) The material is clearly marked and identified as being specifically fabricated, produced, and reserved for use on the project.

The allowances shall be in amounts not exceeding the net cost to the contractor of the material f.0.b. the work or approved site. Asa
basis for estimating materials on hand and the cost, the contractor shall provide the engineer with invoices, freight bills, and other
information concerning the materials.

In the event the contract is terminated or canceled and the owner elects to terminate the employment of the contractor, the contractor,
or contractor’s surety, shall provide the owner with immediate and peaceful possession of all materials on which the contractor has received
progress payments. If the contractor or contractor's surety cannot provide peaceful possession of the materials, then the contractor, or
contractor's surety, shall immediately refund to the owner the total amount of all the progress payments for the materials.

109.8.00 Allowance for Materials Left on Hand

Materials delivered to the work or acceptably stored at approved sites at the order of the engineer, but left unused due to changes in plans
ordered by the engineer, will, if not practicably returnable for credit, be purchased from the contractor, at actual cost without percentage

allowance or profit.

The contractor, or contractor's surety, shall provide the owner with immediate and peaceful possession of all materials purchased by the
owner,

Responsibility for excess materials delivered to the work or stored at storage sites without authority from the engineer will rest with the
contractor. Any allowance that may be made to the contractor for such excess materials will be under conditions and prices acceptable

to the engineer.
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109.9.00 Progress Payments and Retainage

109.9.01 General :
At a regular period each month the engineer will make an estimate of the amount and value of work accomplished and an estimate of

the amount and value of acceptable material to be incorporated in the completed work which has been delivered and acceptably stored,
The sum of these values will be defined as the value of work accomplished. .

The estimates upon which progress payments are based are not represented to be accurate estimates, and all quantities shown are subject
to correction in the final estimate. ’

Progress payments shall not be construed as an acceptance or approval of any part of the work covered and shall in no manner relieve
the contractor or contractor's surities from obligations under the contract. )

No payment shall release the contractor or contractor's sureties

109.9.02 Progress Payments

Progress payments will be equal to the value of work accomplished, less such amounts as may have been previously paid, less such other
amounts as may be deductible or as may be owing and due to the owner, and less an amount to be retained.

109.9.03 Retainage
The amount to be retained will equal 5 percent of the value of completed work except as follows.

2) When the contract work is 50 percent completed, the engineer may reduce or eliminate the retainage on the progress payments for
the remaining work accomplished. '

b) When the contract work is 97-1/2 percent completed, the engineer may reduce the retained amount to 100 percent of the value of
the contract work remaining. :

¢) Retainage will not be withheld from payments for force account work.

In accordance with the provisions of ORS 279.575, upon written request of the contractor, the owner will deposit amounts withheld as
retainage in an interest bearing account in a bank, savings bank, trust company, or savings association for the benefit of the owner. Interest
shall accrue to the contractor. :

If the owner incurs additional costs as a result of the exercise of any of the options for retainage, the owner may recover such costs from
the contractor by reduction of the final payment. As the work progresses, the owner shall, upon demand, inform the contractor of all
accrued costs. . _ .

The contractor may deposit bonds or securities with the owner or in any bank or trust company to be held in licu of the cash retainage’
for the benefit of the owner. In such event, the owner shall reduce the retainage in an amount equal to the value of the bonds and securities
and pay the amount of the reduction to the contractor in accordance with ORS 279.575. Interest on such bonds or securities shall accrue
to the contractor.

Bonds and securities deposited or'acquired in Lieu of retainage shall be of a character approved by the Public Contract Review Board,

including but not limited to:
a) Bills, certificates, notes, or bonds of the United States;
b) Other obligations of the United States or its agencies;
¢) Obligations of any corpdratién whelly owned by the Federal Government; and,
d) Indebtedness of the Federal National Mortgage Association.

The bonds and securities deposited by the contractor shall be fully assigned to the owner or be payable to the owner on demand.

109.10.00 Deferment of Payments

No final payment will be made until all orders made by the engineer to the contractor in accordance with the contract are complied with,
and all claims or liens filed or prosecuted against the owner contrary to the contract are satisfied.
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In the event a complaint or charge of unlawful employment practices pursuant to the provisions of ORS 659 is filed against the contractor
with the Commissiorer of Labor, and the Commissioner of Labor issues a cease and desist order as defined in ORS 659, no further
payments will be made until all of the provisions of the cease and desist order have been complied with by the contractor.

109.11.00 Final Estimate and Payment

The contractor shall notify the engineer when work is considered complete and the engineer shall, within 15 work days after receiving
the notice, either accept the work or notify the contractor of the work yet to be performed. Ifthe work is accepted, the engineer shall notify
the contractor and will make a final estimate and recommend acceptance of the work as of a certain date. Upon approval and acceptance
by the owner, the contractor will be paid a total payment equal to the amount due under the contract including all retainage.

Prior to final payment, the contractor shall deliver to the owner a receipt for all amounts paid or payable to the contractor and a release
and waiver of all claims against the owner arising from or connected with the contract and shall furnish satisfactory evidence that all
amounts due for labor, materials and all other obligations have been fully and finally settled, or are fully covered by insurance.

109.12.00 Acceptance of Final Payment

The acceptance by the contractor of the final payment shall release the owner and the engineer from all claims and all liability to the
contractor for all things done or furnished in connection with the work, and for every act of the owner and others relating to or arising
out of the work, ’
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Division 2 - Streets and Related Work

201 Mobilization 55
202 Temporary Protection and Direction of Traffic 57
203 Clearing and Grubbing 61
204 Earthwork 63
205 Watering 69
206 Subgrade 71
207 Aggregate Base 75
208 Asphalt Treated Base (ATB) 81
209 Cement Treated Base (CTB) 85
210 Asphalt Surface Treatments 89
211 Asphalt Concrete Pavement 97
212 Portland Cement Concrete Pavement 111
213 Curbs and Gutters 123
214 Driveways and Entrances 127
215 Sidewalks and Pathways 131
216 Adjustment of Incidental Structures to Grade 135
217 Ilumination 139
218 Traffic Signals 139
219 Signing, Pavement Markings, and Pavement Markers 139
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224 Recycled Asphalt Concrete Materials 142A
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201 Mobilization

. 201.1.00 Description | | (T

Mobilization consists of preparatory work and operations necessary for the moverment of personnel, equipment, supplies, and incidentals
to the project site; for the establishment of offices, buildings, and other facilities necessary for the work; for premiums on bond and
insurance for the work; and for other operations performed or costs incurred before the beginning of the work,”

201.2.00 Materials
None required.

201.3.00 Construction
None required.

201.4.00 Measurement and Payment
201.4.01 Lump Sum Basis
When listed in the bid schedule, mobilization will be paid for on a lump sum basis for all required.

The amounts to be allowed for mobilization in the partial payments will be as follows:

) When 5 percent of the total original contract amount is earned from other bid items, the lesser of 50 percent of the amount bid for
mobilization or 5 percent of the total original contract amount, Jess retainage, will be paid;

b) When 10 percent of thetotal original contract amount is earned from other bid items, the lesser of 100 percent of the amount bid
for mobilization or 10 percent of the total original contract amount, less retainage, will be paid; and,

¢} Upon completion of 2Il work on the project, mobilization in excess of 10 percent of the total original contract amount will be paid.

The above schedule of partial payments for mobilization shall not be construed to limit or prectude partial payments provided by the

contract. B (éi
201.4.02 Incidental Basis ) S
When not listed in the bid schedule, mobilization will be considered incidental work.
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202 Temporary Protection and Direction of Traffic
202.1.00 Description

This work consists of fernishing, installing, moving, operating, and maintaining signs, barricades, and other traffic control devices

throughout the area affected by the project.

202.2.00 Materials

All materials used in temporary installations under this section shall be in conformance with the ODOT Standard Specifications and the
ODOT Short Term Traffic Control Handbook. All signs to be used at night shall have standard CDOT reflectorized backgrounds.

202.3.00 Construction
202.3.01 General
Protective and directional devices shall be provided by the contractor as required. The devices and their placement shall conform to the
requirements of the ODOT Standard Specifications and the ODOT Short Term Traffic Control Handbook.

If the contractor fails to furnish and maintain appropriate protective and directional devices, the engineer may suspend the work and/or
correct the deficiency. The cost of such corrective measures will be the contractor's responsibility.

202.3.02 Contractor's Plan and Schedule 7
Prior to beginning the work, the contractor shall submit a proposed plan for protective and directional measures. During the performance
of the work, the contractor shall submit any proposed revisions to the plan for the engineer's approval.

No work shall be started on any stage of construction until the traffic control plan has been approved and all approved traffic control devices
are in place.

During construction, the contractor shall determine if any protective and directional devices are required in addition to those in place and
shall immediately notify the engineer. The contractor shall immediately make any changes approved or directed by the engineer but shall
not place or remove devices without prior approval from the engineer.

202.3.03 Maintenance
The contractor shall maintain all traffic devices in proper posmon clean, and legible at all times. Vegetative growth or other materials
shall be trimmed or removed to permit clear vision of the devices. Lights, beacons, and flashers shall be kept clean, visible and operable.
The effectiveness of the instatlations shall be. verified at frequent intervals, both in daylight and dark, by actual-travel and inspection by the
contractor. Devices damaged or destroyed by any means shall be repaired, replaced, or restored by the contractor.

The contractor shall have a person on the job during working hours, and on call at all other times, who will maintain all directional and
warning devices in proper position and condition. The name and phone number for that person shall be on file with the engineer and local
law enforcement agencies.

Temporary devices used under these provisions remain the property of the contractor and shall be moved, removed, or made inoperative
as occasion dictates during the life of the contract. Inappropriate temporary or existing signos shall be covered or turned to preclude visibitity
to traffic. Flags shall be removed or rolled and completely covered with an opaque, black, nonreflective sheath.

Upon completioh of the work the devices shall be removed from the project and evidence of their existence obliterated.

202.3.04 Flaggers, Signal Operators, and Pilot Car Operators
Flaggers, signal operators, and pilot car operators shall have satisfactorily completed the ODOT approved training courses and shall
maintain in their possession a current certification.

202.3.05 Concrete Barriers
Temporary concreie barriers shall be placed on appropriate supports to protect the pavement when directed.

202.3.06 Oiling Road Markers
Oiling road markers used in chip seals and oil mats shall be installed during the 24-hour period immediately prior to placement of the chip
seals or oil mats. The covers on the markers shall be removed when the engineer orders termination of traffic control by pilot car. In the
event a section of roadway is not completed when pilot car traffic control ends, another set of markers shall be installed immediately prior
to the next application of oil.

The oiling road markers shall be installed so that they will remain in place at least 30 days to allow time for permanent striping. Nailing
the markers to the roadway surface may be required.
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202.3.07 Lane Closures
The contractor shall obtain the engineer's approval of proposed methods and timing of lane closures.

202.3.08 Temporary Ilumination and Traffic Signals )
Electrical power for temporary illumination and traffic signals shall be arranged for and provided by the contractor.

202.3.09 Stripe Removal
The removal of temporary striping shall be scheduled to coincide with the painting of revised temporary stripiog or permanent striping.

Pavement striping on pavement surfaces to remain shall be removed so that the pavement surface is not damaged. Any permanent pavement
surfaces damaged in stripe removal shall be repaired by the contractor.

202.3.10 Temporary Direct Access on Access-Controlied Roads
The contractor shall not open or use any temporary direct access to a controlled access road without written approval from the engineer.

202.3.11 Obstruction of Traffic _
The contractor shall conduct work to assure the least possible obstruction to traffic. Work which would restrict or interrupt traffic

‘'movement shall not be performed on opposite sides of the traveled way at the same time.

202.3.12 Temporary Pavement Markers and Striping
‘When existing pavement markings are destroyed, they will be replaced with-temporary pavement markings in compliance with ODOT
Standard Specifications and ODOT Short Term Traffic Control Handbook. Temporary pavement markings shall be reflective and be either
approved flexible pavement markers or pressure sensitive traffic marking tape. Nail the markers to the roadway surface if necessary.
Replace missing rmarkers at contractor’s expense.

‘When pressure sensitive marking tape is used, each siripe shall be a minimum of 4 inches wide and 48 inches long and shalt be placed at
intervals of no more than 25-foot centers on the lane separation line to delineate the path of travei for vehicles.

The contractor shall place temporary lane markers, crosswalk markings and furn arrows, as du'ected by the engineer, on new paving prior
to opening the pavement to traffic.

The temporary pavement markings shall be maintained in serviceable condition by the contractor during the interval of time they are in
use. All preliminary layout and marking in preparation for application and the application of the temporary pavement markings shall be the
contractor’s responsibility.

If specified or directed, the contractor shall remove the iemporary pavement markings prior to placement of subsequent paving materiais
or permanent lane markings.

202.4.00 Measurement and Payment
202.4.01 Generzl

Measurement and payment for temporary protection and direction of traffic will include, but not necessarily be limited to, the following
work items:
a) Furnishing and installing tubular markers, flashers, and other traffic control devices not covered by other pay items;
b) FPurnishing, placing, maintaining, moving and removing all devices and pavement markings;
¢) Furnishing, placing, maintaining, and removing temporary sign covers;
d) Providing for and furnishing electrical energy;
.¢) Cleaning up and removing devices destroyed or damaged by public traffic;

f) Furnishing, placing, maintaining, and removing temporary guard rail installations;

2) Furnishing, placing, maintaining, and removing temporary concrete barriers as necessary, and for final removal of temporary concrete
barriers from the project;

h) Furnishing, placing, maintaining, and removing temporary earth or aggregate mounds as a protective end treatment for temporary
concrete barrier;

i} Fumishing and placing oiling road markers with covers and removing the covers:
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iy Maintaining all directional and warning devices; and,
k) Furnishing ail other labor, materials, and equipment necessary to perform the temporary protection and direction of traffic.

202.4.02 Lump Sum Basis
Temporary protection and direction of traffic will be paid on a Iump sum basis for all required.

202.4.03 Unit Price Basis

Temporary protection and direction of traffic will be measured and paid for at the unit price for each of the pay items listed in the bld
schedule. -

202.4.04 Incidental Basis
Moving and reinstalling signs, barricades, attenuators, plastic drums, and defineators required by construction will be considered incidental
work. When not listed in the bid schedule, temporary protecuon and direction of traffic, or any specific items necessary in the work, will
be considered incidentat work.

60 August 196 -



Y
-
J

203 Clearing and Grubbing

203.1.00 Description 62
203.2.00 Materials 62

203.3.00 Construction 62

203.3.01 Clearing 62
203.3.02 Grubbing 62
203.3,02A Excavation Areas 62
203.3.02B Embankment Areas 62
203.3.03 Disposal 62
203.3.04 Merckantable Timber 62

203.4.00 Measurement and Payment 62

203.4.01 Acreage Basis 62
203.4.02 Lump Sum Basis 62
203.4.03 lncidental Basis 62

61




203 Clearing and Grubbing
203.1.00 Description

This work consists of clearing, removal and disposal of all debris and vegetation such as stumps, trees, logs, roots, shrubs, vines, grass

and weeds within the designated limits, and to preserve from injury or defacement such objects and vegetation as are designated to remain
in place.

Clearing is defined as the cutting and removal of trees, bushes, vines and other vegetative growth at or above the surface of the ground.

Grubbing is defined as the removal of vegetative growth and wood items remaining at or below the ground surface following the clearing
operation. .

203.2.00 Materials
None required.

203.3.00 Construction
203.3.01 Clearing _
Trees and brush shall be cut such that no stump extends above the ground surface more than 6 inches.

203.3.02 Grubbing
203.3.02A Excavation Areas

All roots and embedded wood shall be removed to 2 depth not less than 6 iches below the subgréde or slope surface to which the
excavation is constructed. All stumps shall be completely removed.
203.3.02B Embankment Areas
All stumps, roots, and embedded wood shall be removed to a depth not fess than  foot befow the subgrade or slope surface on which
the embankment is to be constructed.
203.3.03 Disposal

Clearing and grubbing vegetation shall be disposed of by the contractor in a manner satisfactory to the engineer and in compliance with
federal, state, and local laws and ordinances.

203.3.04 Merchantable Timber
Merchantable timber shalt become the property of the contractor.

203.4.00 Measurement and Payment
203.4.01 Acreage Basis
Clearing and grubbing will be measured and paid for on an acreage basis, to the nearest 0.1 acre.

203.4.02 Lump Sum Basis
Clearing and grubbing will be measured and paid for on a lump sum basis for all required.

203.4.03 Incidental Basis
When not listed in the bid schedule, clearing and grubbing will be considered incidental work,
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204 Earthwork

204.1.00 Description
204.1.01 General

This work consists of excavating and grading for roadways, side streets, sidewalk and planting areas, alleys, cuts, embankments, slopes, /" ™y

roadway ditches, driveways, and all other earth moving work required in the construction of the projéct, including disposal of surplus ﬂ

material,

Excavation and grading specified as incidental to work items in under other sections of these specifications will not be included in this
section, .

204.1.02 Unclassified Excavation T :
Unclassified excavation is defined as all excavation regardless of the type, nature, or condition of the materials encountered. The contractor
shall assume full responsibility to estimate the kind and extent of the various materials to be encountered.,

204.1.03 Classified Excavation
204.1.03A Common Excavation .
Common excavation is defined as removal of all material not classified as rock or boulder excavation.
204.1.03B Rock Excavation E
Rock excavation is defined as removal of solid bedrock, or ledge rock, which in the opinion of the engineer cannot be excavated or removed
by dozers with rippers, or hydraulic excavators, but which requires systematic drifling and blasting or the use of pneumatic rock splitters,
hammers, and wedges.

If material that is classified as rock is mechanically removed with grading equipment, the volume of materizl removed shall be measured
and paid for as common excavation.

204.1.03C Boulder Excavation )
Boulder excavation is defined as the removal of masses of igneous, sedimentary or metamorphic stone material which has one or more
dimensions of 36" or greater or a displacement of one cubic yard or more, which is removed without drilling, blasting or splitting.
204.1.03D Ditch Excavation : T :
Ditch excavation is a specialized form of common excavation requiring work in an easement or other limited space to excavate ditches or
changels not part of the roadway construction. ‘ B ‘

204.1.04 Borrow Excavation _ ‘
Borrow excavation is defined as material obtained from borrow sources lying outside and independent of planned roadbed excavation or
other required excavation eccurring within the project Iimits. ' .

204.1.05 . Overexcavation
Overexcavation is the removal of unsuitabie material below the limits designated for excavation.

204.2.00 Materials _

2042.01 Borrow and Embankment Materials :

The contractor shail provide embankment and borrow materials of approved earth, sand, gravel or rock, or combinations thereof, free of
peat, humus, muck, vegetative matter, organic matter or other materials detrimental to the construction of firm, dense, and sound
embankment.

The contractor shall use all approved materials originating from the required excavations as far as practicable in the formation of
embankments and subgrade, and for bedding, backfilling and other work as shown or directed. : '

204.3.00 Construction :

2043.01 Preservation of Existing Improvements _

The contractor shall conduct operations in a manner that will protect existing highway facilities, utitities, railroad tracks, and other non-
highway facilities. The contractor shall furnish and install sheet piling, cribbing bulkheads, shores, or whatever means may be necessary
(o support material carrying existing facilities, or to support the facilities themselves, and maintain such supports until no longer needed.
The contractor shall protect temporary pavements, facilities, utilities and installations until they are no longer required. When temporary
supports and other protective means are no longer required, the contractor shall remove and dispose of them. Existing improvements
damaged in the contractor’s operations shall be restored or replaced in accordance with Section 105 at no expense to the owner.

2043.02 Excavation of Existing Improvements

Earthwork includes excavating, hauling and depositing existing pavements, walks, driveways, surfacings, slabs, curbs, gutters and stmilar
structures, and of ali rock or gravel road surfacing materials when the materials are within the limits of the excavation.
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The contractor shall remove and dispose of pipes, conduits, logs, timbers, concrete and other structures, materials, objects and matter
encountered in the excavations, except items for which removal is otherwise specifically provided, as a part of the earthwork, The volumes
of such items from within the excavation areas shown will be included in the excavation quantities.

The contractor ghall remove the remaining ends of abandoned pipes or portions of other items partially removed under this work which
would be left exposed on side slopes or at subgrade, to a minimum of 1 foot beyond or below the finished slope or subgrade. Abandoned

| - pipes shall be capped or piugged, watertight, in accordance with the pipe manufacturer's recommendations or as directed.

204.3.03 Overexcavation .

The contractor shall remove unsuitable subgrade material as directed. Excavation below subgrade shall be of the same classification as
that above subgrade provided it is removed in the same operation s the excavation above subgrade. When the madway excavation has been
completed and it is required to move equipment in to excavate unsuitable material, or where special equipment is reqmred the work shall
be performed as directed and will be paid for as overexcavation.

Excavations made below grade without authorization shall be restared to grade by the contractor, as directed, at no expense to the owner.

The congractor shall remove any material which is excavated, displaced, or loosened outside and beyond the required slopes, lines, or
grades, regardless of whether the overbreak is due to blasting, to the inherent character of any formation encountered, or to any other cause,
Removal and disposal of overbreak, and replacement with approved materials, shall be by the contractor at no expense to the owner except
in cases where the engineer determines that such overbreak was unavoidable.

- 204.3.04 Use of Explosives
The use of explosives shall conformn to the provisions of Section 107. The contractor shall provide a state-certified explosives technician

to supervise the drilling and blasting operations.

The use of explosives shall be avoided as far as practicabfe, and in no case shall tunnel blasting methods be used.. When blasting is
required, it shall be controlled in a manner that wilt avoid possible shattering or loosening of materials outside of the slope lines.

When excavation is made in hiard, sofid rock to depths of 10 feet or more, the blasting shalt be done by the pre-splitting or pre-shearing
method. The pre-splitting shall be accomplished by line drilling relief holes at uniform intervals along the top line and along the specified
slope line to subgrade depth, but not to exceed a vertical deplh of 30 feet.

z 204.3 05 Preparation of Embankment Foundations

Prior to the construction of embankments, the contractor shall excavate unsuitable folmdaugn material. Basements, trenches, and holes
encounteregd within embankment limits shall be filled with approved material. Prior to backfilling, the contractor shall break concrete floors
of basements as directed. Themmamrshanbmktmmdmugl:enmegmmmbefomﬂnbmmmmlm placed. The naturat
ground underlying embankments shall be compacted to the densnty specified for the embankment material to be placed and to the depth of
the grubbing or a minimum of 1 foot

'204.3.06 Embankment Coastruction
Embankment construction shall include preparation of the areas upon which embankments are placed, construction of dxkﬁ. and the
placement and compaction of approved embankment material for replacement of unsnitable matenal and filing of holes, pits, and other
depresstons within the roadway area.

The contractor shall place embankments and fills in horizontal layers of 8 inches maximum depth and compact each layer to the density
specified. _

In the immediate vicinity of curbs, walks, driveways, inlets, manholes and similar structures, in holes, and where embankment and fill
materials cannot be reached by the normal compacting equipment, the contractor shall compact to specified density by approved methods.

When the excavated material consists predominately of rock two large to be placed in the thickness prescribed, the material may be placed
in thicknesses up to the average rock dimension not to exceed 3 feet. Each layer will be leveled and smoothed by distribution of spalls and
finer fraginents or earth. Where end dumping is employed, direct end dumping on the previously constructed layer of embankment will not
be permitted. Rock shall be dumped on the Iayer of embankment being constructed and dozed ahead into place. The large rock shall not
be placed where it will project above an elevation 2 feet below the finished subgrade.

‘When a rock fill is placed over any structure, the structure will be covered and compacted with a minimum of 2 feet of earth or other

approved material before the rock is placed.

Embankments shall not be constructed when the embankment material or the foundation on which the embankment would be placed is
frozen.
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204.3.07 Slide Removal and Repair
When a slope slides back of the finished slope fine or out of an embanluneut the contractor shall remove the slide material or replace the
embankment and refinish the slope, as directed. Only approved materials shall be used for the repair and reestablishment of slopes. The
resloping will be paid for as extra work.

Slopes undercut at the base, disturbed or made unstable through contractor's negligence shall be restored as directed by the engmeer at

no expense to the owner.
204.3.08 _Finishing Roadbed and Slops
After the main xcavation in rock or rocky cuts is completed, the contractor shall thoroughly test the slopes with bars or by ather approved
means and remove all loose, detached, broken, or otherwise unstable rock. The contractor shall remove jutting points and bn.ng the entire
cut slope area to a safe, trim and neat condition, The contractor shall dispose of the materials removed under this provision in the same
manner as other excavated material.

As a part of the earthwark, the contractor shall perform special grading on areas whick are shown as planting areas. The contractor shall
finish planting areas to smooth flowing lines and to the grades and cross sections established or: approved Rock, boulders, vegetanve matter,
and other objecnonable debris shall be removed as directed.

The contractor éhall blend the tops of cut banks with the adjacent terrain. -

The contractor shail trim ali roadbeds, ditches, and other excavations and embankments to the established lines, gradﬁ and cross sections.
All suiface features shall be left in a neat and well-finished condition.

‘The contractor shall backfill holes resulting from grubbing, removal work, basements, and trenches which lie outside the limits of required
excavation or embankment construction with approved roadbed excavation material. The fill shalf be smoothed and shaped to blend with
the surrounding 4rea. e

Immedmely prior to completion of the earthwork, the contractor shall clean the entire work area of debris and forelgn matier.

204.3. 09 Compaction
The maximom density of compacted materials w11lbedetenmnedbyAASI-I'l‘0T990rT 180. "The density ofoompactedmatemls mp!ace
will be determmed by AASHTO TI19, T 205 or T 238, or other approved methods.

The conu‘aclor shall compact all embmkments fills, and backﬁlls within 3 feet of ﬁtabllshed subgrade elevauon to a munmum m-place

density of 95 percent. Below the 3-foot limit, compaction shall be to 90 perceit.

The material within 1 foot below the established roadbed subgrade or structire foundation elevation shall be 3-inch maximur and shall
be compacted to 95 percent of maximum density.

The contracwr shall adjust the moisture content of the matenals fo provide opumum moisture for wmpacuon of embankments and backfills.
Embankment or backfil! materials shall not be placed in final position until moisture in excess of optimum moisture has been removed.

The contractor shall furnish and operate the nuclear gauge or shall retain an independent testing firm to perform the compaction testing.
The testing shall be conducted under the observation of the engineer and performed on all surfaces regardless of density requirements unless
otherwise directed by the engineer.

If the specified compaction is not obtained, the contractor shall notify the engineer. The contractor may be required to use a modlﬁed
compaction procedure or apply additional compactive effort. If approved materials meeting the specifications cannot be compacted to the

required density regardlcss of compactive effort or method, the engineer may reduce the required density or direct that alternate materials -

be used. In no case shall earrhwork operauons proceed until the contractor is able to compact the material to the sausfacuon of the eugmeer

204.3.10 Dlsposal of Excavated Materials :
Excavated material in excess of that needed to complete the work shall be disposed of at no expense to the owner,

204.4.00 Measurement and Payment
204,4.01 Unclassified and Classified Excavation
204.4.01A Cubic Yard Basis

Uaclassifted and classified excavation except boulder excavation will be measured on a cubxc yard basis, to the nearest 0.1 yard, in original

position prior to excavation. Pay quantities shall be computed to the neat lines and grades of excavation specified. The volume of boulder

and rock excavation shall be deducted from the total volume of excavated material determined by neat line measure. The calculated remainder

of the excavation shall be paid for by the class of material removed.
'
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204.4.01B Boulder Excavation
Boulder excavation will be measured in the field by the engineer prior to removal from the site. Boulders shall be measured for Jength,
width, and height to the nearest 0.1 foot. The volume of each boulder shall be defined as the product of 85 percent of each of the three
E measured dimensions. Boulder excavation shall be paid on a cubic yard basis to the nearest 0.1 cubic yard.

T
e 204.4.01C Lump Sum Basis
R Uncla.ssnf ed and classified excavation will be measured and paid for on a lump sum basis for all required.
204.4.02 Overexcavation )
 Whenlisted in the bid schedule, overexcavation will be measured and paid for on a cubic yard m-placc basis, to the nearest 0.1 yard. When
not listed in the bid schedule, overexcavation will be paid for as extra work.
204.4.03 Embankment
204.4.03A Cubic Yard Basis
Embankment will be measured and paid for on a cubic yard in-place basis, to the nearest 0.1 yard. Quantities will be determined by cross
section measurement of the material within the neat lines above the ground or base elevations existing at the time embankment construction
begins. No measurement or payment will be made for material required due to subsidence and settlement of the ground or foundation, for
settlement of mmena[s within the embankments, or for shrinkage, settlement, washout, slippage or loss regardless of the cause.
204.4.038 Lump Sum Basis
Embankment will be measured and paid for on 2 jump sum basis for all required.
204.4.04 Finishing Roadbed and Slopes
204.4.04A Lineal Foot Basis
Finishing roadbed and slopes will be measured and paid for on a lineal foot basis to the nearest foot. Measurement will be made
horizontally along the centerline of the main roadway, excluding the fength of bridges or openings for bridges.
204.4.04B Lump Sum Basis
‘When listed in the bid schedule, this work will be measured and paid for on a lump sum basis for all required.
204.4.05 Incidental Work
ﬂWhen not llsted in the bid schedule, excavation, embankment, and finishing roadbed and slopes will becons:dered incidental work.
of 0
(L ,
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205 Watering

205.1.00 Description

This work consists of furnishing and applying water, or combinations of water and compatible binders or additives, for use in road
or cmbankment construction and for the alleviation or prevention of dust nuisance.

Excluded from this section is watering used in conncction with portland cement concrete construction and curing or for watering which
is specified as incidental to work items in other sections of these specifications.

205.2.00 Materials
2052.01 Water
Water used in the work shall be free of silts and other matter deleterious to the quality of the material to which it is applied or with
which it is mixed. The contractor shall make arrangements for obtaining water and shall maintain an adequate supply of water at all
times. :
2052.02 Binders and Additives
Binders and additives used in watering work shall be as specified.

205.3.00 Construction

The contractor shall water by means of tank trucks equipped with spray bars, by hose and nozzle, or by other approved means which
insure uniform and controlled application. The use of splash boards will not be permitted.

The contractor shall perform watering at any hour of the day and on any day the week necessary for proper performance or protection
of the work and for alleviation of dust nuisance.

When compatible binder material or additive is combined with water in the work, the contractor shall mix it in conformance with the
manufacturer’s directions.

205.4.00 Measurement and Payment -
205.4.01 Volume Basis

Water will be measured in units of 1,000 gallons tn the nearcst 0.1 unit, exclusive of binders-and additives. Messurement will be made
in tanks or tank trucks of predetermined and approved capacities or by reliable approved meters provided by the contractor. Payment
will be made only for quantities approved for use in the work.

205.4.02 Weight Basis

Water will be measured in tons 1o the nearcst 0.01 ton. Measurcment and payment will be for the actual tons used based on weigh
tickets presented for approval on the day the water is delivered, No measurement or payment will be allowed on tickets not so delivered
and approved. '

205403 Binders and Additives

Binders and additives combined with watcr for watering purposes will be measured aepafatcly from the water and will be paid for at
the unit prices listed in the bid schedule. -

205.4.04 Incidental Basis
When not listed in the bid schedule, water will be considered incidental work.,

70 June 1992
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206 Subgrade

206.1.00 Description

‘This work consists of the preparation of the subgrade. Subgrade is defined as the area of new or existing roads, streets, alleys, driveways, /f:\
sidewalks, or other public places upon which additional materials are to be placed as a part of work covered in other sections or by future 7"~ &
work. Subgrade is classified as untreated or treated. i

206.1.01 Untreated Subgrade
The top one foot of material placed in embankments or unmoved from cuts in the normal grading of thé roadbed and which is brought to
true lme and grade, shaped and compacted to provide a foundation for the pavement structure constitutes untreated subgrade.

206.1.02 Treated Subgrade
Subgrade which is improved by the addition of stabilizers and prepared as in untreated subgrade consututﬁ treated subgrade.

206.2.00 Materials
. 206.2.01 Soil Stabilizing Materials
- - Soil stabifizing materials shall conform to the following requirements.

-~

Material Ivpe ﬁréde

Hydrated Lime AASHTO M 216, Type 1 Grade A

Granular Quicklime (Ca0) AASHTO T 27 and T 219 for 100 percent passing
grading and hydroxide 3/8-inch sieve,
content, with min. 85 max. 15 percent
percent Calcium Hydroxide passing 100 sieve

Caltcium Chloride AASHTO M 144, sampling -

and testing in accordance
with AASHTO T 143

Sodium Chloride AASHTO M 143 -
Portland Cement AASHTO M 85 Conform to Portiand
Cement in-Section 212 s,
= Storage of materials shall conform to the requirements of Section 106, ‘{ -
2062.02 Water

Water shall conform to the requirements of Section 205.

206.3.00 ' Construction
206.3.01 Preparation
Prior to starting subgrade work, including backfill, all underground work contemplated in the area of the subgrade shall be comnpleted.
This requirement includes work by the contractor, by the owner, or by others.

The contractor shall drain all depressions or ruts which contain water.
206.3.02 Untreated Subgrade

The contractor shall remove unsuitable material as directed and replace with approved material. The subgrade shall be excavated and
shaped to fine, grade, and cross section and compacted to the specified density. Compaction shall extend to a line one foot beyond the edge
of the paving, curbs, or forms.

- Subgrade areas which are tco wet to be compacted to specified density, but which in the judgement of the engineer otherwise meet the

requirements, shall be scarified and aerated to provide optimum moisture content. The scarification and aeration shall be performed at no
additional expense to the owner.

The engineer may authorize the removal and/or stabilizing of material as extra work.
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206.3.03 Treated Subgrade
206.3.03A General o
The contractor shatl blade, disc, harrow or scarify and thoroughly break up the surface of areas to be treated or aerated to the full depth
and width as shown. Cemented soil clods shall be reduced to the size specified and soil brought to the required moisture content. Subgrade
material shall be shaped and sized to pass through the mixing machine.

Stabilizing materials shall be applied only when the temperature is above freezing and when wind and other weather conditions are not
detrimental to the work or to the public. The contractor shall take all precautions necessary to prevent injury to persons, livestock or
property. Any material which is spilled or deposited at places other than on areas designated to be treated shall be immediately picked up,
buried or made harmless at no expense to the owner.

206.3.03B Addition of Stabhilizing Materfal
The contractor shall apply stabilizing materials at a uniform rate as speclﬂed using equipment and meéthods that will insure uniformity of
distribution. The use of blade graders to distribute lime will not be permited. Only equipment that is used for watering and for applying
and mixing the stabilizing material shall be permitted to pass over the material until afier it is mixed into the soil. If necessary, water should
be added during mixing operations to provide optimum moisture content.

206.3.03C Mixing
The contractor shall perform miing operations until the treated subgrade material is uniform and’ free of streaks or pockets. and all
material, other than stones, will pass a 1-inch sieve. -

The percent content of the stabilizing material shall not vary more than 1 percent from the amount specified.

206.3.03D Finishing
Immediately after mixing of a treated subgrade, ﬂmmmaorshallgmdememman:cclﬂcdlm.gmdeandcmssmonandmmpaa

the mixture to the specified density.

The matecial shall be compacted and finished within 12 hours after compaction begins. If the contractor has not compacted and finished
the material within 12 hours, the mixture shall be loosened and stabilizing material and water added as directed. The freshened material shall
then be remixed, regraded and compacted, at no additionzl expense to the owner. During compaction, the contractor shall maintain the
mixture at proper grade and cross section and at optimum moisture content.

2063.03E Curing
The contractor shall limit traffic over treated subgrade to wheel loads which do not cause any damage to the subgrade and which do not
visibly deflect, ravel or wear the surface. The contractor shall keep the finished surfice moist and protected from mtting, spalling,
displacement and disfiguration for a period of seven days or until a subsequent course of material is placed which will prevent drying of the
mixture by evaporation or absorption. '

206.3.04 Tolerances
The contractér shall rework areas found to be deficient in thickness by more than 0.04 foot, except that fresh stabilizing material shall be
added in an amount equal to ene half of the original amount. The contractor shall accomplish all reworking at no expense to the owner.

The finished surface of treated and untreated subgrade shall not vary more than 0.04 foot from established grade and cross section at any
point. The finished surface, when tested with a 12-foot straightedge, shall not vary from the testing edge by more than 0.04 foot at any point.

206.3.05 Compaction
The required density of treated and untreated subgrade materials shail be not less than 95 percent of maximum density as determined by
AASHTO T 99. Testing methods used for determining in-place density shall be according to AASHT® T 191, T 205 and T 238.

In addition to density requirements, the finished subgrade shall be firm and unyielding. Unyielding means o more than 1/4-inch deflection
of the subgrade when proof-rolled with a fully loaded 10-12 CY dump truck. Compaction testing and proof-rolling shall be done within 24
hours prior to placing base matetial on the subgrade.

Areas of visible deflection shall be overexcavated to 2 minimum of 12 inches or more, as directed, below subgrade. Fabric shalf be placed,
and the overexcavated subbase area shall be backfilled up to subgrade elevation with a single 1ift of 1-1/2™ - 0" crushed rock and compacted.
The density of the top 6 inches of the subbase rock shall be as specified for aggregate base. In addition, these areas shall be proof-rolled to
verify they are firm and unyielding as specified above. ‘

The contractor shalt furnish and operate the nuclear gauge or shall retain an independent testing firm to perform the compaction testing.

The testing shall be conducted under the observation of the engineer and performed on all surfaces regardlass of density requirements unless
otherwise directed by the engineer.
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If the specified compaction is not obtained, the contractor shall notify the engineer. The contractor may be required to use a modified
compaction procedure or apply additional compactive effort. If approved materials meeting the specifications cannot be compacted to the
required density regardless of compactive effort or method, the engineer may reduce the required density or direct that alternate materials
be used. In no case shall finishing and compaction of the subgrade proceed until the contractor is able to compact the material to the
satisfaction of the engineer.

206.4.00 Measurement and Payment

206.4.01 Untreated Subgrade .
_Untreated subgrade will be considered incidental work. - : :

206.4.02 Treated Subgrade
Treated subprade will be measured on the surface to the nearest 0.1 foot. Paymentmllbeonasqmyardbas:s to the nearest 0.1 square
yard.

206.4.03 Soil Stabilizing Materials

Soil stabilizing materials will be measured and paid for by the tort, dry weight, to the nearest 0.01 ton. Packaged materials will be accepted

at the net weight shown by the manufacturer, subject to periodic verification and approval. The contractor shalf provide a certificate with

each shipment together with a certified copy of the weight of each delivery. Measurement and payment of stabilizing material will not include’

any which is lost, displaced, used in reworking, used in restoration work or used contrary to direction.

206.4.04 [Incidental Work _
‘When not listed in the bid schedule, draining water from the subgrade; soil stabilization work; smoothing the subgrade in preparation for

staking; blading, shaping, and compacting the subgrade, including roadbed materials, 1o final lme, grade and cross secuon, and other

-anticipated items will be considered incidental work

LZ8 ' | | August 1996



207 Aggregate Base

(t T 207.1.00
B 207.2.00

207.2.01
207.2.02
207.2.03
207.2.04
207.2.05
207.2.06

207.3.00
207.3.01

207.3.02
207.3.03

Description 76
Materials 76

Fracture of Gravel 76
Durability 76

Sand Equivalent 76

Liquid Limit and Plasticity 76
Grading Requirements 77
Acceptance 77

Construction 77
Stockpiling 77
Mixing 77

Placing 77

207.3.03A Weather Limitations 77
207.3.03B Equipment 77
207.3.03C Thickness of Lifts 78

207.3.04

Compaction 78

207.3.04A Equipment 78
207.3.04B Density 78

| (A( s 207.3.05

N 207.4.00
207.4.01
207.4.02
207.4.03
207.4.04
207.4.05
207.4.06

Surface Tolerance 78

Measurement and Payment 78

Square Yard Basis 78
Cubic Yard In-Place Basis 78

Cubic Yard Vehicle Measure Basis 78

Cubic Yard in Stockpile 78
Ton Basis 78
Incidental Basis 79

75




207 Aggregate Base
207.1.00 Description

This work consists of furnishing and placing one or more courses of aggregates, as subbase or base, on an approved subgrade or subbase.

207.2.00 Materials

Base aggregates shall consist of erushed gravel or crushed rock, including sand.

207.2.01 Fracture of Gravel

Gravel shall have at least one fractured face on 50 percent of the material retained on each sieve size 1 172 inch and above and 70 percent
for the material passing the 1 1/2-inch sieve and retained on each of the sieves down to 1/4 inch.

207.2.02 Durability

The source material from which aggregate base materials are obtained, produced or manufactured, shall meet the following qualifying
test requirements. : -

Test Test Method Requirements

Degradation:
Passing No. 20 sieve OSHD TM 208 30% Max.
Sediment Height OSHD TM 208 3" Max.
Abrasion: OSHD TH 211 35% Max.

207.2.03 Sand Equivalent
Base aggregates to be incorporated in the work shall have a sand equivalent of not less than 30 when tested in conformance with OSHD
T™ 101, '

207.2.04 Liguid Limit and Plasticity
Base aggrepate shall meet the following requirements.

— LIQUID LIMIT AND PLASTICITY INDEX VALUES

Liquid Limit Plasticity Index

Percent of HMaterial (Maximum) (Maximum)
Passing Ho. 40 Sieve OSHD TM 102 OShHD TM 103 -
0.0 to 5.0, inclusive 33 6
© 5.1 to 10.0, inclusive 30 5
10.1 to 15.0, inclusive 27 &
15.1 to 20.0, inclusive 24 3
20.1 to 25.0, inclusive 21 2
Over 23.0 21 0 or N.P.

76

A

N

e

-



207.2.05 Grading Requirements
Base aggregates shall conform to the following grading requirements,

o GRADING REQUIREMENTS FOR BASE AGGREGATES

- ﬂ,‘
(% o Separated Sizes: 2 1/2"-0 2u-0 1 1/24-0 180 n-Q
Sieve Size Percentages Passing (by weight)
3n 100
2 1/2n 95-100 100
2 - 95-100 100 .
1 1/2m - - 95-100 100
1 1740 55-75 - - - .
v - 55-75 - 90-100 100
374y - - 55-75 - 90-100
172 - - - 55-75% -
. 3/8v - - - - 55-75
e 174n 30-45 30-45 35-50 40-55 40-60
Ho. 10 12-27 12-27 14-30 16-33 16-36
. HNo, 40 -~ 0-16 0-16 3-18 8-24 . 8-24

_ Ho. 200 0-9 0-9 0-8 0-8 0-10
The defermination of sizes and grading shali be in conformance with AASHTO T27.

207.2.06 Acceptance
Aggregate base will be sampled for acceptance at one or more of the following times as determined by the engineer:

a) Inits final state on the roadbed afier all processing and prior to the placement of subsequent surfacing materials;
b) In the stockpile after all shaping work has been completed; or,

¢) Immediately after crushing.

.. - 207.3.00 Construction
f( 207.3.01 Stockpiling
AN The materials to be farnished i in stockpiles shall be of the kinds, sizes and qua]lty specified. Each designated size s of material shall be placed
in a separate stoclcpile .

Stoclcpﬂs shall be at least 8 feet high with side slopes ot‘ 1 1/2 horizontal to 1 vertical. The method used in placmg the material in the
stockpile shall be such as to minimize segregation of the aggregate particles. .

207.3.02 Mixing
The materials shall be mixed until well blended. The contractor shall add water during mixing in an amount sufficient to provide optimum
moisture content plus or minus 2 percent.

The subbase or base course materials shall be mixed by one of the following methods.

a) Stationary Plant Method - Materials mixed by means of a pug mill or other type of mixer, transported to the project at proper moisture
content and placed by approved equipment;

b) Travel Piant Method - Materials mixed and placed on the project in a continuous operation; or,
¢) ' Road Mix Method - Materials mixed on the project by motor graders or other approved equipment.

207.3.03 Placing
207.3.03A Weather Limitations
When, in the judgment of the engineer, weather conditions will be detrimental to the work, the contractor shall suspend operations until
the weather is favorable. No aggregate base materials shall be placed in the snow or on a soft, muddy or frozen subgrade.

207.3.03B8 Eqmpment

Equipment necessary for construction of aggregate base shall provide for efficient and continuous operauons and shall conform to the
following requirements.

{ ' *
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a) Hauling equipment - Vehicles for hauling aggregate or mixtures of aggregate and water shall be capable of depositing the material into
or in front of spreading equipment with minimum of segregation.

b} Spreading equipment - The equipment shall be capable of spreading and striking off material to the designated Line, grade and
transverse slope with a uniform surface texture free of excessive segregation or fracture of material,

207.3.03C Thickness of Lifts
If the required compacted depth of the subbase or base course exceeds 6 inches, ‘it shall be constructed in two or more layers of
approximately equal thickness. The maximum compacted thickness of any one layer shall not exceed 6 inches. \

207.3.04 Compaction
207.3.04A Equipment
Equipment used to compact aggregate bases shall be self-propelled steel wheel or pneumatic tire rollers. Rollers shall be capable of
compacting materials to a firm, even surface.

207.3.04B Density : B
During compaction, materials shall be maintained within 2 percent of the optimum moisture content. The contractor shall begin compaction
of each layer immediately after the material is spread and continue until a density of not less than 95 percent of the maximum density has
been achieved. Maximum density wili be determised by AASHTO T99 method as corrected for oversize by AASHTO T224.

If the specified compaction is not obtained, the contractor shall notify the engineer. The contractor may be required to use a modified
compaction procedure or apply additional compactive effort. If approved materials meeting the specifications cannot be compacted to the
required density regardless of compactive effort or method, the engineer may reduce the required density or direct that alternate materials

be used. Innomscdmllaggwgateplacerhempmoeeduuﬁlﬁwmmmrisablemmmpactthemateﬁaltoﬁnemﬁsfacﬁdnofﬂgemginber."

In addition to density requirements, the finished subgrade shali be firm and umyielding. Unyielding means no more than 1/4-inch deflection
of the subgrade when proof-rolled with a fully Joaded 10-12 CY dump truck. Compaction testing and proof-rolling shall be done within 24
hours prior to placing base material on the subgrade. ' : :

Areas of visible deflection shall be overexcavated to a minimum of 12 inches or more, as directed, below subgrade. Fabric shall be placed,
and the overexcavated subbase area shall be backfilled up to subgrade elevation with a single lift of 1-1/2" - 0" crushed rock and compacted.
The density of the top 6 inches of the subbase rock shall be as specified for aggregate base. In addition, these areas shall be proof-rolled to
verify they are firm and unyielding as specified above. T o

The contractor shall furnish and operate the nuclear gauge or shall retain'an mdependent testmgﬂrm;o perform the mmpactlon mtmg '

The testing shall be conducted under the observation of the engineer and performed on all surfaces regardiess of density requiréments unless
otherwise directed by thie engineer. o

207.3.05 Surface Tolerance )

The surface of the aggregate base shall be within -0.04 foot to +0.02 foot of plan elevation at any one point. The final surface shall not
deviate at any point more than 0.04 foot from the bottom-of a 12-foot straightedge laid in any direction on the sarface on either side of the
roadway crown. B

When directed by the engineer, the surface shall be tested with a 12-foot straightedge furnished and operated by the contractor. The surface
shall rot vary from the testing edge by more than 0.04 foot at any point. The engincer will observe this testing and may require additional
testing. The average of the variation from the design grade shall not be greater than 40 percent of the allowable maximum variation.

207.4.00 Measurement and Payment
207.4.01 Square Yard Basis '

Aggregate base will be measured on the surface to the nearest 0.1 foot, Payment will be on a square yard basis, to the nearest 0.1 yard.

2(7.4.02 Cubic Yard In-Place Basis :
Aggregate base will be measured and paid for on a cubic yard basis, to the nearest 0.1 yard. The thickness will be measured by depth tests,

cores, or elevations. A minimum of one depth measurement shall be made for each 300 square yards of material placed. The measurements.
shall be made to the nearest 0.01 foot. On individual depth measurements, thicknesses more than 0.04 foot in excess of the specified thickness .

shall be considered to be specified thickness plus 0.04 foot in computing the yardage for payment.

207.4.03 Cubic Yard Vehicle Measure Basis . .
Aggregate base will be measured and paid for on a cubic yard basis, to the nearest 0.1 yard, for the material in the hauling vehicle at the
point of delivery. To facilitate measurement, the contractor shall strike off the top of each load as directed.

"
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207.4.04 Cubic Yard in Stockpile _
Aggregate base will bé measured and paid for on a cubic yard basis, to the nearest 0.1 cubic yard, for the material in the stockpile.

207.4.85 Ton Basis
Aggregates will be measured and paid for on a ton basis, to the nearest 0.01 ton.

207.4.06 Incidental Basis
When not listed in the bid schedule, base aggregates will be considered incidental work. -
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208 Asphalt Treated Base (ATB)

208.1.00 Description

ATB is a mixture of asphalt cement, well graded, high quality aggregate, mincral filler, and additives as required. The mixture is
heated and plant mixed into a uniformly coated mass, hot laid on an approved base, and compacted to specified density. -

208.2.00 Materials

208.2.01 Asphalt
Asphalt materials ghall conform to the requirements of Section 211.

208.2.02 Agpregates

Aggregates for ATB shall conform to the requirements of Section 207. In addiﬁon. to the sizes and gradings shown in Section 207,
aggregate may consist of crushed open-graded material meeting one of the following gradations. '

A

rd
S

i)

Sieve Size = cee-e- Gradationg==«--
Passing -0 3/4m-0
Percentages (by weight)
ju 100 -
374" - 100
1724 45-75 60-80
No. 4 5-30 5-35

No. 10 0-6 0-10 .
¥o. 200 0-2 . 0-2

Sixty five percent of the material retained on the 1/4-inch screen shall have at least one fractured face.
208.2.03 Recycled Materials .
The contractor may usc processed old asphalt concrete materials in the production of plant-mix bituminous base, Salvaged materials
recyeled into the new bituminous base shall not exceed 30 percent, by weight, of the total mixture. ' '
. N , N i‘
The old asphalt concrete proposed for use in the recycled mix shall contain hard, sound, durable aggregates. - : _ ﬁi_f.“:.: ;,}

208.2.04 Mix Formula and Tolerances
A job mix formula will be established for each aggregate source.

If there are no current approved mix formulas on file with the owner, the contractor shall submit a mix formula for the approval of
the engineer. The formula may be a current OSHD mix design.

If the mix formula is not approved by the engineer, then a new mix formula will be established at the contractor’s expense,
The proporﬁons of aggregate and asphalt cement in the mixture, by weight, shall be within the following ranges:

Aggregate . . . . . . . . 93.5 to 93.0 percent
Asphalt Cement . . . . . . 2.0 to 6.5 percent

Within the abave ranges, the job mix formula shall be comprised of either & single percentage each of aggregate and asphalt cement
or a single percentage each of new aggregate, recycled asphalt concrete, and asphalt cement. The asphalt cement content shall not vary
by more than 0.5 percent from thie percentage listed in the job mix formula.

The mixture will have a retained strength of not less than 70 percent when tested in accordance with OSHD TM 308.

208.3.00 Construction
208.3.01 Weather Conditions
Weather conditions under which ATB may be constructed shall conform to Section 211,

208.3,02 Preparation of Subgrade
Preparation of subgrade shall conform to the requirements of Section 206.

208.3.03 Mixing ,
Mixing shall conform to the requirements of Section 211,
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208.3.03 Mixing
Mixing shall conform to the requirements of Section 211.

208.3.04 Temperature of Mix _
The temperature of the ATB at the time of placement shall conform to the requirements of Section 211.

208.3.05 Placing
Placing shall conform to the requirements of Section 207, with the exception that motor graders may be used only where conditions
preclude the use of other types of spreading equipment and only with the approval of the engineer,

Vertical faces of curbs, gutters, caich basins, manholes and other appurtenances, against which ATB is to be placed, shall be painted
with emulsified asphalt.

Unless otherwise directed, a tack coat of emulsified asphalt shall be applied to each lift of ATB prior to placing succeeding lifts. The
grade of emulsified asphalt shall be as approved and the rate of application shall be in the range of 0.03 to 0.10 gallons of retained asphalt
per square yard.

208.3.06 Compaction
208.3.06A General
Compaction methods shall conform to the requirements of Section 211 except that the maximum thickness of each compacted lift shall
be 6 inches.

208.3.06B Density Requirements
Density of dense-graded ATB shall conform to the requirements of Section 211. Compaction of open graded mixes shall be achieved
by rolling until all roller marks disappear.

208.3.07 Surface Tolerance

The surface of the ATB shall be within -0.04 foot to +0.02 foot of plan clevation at any one point. The final surface shall not deviate
at any point more than 0.04 foot from the bottom of a 12-foot straightedge laid in any direction on the surface on either side of the
roadway crown.

When directed by the engincer the surface shall be tested with a 12-foot straightedge furnished and operated by the contractor. The
surface shall not vary from the testing edge by more than 0.04 foot at any point. The engineer will observe this testing and may require
additional testing. The average of the variation from the design grade shall not b& greater than 40 percent of the maximum allowable
deviation.

208.4.00 Measurement and Payment

208.4.01 Ton Basis
208.4.01A Single Unit Basis
ATB will be measured and paid for on a ton basis, to the nearest 0.01 ton. There will be no separate measurement or payment for
asphalt cement contained in the mixture. : ;

208.4.01B Separate Tonnages of Mixture and Asphalt Cement

When the bid schedule so indicates, ATB mixture and asphalt cement contained in the mixture will separately measured and paid for as
follows.

1) The quantity of ATB will be measured and paid for on a ton basis, to the nearest 0.01 ton. No deduction will be made for the weight
of the asphalt cement or any additive used in the mixture.

2) The asphalt cement or emulsified asphalt used in the ATB will be measured and paid for on a fon basis, to the nearest 0.01 ton.
If weigh tickets or invoice and tank stickings are not available to determine quantities, the quantities shall be based on extraction tests.

208.4.02 Square Yard Basis
ATB will be measured on the surface to the nearest 0.1 foot. Payment will be on a square yard basis, to the nearest 0.1 yard.
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209 Cement Treated Base (CTB)
209.1.00 Description

This work consists of constructing a CTB composed of aggregate, cement and water spread on an approved base or subgrade, compacted
and cured. -

209.2.00 Materials

209.2.01 Aggregate
The aggregate shall conform to the requirements of Section 207.

209.2.02 Portland Cement and Water
The portland cement and water shall conform to the requirements of Section 212.

209.2.03 Mix Design

The contractor shall furnish a mix design established in accordance with Section 212. The mixture shall be designed to ensure that at
least 85 percent of resulting batches will attain a2 minimum compressive strength of 750 psi at seven days. Durability on freeze/thaw and
wel/dry tests shall meet PCA standards. o

209.2.04 Ciiring Seal

The asphalt used in the curing seal shall be either CRS-1 or CRS-2 emulsified as phalt as designated. The emulsified asphalt shall conform
to the requirements of Section 210,

209.3.00 Construction
209.3.01 Weather Limitations

The CTB shall be constructed in accordance with the weather limitations set for portland cement concrete pavement construction in
Section 212.

209.3.02 Plant Mix CTB
209.3.02A Mixing Plant

The CTB mixture shall be mixed at a plant of the batch type or of the continuous mixing type, capable of providing a mix of aggregate,
. cement, and water of uniform proportions and consistency. ' ‘

209.3.028 Hauling and Placing . ] )
Vehicles for hauling the CTB mixture shall be watertight and capable of discharging the mix without segregation.

-Mixture which has begun to harden or take an initial set prior to placement will be rejected.

_ Spreading of the CTB mixture shali be by equipment which is capable of spreading the material without segregation, dragging, or fracture
of material. Placing shall be in widths which will hold the aumber of longitudinal joints to a minimum.

209.3.02C . Thickness and Number of Layers

When the compacted depth of CTB exceeds 6 inches, it shall be constructed in two or more layers of approximately equal thickness.
The maximum compacted thickness of any one layer shall not exceed 6 jnches. '

209.3.03 In-Place CTB
209.3.03A Preparation of Area

The matertals to be incorporated in the base shall be broken up to the full depth of the new treated base so that all material will pass a
2-inch sieve. The surface shall then be brought to uniform grade and cross section prior to adding any new aggregate,

209.3.03B Incorporation of Cement and Water
Cement shall be uniformly applied at the rate established by the engineer. The equipment and method used shall ensure the uniformity
of cement distribution throughout the material to be treated. Water shall be added during mixing operations 1o bring the mix to within -
Oto +1 1/2 percent of the optimum moisture/density point. This moisture content shall be maintained unti] the mixing is completed.
209.3.03C Mixing

The initial mixing of the cement, water, and aggregate materials shall be started within two hours after the application of the cement,
Mixing shall continue until a homogeneous mixture is obtained.
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209.3.04 PFlacing and Finishing
The mixture shall be spread to specified line, grade, and cross section and the entire depth of the mixture shail be compacted to
the specified density within two hours after mixing has been completed. . : _

209.3.05 Curing ,

Intermediate layers of CTB shall be kept continuously moist until the placement of succeeding layers of material. As soon as
possible after the CTB is constructed, and while it is still moist, the surface and exposed cdges shall be covered with an asphalt
curing seal. The emulsificd asphalt shall be applicd by pressure spray method at a uniform rate between 0.25 gallon and 0.35 gallon
per square yard of surface or more as necessary to provide a continuous, unbroken curing membrane. After the curing seal has been
applied, the CTB shall cure for & period of four days. .

The curing scal on any lift of CTB may be omitted if, within two hours after the start of mixing of the preceding lift, &
succeeding 1ift of material (CTB, bituminous base or asphalt conerete) is placed. Vibratory rollers will not be permitted in the
compaction of any succecding lift of material during the period of time from 2 hours to 96 hours after the mixing of any of the
underlying lifts of CTB.

2093.06 Compaction
2093.06A Equipment
Equipmeat used to compact CTB shall be self-propelled steel wheel or pneumatie tire rollers. Rollers shall be capable of
compacting the material to a firm, even surface.

209.3.06B Density .
The contractor shall begin compaction of each layer immediately afier the material is spread and continue until a density of not
less than 95 percent of the maximum density hag been achieved. Maximum density will be determined by OSHD TM 125.

If the specificd compaction is not obtained, the contractor shall notify the enginecr. The contractor may be required to use a
modified compaction procedure or apply additional compactive effort. If approved materials meeting the specifications cannot be
compacted to the required density regardless of compactive effort or method, the engineer may reduce the required density or direct
that alternate materials be used. In no case shall CTB construction proceed until the contractor is able to compact the material to the
satisfaction of the enginecr,

209307 Tolerances .
The surface of the CTB shall be within -0.04 foot to +0.02 foot of plan elevation at any one point. The final surface shall not
deviate at any point more than 0.04 foot from the botiom of a 12-foot straiphtedge Iaid in any direction on the surface on either side
of the roadway crown. -

When directed by the engineer, the surface shall be tested with a 12-foot straightedge furnished and operated by the contractor.
The surface shall not vary from the testing edge by more than 0.04 foot at any point. The engineer will observe this testing and
may requirc additional testing. The average of the variation from the design grade shall not be greater than 40 percent of the
allowable,

209.3.08° Haudfing Traffic Over CTB
Traffic will not be allowed. on the curing CTB mixture except as allowed by the enginecr. At-locations where traffic must be
routed over the CTB, the mixture shall be made with Type III cement. -

209.4.00 Measurement and Payment

209.4.01 Plant Mix CTB
Plant mix CTB mixture will be measured and paid for on a ton basis, to the nearest 0.01 ton.

‘When listed in the bid schedule, portland cement in the mixture will be measured and paid for-on a ton besis, to the nearest 0.01
ton.

209.4.02 In-Place CTB
209.4.02A Portland Cement
Portland cement will be measured and paid for on a ton basis, to the nearest 0.01 ton.

209.4.02B Aggregate ‘
New aggregate material will measured and paid for on a ton basis, to the nearest 0.01 ton,
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The work involved in constructing the in-place CTB, other than fumishing portland ccment and new base aggregates, will be
measured on the surface to the nearest 0.1 foot. Payment will be on a square yard basis, to the nearest 0.1 yard.
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210 Asphalt Surface Treatments
210.1.00 Description

This work consists of the application of asphalt materials, with or without aggregate cover materials, to approved roadway surfaces.

210.1.01 Asphalt Macadam
Asphalt macadam consists of multiple applications of asphalt and graded aggregate in alternating layers binding the aggregates together

to produce a firm surfacing.

210,102 Prime Coat
A prime coat is a single application of emulsified asphalt to a prepared aggregate base. It may also include the apphcauon of cover

agpregate.

210.1.03 Tack Coat
A tack coat is an application of emulsified asphalt or asphalt cement to an existing pavement prior to placing an overlying course of asphalt

paving.

210.1.04 Aggregate Seal ~ -
An aggregate seal consists of one or more applications of emulsified asphalt to an existing pavement followed by an aggregate cover.

210.1.05 Fog Seal
A fog seal consists of a light application of emulsified asphalt to an existing pavement.

210.1.06 Sand Seal .
A sand seal consists of an application of emulsified asphalt to an existing pavement followed by a cover of fine aggregate,

210.1.07 Shurry Seal
A slurry seal is 2 mixture of emulsified asphalt, fine aggregate and mineral filler applied to an existing pavement surface. 'I'he cured sturry
shzll have a homogenous appearance, fill all cracks, adhere firmly to the surface, and have skid resistant texture. Type I is intended for crack
filling and fine seal. Type II is intended for a general seal and medium textured surface. Type IIf is imended for one course in a two-course
slurry and produces a highly textured surface,

210,1.08 Crack Seal
A crack seal consists of an application of rubberized sealant to a crack in existing pavement.

210.1,09 Choke
Choke is a covering of fine aggregate to reduce the surface voids in preparation for an asphalt surface treatment.

210.2.00 Materials
210.2.01 Asphalt Macadam

210.2.01A Asphalt
Asphalt shail conform to the requirements of the Asphait Penetration Macadam Table in the standard drawings.

210.2.01B Aggregate
Penetration macadam aggregate may be either crushed quarry stone or crushed gravel. Crushed gravel shall have at least one mechanically
fractured face on at least 90 percent (by weight) of the material retained on a 1/4-inch sieve.

The material from which the coarse aggregates is produced shall meet the following qualifying test requirements.

Test Test Method Requirements
Degradation:
Passing No. 20 Sieve 0DOT TH 208 30% Maximum
Sediment Height 000T TH 208 3" Maximum
Abrasion: 0DOT THM 211 30% Maximum
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The determination of sizes and gradings will conform with AASHTO T 27. The gradings of the several designated sizes that may be
required in the work shall conform to the following table.

GRADING REQUIREMENTS

ASPHALT MACADAM AGGREGATES A ?%
Separated Sizes: 2.1/2-1 176" ] ](2 3s4m :| 176-374%  F376-1720 1/2-1/48 1/6“-No,10 i
Sieve Size Percentages Passing (by weight) -
3n | 100 R
2-1/2v §5-100
24 - 100
1-1/2n - 95-100 100 -
1-1/44 0-10 - 90-100
1" - - - 100
374" 0-1 0-15 0-15 90-100 100
1/2v - 0-2 0-2 0-15 85-100 100
174" - - - 0-3 0-15 85-100
No. 10 - - - - © 04 0-15
No. 40 - - - - T - - 0-5
The aggregate may be subjected to the Stripping Test for Bituminous Aggregate Mixtures, AASHTO T 182, using a sample of the asphalt
to be used in the work. The retention of the asphalt shall, by observation, be greater than 95 percent. Aggregate failing to conform to this
requirement will not be permitted in the work unless the contractor provides approved anti-stripping additives or employs approved measures
which correct the deficiency.
At the time of spreading, the aggregate shall have a dry surface with no adherent films or coatmgs of dirt, clay, dust, or other deleterious
matter that could impede adherence of the asphalt.
210.2.02  Prime Coat
210.2.02A Asphak
Prime coat asphalt shali conform to the requ:rements of the Asphalt Table in the standard drawmgs.
2102.02B Aggregate ' o ) _ q
Prime coat aggregate shall be 3/4°-0 conforming to the requirements of Section 207, ' : - - 3
. CELL NG
210.2.03 Tack Coat Asphalt _ _ ‘
Tack coat asphalt shall conform to the requirements of the Asphalt Table in the standard drawings.
210.2.04 Aggregafe Seal
210.2.04A Asphalt
Aggregate seal asphalt shall conform fo the requirements of the Asphalt Table in the standard drawmgs
210.2.04B Aggregate
Aggregate seal aggregate shall be 1/4"-#10 or 1/2"-1/4" as specified.
210.2.05 Fog Seal
Fog seal asphalt shall conform to the requirements of the Asphalt Table in the standard drawings.
210.2.06 Sand Seal -
210.2.06A Asphalt
Sand seal asphalt shall conform to the requirements of the Asphalt Table in the standard draw:ngs
210.2.06B Agpregate
Sand seal aggregate shall be well-graded fine aggrepate. Sieve amalysis shall cont‘onn to the requxrement.s of subsection 210.2.07B, Type
I. Durability shall conform to the requirements of subsection 210.2.01B,
210.2.07 Slurry Seal
210.2.07A  Asphalt
Slurry seal asphalt shall conform to the requirements of the Asphalt Table in the standard drawings.
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The emulsion must pass the following specification:

General Specification ASTH D23%7
Stripping 185A TB116
Quick Set Mixing Grade : 1SSA TB102
Wet Stripping 1SSA TB114
Viscosity (seconds) 77°F 20-50
Asphalt Content (residual} 57% min
Percent Sieve .10 -

- ] : 6.5 max

- Settlement (5 days) 1% max
Penetration 40-110
Percent Solubility 97 min

- Ductitity (@ 77°F) 40 min

210.2.07B Aggregate
Slurry seal aggregate shall be clean, angular, durable, well graded, and uniform. The gradanon of aggregate shall meet the following

requu'ements

-

Type of Slurry 1 _ 11 1

1st andfor 2nd
Crack General Seal application,
General fitling - medium tWo-course
Usage and fine textured slurry, highly
seal surfaces textured surfaces
Sieve Size
(U.S. Standard Series) Percent Passing
3/8 in. - 100 100
No. & 100 90-100 70-90
No. 8 90-100 65-90 45-70
No. 16 ) 65-90 45-70 28-50 .
No. 30 40-60 30-50 19-34
© Ho. 50 25-42 18-30 12-25 -
No. 100 15-30 10-21 7-18
No. 200 : 10-20 5-15 5-15

Residual Asphalt Content
X Dry Mass of Aggregate 10-16 7.5-13.5 6.5-12

Average Appligation Rate, lb/sq yd,
Based on Mass of Dry . 10 14 16
Aggregate (£15%)

The sturry seal aggrcgate shall consist of natural or manufactured crushed stone such as granite, slag, limestone or other high quality
aggregate or a combination thereof. Smooth textured sands of less than 1.25% water absorption shall not exceed 50% of the total aggregate

blend.

When tested according to the following tests, normal aggregates shall meet the following requirements:

JTest Iest Method Requirements

Cleanliness ASTM 2149 45 min

Soundness ASTH C88 15% max (Na, S0}
20% max (Mg S0,)

Hardness ASTM C131 35% max

Sand Equivalent ASTH D2419 70 min
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Liquid retardants and mineral fillers may only be used when their quantity can be metered. The use of additives in the slurry mix (or
individual materials) shall comply initially with the quantities predetermined by the mix design with field adjustments, if required, to improve
the workability of the mix or gradation of the aggregate afier approval by the engincer,

ey

Portland cement, hydrated lime, limestone dust, fly ash or other approved filler required by the mix design shall meet the requirements
of ASTM D242. These shall be considered as part of the dry aggregate. :

210.2.07C Shurry Mixture : -

Before work begins, the contractor shall submit 2 signed original of a mix design covering the specific materials to be used on the project.
This design must have been performed by a qualified taboratory. Previous lab reports covering the exact materials to be used may be accepted
provided they were made during the calendar year. Once the materials are approved, no substitution will be permitted unless first tested and
approved by the laboratory preparing the mix design. -

A qualified laboratory is one that is recognized as such by the International Slurry Seal Association.

The laboratory report will show the results of tests performed on the individual materials, comparing their values to those required by this
specification, The report will provide the following information on the sturry seal mixture. -

-

Jest Jest Method spec

Slurry Seal

Consistency IS5A T106 2-3 em

Excess Asphalt 1SSA T109 50~70 gms/sq ft
Wet Stripping Test ISSA T114 Pass
Compatibility ISSA T115 *Pass

Quick Set Emulsion ISSA T102 **pags N
Wet Track Abrasion ASTM D3910 75 gms/sq ft_max

* Mixing tests must pass at the maximum expected air temperature,
**  Using job aggregate

The laboratory shall further report the quantitative effects of moisture content on the unit weight of the aggregate (bulking effect). The
laboratory report must clearly show the proportions of aggregate, mineral filler (min and max), water (min and max), additive(s) (usage)
and asphalt based on the dry aggregate weight. : 3

All water used in the slurry mixture shall be potable and compatible with all the individual components of the slurry mix. Compatibility 2
must be insured by the contractor. '

210.2.08 Crack Seal
The rubberized crack sealant shall meet the requirements of the ASTM D 1190.

210.2.09 Choke Agpregate _
Choke aggregate shall be crushed or uncrushed rock that conform to the following gradation according to AASHTO T 27 and is free of

clay, loam, or other deleterious matter that could impede adherence of asphalt:

Sieve Size ' Percentages
Passing {By Weight)
7 - 100
/4" « . . e e e i e .. 95-100 T
No. 10 . .......... 20-40
Ho, 40 . . . . . .. ... .. 6-18
No. 100 . .. ........ 0-5

210.3.00 Construction
210.3.01 Asphalt Macadam .
210.3.01A Woeather and Seasonal Limitations
Asphalt macadam shall not be placed on any wet surface, when the air temperature is below 60° F, or when the engineer determines that
weather conditions are detrimental to proper construction.

210.3.01B Equipment i

Equipment shall be provided in sufficient number and capacity to provide coordinated and uniform progress, Power brooms, self-propelled ‘
aggregate spreaders, asphalt distributors, and hauling vehicles shall be pneumatic tired. - {
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" Mechanical spreaders shall be used for spreading aggregate less than 1 inch in maximum gize and shall be designed to place the larger
fraction of the aggregate ahead of the finer fraction.

The asphalt distributor shall be designed, equipped, maintained and operated to apply the asphalt uniformly at variable widths up to 15 feet

-+ at determinable and controtled rates from 0.06 to 2.0 gallons per square yard, with uniform pressure, and with an allowable variation from

any specified rate not to exceed 0.02 gallons per square yard. Distributor equipment shall include a tachometer, pressure gages, accurate
volume measuring devices or a calibrated tank, and a thermometer for measuring the temperature of tank contents.

Rollers shall be self-propelled steel wheeled or pneurnatic tired. They shall be capable of compacting the materials to & firm, even surface.
Steel wheeled rollers shall be capable of providing a weight of not less than 200 pounds per inch width of the compression roll or rolls.
Poeumatic tire rollers shall be capable of exerting a ground pressure of not less than 80 pounds per square inch of tire contact area.

210.3.01C Sequence of Operations
Layers of aggregate shalf be placed while the preceding layer of asphalt material is at or near its application temperature, Each layer of
aggregate shall be shaped and compacted prior to being covered with the succeeding layer of asphalt. The seal coat layer of asphalt and
aggregate shall not be applied until the underying fayers have been in place for at least 3 days and have stabilized.
210.3.01D Hauting and Spreading Aggregates i
Hauting and spreading equipment shall not be operated on uncovered asphalt. Hand spreading shall be done to correct deficiencies or on
areas inaccessible to mechanical equipment. Hauling over aggregate-covered asphalt shall be held to a minimum until the surface has become
firm. Al hauling on asphalt macadam shall be at moderate speeds which do not create loss of or hazardous movement of materials. Hauling
shall be routed as uniformly as possible over the full width of the material in place.

210.3.01E Shapmg and Compaction of Aggregates
Each layer of aggregate shall be shaped to prescribed line, grade, and cross section and shall then be dry-rolled until the material is
interlocked, firm, partially bound with underlying asphalt, and until the aggregate does not creep or wave ahead of the roller.

Rolling shall nrormally commence at the low side of the prescribed cross section and progress withi passes para!lel to the roadway center
line. Each pass shali overlap the preceding pass by at lwst -one haif the width of the roller.

Along curbs walls, and at all places not accessible to or not compacted by specified rollers, the aggregate shall be tamped thoroughly with

) mechamml tampers or with hand tampers. -

In'egulanm in surface smootlmﬁs mn-umfonmty ‘of tenure, segregation of malterials, dirt pockets -5pots of excess asphalt, and other

deficiencies and defects shall be corrected by removal and replacement, addition of material, repetition of construction operations, or other

suitable means, as directed or approved by the enginzer.

210.3.01F Apphcatwn of Asphalf
Each layer of asphalt shall be uniformly applied at the rate specified. Building paper shall be placed over the end area of previously placed
layers and the adjoining application shall start on the paper, after which the paper shall be removed and disposed of.

Rates of application shall pot vary from prescribed rates by more than 10 percent. The contractor shall protect structures and vegetation
from being spattered, stained or marred and shalf remove stains and remedy disfigurements. Hand application or other approved means shall
be used on areas inaccessible to the distributor,

During application of asphalt and until the asphalt is covered with aggregate, traffic shall be controlled with flaggers, pilot cars, detours,
or other approved means .'j

210.3.01G Surface Tolerance
The top surface of the asphalt concrete pavement shall not vary by more than 0.03 foot when tested with a 12-foot straightedge either
parallel with or perpendicular to the centerline. The straightedge shall be furnished and operated by the contractor. The engineer will
observe this testing and may require additional testing.

The surface of the finished pavement shall be within 0.02 foot of the specified line, grade and cross section.
The contractor shall correct any surface tolerance deficiency by a method that has been approved by the engineer. All corrective work

shall be completed within 10 work days following notification from the engineer. All corrective work, including fumishing of materials,
shall be performed at the contractor's expense and no adjustment will be made in contract time.

210.3.014 Establishment
During the period preceding construction of the seal coat, during periods when partial constructiort is open to traffic, and for seven days

‘followmg the original completion of the course, the contractor shall perform the following operations.
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1) The course shall be bladed or broomed to correct bleeding of asphalt, 10 provide coverage with ageregates, to keep the surface free
of ravel, traffic grooves, holes, and other deformations, and to eliminate other defects. )

2) Roliing and compacting of materials shall be performed to maintzin or restore firmness and stability to the materials,

3) Abuting shoﬁlders shall be trimmed and materials which slough into side ditches shall be removed and disposed of in a manner
satisfactory to the engineer.

The above operations may be performed under traffic and at frequencies which the engineer determines as being necessary to develop and
establish the course to uniform firmness and stability.

. 2103.02 Prime Coat
Except as specified below, the prime coat shall be constructed in conformance with subsections 210.3.01A through 210.3.01H.

210.3.02A Application Rates
The prime coat shall be constructed with a single layer of asphalt followed immediately with a single layer of cover aggregate.

Asphalt shali be spread at a uniform rate within a range of 0.25 to 0.40 gallons per square yard. e

Cover aggregate shall be spread at a uniform rate of 0.006 to 0.009 cubic yards per square yard. The cover aggregate may be spread by
spreader boxes provided no part of the spreading equipment contacts the liquid asphalt prior to placement of cover aggregate,

210.3.02B Establishment _
The prime coat shall be allowed to cure and harden for a period of up to 3 days, as directed by the enginger, before a succeeding course
is placed upon it. If so directed by the engineer, traffic shall be permitted to travel over the prime coat at any time after its construction,

During the curing period, when in use by traffic, and until it is covered by a succeeding course, the prime coat shall be maintained by the

contractor to the specified shape and condition.
2103.03 Tack Coat ‘ : E : R
Tack coat shall be applied in accordance with the requirements of subsection 210.3.01F. The surface upon which the tack coat is applied
shall be dry and shall be cleaned of dirt, dust, and other matter detnmemalto the adherence of asphalt.

The asphalt shall be spread with pressure spray equipment which will provide for uniform coverage at the prescribed rates; The ratg‘"slmll

be as specified or as determined by the engineer and will be in the range of 0.02 to 0.06 gallon of retained asphalt per square yard, Tack
coat shall be applied to completely cover all cold iongitudinal and transverse joints as well as all prepared surfaces and between lifis. Tack -

coat shall not be applied during wet or cold weather or during darkness. _
Tack coat shall be applied only so far in advance as is appropriate to insure 2 tacky condition of the asphalt at the time of placing the next

without pickup or tracking. The tack coat shall be covered the samé day as applied. '

course of pavement material. Application shall be scheduled so as to offer the least interference to traffic and to permit'one-way traffic

210.3.04 Seal Coats _
Except as specified below, seal coats shall be constructed i conformance with the requirements of subsections 210.3.01A through

210.3.01H. The application rates of asphalt and aggregate shall be within the tolerance ranges specified in the following table. The exact

rates shall be as directed.

RATES OF APPLICATION PER SQUARE YARD

Size of ) Lbs. of Galtons of

Aggregate - Aggqregate Asphalt

- Aggregate Seal (fine) 1749~ #10 - 12 - 16 ©.20 - 4G
Aggregate Seal (coarse) 1724~ #4& 2 25 - 35 .30 - .50

Fog Seal None None .05 - .10

- .15

$and Seal ) #8 - #200 10 - 15 .10

210.3.05 . Slurry Seal
210.3.05A General
Asphalt slurry seal shall be placed only when the pavement and air temperatire is 55°F and rising. No slurry seal shall be applied when
there &s danger that the finished product will freeze before 24 hours. The mixture shall not be applied when weather conditions prolong
opening to traffic beyond a reasonable time or if there is a chance of rain before it can be cured properly. The slurry seal shall not be applied
during periods of high relative humidity or when cloudiness prevents adequate evaporation of water from the slurry. No slurry seal shall
be applied before 9:00 am and must be able to support traffic by 4:00 pm. : o .
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All wraffic shall be kept off the slurry seal until it has cured to a firm condition that will prevent pickup or making of the mixture. Where
two (2) applications of the slurry mixture are required, the initial treatment shall be cured thoroughly prior to placing the succeeding
application.

{;‘:_‘ 210.3.05B Equipment

immediate access to backup equipment in case of an equipment failure

The slurry mixture shall be prepared in a slurry machine equipped with a continuous flow pug mill capable of accurately delivering and
ulsifi ill mi
transit mixer trucks shall not be allowed. The minimum slurry seal machine capacity shall be 7 cubic yards and the contractor shall have

automatically proportioning the aggregate, emulsified asphalt, water and filler to & pug mill mixer to form a2 homogeneous mass. Concrete

The units shall be equipped with approved devices so that the machine can be accurately calibrated and the quantities of materials used
process until they are fixed. 7 '

The mixing cycle shall be sufficient to produce a uniform coating of the aggregate. It shall continue until the slurry mixture is discharged
imto the spreader box. The entire batch shall be discarded if there is evidence that the emulsion has broken
during any one (1) period can be estimated. In the event these metering devices stop working, the slurry unit(s) will stop the application

producing a uniform surface its full width. It shafl have suitable means for side tracking to compensate for deviations in pavement geometry,
and build-up of asphalt and aggregate shall not be permitted

The spreader box shall be equipped to prevent loss of slurry seal from all sides and with a flexible rear strike-off, It shall be capable of
Any type drag used shall be approved by the engineer and kept in a completely flexible condition at all times. The box shall be kept ciean

Each slurry mixing unit to be used in performance of the work shall be calibrated in the presence of the engineer prior to construction.

Previous calibration documentation covering the exact materials to be used may be accepted provided they were made during the calendar
year. The documentation shall include an individual calibration of each material at various settings, which can be related to the machine's
necessary to perform the work

metering device(s). No machine will be allowed to work on the project until the calibration has been completed and/or accepted

210.3.05C  Surface Preparation

e

Suitable crack and surface cleaning equipment, barricading equipment, hand tools and any support equipment should be provided as

- Prepare the pavement on which lhe sturry seal is to be placed as follows:
210.3.05C1 Base Repau's

All work shall be perfonned in accordance with the appllcable section

Where directed by the engineer, the contractor shall excavate and repiace the surfacing materials as indicated in the plaas and specifications
- 210,3.05C2 Surface Repau'
with Section 211.

Where pavement is severely cracked, rutted, deformed, or otherwise dnstressed the contractor sha]l place a levehng course or patch using
210.3.05C3 Crack Sealing

Class *C" or "D" asphalt concrete; the class of mix to be used shall conform with subsection 211.3.17. Mixture shall be placed in accordance
Clean and fill cracks 1/8" and larger inside the proposed slurry seal area. Cracks shall be sealed in accordance with Section 210.
210.3,05C4 Tack Ceat

On old, dry bituminous pavements and on rigid pavements, the engineer may direct that a tack coat be applied prior to placing the slurry

seal. The tack coat shall be a diluted asphalt emulsion of the same type and grade specified for the slurry mix. The ratio of asphalt emulsion

10 water shall be 1:3 and the diluted material shall be applied uniformly with a pressure distributor at the rate of 0.05 to (.10 gallon per square

yard, ds directed by the engineer. The tack coat shall be cured thoroughly prior to the application of the slurry seal
* 2103.65C5 Street Cleaning

Immediately prior to applying the sturry seal, the surface shall be cleared of all loose material, silt spots, vegetation, oil spots and other
objectionable material. Any standard cleaning method will be acceptable. If water is used, cracks will be allowed to dry thoroughly before
slurry sealing. Manholes, valve boxes, drop inlets and other service entrances will be protected from the slurry seal by a suitable method
The engineer shall approve the surface preparation prior to sealing
210.3.05D Application

210.3.05D1 General

The surface should be pre-wetted by fogging ahead of the slurry box when required by local conditions. Water uvsed in pre-wetting the
August 1996

surface shall be applied such that the entire surface is damp with no apparent flowing water in front of the sluery box. The rate of application
of the"fog spray shall be adjusted during the day to suit temperatures, surface texture, humidity and dryness of the pavement surface.
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The slurry mixture shall be of the desired consistency upon leaving the mixer and no additional materials shall be added. The slarry
mixture shall be fed into the moving spreader box at a sufficient rate to maintain an ample supply of the mixture across the full width of the
strike-off squeegee at all times. The strike-off squeegee shall be adjusted to provide the slurry thickness specified by the engineer, but shall
not exceed 1/4™ for a single course,

No streaks, such as those caused by oversized aggregate, will be left in the finished surface. If excess oversize aggregate develops, the
job will be stopped until the contractor proves to the engineer that the situation has been cocr .

No excessive buildup, uncovered areas or unsightly appearance shall be permitted on longitudinal or transverse joints. An excessive overlap
will not be permitted on longitudinal joints, The contractor shall provide suitable width spreading equipment to produce a minimum number
of iongitudinal joints throughout the project. When possible, longitudi joints shall be placed on Jane lines. Half passes and odd width
passes will be used only in minimum amounts. If half passes are used, they shall not be the last pass of any paved area,

The slurry mixture shall possess sufficient stability so that premature breaking of the slurry seal in the spreader box does not occur. The
mixture shall be homogeneous during and following mixing and spreading, it shall be free of excess water or emulsion and free of segregation
of the emulsion and aggregate fines from the coarser aggregate, :

Areas which cannot be reached with the shurry seal machine shall be surfaced using hand squeegees to provide complete and uniform slurry
seal coverage. The area to be handworked shall be lightly dampened prior to mix placement and the slarry worked immediately, Care shall
be exercised to-leave no unsightly appearance from handwork. The same type finish as applied by the spreader box shall be required,
Handwork shall be completed during the machine applying process.

Care shall be taken to insure straight lines along curbs, gutters and shoulders. No runoff on these areas will be permitted. Lines at
intersections will be kept straight to provide a good appearance. '

When exteasive scaled areas are filled with slurry, each application shall be rolled by a self-propelled 10-ton pneumatic roller with a tire
pressure of 50PSI (3.4 ATMS) and equipped with 2 water spray system. The surfaced area shall be subjected to a2 minimum of five (5) full
coverages by the roller. Rolling should not commence until the slurry has cured encugh 50 that it will not pick up on the tires of the roller.

2103.05D2 Application Rate : _
The slurry seal mixture shall be of proper consistency at all fimes so as to provide the 2mount of mixture required by the.surface condition.
The average application rate as measured by the engineer shall be in conformance with the tabie in subsection 210.2.07B. o
210.3.05D3 Test Section ' . .

A sample strip wtilizing materials and machinery to be used on the Jjob shall be layed. The strip shall consisi of ‘two"'f(Z)'paneIs
approximately 50 feet long, placed side by side to form a typical seam between them. “The width of the panels shall be the same as the
contractor plans o use on the streets. The strip shall be placed at least 24 hours prior to the beginning of the actual work. If it is determined
by the engineer on the basis of this test strip that there are déficiencies in the mix desig or méthod of application, the éngineer may require
the contractor to revise the mix design or repair or modify equipment or appli
be layed as directed by the engineer. :

210.3.05D4 Sampling and Testing _ _

The contractor shall permit the engineer to take samples of the aggregate and asphalt emulsion used in the project at the engineer's
discretion. Gradation and sand equivalent tests may be run on the aggregate and residual asphalt content tests on the emulsion. Test results
will be compared to specifications. Tests shall be run at the expense of the ownier. The owner shall notify the contractor immediately if any
test fails to meet the specifications. ' '

Samples of the slurry seal shall be taken directly from the slurry unit(s). Consistency and residual asphalt content tests may be made on
the samples and compared to the specifications. Tests will be nm at the expense of the owner.

External gauges allowing constant monitoring of the rate of material usage, which are readable by the operator and from the ground, are
required. The contractor shall submit a plan to be approved by the engineer for the monitoring of all dry materials. Alternate methods of
determining compliance to mix design limits may be used only with written permission of the engineer,

It is the responsibility of the contractor to check stockpile moisture content and to set the machine accordingly to account for aggregate
bulking.

Tolerances for individual materials as mixture are as follows:
(a) After the designed residual asphalt content is determined, 2 plus or minus one (1) percentage point variation will be permitted.

() The pércent of aggregate passing each sieve shall not vary more than +4.0% from the job mix formula,
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(c) The percent of aggregate passing shall not go from the high end to the low of the specified range of any two (2) successive sieves.
(d) The slurry consistency shall not vary more than +0.5 cm from the job mix formula after field adjustments.

If any two (2) successive tests fail on the stockpile material, the job shall be stopped. It is the responsibility of the contractor, at his own
expense, to prove o the engineer that the conditions have been comrected. In any two (2) successive tests on the mix from the same machine
fail, the use of the machine shall be suspended. It shall be the responsibility of the contractor, at contractor’s expense, to prove to the
engineer that the problems have been comrected and that the machine is working propery. -

210.3.05D5 Curing :

The rate of curing of the slurry seal shall be such that the area may be open to traffic within'two (2) to three (3) hours after application
without tracking or damage to the surface. Newly slurried areas shall be opened only when approved by the engineer. The owner shall not
be responsible for any damage to the slurry seal prior to specific notice to open the area. Any damage to the slurry seal shall be repaired
to the satisfaction of the engineer at no additional cost to the owner.

210.3.05D6 Clean Up
All areas, such as utility access covers, miscellaneous appurtenances, curbs and gutters and beyond the limits of the project, shalf have
the slurry seal removed as specified-by the engineer. The contractor shall remove any debris associated with the performance of the work,
on a daily basis.

The contractor shall be responsible for immediate clean up due to any spillage or deposit of petroleum products or other materials caused
by contractor’s operations. Damage to public or private property caused by the contractor’s operations shall be repaired or replaced to an
equal to or better than existing condition by the contractor at the contractor's expense.

210.3.06 Crack Seal
The cracks shall be prepared using a hot air lance or torch which wtilizes a source of compressed air to blow out the crack. The prepared
crack shall be clean and free of dust, loose particles, moisture and foreign materials such as organics. The crack shall be filled flush with
the pavement surface using a pressure wand applicator. Pour pots will not be allowed. If cracks are overfilled and allowed to cool, the
sealant shall be removed and replaced to an acceptable level at no additional cost to the owner. Traffic control shall be provided by the
contractor to safely move traffic away from the work area and to prevent tires from tracking and lifting the unhardened filler. Allow crack
filling material to cure before allowing traffic or placing subsequential surface treatments. ‘The engineer shall mark the cracks or otherwise

. direct contractor covering which cracks are to be filled.

210.3.07: Choke :

Place choke aggregate at a rate of 0.003 to 0.006 cubic yards per square yard so it is uniformly distributed over the surface as directed
by the engineer. Eliminate any piles, ridges, or uneven distribution by spreading and/or removing with hand tools or mechanical means.
Use a self-propelled, pneumatic-tired roller following the placement of choke. Make at least two complete roller coverages. Remove all
excess aggregates, as directed by the engineer, by carefully brooming the surface.

210.4.00 Measurement and Payment
210.4.01 Asphalt Macadam

210.4.01A Aggregate
210.4.01A1 Ton Basis

Aggregates will be measured and paid for on a ton bass, to the nearest 0,01 ton.

210.4.01A2 Cubic Yard Basis
Aggregates will be measured and paid for on a cubic yard basis, to the nearest 0.1 yard, for the quantity of aggregate measured in the
hauling vehicle. -

210.4.01B  Asphalt
Asphalt will be measured and paid for on a ton basis, to the nearest 0.01 ton.

210.4.01C Asphalt Emulsion
Asphalt emulsion will be measured and paid for on a ton basis, to the nearest 0.01 ton. Water added to the emulsion will not be paid for
as asphalt emulsion.

210.4.01D Square Yard Basis
Asphalt macadam will be measured on the surface to the nearest 0.1 foot. Payment will be on a square yard basis, to the nearest 0.1 yard.

210.4.02 Prime Coat
Prime coat wjll be measured and paid for in accordance with the requirements of subsection 210.4.01.
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210.4.03 Tack Coat .
Tack coat will be measured and paid for in accordance with the requirements of subsection 210.4.01.

210.4.04 Seal Coats . R A
Seal coat will be measured and paid for in accordance with the requirements of subsection 210.4.01. ) T

210.4.05 Slurry Seal
Sturry seal will be measured and paid for on a square yard basis, to the nearest 0.1 yard of surface area in accordance with the plans and
specifications. Payment shall constitute full compensation for furnishing and placing all materiais, including crack sealing (unless otherwise
specified), surface repairs, street cleaning, etc. and all equipment tools, labor and incidentals necessary io complete the work as specified.
Delivery tickets from aggregate and asphalt suppliers shall be presented to the owner prior to payment.

210.4.06 Crack Seal -
Crack seal will be measured and paid for on a lineal foot basis, to the nearest foot. Payment shall constitute full compensation for -
materials, in place, including preparation work, sealant, routing, backer rods, traffic control and incidentals necessary to complete the work
specified. : ] : o ’

210.4.07 Choke Aggregate - .
Choke will be measured and paid for in accordance with the requirements of Subsection 210.4.01A.

210.4.08 Base Repair
Base repairs shall be measured and paid for in accordance with Section 211.4.07.

210.4.09 Surface Repairs 7
AC mixture shall be measured and paid for in accordance with Section 211. All other work associated with surface repairs shall be
incidental to slurry seal. - _
210.4.10 Incidental Basis , ' o :
When not listed in the bid schedule, tack coats, seal coats, prime coats, and slurry seals will be considered incidental to the asphalt concrete
pavement. - -~ ’ : . _ . T
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211 Asphalt Concrete Pavement

211.1.00 Description
This work consists of one or more courses of asphalt concrete pavement constructed on an approved base and to the lines, grades,

thicknesses, and cross sections shown on the plans or established by the engineer.

211.1.01 Asphalt Concrete
Asphalt concrete is a hot mixtare of asphalt cement; well-graded, high-quality aggregate; and mineral filler and additives as required; plant
mixed into a uniformly coated mass, hot laid on a prepared base, and compacted. -

211.1.02 Recycled Asphalt Pavement (RAP) T
RAP is processed recycled asphait pavement materials used in the production of new asphalt concrete pavement. The RAP materials
proposed for use in the recycled mix shall contain hard, sound, durable aggregates and asphalt cement.

211.2.00 Materials
211.2.01 General
The asphalt concrete mixture shall be a well-graded, uniform, durable mix of the class or classes as shown on the plans or approved by
the engineer. The components shall B¢ within the broadband limits set forth in the following table unless modified by the job mix formula.

BROADBAND LIMITS

Sieve Size Percentages of Total Aggregate (by weight}
Passing Class ¥B" Class “C" Class "D" Class “g* Class MF"
1w 99-100 - - - 99-100
3749 90-98 95-100 - 9%-100 85-96
1/2% 75-91 90-100 99-100 90-98 55+71
1744 50-70 52-80 85-100 25-40 15-30
No. 10 21-41 21-46 37-57 2-12 5-15
Ho. 40 B-24 ‘8-25 13-29 - -
Ho. 200 * 2-7 3-8 49 1-5 1-6
Asphalt Cement ** 4-8 4-8 4-8 4-8 4~8
Hydrated Lime or : :
portland Cement Fillep *** 0.5-1.5 . 0.5-1.5

* Include lime or cement filler. When treatment of aggregate with lime is required, the percentage passing the #200
sieve will be increased by 0.5%.

*%  percent of total mix by weight. The amount of new asphalt cement to.be added to the recycled mixture will vary
from 3-to 8 percent. : .

ws*  percent of total aggregate and filler by weight.

Class "E" and Class "F" mixes are open-graded. Care shall be taken to ensure that separation of asphalt from the aggregate does not occur.
Any noticeable separation at the point of delivery will be cause for rejection. :

211.2.02 Asphalt Cement and Additives
211.2.02A Asphalt Cement
New asphalt cement shall meet the requirements of one of the asphalt cements listed in the ODOT's current publication Specificetions for
Asphalt Materials. Asphalt for asphalt-concrete shall meet the requirements of the most current ODOT design criteria and shall conform
to ODOT specifications. The appropriate grade asphalt shall be determined by an evatuation of the mix design for each mix from each asphalt
concrete supplier and approved by the engineer. .

211.2.02B Asphalt Cement Additives _
Anti-stripping additives ordered and/or approved by the engineer shall be added to the asphalt cement and shall meet the requirements of
the ODOT Standard Specifications.

211.2.02C Rubberized Asphalt Cement Crack Sealing Material
Crack sealant material shall be a hot applied rubberized asphalt cement complying with ASTM D 1190 and is listed on the current ODOT
Qualified Products Listing.

211.2.03 New Aggregates
211.2.03A General
New aggregates shall be hard, sound, durable, and free of deleterious substances.
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Prior to producing aggregates, the contractor shall advise the engineer as to the type of bituminous mixing plant 10 be used and the gize
or sizes of coarse and fine aggregate to be produced. : ‘ :

The contractor shall modify or adjust crushing and screening operations as necessary to produce materials mesting the specifications. T’ . A
During production of aggregates, samples of each size shall be provided as frequently as the engineer considers necessary to determine . %
conformance to the specifications. : e

| The determination of sizes and gradings shall comply with ODOT TM 204. When treatment of aggregates with hydrated lime is required,
all testing requirements will apply prior to treatment. - -

The aggregate shail be stockpiled and removed from stockpiles in a manner that will minimize-segregation.

211.2.03B Fracture of Gravel )
A minimum of 75 percent of crushed gravel retained on the 1/4-inch sieve shall have two fractured faces. A minimum of 75 percent of
| the material passing the 1/4-inch sieve but retained on the #10 sieve shall have one fractured face. All aggregate shali conform to ODOT
T™M 213. .
211.2.03C Saud Equivalent, :
] Sand Equivalent shall be not less than 45 when tested in accordance with ODOT TM-101.
211.2,.3D Durability ' '
The material from which the aggregates are produced and the crushed aggregates shall meet the following test requirements.
Maximum Values '
Coarse Fine
Jest Iest Method -Aggregates  Agoregates
Soundness (5 cycles) 000T TH 206 B -+ 4 12%
Degradation o o
Passing No. 20 Sieve 0DOT TH 208 30% I0%
Sediment Height 0DOT TM 208 3n 4
Abrasion : AASHTO T-96 30% - ( ..
211.2.03E Deleterious Substances - , -
The amount:of deleterious substances in each test fraction of the crushed aggregate material shall not exceed the following values..
Maximum '
Percentages
| . Iest 0D0T Test Method . by weight) -
Lightweight Pieces TN 222 1.0
Wood Particles TH 225 - 0.1
Friable Particles
: Coarse Aggregate ™ 221 1.0
f fine Aggregate ™ 221 1.5
Flat and Elongated Pieces
Coarse Aggregate " 229 5.0
The aggregates shall be free from alt other deleterious substances such as soft or disintegrated pieces, clay, loam, or vegetative matter,
either in a free state or adherent to the aggrepate. :
211.2.03F Coarse Aggregate Grading .
That portion of the aggregate retained on a 1/4-inch sieve with allowable undersize will be known as coarse aggregate and shall be crushed
rock or crushed gravel. S ' ' S " ' S
- !a'(
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The grading of the separated sizes of coarse aggregate shall conform as closely as possible to the following target values.

Separate Sizes (Percentage of Weight)

sieve LTI 3/4u-3s20 1/2u-1/40
Size Target Target Target
Basging Yalue  Jolerance Yolue  Iolerance Value  Jolerance
u 100 -1 106 -1 - . -

- 3r4n 90 +/- 5 75 +/-7 106 -1

- 1/2n &0 +/- 8 8 +/- 8 0 +/- 5
174m 8 +/- 8 7 +/-7 . 8 +/- 8
#10 5 +7/-5 ] +/=5 ‘5 +/- 5

> #40 3 +/- 3 3 +/- 3 3 +-3
#200 1 +/- 1 1 +/-1 1 +-1

211.2.03G Fine Aggregate Grading
That portion of the aggregate passing the 1/4-inch sieve with allowable oversize shall bg known as fine aggregate and shall consist of finely
crushed rock or finely crushed grave! and fine sand. No more than 15 percent by weight of natural or uncrushed material passing the #10
sieve shall be re-blended into the total. fine aggregate.

The grading of the fine aggregate shall conform as closely as possible to the following target values.

Separate Sfzes (Percentage of Weight)

Sieve 174%-0 ** 1/744-#10 #10-0

§ize Target Target Target

Passing Valve Tolerance Yalue Tolerence Valve Tolerance
3/ 100 -1 100 -1 .- -
14460 93 +/-7 90 +/- 10 100 -1
#10 48 -7 15 -7 90 +/- 10
#40* 20 /-7 5 +/-5 37 +/- 8
#200 7 +/- 3 2 +/- 2 12 - 4

* Not required for Class “EM and “F" mix aggregates.

#*  If the contractor elects to produce fine aggregates ih the 1744~ 0 size, the following percentages (by weight)
— shall apply. ' :

Ot: the fraction passing the 1/4-inch sieve, the following percentage, by weight, shall pass the #10 sieve.

~---~=-Tolerance:--=<=----

' Weighted

Class of Asphalt Target Individuat Average of

on: ixture Value Jest Atl Tests
I:Bil' ncn.‘ llDlt' and YFY 50 +/- 7 . +/- 2
HEW 15 +/- 8 +- 2

Of the fraction passing the #10 sieve, the following percentage, by weight, shall pass the #40 sieve.

N Target
. Yalue Toleranc
IIBII‘ “C", and #pu Le +,... 10:

Of the fraction passing the #10 sieve, the following percentage, by weight, shall pass the #200 sieve.

Target
Value Iolerance
MBW, ugh mpu gnd Kef 14 +)- 5
HEN 24 +f- &,

August 1996 101



211.2.03H Aggregate Treatment '
When specified or directed, new aggregates shall be treated with lime in the following proportions to undergo an aging process.

Percent Hydrated Lime Tolerance

Separated $izes {by Ueight of Agaregate) (Percent)
JPEN-740, 3phn-q 2m, 1720-174m 0.4 + 0.2
176v-0 1.5 + 0.2
1740-#10 1.0 - + 0.2
#i0-0 2.0 + 0.2

Each size of aggregate shall be stockpiled separately. One of the following treatment pmcedux'ﬁ shall be used.

1) Dry Hydrated Lime Added to Wet Aggregates - At the time of mixing the aggregate and hydrated lime, the minimum moisture content
of the coarse and fine aggregate shall be sufficient to thoroughly wet the aggregate. Hydrated lime, water, and aggregate shall be
thoroughly mixed in a pugmill or other approved mechanical mixer and shai then be stockpiled. If the aggregate contains free water
(water not adhering to the aggregate surface), the excess moisture shall be removed before adding hydrated lime. The mixed material
shall remain in the stockpile fq: a minimum of 24 hours before being used in the production of asphalt concrete mixture.

2) Lime Slurry Added to Aggregates - The lime shall be added to the aggregate in the form of a slurry. The lime slurry shall contain
a minimum of 70 percent water by weight. The slurry and aggregate shall be thoroughly mixed in a pugmill or other approved
mechanical mixer and shall then be stockpiled. The mixed material shalf remain in the stockpile for a minimum of 24 hours before
being used in the production of asphalt concrete mixture. v

No additional payment will be made for lime treatment of aggregates.

211.2.031 Bulk Specific Gravity & Absorption
The values shalt comply with the following:

. Values

) Coarse ' fine
Test AASHTO Test Method Agqregates Aggaregates
Bulk Specific Gravity T8 8185 2.5 min 2.4 min -
‘Absorption - T84 E&TBS 2.5 max’ 4.0 max

211.2.04 Recycled Aggregates . ) .
Recycled material used in the asphalt concrete pavement shail have a maximum size of 1 inch prior to entering the cold feed. Any recycled
raaterial larger than 1 inch shall be separated by screening or broken down by mechanical means to pass a I-inch sieve and reincorporated
with the balance of the recycled material to form a mixture acceptable to the engineer.

The recycled material shall be blended with new aggregate 10 provide a mix conforming t6 the job mix formula. If there is evidence that
the recycled material is not breaking down during the heating and mixing of the asphalt concreté mixture, the engineer may elect to modify
the maximum size requirement. The fraction of recycled material in the new pavement shall not exceed 20 percent of the total aggregate
by weight. o :

The contractor shall have the option of using processed recycled asphalt pavement materials in the production of Class B base mixture only.

211.2.05 Portland Cement and Hydrated Lime :
Portland cement filler shall meet the requirements of the ODOT Standard Specifications. Hydrated lime used as a filler or used to treat
aggregates shall meet the requirements of AASHTO M 216, Type 1, Grade A. _The contractor shall furnish manufacturer’s certifications
in conformance with Section 108, : o

211.2.06 Mineral Filler
Mineral filler shall meet the requirements of AASHTO M 17.

211.2.07 Temporary Surfacing
Asphalt concrete mixture for temporary surfacing, which is not to become a part of the final pavement, shall be a well-graded, uniform,
durable mix using all new materials or a combination of new materials and RAP. The allowable percentage of RAP in the temporary
surfacing shall be determined through an approved mix design.

The components of the mixture shall be within the broadband limits specified in subsection 211.2.01. Aggregates treated with lime in
accordance with subsection 211.2.03H are acceptable,
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The mixture will be ccepted on the basis of test results for each 200 tons of mixture or by other testing the engineer deems necessary to
ensure the mixture is appropriate for the intended use.

211.2.08 Job Mix Formula )

The contractor shall provide specified mix formulated according to an approved job mix formula developed by the contracior. The job
mix formula shail be developed using Marshall method as described in the latest edition of MS-2 published by the Asphale Institute. The job
mix formula may also be developed by other industry-accepted methods if approved by the engineer. The Marshall design criteria to be used
for a specific project shall be as shown in the following table for the traffic cztegory provided by the eagineer. A job mix formula wili be
required for each aggregate source.

The contractor shall supply the job mix design to the engineer for review fifteen (15) work days prior to production. The job mix formula
shali be no more than two (2) years old.

No paving shall occur until the contractor receives written approval from the engineer of the contractor's job mix formula for each type
of mix specified.
If a job mix formula is not approved by the engineer, then a pew job mix formula will be established at the contractor's expense,

C am

MARSHALL DESIGN CRITERIA

Traffic index (T1) TT < 6 €< Tl 2 7.5 T > 7.5
Marshall Method Surface & Base: Surface & Base surface & Bage
Hi; Criteria Min. Max. Hin. Max. Hin. Max.
Compaction, number blouws

each end of specimen. 35 50 S
Stability, Newtons . 3336 5338 8005
({Ib.) (750) €1200) (1800)
Flow, 0.25mm :

€0.01 in.) : 8 18 8 16 . 8 14
Percent air voids . 3 9 3 5 3 5
Percent voids in mineral See Table I1I-5 in MS-2 published by the Asphalt Institute.

aggregate (VMA)
From MS-2 published by the Asphalt Institute

In addition, the job mix formula shall be designed such that the mix, when tested in accordance with ODOT TM 315, shall have a retained
modulus index of at ieast 70 percent.

Where the special specifications for the work do not specify the Marshall mix formula criteria to use, the contractor shall design and
provide the mix formulated per the Marshalf Design Criteria directed by the engineer. The traffic index shall be as calculated by the engineer.

211.2.09 Tolerances
Afier the job mix formula is determined, the mixture shall conform to the formula within the following tolerances.

Marrow Band Tolerance

(from job mix formula)

Base and
Constituents of Mixture veling Course Surface Courge
Aggregate passing 1%, 3/4%, and 1/2% Within the broadband ranges
sieves specified in subsection 211.2.01 specified in subsection 211.2.01
Aggregate passing 1/4" sieve +/- 7.0% +/- 6.0%
Aggregate passing #10 sieve ] +/- 5.0% +/- 4.0%
Aggregate passing #40 sieve +/- 5.0% . +/- 4,0%
Aggregate passing #200 sieve +f- 2.0% + 2.0%/- 1.0%
Asphalt cement +/- 0.6% + 0.5%/- 0.2%
Moisture content at time of discharge
. from the mixing plant (upper Limit) 0.6% max. 0.6% max.
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- 211.2.10 Modification of Mixes
The engineer reserves the right to modify specified mixes for use under various traffic conditions on various segments of the work and for
feathering, spot patching, and other special purposes. ‘The contractor shall provide mixes proportioned as directed by the engineer for such
purposes. . :

Pty
. =,-,{;"yv

Madifications of the mix as directed may require changes in the contractor’s plan and sequence of operations. Such changes shallbe = ™ -
allowed for by the contractor. ‘

- Upon written request from the contractor, the engineer may approve field adjustments to the job mix formula of up to 2 percent of the
aggregate passing the 1/4-inch sieve, 1 percent for the aggregate passing the #10 sieve, and 0.5 percent for the aggregate passing the #200
sieve. These field adjustments to the job mix formula may be made by the engineer provided the change will produce material of equal or
better. quality. The above adjustments, or any further adjustments ordered by the engineer, will be considered the job mix formula,
Adjustments beyond these limits will require development of a new job mix formula. The adjusted job mix formula, plus 6r minus the
allowed tolerances, shall be within the broadband limits.

211.2.11 Process Control :
211.2.11A General R
The contractor shall be responsiblg for quality control, for all AC materials. In addition, supply process control testing resuits from
samples on the aggregate to be incorporated in the project according to Section 211.2.11B.
211.2.11B Aggregates
Samples shall be for éach size of aggregate and shall have been taken during production or from a stockpile according to AASHTO T 2
(before treating with hydrated lime, when lime is required), Supply test results on samples as follows:

Fracture of Gravel 211.2.038 One set per project
Sand Equivalent 211.2.03c Three sets per project
Durabitity 211.2.030 One set per project
Deleterious Substarces 211.2.03E - One set per project
Sieve Analysis 211.2.03F & Three sets per project
: 211.2.036
Bulk Specific Gravity 211.2.031 One set per project P
Absorption 211.2.031 __ One set per project . HE
: . ) ’ ) L
The engineer may perform any of the tests required in this subsection, and any additional tests, such as lightweight pieces, dust or clay
coating, friable particles, plasticity index, soundness, degradation ard abrasion, in determining acceptance of aggregates.
211.2.11C Recycled Asphalt Pavement (RAP) Materials _
Sample and test RAP material for gradation and asphalt content at the rate of at least one test for each 500 tons of RAP processed as -
follows: ' : ' :
TEST ' ODOT_TEST METHOD
Mechanical Anal}sis of Ektracted Aggregate T™ 309
Extraction of Bitumen by Centrifuge or Vacuum ™ 309
211.2.11P AC Production
211.2.11D1 Calibration
*  Determine the proper proportioning of the materials at the cold feed or hot bins. Do not begin production until calibration tests indicate
- that the specified proportions can be obtained. In calibrating for mixtures that contain RAP, determine gradation and asphalt content after
blending and mixing at the plant, P '
211.2.11D2 Mixture Conirol * : :
Make at least one test for each 2000 tons of mixture produced to determine the aggregate gradation and asphalt content. Sample either
before or after blending and mixing at the plant. Sample mixture containing RAP for both gradation and asphalt content after mixing and
tested according to ODOT TM 309.
211.2.11D3 Asphalt Content
Determine by one of the following methods:
a) Metering and Weighing - From the plant's asphalt metering or weighing system, and confirm by invoices and/or tank stickings; K .
b) Extraction - By ODOT TM 309, extraction of bitumen by centrifuge or vacuum; ) J
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¢) Nuclear - By ODOT TM 319.

211.2.11D4 Aggregate Gradation
Determine by one of the following methods:

a) Cold Feed - By sieve analysis, AASHTO T 27;
b) Extraction - By ODOT TM 309 (mechanical analysis of extracted aggregate). . -

211.2.11D5 Asphalt Antisirip Additive
Determine by the following (if not preblended by the asphalt supplier):

a) Metering and Weighing - From the ptant's asphait metering or weighing system, and confirm by invoices and/or tank stickings.

211.3.00 Construction
211.3.01 Pre-paving Conference
The contractor and subcontractors who are to be involved in the paving work shall meet with the engineer for 2 pre-paving conference at
a time mutually agreed upon. At this conference, the contractor shall discuss the proposed methods of accomplishing ali phases of the paving
work.

211.3.02 Weather Limitations
Asphalt concrete shall be placed on a dry prepared surface when the surface temperature is not Iess than specified below.

Nominal Specified

Compacted Thickness ALt
of Individual Courses * Wearing Course  Other Courses

Less than 1 1/2% &0°F 60°F

1172 to 2 1/2% 50°F 40°F

Z /2" ard over 40°F 40°F

The temperatures shown in the table in this section are not recommended temperatures *for paving, but pavmg may be allowed at these
temperatures on the condition that specified pavement compaction is achieved.

Asphalt concrete shall not be placed during min or other adverse weather conditions, except that, if approved by the eugineer, mix in transit

- arthe time these adverse conditions occur may be laid if the mix has been covered during transit and is at the specified temperature, if the
foundation is free from pools or flow of water, and if all other requiremams of these specifications are met. Asphalt concrete mixtures shall

not be placed when the foundation is frozen or when, in the opinion of the engineer, existing or expected weather conditions will prevent
the proper hau.dlmg. finishing, or cornpaction of the mixtures.

211.3. 03 Asphalt Concrete Mixing Plant
211.3.03A DEQ Requirements
Prior to producing and furnishing asphalt concrete from a new or rewsed stationary plant focation or a portable plant, the contractor shall

_ furnish the folfowing items to the engineer.

1) A current air contaminate discharge permit number for the plant being used;
2) The expiration date of the permit; and,
3) A written statement that the DEQhas been advised of the location of the plant and when operation is to commence.
The name and address of the air pollution authority having jurisdiction over the area may be obtained from the engineer.
211.3.03B Plant Scales
Scales shalil be accurate to 0.5 percent throughout the range of use and shall be tested and adjusted as often as directed by the engineer to
verify continued accuracy.
211.3.03C Mixing
All the componexts of the asphalt concrete mixing plant shall be utilized and operated in a manner to ensure compiiance with this section.
‘The combined materials shall be mixed until the asphait cement is distributed thoroughly in the mixture and the aggregate particles are .-
completely and uniformly coated.

The moisture content of the mix shall not exceed .70 percent at time of discharge from the mixing plant.
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The asphalt concrete shall be mixed by combining aggregate, asphalt, and additives at an approved central mixing plant equipped with
controls to accurately measure and monitor the various components of the mix to produce 2 uniform homogeneous mixture at the specified
temperature.

The discharge temperature of the mix will vary with the type of mixing plant, climatic conditions, and other variables. However, the
ternperature shall be sufficient to provide thorough mixing and coating and to provide a mass viscosity of the mix on the grade which will
permit compaction to required density. Mix temperature and asphalt in storage shall not exceed 325 degrees F.

The temperature of the mix at discharge from the plant shall not exceed 325° F.

211.3.04 Drying, Heating, and Separating Aggregates into Designated Sizes
_ 211.3.04A Drying ' : :
Aggregates shall be dried to the extent that any retained moisture will not result in visible defects in the mixture such as slumping loads,
boils, or slicks.

211.3.04B Screening :
In plants which kave screens, the aggregates shall be separated, immediately after drying and heating, by screening into the sizes required
for separate handling, storing and proportioning at the mixing plant.
- 211.3.05 Heating Asphalt Cement
Asphalt heating equipment shall be capable of uniformly heating the asphalt cement to the temperature specified.

The temperature of the asphalt cement when introduced in the mixture shall be ot less than 250° nor more than 350° F.
| - 211.3.06 - This subsection is intentionally left blank,

211.3.07 Truck Scales ‘
i Each pay load of asphalt concrete mixture shall be weighed on scales meeting the requirements of Section 109 except as follows.

When vehicle scales meeting the requirements of Section 109 are available for check weighing; the contractor, upon written approval of ‘
the engineer, will be permitied to use an approved Weigh hopper that is accurate within 0:5 percent throughout the range of use.. Use of the
bopper to determine pay weights will be discontinued when random check weighings indicate that the quantities are not accurate within 0.5

—  percent.

Each load of mixture shall have a \ﬁéigh rrlreatio{iﬁrovi_dec.l by the comrac;or

 211.3.08 Hauling Equipment _ _— .. '
Vehicles used for hauling asphalt concrete mixtures shall have tight, clean, and smooth beds which have been thinly coated with paraffin
oil, fime solution, s0apy water, or other approved material to prevent the mixture from adhering to the beds. Diesel il may be used when
“requested by the contractor and approved by the engineer. During each application of approved coating material, and prior to loading, the .
vehicie bed shall be drained of all excess coating materiai, : . . '

Hauling vehicles shall be equij)ped with covers fo protect against moisture intrusion and heat loss, and shall have a 3/8-inch diameter hole
near the middle of the feft side wall of the bed to allow access for a thermometer. '

Vehicles which cause excess segregation, leak badly, or delay normal operations shall not be used.
: 211.3.09 Asphalt Concrete Pavers

Pavers shall be self-contained, power-propelied units with an activated screed or strike-off assembly, heated if necessary, and capable of
‘'spreading and finishing layers of asphalt concrete material to the widths, thicknesses, lines, grades, and cross sections required.

‘The paver shall be equipped with a receiving and distribution system of sufficient capacity for a uniform spreading 6peration and capable
of placing the mixture uniformly in front of the screed without segregation of materials. Extensions added to the paver when used on travel

lanes shall have the same augering and screeding equipment as the rest of the paver.

The paver shall be designed so minor irregularities in the surface of the base will not be reflected in the surface of the layer being placed.

The weight of the paver shall be supported on tracks or wheels none of which shall contact the mixture being placed. The contact area of _

the screed or strike-off 2ssembly shall be uniform over the entire width of the mixture being placed.

The screed or strike-off assembly shall produce a finished surface of the required smoothness and texture without tearing, shoving, or
"gouging the mixtre. The paver shall be equipped with either a manual or electronic line and grade control.
¥

| - Alllifts of pavement shall be placed with an approved self-propelled pa;ring machine.
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211.3.10 Compactors
Rollers shall be steel wheel, pneumatic tire, vibratory or a combination of these types. They shall be in good condition and capable of
reversing without backlash.

211.3.10A Steel Wheel Rotlers
Steel wheeted roflers shalf have a minimum gross static weight of § tons and a minimum static weight on the drive wheel of 250 pounds
per inch of width. For finish rolling a 6-ton minimum gross static weight is acceptable and the 250 pounds per inch of width will not be
required. -

211.3.10B Vibratory Rollers
Vibratory rollers shall be equipped with amplitude and frequency controls and shall be specifically designed for compaction of asphalt
concrete mixture. The rollers shall be capable of frequencies of not less than 2,000 vibrations per minute.,

211.3.10C Pneumatic Rollers
The pneumatic-tired rollers shall be self-propelled, tandem, or multiple axle, multiple wheeled with smooth-tread poeumatic tires. The
tires shall be of equal size and staggered on the axles at spacings and overlaps that will provide uniform compacting pressure for the full
compacting width of the roller. Ground pressures shail be at least 80 pounds per square inch of tire contact area. Pneumatic-tired rollers
shall be fully skirted to insulate the tires from significant heat loss during compaction.

Use prieumatic-tired rollers during the breakdown compaction sequence only.

211.3.11 Preparation of Foundation
All bases and foundations on which the pavemens is to be constructed shall meet the applicable specifications and be approved prior to e
start of paving. Existing bases and foundations shall be reconditioned as specified or directed.

Broken or ragged edges of existing paved surfaces underlying or abutting the new pavement shall be trimmed back to firm material.
Surfaces against which asphalt concrete is to be placed shall be treated with an asphalt tack coat as specified in Section 210.

Depressed areas in existing pavement shall be tacked and leveled with an approved asphalt concrete mixture and compacted with a
preumatic tired roller. This le\re{mg work shall be 2 separate operation and performed as specified. Leveling material shall be spread by
means of a paving machine except in small or lrregular areas where the engineer may permit the use of other equlpment At the direction
of the engineer, leveled areas shall be retacked prior to placement of subsequeat material. g

Prior to placing each lift of asphalt concrete, lack coat asphalt shall be applied to comp!etely cover all oold longitudinal joints and all
prepared existing biuminous and Portland Cement concrete surfaces. The apphcatlon rate shall be 0.10 pallon per square yard of surface
area.

211.3.11A Preparation of Existing Pavement Surfaces for AC Overlay
The contractor shall loosen and remove all vegetation, clean the cracks, wash and sweep the street as directed by the engineer.

Cracks between 1/4-inch and 3/4-inch shall be cleaned with compressed air and filled with rubberized asphalt cement crack sealant.

Cracks larger than 3/4-inch shall be repaired with sturry or hot asphalt concrete. Holes shall be repaired with asphalt concrete.

The crack cleaning equipment, the crack sealing material, and the crack sealing applicator shall be approved by the engineer prior to use.

An approved crack sealant shail be installed in conformance with the manufacturer’s instructions and recommendations. Appliaaﬁoﬁ shall
be performed using an approved pressure feed wand systemn. Pour pot application will not be allowed. A copy of the manufacturer's
specifications including application procedures shall be furnished to the engineer upon request. The engineer may order a test run of any
application method or materia! prior to filling of cracks. The cracks shall be totally filled with a sealant from the pre-qualified list
hereinbefore. The sealant shalt completely fill the cracks.

Al sunken pavement shall be pre-leveled with asphalt concrete as directed by the engineer prior to the placement of fabric or overlay.

Al existing structures shall bé protected from the overlay operation and shall be checked and cleaned as necessary after the overiay.

The pavement surface shall be dry prior to the preparation work and paving. Existing traffic buttons and epoxy shall be removed prior
to the paving. .

211.3 12 Asphalt Concrete Storage
Storing or holding of hot asphalt concrete mixture in open stockpiles will not be permltted

¥
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Tm;pomystoﬁngorholdingofhotasplnltmncrucnﬁxnminsmmgesilostmtoﬂhourswillbepemﬁued. Trucks shall be loaded from
the storage silos in a manner that prevents segregation.

211.3.13 Delivery, Storage, and Handling of Aggregates
During production, hauling and storage, aggregates shall be handled in a manner that will prevent segregation of materials or intermingling
of separate gradings or kinds of aggregates, Covers shall be used to protect the mixture when adverse weather or cold air temperature is
encountered during hauling. :
211.3.14 Control of Line and Grade :
When specified in the contract, the engineer will establish references at reasonable intervals for line and grade control of the placing
operations. The contractor shall furnish, place, and maintain supports, wires, devices, and materials as necessary to provide continuous line
and grade reference control to the automatic paver control system on either or both sides of the paving machine.

With approval of the engineer, the line and grade reference control may be a floating beam device or multi-footed ski of a fength and

sensitivity that will control of the paver to the grade specified. After the paving of the first lane, a joint matcher or manual control of line

and grade will be permitted with approval of the engineer,

211.3.15 Spreading, Temperature Control, and Finishing
211.3.15A Spreading
1) General - Asphalt pavers conforming to subsection 211.3.09 shall be used to distribute the mixture. Placing of the mixture shall be
continuous and uniform.

In areas where patching, irregularities or unavoidable obstacles make the use of specified equipment impracticable, the mixture may
be spread with other equipment approved by the engineer.

2) Dropoffs - When placing asphalt concrete pavement under traffic in courses in excess of a 2-inch thickness, work shall be scheduled
so at the end of each working shift the full width of the area being paved, including shoulders, shall be complete to the same elevation
with no fongitudinal dropoffs. : . :

A

WhmplacingasphaltmncretepavememmderhﬁiﬁcinmmbetweenlandZindlﬁinthicknm,worksﬁailbeéchedulédéolhat '

at the end of each working shift a strip of new pavement shall not extend beyond the adjoining strip of new pavement more than the
distance normally covered by each shift. Prior-to any suspension of operations for a period of one day or more, the full width of the
area o be paved, including shoulders, shall be completed to the same elevation with no IOngir_ndinal dropofis. .

The transverse dropoff at the end of each strip shall be feathered out ini accordance with subsection 211.3. 16.

Where abrupt or sloped dropoffs occur within or at the edge of the paved surface, the contractor shall provide suitable warning signs.

3) Construction Joints - The width of pavement strips shall be adjﬁsted to minimize the number of longiﬁ:dinal joints required.

Longitudinal joints in the wearing course shall be at a Izne line or the edge line of a traffic fane. On median lanes and on shoulder

areas, joints shall occur only at points designated by the engineer. The longitudinal joints in one layer shall offset those in the layer
immediately below by a minimum of 6 inches. Underlying longitudinal joints shall be within 12 inches of the edge of a lane or within
12 inches-of the center of a lane, except in irregular areas.
211.3.158 Temperature of Mixture
The temperature of the mixture at the time it is placed in final position shall be within 10 degrees of 280° F. The engineer may adjust the

lay-down temperature in 10-degree increments to attain maximum workability and compaction. In no case shall the lay-down temperature '

of mixture be less than 240° F.

211.3.15C Finishing and Details :

Segregation of materials, non-uniform texture, fouled surfaces preventing fult bonding between lifts of mixture, and other defects

determined by the engineer as detrimental, shall be corrected by the contractor at no expense to the owner.

Where new asphalt concrete ﬁavement is constructed to join or overlay existing asphalt concrete pavement, the contractor shall seal the
joints and taper edges with C§S-1 and sand.

211.3.16 Transverse Joints
On wearing courses, pavement depth, line, and grade shall be maintained at least 4 feet beyond the selected transverse joint location. On
all courses, a sloped end section shall be constructed. If subject to traffic, the end section shall be sloped at not less than 50:1. If not subject
to traffic, the end section shall be sloped at a minimum of 10:1. :

When paving is not expected to continue from the transverse Joint until the following day or later, paper or other suitable material shall
be placed under the material ahiead of the transverse joint location. -

108 August 1996

(o



Y

Prior to continuing the permanent paving Jift, the contractor shall remove the material beyond the joint to a vertical face against which
paving will resume. The base shall be cleaned of all debris. A tack coat shall then be applied to the vertical edge and surface of the exposed
area before paving is continued.

After placement and finishing of the new asphalt concrete, both sides of the joint shall be compacted to the specified density. The joint -

' surface shall conform to the requirements of subsection 211.3.19.

211.3.17 Thickness and Number of Layers
The mixture shalf be placed in the number of [ifts and to the compacted thickness of each lift as shown on the plans. If the compacted
thickness of_ each lift is not shown on the plans, the minimum and maximum compacted thickness for any lift shali be as follows:

Base and -
Leveling Courses Mearing Course
Hinimum Maximum Minimum Maximum
Class B v 4n 11/72¢ 2 t/2v
Class C 1 2 1/2v e 2%
Class D 1724 L HA- NA
Clasg E HA KA ™ 2 1/2v
Class F NA NA 1 1/2% 2 1/2v

The placement of asphalt along the existing concrete gutters shall be raked in such a manner that the compacted asphalt shall not extend
more than 1/4 inch above the gutter at its face or as directed by the engineer.

211.3.18 Compaction
Immexliately after the asphalt concrete mixtore has been spread, struck off and surﬁme megulanuﬁ and other defects remedied, it shall
be thoroughly and uniformly rolled until the mixture is compacted.

211.3,184 General
The type, number and weight of rollers shall be sufficient to compact the mixture while it is still within the specified temperature range.
Pretimatic-tired rollers shall be used for break down compaction except on the wearing course where a single coverage with a vibratory roller
shall proceed preumatic-tired rolling. The use of equipment which crushes the aggregate will not be permitted. Rollers shall not be operated
in v1bratory modé when the temperature of the mixture has dropped below 180°F.

On streets less than 500 feet in lcngth, a vibratory roller may replace pneumatictired rolling.

. Steel roller wheels shall be moistented with water or other approved miterial to the least extent necessary (o prevent plcknp of mixture and
not cause spotting or defacement of the surface of the mixture.

Rollers shall be operated at speeds recommended by the roller manufacterer and slow enongh (o aveid displacement of the mixture. The
maximum speeds shall be 3 miles per hour for vibratory rollers, 4 miles per hour for steel-wheeled rollers, and 5 miles per hour for
pneumatic-tired rollers.

Care shall be exercised not to displace the tine and grade of edges. Displacement of any course occurring as a result of the reversing of
the direction of a roller, or from other causes, shall be corrected at once by the use of approved rakes and addition of fresh mixture when

required.
Any mixture that becomes loose and broken, contaminated, segregated, or is in any way defective, shall be removed and replaoed with
new mixture at no expense to the owner.

Finish rolling shall continue until all roller marks are eliminated.

Along curbs and walls, on walks, irregular areas, and other areas not practicably accessible to specified roilers, the mixtwre shall be
compacted with approved self-prapelled rollers, mechanical tampers, hot hand tampers, or heavy hand rollers. On depressed areas, a trench
roiler may be used or cleated compression strips may be used under the roller to transmit compression to the depressed area.

211.3.18B Compaction and Density Requirements for Dense Graded Mixes
For thin lifis of asphalt concrete placed on materials placed under the contract and specified by the engineer to be less than 1 1/2 inches
thick, the mix shall be compacted as shown below for thin lift overlays. The type, number, and weight of rollers shafl be sufficient to
thoroughly compact the mix while it is still above 180°F. The minimum compaction level of $2 percent will not apply to thin lift paving.

For asphalt concrete with a thickness of 1 1/2 inches or greater placed on materials placed under the contract, the mixture shall be

. . compacted to at Jeast 92 percent of the theoretical maximum density as determined by ODOT T™ 306.
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For thin lift overlays or inlays (asphalt concrete placed on existing surfaces) less than 1 1/2 inches thick, themm:esha!lbecompac(ed
by at least four (4) coverages of ttie breakdown roller, four (4) passes [two (2) coverages] of the intermediate roller and such additional
coverages as the engineer may elect. Finish roll as specified above. For overlay and inlay lifis greater than 1 1/2 inches thick, the acmual
roller pattern shalf be verified by use of a control strip confomng to the method specified in the ODOT Standard Spec:fimtnons. All
additional costs associated with the use of the control strip shall be the responsibifity of the contractor. -

On temporary surfacing, guardrail flares, mailbox turnouts, raad approaches, and areas of restricted widih (less than 6 feet wide) or limited
length (less than 50 feet), regardless of thickness, compaction to 2 specified density will not be required. Continue the brezkdown and
intermediate rolling until the entire surface has been compacted with at least four coverages by the roller(s). Perform additional coverages,
as directed and as necessary, to obtain thorough compaction and finish rolling of the AC,

-The contractor shall furnish and operate the nuclear gauge or shall retain an independent testmg firm to perform the compaction festing '

*for assurance and acceptance testing. The testing shall be conducted under the observation of the engineer and performed on all surfaces
regardless of density requirements unless otherwise directed by the engineer.

2113.18C Compaction and Deasity Requirements for Open Graded Mixes
Compaction of open graded mixes (E & F) to a specified density will not be required.

Use only steel-wheeled roller(s) for compaction. Continue the breakdown and intermediate roliing until the entire surface has been
compacted with at least 4 coverages by the roller(s). Perform additional coverages, as directed and as necessary, to obtain thorough
compaction and finish rolling.

2113.19 Pavement Smoothness
The completed surface of all courses of the mixture shali closely parallel that spec:ﬁed for the top surface of the finished pavement and
shall be smooth, uniform in texture and conform to the specified crown and grade.

The top surface of the asphalt concrete pavement shall not vary by more than 0.02 foot when tested with a 12-foot straightedge either

paraliel with or perpendicular to the centerline, The straightedge sha]l be furnished and opcmed by the contractor, The engineer will

observe tlns testing and may requu‘e additional testing,
The joint between the pavement and the top surface of uﬁhty structum such as manhole covers and valve boxes Iocated m the traveled
way, shall meet the pavement surface tolerances.

&

The su:rfaoe of the finished pavement shall be within 0.02 foot of the specified line, grade and c‘ross section.

When tests show the pavement is not within the above tolerances, the contractor shall ta.ke mmedxate ‘action to. correct eqmpment or '

procedures in the paving operations to eliminate the unacceptable pavement roughness.

Any surface m'egulanues exceeding the above tolerances shall be corrected by the conn-actor using a method or methods listed below ami: _

approved by the engineer.
The engineer shail require one or more of the following corrective measures be performed on the deficient areas.
1) Remove and repface the surface course.

2) Place an overlay of a thickness approved by the engineer.

3) Grind the pavemem surface uul:zmg diamond biades up to 2 maximum depth of 0.3-inch and apply an emulsion fog coat as directed-

by the engineer.
4) Other remedial actions as directed by the engineer.

After completion of the corrective work, if the engineer finds it is still not satisfactory, the contractor shall perform additional corrective
waork on areas not meeting the above tolerances. .

All corrective work, mcludmg furnishing of materials, shall be performed within 10 workdays following notifi cauon from the engmeer‘

and at the contractor's expense. Mo adjustment in contract time will be made for corrective work.
Where surface irregularities are localized or where the engineer determines corrective work would not be in the owner's best interests,

the engineer may deduct from payment due the contractor amounts equivalent to the engineer's estimate of work costs had the corrective
work been done.
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211.3.20 Special Protection Under Traffic
The following shall apply to pavement construction in addition to other required prov:s:ons for traffic: no traffic or equipment shall come
in contact with the compacted mixture until it has cooled and set sufficienty to prevent marking; edges shall be protected from being broken
down; and edge drop-ofi{s) one inch or more in height shall be marked with approved reflectorized and/or ﬂashing warning devices visible
by day and night to the traveling public, and placed at spacings as specified by the engineer. All warning devu:s shall comply with
requirements of Section 202.

211.3.21 Temporary Pavement
During paving operations, lane markings shall be placed and maintained each day throughout the pro_|ect in accordance with Section 202.

211.3.22 Samplmg and Tslmg
The contractor is responsible for process comtrol 2nd shall conduct sampling, testing, measuremem and inspection as necessary to insure
the finished pavement meets specifications.

The engineer will determine the suitability of the final product through final acceptance testing. Results of these tests will be used to
determine payment deductions, if any, to be assessed against the contract.

The engineer shali be permitted fo.<ut samples or to take cores from the compacted mixture for testing purposes, Where samples have
been taken, the contractor shalf furnish new material and fill the holes as directed with no compensauon beyond the umit price for asphalt
concrete in place,

211.3.22A Aggregate Gradation and Asphalt Content
The contractor shall take samples from the grade, umless otherwise directed by the engineer, on a random basis determined by the engineer.
‘The samples shall be taken in the presence of the inspector for acceptance testing by the engineer. One (1) sample per 500 tons shall be taken,
with a minimum of three (3) samples per project, of each mix design of asphalt concrete or portion thereof.

‘When samples are not obtained as required, the engineer may requu’eﬁlegmdauonandasphalt;:omcnt io be determined by ¢ore samples.
Core samples will be tested by an independent testing laboratory at the direction of the eagineer. 'I‘heconnacmrshallbwral] cost associated
with coring and testing.

211.3.22B Compaction
For final-acceptance of the pavement, the density of each section of pavement will be determined by random acceptance tests using a nuclear
gauge or laboratory analysis of pavement core samples. Density tests will be taken at five randomly selected sites for each section of

. pavement. The average of the five density tests will constitute the density of the pavement. .

A section of pavemem will be theam constructed from 500 consecutive tons of mixture or pornon thereof. Acceptance tests will not be
made within.one foot of the edges of the panel or from areas where the specified compacted thickness is less than 1 1/2 inches.

When using.a nuclear gauge, two readings will be obtained at each site, the second at right angles to the first. The two readings will be
averaged to obtain the test density. For any section of pavement, if the contractor requests in writing within two work days after muclear
gauge test results are furnished to the contractor, pavement cores will be obtained at the same randomiy selected sites used for the nuclear
gauge tests. The density of the core samples will be determined by an independent testing laboratory. The average deasity of these five core
samples will constitute the in-place density of the section of pavement and will prevail over nuclear results. If the density as determined by
the core samples does not meet density requirements, the contractor shall bear the cost of coring and testing.

The engineer shall have the right to test any areas that appear defective in compaction. If the areas are found deficient, the engineer may
reqmre the contracior to bring the areas into conformance with the specifications.

Acceptance will not be made for mixture compacted (o less than 88.0 percent of theoretical maximum density (Rice Density), or 34% of
target density. The engineer may decide to allow the deficient pavement to remain in place. In that case, the engineer and the contractor -
w1l£ agree in writing that the pavemeat will remain in place.

If the contractor takes core samples to verify the densities, the holes shall be filled with liké material and compacted and sealed to the
engineer’s satisfaction. The density of the core samples shall be tested by an independent testing laboratory in accordance with ASTM 2726.
All verifying work performed by the contractor shail be at the contractor’s expense.

Where in-place mixture fails to meet the compaction standard of 92 percent of theoretical maximum density, the engineer may accept the
pavement and shall make payment to the contractor based on subsection 211.4.05B.

In addition to the specified unit price deduction, if the in-place compaction of more than 25 percent of the top lift mixture is 0.0 percent
of Rice density or less, and at the enginser's discretion, the contractor shall fog sea! the top lift of paving as specified in Section 210 and as

- directed. The fog seai shall be done at the contractor’s expense.
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Additional remedial work may be required to in-place mixture compacted to less than 88.0 percent as directed by the engineer,

Satisfactory compliance with performance standards described insubmctionle.B.lBCforcompactionofopcn-gmded mixa(B&Fj shall .

be determined by. the engineer. Compaction of open-graded mixes (E-& F) to a specified densicy is not required. .
211.3.22C Pavement Thickness
The engineer will select locations for non-destructive measurement or core samples to determine pavement thickness.

If non-destructive measurement indicates a pavement section is less than the thickness shown on the plans, or is otherwise out of
specification, the contractor may take cores at the same locations ta verify the engineer's measurements, If the pavement section is found
to comply with specifications, the coring and restoration will be paid for as extra work. Pavement found to be out of specification shall be
subject to replacement or to payment at adjusted prices. ) '

- In determining deficient or excessive thickness in asphalt concrete overlays, the engineer shall adjust the cross section. measurement
sequence, average series of measurements, or take other appropriate steps to allow for the desirable leveling of fow or high areas on the
existing pavement.

pavement, the area of such deficiency shall be removed by the contractor and shall be replaced with pavement meeting the specifications.
The cost of the deficient pavement and of the removal shzll be borne by the contractor.

Where a deficiency is found and the, engineer determines the def-iciency serious enough to tmpair the traffic service expected from the

211.3.23 Base Repairs/Street Patching ' '
Where directed by the engineer, the contractor shall excavate and replace the surfacing materials as indicated in the plans and specifications,
All work shall be performed in accordance with the applicable section,
211.4.00 Measurement and Paymen ‘
211.4.01 Ton Basis _ : T ) ,
Asphalt concrete will be measured and paid for on a ton basis, to the néarest 0.01 ton. There will be no separate measurentent or payment
for asphalt cement contained in the mixture, '

211.4.02 Square Yard Basis . 7 o
Asphalt concrete will_be measured on the surface to the pearest 0.1 foot, Pa){n;ent willbeona square yard basis, to the nearest 0.1 yard.

211.4.03 Separate Tonnages of Mixture and Asphalt Cement ' . o - Cow
When the bid schedule so-indicates, the quantities of asphalt concrete mixture and asphalt cement contained in the mixture will be measured
and paid for separately as follows. ‘ S - S

a) Asphalt concrete mixture will be measured and paid for on a ton basis, to the nearest 0.01 ton. No deduction will be made for the

weight of-the asphalt cement or any additive used in the mixture as required by the specifications or ordered by the engineer.

b)  Asphalt cement will be mezsured and paid for on a ton basis,'to the riearest 0.01 ton. If invoice and tank stickings are not availab__le,
the quantities shail be based on extraction tests. ' : s

211.4.04 Patching and Leveling - : . '
Patching and leveling work will be measured and paid for in conformance with this subsection. If patching and leveling is not listed as
a separate bid item, it shalt be paid for at the unit price for the closest conforming asphalt concrete mixture by gradation in the bid schedule,

211.4.05 Payment Deductions and Rejection of Pavement
211.4.05A Aggregate Gradation and Asphalt Content -
A deduction of 1.0 percent of the in-place price for asphalt concrete and cement will be made for each 1.0 percent cumulative weighted
deviation beyond the allowable tolerance of each component of the job mix formula specified in subsection 211.2.09. ‘

The following factors shall be used to calculate deductions due to deviations from the job mix formula.

Deviati jghti
Asphalt Cement 12 x Deviation
200 minus 3 x Deviation
#10 1.5 x Deviation
#40 o 1.5 x Deviation
All Other Sizes . 1 x Deviation
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The cumulative weighted deviation is the sum of all weighted deviations as determined from the table above. A minimum of three samples
shall be used to determine any reduction in payment, Where the cumulative weighted deviation equals or exceeds 15.0 percent, the materials
shall be removed and replaced at no cost to the owner, The engineer shall determine the limits of the defective pavement.

When asphalt paving materials with a cumutative deviation of less than 15.0 percent are furnished, the engineer may require the contractor

" to remove and replace defective materials at no cost to the owner or shall deduct from payments to the contractor an amount equal to the

cumulative weighted percentage deviations from the job mix formula.
211.4.05B Compaction ’
Asphalt concrete pavement which does not comply with compaction requirements shall be removed and replaced or, at the discretion of
the engineer, be subject to a price reduction determined from the following table, .

PRICE REDUCTION SCHEDULE

% MAXIMUM DENSITY % TARGET DENSITY
(Normal Method) ZPAY * {Control Strip Method)
92.0 and abave 100 98.0 and above
91.5 - 91.9 95 97.5 - 97.9
91.0 - 91.4 98 97.0 - 97.4
90.5 - 90.9 &5 96.5 - 96.9
$0.0 - 90.4 80 96.0 - 96.4
89.5 - 89.9 70 95.5 - 95.9
89.0 - 89.4 60 95.0 ~ 95.4
88.1 - 8%.0° 0 - 50 ** 94.0 - 95.0
88.0 and betow 0 Below 94.0

*  Applies to price for in-place asphalt concrete, including asphalt cement where measured and paid for separately.

** Ag determined by the engineer

211.4.05C Pavement Thickness
In determining payment reductions for deficient or excessive pavement thickness, a section of pavement will normally be one full roadway
station (100 Yineal feet). For non-roadway paving and in other situations where the engineer determines the above section is inappropriate,
the engineer may establish a different unit of work on which to calculate average thicknesses and price reductions.

When pavement thickness, as determined by the engineer’s measurements or test cores, is found deficient by more than the thickness of
the specified surface course of asphalt concrete, the engineer may allow the contractor 0 place an additionat lift of asphalt concrete to bring
the total thickness of the pavement into conformance with the specifications.

When the pavement in any section of pavement is found deficient in thickness by less than the specified thickness of the surface course,
and the engineer allows the pavement to remain in place, payment for that pavement will be made at an adjusted price determined from the
following table.

% Deficiency in Thickness % Reduction in Pay *
0.0 to 5.0 No deduction
5.0 to 10.0 0.5 x Deficiency
10,0 to 15.0 1.0 x Deficiency
15.0 to 20.0 1.5 x Deficiency
20.0 to 25.0 2.0 x Deficiency
25.0 to 30.0 2.5 x Deficiency

* ppplies to price for in-place asphalt concrete, including asphalt cement where measured and paid for separately.

No payment will be made for any area of pavement found deﬁcien} in thickness by more than 30.0 percent even though the work is
permitted by the engineer to remain in place.

When the pavement in any section is found to exceed the specified thickness by more than 0.02 foot, the engineer shall calculate the tonnage
of material in the excess thickness of the pavement and shall deduct that quantity from tonnage payments due under the contract,

211.4.06 Asphalt Concrete Sawcut :

When listed in the bid schedule, AC sawcut will be measured and paid on a lineal foot basis for each cut as marked in the field. When
not listed in the bid schedule, AC sawcut shall be considered incidental. .

August 1996 110C




212 Portland Cement Concrete Pavement

212.1.00 Description 113
£ 212.2.00 Materials 113

| 212.2,01 Fine Aggregates 113
212.2.01A General 113
212.2,01B DPeleterious Substances 113
212.2.01C Soundnmess 113
212.2,01D Organic Impurities 113
2122.01E Grading 113
212.2.01F Sampling and Testing 114
212.2.02 Coarse Aggregates-114
212.2.02A General 114
212.2.02B Deleterious Substances 114
212.2.02C Durability 114
212.2.02D Grading 114
212.2.02E Fracture of Gravel 115
212.2.02F Sampling and Testing 115
212.2.03 Portland Cement 115. .-
212.2.04 Blended Hydraulic Cement 115
212.2.05 Pozzolan 115
212.2.06 Water 115
\L ’ 212.2.07 Admixtures 115 :
212.2.07A Air-Entraining Admixtures 115
212.2.07B Water-Reducing, Retarding, and Accelerating Admixtures 115
212.2.08 Bar Reinforcement 116 -
212.2.09 Dowels 116
212.2.10 Tie Bars 116
212.2.11 Welded Wire Fabric 116
212.2.12 Joint Materials 116
212.2.12A Preformed Joint Fillers 116
212.2.12B Preformed Elastomeric Joint Seals 116
212.2.12C Poured Filler 116
212.2,13 Curing Materials 116
212,2.14 Mix Design 116
212.2.14A Classes of Concrete 116
212.2.14B Proportioning of Concrete Mix 116
212,2.14C Pozzolan 117
212.2.14D Admixtures 117
212.2.15 PCC Mixture Tolerances and Limits 117
212.2.16 Plastic PCC 117 .

111



212.3.00 Construction 117

212.3.01 Process Control 117
212.3.02 Equipment 118
212.3.03 Weather Limitations 118
212.3.04 Preparation of Base 118
2123.05 Construction Widths 118
212.3.06 Mixing PCC 118
212.3.07 Placing PCC and Reinforcement 118
212.3.07A Placing PCC 118
212.3.07B Placing Reinforcement 119
212.3.08 Dowels 119 :
212.3.09 Joints 119
212.3.09A Longitudinal Joints 119
2123.09B Construction Joints 119
212.3.10 Surface Finishing 119
212.3.11 Edge Tooling 119
212.3.12 Curing of PCC 119
212.3.12A Liquid Membrane-Forming Compounds 119
212.3.12B Polyethylene Filin 120
212.3.13 Protection of Concrete 120
212.3.14 Compressive Strength 120
212.3.15 Surface Tolerance and Testing 120
212.3.15A Smoothness 120 *
2123.15B Graphic Profile Testing and Tolerance 120
212.3.16 Correction of Deficiencies 120
212.3.16A Plastic PCC Failure to Meet Straightedge 120
212.3.16B Hardened PCC Failure to Meet Smoothness Requirements 120
2123.17 Pavement Thickness 121
212.4.00 Measurement and Payment 121
212.4.01 Pavement 121
212.4.02 Price Adjustment for Variation in Thickness 121
212.4.03 Price Adjustment for Variation in Compressive Strength 121
212.4,04 P.C.C. Sawcut 121 :

.

112

August 1996

s "5

R



212 Portland Cement Concrete Pavement
212.1.00 Description

This work consists of constructing PCC pavement, with or without metal reinforcement, composed of portland cement, water, fine
aggregate, coarsc aggregate, and special purpose additives when required or permitted. The pavement shall be constructed on an approved
base.

212.2.00 Materials
212.2.01 Fine Aggregates
212.2.01A General
Fine aggregate shall consist of natural sand or other materials with similar characteristics having hard, strong, durable particles.

Stone screening, if used, shall consist of particles resulting from the crushing of clean, tough, durable rock or gravel. Screenings shall
conform to the specifications for fine aggregate.

Fine aggregates varying than 0.20 from the fineness modulus of the fine aggregate used in the contractor’s mix design shall not be used.
The finencss modulus of the fine aggregate is determined by adding the percentages by weight retained on the following sieves having
square openings, and dividing by 100: 3/8 in., No. 4, No. 8, No. 16, No. 30, No. 50, and No. 100,

212.2.01B Deleterious Substances
The amount of deleterious substances shall not exceed the following Limits.

oil, salt, Acid, and Alkali . . . . 0 percent by weight
Friable Particles . . . . . . . . . 3 percent by weight
Lightweight Particles . . . . . . . 1 percent by weight
Material Passing No. 200 Sieve . . 4 percent by weight *

* 1f this materisl consists of fracture dust, essentially free of clay or shale and is non-plastic, the percentage may
be increased to & percent.

212.2.01C Soundness

When fine aggregate is subjected to five repetitions of the sodium sulfate soundness test (OSHD TM 206), the weighted percentage of
‘loss shall not be more than 10 percent by weight. -

212.2.01D Organic Impurities
All fine aggregate shall meet the requirements of AASHTO M 6 for organic impurities.

212.2.01E Grading
Fine aggregate shall be graded within the following limits.

! GRADING REQUIREMENTS
FINE AGGREGATE - PORTLAND CEMENT CONCRETE

Sieve Size Percentages
Passing (by weight)
. 7 7 L . 100
Ho. & . . v v o v v s v e =« . » 90-100
Ho. 8 .. e h e e e e e e 65-90
Ne. 16 . .« -« ¢ v o e e s . 45-75
T 3 . 25-55
No. 50 . . .. ... e r e e e e es 5-30
No. 100 . .. ... .. v e s s .. 0-B

113




212.2.01F Sampling and Testing
Sampling and testing of fine aggregate shall be in accordance with the following methods.

1. Sampling . . . ... ........ e e e OSHD TM 214
2. Material Passing the Mo. 200 sieve , . . . . . . OSHD TM 205
3. Organic Impurities . . . ., ... .. + - -« . - OSHD TM 212
4., Sieve Amalysis . . . . ... .. e e e e e e QSHD THM 204
5, Soundness . . .. ...... C e e e e e . . OSHD TM 206
6. Friable Partictes . . .. .. ... .. .... OSHD TH 221
7. Lightweight Pieces . . . . . . . . . .. .... OSHD TM 222
8. Sand Equivatent , . ... ... ..... + + - OSHD TH 101
9. Fineness Modulus , . .. .. . . . see subsection 212.2.01A

Testing for soundness and organic impurities will be on the source material from which the aggregates are produced and on the produced
aggregates. Testing for deleterious substances, grading, and sand equivalent will be on the produced aggregates.

212.2,02 Coarse Agpregates
212.2.02A General

Coarse aggregate shall consist of rock, gravel, or other approved inert material of similar characteristics having hard, strong, durable
pieces free from adherent coatings. : :

The size of coarse aggregate in PCC pavement shall be 1-1/2" - No. 4.

212.2,02B Deleterious Substances
The amount of deleterious substancés shall not exceed the following.

Percentages

(by weight)
Lightweight pieces . ., . . . . . . v ... 0.25
Friable partictes . .. ... .. v ... 2,00
Material passing No, 200 sieve . . . . 1.00-1.50
Wood wWaste . . . ., . .. . i ... ... 0.05

212,2,02C Durability
The material from which coarse aggregates are produced or manufactured shall meet the following qualifying test requirements.

TEST TEST METHOD REQUIREMENTS
Soundness {5 cycles) OSHD TM 206 12% Maximum
Degradation:
Passing No. 20 Sieve OSHD THM 208 30% Maximum
Sec‘liment Height OSHD TH 208 - 3" Maximum
Abrasion: OSHD TH 211 30% Maximum

212.2.02D Grading
The grading of each of the specified sizes of coarse aggregale shall be in conformance with the following.

GRADING REQUIREMENTS
COARSE AGGREGATE - PQRTLAND CEMENT COMCRETE

Separated Sizes: 2u-in  1-9/2u-3740  (u-No.4 '3/4"-No.4

Sieve Size Percentages Passing (by weight)

2 1/2n 100

an 90-100 100
1 1/2v 35-70 90-100 100

1w 0-15 30-65 90-100 100
3740 - 0-15 50-B0 20-100
3/8n - - 15-40 20-50
No. & - - b-10 0-10
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Elongated pieces in the coarse aggregate will be determined as described in OSHD Test Method 229 N, with the proportional caliper

device set at a ratio of 5:1, and shall not exceed 10 percent by weight of the material retained on the No. 4 sieve.

All determinations of sizes and gradings will be made by the use of laboratory sieves having square openings.

212,2.02E Fracture of Gravel
If gravel is used in the manufacture of aggregates for PCC, the coarse aggregate shall contain not less that 60 percent, by weight, of
fragments which have at least one fractured face produced by mechanical crushing.

212,2,02F Sampling and Testing
Sampling and testing of coarse aggregate shall be in accordance with the foliowing methods.

1.
2.
3.
4.
5.
6.
7.
a.
9.

Sampling . . v ¢ & 4 v s v v s s e e e e e OSHD
Material Passing the No. 200 Sieve . . . . . OSHD
Sieve Analysis . . . . . . . e e e e e e e OSHD
Abrasion . . . . . . e e e e e e e . « « OSHD
SoUndNessS . . . L . 4 ke e s n e e e e e e OSHD
Friable Particles . . . . . . . « . « « « « & OSHD
Degradation . . . « = & = =+ « + = = = = 4+ o & OSHD
Lightweight Pieces . . . . . . . . e e e e e . OSHD
Fracture . . . . . v s e r s n e e e . . « OSHD

214
205
204
211
206
221

208

222
213

Testing for abrasion, degradation, and soundness will be on the source material from which the aggregates are produced and on the

produced aggregates. Testing for deleterious substances and grading will be on the produced aggregates.

212.2.03 Portland Cement
The portland cement shall be ASTM C 150 Type IIL, II, or IIi.

Differing brands or types of cement, or the same brand or type of cement from different mills shall not be mixed during use nor shall

they be used alternately.

212.2.04 Blended Hydraulic Cement -
Blended hydraulic cement shall be either portland-pozzolan cement or pozzolan-modified cement conforming to AASHTO M 240.

The pozzolan constituent shall be between 10 and 20 percent by weight of the blended cement.

* Certifications for blended hydraulic cements shall be supplied in conformance with AASHTO M 240.

212.2.05 Pozmlan

Pozzolan shall be Class C or Class F and shall conform to ASTM C 618 with the following exceptions.

a) Loss on Ignition shall be 1.5 percent max.

¢

b) Moisture Content shali be 1.0 percent max.

¢} Available Alkalies shall be expressed as NA,0+.658 K,0 and shall not exceed 1.5 percent.

212.2.06 Water

Water used in mixing PCC shall be clean and free of oil, salt, acid, alkali, sugar, vegetable matter, or other deletenous substances, and
shall conform to AASHTQ T 26. Water of approved potable quality may be used without testing.

212.2.07 Admixtures

212.207A Air-Entraining Admixtures
Air-entraining admixtures shall conform to AASHTO M 154,

Chloride content of admixtures used in concrete in contact with embedded metals shall not exceed 0.5 percent, by weight, of the weight

of the admixture.

The admixture shall be able to produce 16 percent air in a portland cement mortar when tested in accordance with AASHTO T 137.

212,2.07B Water-Reducing, Retarding, and Accelerating Admixtures
Water-reducing, retarding, and aceelerating admixtures shall conform to AASHTO M 1%94.
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Chloride content of admixtures used in concrete in contact with embedded metals shall not exceed 0.5 percent, by weight, of the weight
of the admixture. '

212.2,08 Bar Reinforcement
Bar reinforcement shall conform to the requirements of Section 504.

212.2.09 Dowels
Dowels shall conform to AASHTO M 227, grade 70.

212.2.10 Tie Bars
Tie bars shall be deformed bars, clean and free of scale or rust.

212,211 Welded Wire Fabric
Welded wire fabrie'shall conform to AASHTO M 55. Deformed welded wire fabric shall comply with AASHTO M 221.

212.2.12 Joint Materials _
212.2.12A -Preformed Joint Fillers .
Preformed joint fillers for concrete shalt conform to AASHTO M 153 or AASHTO M 213 except that those furnished under AASHTO
M 213 shall be tested in accordance with ASTM D 1751, :

212.2.12B Preformed Elastomeric Joint Seals
Preformed elastomeric joint seals shall conform to AASHTO M 220.

212.2.12C Poured Filler
Poured filler for concrete joints shall conform to AASHTO M 173.

212.2.13 Curing Materials
Curing materials shall conform to the following requirements. -

White Polyethylene Film for Curing Concrete: AASHTO M 171
Liquid Membrane-Forming Compounds for Curing Concrete:. AASHTO M 148

212.2.14 Mix Design

The contractor shall furnish a mix design for approval by the engineer or may propose the use of a current mix design on file with the
owmer or with OSHD.

212.2,14A Classes of Concrete
The classes of concrete shall designate the compressive strength of the concrele in 28 days (psi) followed by the maximum size of

aggregate to be used in the concrete, i.e.: Class 3300-1 1/2 shall indicate a compressive strength of 3300 psi in 28 days with 1 1/2 inch
maximum size aggregate used in that concrete. The class of concrete used in the pavement shall be Class 3300-1 1/2 concrete; or as shown.
The following must Bc submitted with the mix design.
a) Mix design calculations.
b) Documentation of compressive strength according to ACI 301-84, gubsection 3.9.
¢) Test reports on aggregate, plastic concrete, compressive stren gth, and water.

d) Certifications of compliance for portland cement, fly ash, and admixtures.

212.2.14B Proportioning of Concrete Mix

The PCC mixure shall be designed in accordance with the requirements of ACI211.1 or a modification employing the "absolute volume"
method. This shall include the proportions by weight of cement, water, fine aggregate, coarse aggregate, air-entraining admixture, and
any other materials or admixtures needed to produce a workable and durable concrete which conforms to the specifications.
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When using 3/4 inchmaxirmunsizeaggmgate.lheﬁneaggregatcsrmllbehetwemwpawmandﬂpemmofdwtotalaggmgate. When
using 1 1/2 inch maximum size aggregate, the fine aggregate shall be between 35 percent and 45 percent of the total aggregate,

PORTLAND CEMENT CONTERT

{Compressive Strength, flc) Hinimum Cement_Content
<3,000 518 Pounds (5.5 sacks)
3,000 564 Pounds (6.0 sacks)

212.2.14C Pozzolan .
Fly ash may be used in PCC as an additive or to replace a portion of the portland cement. The replacement ratio shall be 1.2 pounds of
fly ash for each pound of cement replaced. In no case shall the total weight of fly ash in the mix exceed 100 Ibs. per cubic yard of concrete.

212.2.14D Admixtures ‘
The quantity of each admixture to be used in the PCC mix shall be determined by trial baiches prior to its use in' PCC incorporated in the
work. The admixture shall be used according to the manufacturer’s recommendations and at a rate sufficient to achieve the properties
indicated in subsection 212.2.15.

212.2.15 PCC Mixture Tolerances and Limits
The PCC shall be a workable mixture, uniform in composition and consistency, having the following properties or limits.

Material or Percent 5pecification or

Broperty —of Guantity

Entrained Plastic 4.0%-7.0% AASKTO T 152
air Mix -

Fly ash " Cement plus 20% max. ASTH C 311

fly ash .

Concrete (When Placed) 50° F min. " ASTM C 1064

Temperature _ 90° F max.

Slump - 3-1/2" max. AASHTO T 119

Cement Content and Hate'rICemnt Ratio

Cement Content * Max. Water-Cement Ratio **
ib/cu.yd.) {lb.slb,)
<592 . 0.50
- 2658 . 0.48

w* Inclwdes fty ash when used.

*% For concrete containing fly esh, the water-cement ratio shall be based on the total weight of portland cement plus
the weight of fly ash.

212,2.16 Plastic PCC .
Compliance of the plastic PCC will be based on tests performed by the contractor and on any check tests‘performed by the engineer,

Test Test Method
AASHTO [3,]011
Holding Concrete Specimens in the Field. . . . T 23
Sampling Fresh Concrete. . . . . . + ¢ 4 v o . T 141
SlUMP. & & bt e e e s e e e e e e e T 119
Cement Content - & & & 4 v ¢ 2 4 « = « « = & & T 121 0DOT TH 713
AirContent. . . . . 4 &t 4 v v v v v o v o T 152 ODOT TM 714
Water-cement Ratio . . . . . . . ... .. . e a e e 0DOT TH 729
B T 121
Concrete Temperature . . . &« & 2o . v 4 ¢ ¢ o 2 8 o s 2 ¢ ASTM C 1064

212.3.00 Construction
212.3.01 Process Control
The contractor is responsible for process control and shall conduct sampling, testing, measurement, and inspections required to insure the
finished pavement meets specifications. '
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212.3.02 Equipment
The plant, equipment, and tools used in the work must be approved as to design, capacity, and condition.

212.3.03 Weather Limitations
The contractor shall coordinate all operations involved in constructing the pavement so the work will result in a finished pavement
conforming to specifications regardless of the daily or seasonal variations in weather, temperature and humidity under which the work is
permitted to proceed. '

PCC shall not be placed during periods of rain. PCC shall not be placed on frozen bases. Placement shall not occur when descending air
temperature falls befow 40° F, nor shall it resume until ascending air temperature reaches 35° F. Air temperature shall be measured in the
shade and away from artificial heat.

The contractor shall protect the pavement from weather damage. The contractor shall protect unhardened PCC from precipitation with
- protective material. When PCC is being pliced during cold weather, and the air temperature is forecast to drop below 35°. F, the contractor
shall prevent the PCC from freezing for a minimum of seven days after placing.

Weather-damaged pavement shall be removed and replaced at no prense to the owner.

212.3.04 Preparation of Base -
Before paving operat.nons begin, the base shall be brought to the ﬁmshed condition required by the specifications. If the equipment used
by the contractor requires additional widdh for support, the contractor shall provide the support necessary to assure the equipment maintains
proper grade and cross section.

Manbholes, inlets, and other such structures shall be completed, adjusted, cured, and otherwise prepared, as applicable, and made clean
and ready to have concrete placed in contact with them. Manhole frames and other independent metal structures in the pavement area shall
be prepared with an approved bond-preventing agent,

- A minimum 2-inch thick leveling course of 3/4"-0 crushed rock shall be placed under all concrete pavement.

212.3.05 Construction Widths
When the pavement consists of two traffic lanes or less, the full width shail be constructed monolnhlcally

‘When the pavement is three or more trafﬁc lapes wide, the sequence of paving and paving widths shall be as specified or as approved by
the engineer.

212.3.06 Mixing PCC
PCC shall be mixed at a central plant or in tmck mixers. Matenal containing frost or lumps of hardened material shall not be used. Thé
mixing time for batch plant mixers shall be at least 60 seconds for mixers of one cubic yard czpac:ty or less. Mixing time shall be increased
by 15 seconds for each cubic yard or fraction of increased mpamty PCC mixed in truck mixers shall be mixed a minimum of 70 and a
maximum of 100 revolutions at the rated mixing speed of the mixer. PCC shall be mixed only in the quam:ty required for muncdla.te use.
PCC shall not be retempered by adding water or by other means.

212.3.07 Placing PCC and Reinforcement
Damage to the subgrade, base or reinforcement shall be corrected prior to placement of the PCC.

2123.07A Placing PCC
The PCC shall'be placed in final position, in one layer, so that a minimum of finishing will be necessary to provide a dense, homogeneous
pavement canforming to specified grade and cross section. PCC shall not be used if it is not in place within 1 1/2 hours after being mixed,
or has begun to take an initial set prior to placement

The pavemnent shali be consolidated and finished with a slipform paving machine. The machine shall be operated with as nearly continuous
forward movement as possible. The machine shall vibrate the concrete with vibrating tubes or arms working in the concrete for the full width
and depth of the pavement being placed. If, for any reason, it is necessary to stop the forward motion of the paver, the vibratory and tamping
elements shall stopped at the same time,

In areas where mechanical placement of concrete pavement is not possible and hand forming is required, place the forms and receive form
approval from the engineer prior to pouring the concrete. Place the concrete as close to its final position as possible. Consolidate the
concrete pavement, using mechanical vibrators satisfactory to the engineer. The vibrators shali be operated vertically and moved continuously
so they will not cause segregation. The vibrators shall not come in contact with the forms or the reinforcernent and shall not be used to move
the mix horizontally.

Hand spreading and distributing shall be with shovels, not rakes.» Hand v1brators shall be used to consolidate the pavement in the area
wuhm 6 feet each side of construction and isolation joints.
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212.3.078B Placing Reinforcement '
Provision shall be made for placing dowels, tie bars, and other devices called for by the plans, during placement of the PCC.
Reinforcement shall be placed on supporting devices and maintained in position while the PCC is being placed.

212.3.08 Dowels
Dowel bars shall be smooth, round, coated with plastic, grease, heavy oil, or other approved material that will neither bond wich nor be

" harmful to the PCC. Dowels shall be placed in a supporting framework that holds the dowels parallel with each other, parallel with the

surface of the pavement and perpendicular to the joint, Maximum alignment tolerance shall be 5 degrees or 1/4” in the length of the dowel.

212.3.09 Joints
Joints in PCC pavement will be referred to as contraction, construction (cold), dummy, or isofation (expansion). Any of these may be
transverse or longitudinal. All joints and joint filler shall extend to pavement edges or to each other.

All joints shall be constructed normal to the surface of the pavement. Joints shall not vary from specified line by more than 1/4 inch. The
tops of joint filler shall be within 1/8 inch of pavement surface but shall not protrude above the surface.

=

: Joints which contain preformed filler are to be constructed prior to the final floating and surface finishing of the PCC.

* Transverse contraction joints of the weakened plane or dummy type shall be constructed at such locations as are required to confine the
contraction joint spacing to a maxinum of 15-feet. The joints shall be formed to a depth of 1/4 of the thickness of the concrete and to a width -
of about 1/8-inch. Joint edges shall be tooled. Transverse contraction joints in pavement shall align with joints in cutb and with structures
located in the pavement,

Isolation (expansion) joints shall be straight and at right angles to the alignmeat, vertical to the surface, and shall provide complete
separation of the Portland cement concrete. Joint material shall be installed using a 2 X 4 as a suppaort prior to pouring the concrete. Isolation
(expansion) joints shall be constructed opposite existing isolation (expansion) joints.

212.3.09A Longitudinal Joints : .
Longitudinal joints shall be of the contact type or weakened-plane type, as shown.

212.3.09B Construction Joints o
Construction joints shalt be constructed when there is.an interruption of 30 minutes in placing operations. Care shall be taken when fornting
construction joints to assure that the reinforcement and its supports are not displaced, distorted, or otherwise disturbed.- : :

— 212.3.10 Surface Finishing : _ ‘

After the PCC has been given a preliminary finish, the surface of the pavement shall be checked by the contractor with a straightedge device
not less than 12 feet in length. - Each successive check with the straightedge device shall lap the pre jtous check path by at least half the length
of the straightedge. Surface deviations exceeding 0.01 foot shall be corrected.

Upon oomplétion of the surface floating, but before any required edge tooling or joint tooling, and before initial set of the surface PCC,
the pavement shall be given a textured finish.

The textured finish shall be accomplished by a steel tine tool that will mark the finished PCC to a depth of 1/8 inch plus or minus 1/16 of
an inch. The markings shall be about 1/8 inch in width, randomly spaced, averaging about 3/4 inch on center.

212.3.11 Edge Tooling
The free edges of new pavement and joints with previously placed PCC shall be tooled to remove laitance and mortar resulting from
finishing operations and to provide a clean rounded edge to the new pavement. Tooling shall not form ridges on the surface of the concrete.

212,3.12 Curing of PCC
. Immediately after the surface finishing and edging has been completed, the entire exposed surface of the PCC shall be covered and cured
for at least 72 hours in accordance with one of the following provisions.

212.3.12A Liquid Membrane-Forming Compounds
Clear liquid membrane-forming compound shall be applied uniformly to the damp concrete by pressure-spray methods at the manufacturer’s
recommended rate, but not less than one gallon per 150 square feet. The compound shall form an impervious membrane when tested in -
accordance with ODOT TM 721.

August 1996 ' 119




mrwer ol e ame e e e

2123.12B Polyethylene Film ’ ' ' .

White or clear polyethylene film, 2 minimum of 4 mils in thickness, shall be applied to damp concrete as soon as the film can be placed
without marring or discoloring the surface. The membrane shall be placed in contact with the surface, shall exterd! beyond the sides or edges
of the slabs or forms, and shall be held in position to maintain a moisture proof covering, Laps shall be sufficient to maintain waterproofing
equivalent to the sheeting.

212.3.13 - Protection of Concrete
- The contractor shall erect and maintain suitable barrers to protect the concrete from traffic or otfier detrimental trespass until the pavement

is opened to traffic. If necessary, the contractor shall provide watchmen. - Concrete damaged as a result of detrimental trespass shall be
replaced or repaired at the direction of the engineer at no expense to the owner,

No public vehicular traffic will be allowed to travel on newly placed concrete wnil it has attained 65 percent of its 28-day design strength.

The contractor shall not allow construction equipment or construction trucks with a GVW of 20,000 paunds or greater on newly placed

" PCC until the concrete attains the full specified 28-day compressive strength.

212.3.14 Compressive Strength ,
. Acceptance sampling and testing for strength will be based on 28-day strength tests. The contractor shall prepare a minimum of five

Cylinders will be sampled, prepared, and cured according to AASHTO T 141 and T 23 for compressive strength testing. Three of each
set of five cylinders shall be tested at 28 days, according to AASHTO T 22. Sampling and testing shall comply with Section 106.

The average of the 28-day compressive strength tests of the three cylinders will constitute the strength test value. If any one of the three
cylinders tested indicates a compressive strength more than ten percent below the average strength of the other two cylinders, the results from
that cylinder will be discarded and the test strength value will be based on the average strength of the two remaining cylinders.

The engineer may require removal and replacement of any work incorporating concrete that fails to comply 'w"im compressiire strength

-requirements. If deficient PCC is allowed by the engineer 10 remain in place, payment will be adjusted in conformance with subsection

212;4.03.

2123.15 Surface Tolerance and Testing _ _
The surface of finished pavement shall not deviate from longitudinal and transverse smoothness more than the prescribed limits. Testing

shall be done under the supervision of the engineer with equipment furnished and operated by the contractor at the contractor's £expense as -

so00n as the hardness of the concrete permits. The surface of the pavement shall be within 0.02 feet of the specified line, grade-and cross
section. S o

212.3.15A Smoothness

For travel lanes, testing for longitudinal and transverse smoothness shall be done with a 12-foot straiéhtedge. The extent of the testing

will be determined by the engineer. The pavement surface shall not deviate from the straightedge at any point by more than 0.02 foot,

212.3.15B Graphic Profile Testing and Tolerance .
When specified, the longitudinal surface of all travel lanes of the concrete pavement shall be tested for smoothness by the graphic profile

method. The profilograph shall be the California type, complete with recorder, for determining the profile index of highway pavement. The

pavement shall have a profile index'of 7.0 inches per mile or less for each wheel path in each 0.1-mile segment or partial segment, and shall
have no individual deviation of 0.3 inch or more. .

2123.16 Correction of Deficiencies _
If the pavement does not conform to the prescribed limits of deviation, the following corrections shall apply.

212.3.16A Plastic PCC Failure to Mest Straightedge

The paving operations shall be stopped until revised methods, changes in equipment, or correction of procedures are made or proposed '
for trial, and are approved by the erngineer, .

2123.16B Hardened PCC Failure to Meet Smoothness Requirements
For any segment or partial segment failing to meet the straightedge or profilograph test requirements, the contractor shall take corrective
action as follows.
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a) Profiling by use of an abrasive grinder equipped with a cutting head comprised of multiple diamond blades. All areas corrected by
grinding shall have the required surface texture restored by sawing with diamond-blade saws.

b) Removal of the pavement and replacement with pavement conforming to the plans and specifications.

212.3.17 Pavement Thickness
The engineer will select locations for non-destructive measurement or core samples to determine pavement thlckuess If non-destructive
measurements indicate the pavement is less than the thickness shown on the plans, or is otherwise out of specification, the contractor may
take cores at the same locations to verify the eagineer's measurements. The contractor shall restore the cored areas using materials and
methods complying with the specifications.

Pavement found to be out of specification shall be subject to replacement or to payment at adjusted prices. If the pavement is found to
comply with specifications, coring and restoration work performed by the contractor will be paid for as extra work.

Pavement deficient in thickness by more than 15% shall be removed and replaced by the contractor at no expense to the owner. Pavement
deficient in thickness by less that 15% shall be subject to price adjustment. If the pavement is found to comply with specifications, coring
and restoration work performed by lhe contractor will be paid for as extra work.

212.4.00 Measurement and Payment -
212.4.01 Pavement
PCC pavement will be measured on the surface to the nearest 0.1 foot. Payment will be on a square foot basis, to the nearest 0.1 foot.
Payment for Ieveling course rock shall be incidental to the price of the concrete pavemeat,

212.4.02 Price Adjustment for Variation in Thickness
No additional paymem over the contract unit price wiil be made for pavement having a thickness:greater than shown on the plans. When
the finished pavement is deficient in thickness, and the engineer allows it to remain in place, payment may be allowed at a maximum adjusted
price determined from the following table.

\ of Soecified Thickae ey *

95.0 and above 100
90.0 - 94.9° 80
85.0 - 89.9 65

Below 85.0 0

* ppplies to .the in-place price for portiand cement concrete pavement. -

No payment will be made for any area of pavement found deficient in thickness by more than 15 percent, even though such pavement is
permitted by the engineer to remain in place,

212.4.03 Price Adjustment for Variation in Compressive Strength
No additional payment over the contract unit price will be made for work incorporating concrete having a compressive strength-greater
than that specified. When the 28-day compressive strength is deficient in strength by 25 percent or less, and the work is allowed by the
engineer o remain in place, the engineer may allow payment for the work at the adjusted. price as specified in the following table.

% beficiency in $trenath % Reduction in Pay *
0- 5.0 Ho Deduction .
5.0 - 25.0

2.0 x peficiency °

* Applies to the in-place price for portland cement concrete pavement.

No payment will be made for any work constructed of concrete found deficient in compressive strength by more than 25 percent even
though the work is permitted by the engineer to remain in place.

212.4.04 P,C.C. Sawcut
When listed in the bid schedule, P.C.C. sawcut will be measured and paid on a lineal foot basis for each cut as marked in the field.
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213 Curbs and Gutters
213.1.00 Description

This work consists of the construction of curb, gutter, combination curb and gutter, islands, and traffic separators, collectively referred
to as structures.

213.2.00 Materials

213.2.01 Portland Cement Concrete (PCC)
PCC shall conform to the requirements of Section 212.

PCC in formed or extruded structures shall be Class 3300. PCC in precast units shall be Class 4000.

213.2,02 Asphalt Concrete
Asphalt concrete shall conform to the requirements of Section 211 and shall be of the class specified,

213.2.03 Aggregate _
Aggregale materials for base, foundation courses, leveling courses or bedding shall conform to the requirements of Section 207,

213.2.04 Metal Reinforcement
Metal reinforcement shall conform to the requirements of Section 212.

213.2,05 Dowels
Dowels shall conform to the requirements of Section 212.

213.2.66 Joint Materials
Joint materials shall conform to the requirements of Section 212.

213.2.07 Epoxy Cement

Epoxy cement shall be a two-component epoxy resin adhesive conforming to the requircmcﬁts of AASHTO M 235, é, ( o ’
- 213.2.08 Curing Materials B 7 : ok U Y)

Curing materials shall conform to the requirements of Section 212.

213.3.00 Construction
213,3.01 Preparation of Base
213.3.01A Earthwork

When roadway earthwork is called for under the same contract as structure construction under this section, excavation, backfilling and
berm construction for the structures shall conform to the requirements of Section 204. : '

When the contract includes structure construction under this section, but does not call for roadway earthwork, the contractor shall perform
required earthwork as follows, '

s

1} Make structure excavations to the required depths and widths. Finish bases to finm, even surfaces.
2) Remove all unstable and unsuitable material and replace with material as directed.

3) Backfill prior excavations in the vicinity of the new structures with approved material placed and compacted in conformance with
Section 204,

4) Trim and shape areas adjacent to the work to a neat condition and restore disturbed areas to their original condition.

213.3.01B  Aggregate Foundation or Bedding

If shown on the plans, structures shall be constructed on aggregate foundations. Foundation courses or beddings involving the furnishing
of new aggregate material shall be constructed in conformance to the requirements of Section 207. When structures are to be constructed
on arcas where approved aggregate material is already in place, the material shall be reused as bedding at no cost to the owner.

213,3.01C Base for PCC ‘ (

Bagses upon which PCC structures are to be constructed shall be firm and free of unsuitable material. Surfaces shall be thoroughly \_‘)
dampened prior to placement of concrete.
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When concrete is placed by mechanical extrusion or slipform methods, vertical dowel fastening to underlying concrete or asphalt
may be eliminated and the bond between new concrete and underlying concrete or asphalt may be achieved with approved cpoxy
cement applied in conformance with the manufacturer’s recommendations.

213.3.01D Base for Asphalt Concrete
Bases upon which asphalt structures are to be constructed shall be firm and free of unsuitable material.

Where asphalt concrete is to come in contact with previously placed PCC, asphalt conerete or bituminous surfaces, the arca of
contact shall be given an application of cpoxy coment as specified for use with PCC or a light coating of emulsified asphalt of the
type designated by the enginccr and conforming to the requirements for tack coat in Section 210.

‘Where dowel fastenings between new asphalt concrete and the underlying foundation are shown, the dowels may be climinated
when the asphalt concrete is placed by the mechanical extrusion method provided an application of epoxy cement, a3 specified for
use with PCC, is used to provide positive bond between the new and old materials.

2133.02 Forms and Equipment
213.3.02A Forms
Materials and procedures shall conform to the requirements of Section 503

2133.02B Equipment
Equipment as described in Sections 211 and 212, may be modified as approved by the engineer.

213.3.03 Dowels, Tie Bars, Reinforcement
Dowels, tic bars, and reinforccment shail be installed in conformance with Section 212.

213.3.04 Curb and Gutier and Valley Gutter
Whea thick-Tift asphalt concrete paving section is used, the thickness of the concrete gutter shall be the same as the thickness of
the pavement.

Concicte valley gutter and fillets shall be constructed in accordance with the standard drawings.

2133.05 Placiog, Finishing and Curing -
2133.05A General -
No asphalt or concrete shall be placed unnl the basc and forms, where used, have been inspected and approved by the engineer.

Existing curbs, walks, driveways and other such structures shall be cut back by saw cutting to permit the new construction.

213.3.05B Asphalt Concrete Structures
Asphalt concrete structures may be placed by mechanical extrusion or between suitable formas.

. 2133.05C PCC Structures
PCC structures may be placed by mechanical extrusion, by slipform methods or between suitable forms.

If the structures are constructed by mechanical extrusion or slipform methods, the slump shall nof, exceed 2 inches. The
contractor shall feed the conerete into the machine at a uniform rate and operate the machine to produce a well compacted mass of
concrete.

If forms are used, the slump of concrete shall not exceed 4 inches. The contractor shall remove forms from formed structures
after the concrete has reached initial set but before the concrete has cured.

The top and face of finished structurcs shall have a uniform texture and smooth surface, be free from chips, cracks, humps, sags,
honeycombs, and other irregularitica, and shall be true and straight. The top surface shall be of uniform width. Minor defects shall
be repaired but plastering will not be permitted on exposed surfaces. Honeycombed and other structurally defective concrete shall be
removed and replaced at no expense to the owner,

After the concrete has been placed and finished, it shall be cured in accordance with Section 212. The concrete structure shall be
kept from contact and strain for a least seven days.

2133.06 Joints
Transverse isolation joints shall be provided opposite sbutting joints in adjacent pavement and structurcs, over isolation joints in
underlying concrete, at the end of curved portions of structurcs, at connections to exmtmg structures, and at other locations as
required so the maximum joint spscing is 15 feet. The jointa shall be formed by grooving, by insertion and removal plates or other -
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devices, by sawing, or by other means approved by the eagineer. The top width of joints shall be not less that 1/8 inch, not greater
than 1/4 inch, and the depth shall be one third to one half the depth of the concrete. If the joints are constructed by sawing, the
sawing shall be performed without spalling of the adjacent concrete and before the occurrence of uncontrolled cracking.

The width of joints and thickness of filler shall match those of the joints in abutting or underlying concrete, Isolation joints shall
be at right angles to the structure, normal to the surface, and shail provide complete separation.

Isolation joints shall be constructed around poles, posts, boxes and other fixtures which protrude through, into, or against the
concrete,

213.3.07 Weep Holes
Weep holes shall be placed at all points where natural drainage flow is impaired by the curb and opposite down spouts and
foundation dreins on adjacent buildings. At least one weep hole will be provided per lot. Weep holes shall conform with the
standard drawings.

213308 Tolerance

When & 12-foot straightedge is laid on the top or face of the structure, the surface shall not vary more than 0.02 foot from the
edge of the straightedge, except at grade changes or vertical curves.

The contractor shall construct all structures within 0.02 foot of the specified line, within grade, cross scction slope, and thickness.

213.4.00 Measurement and Payment
213,401 Curb or Curb and Gutter

Curb or curb and gutter will be measured along the face of the curb to the nearest 0.1 foot. Payment will be on a lineal foot
basis, to the nearest foot.

213.4.02 Conerete Valley Gutter
Concrete valley guiter will be measured along the centerline of the gutter to the nearest 0.1 foot. Payment will be on & lineal foot.
basis, to the nearest foot. ' : ' ' :

213.4.03 Traffic Islands
Traffic islands will be measured and paid for by the componeat parts of curb, and sidewalk.

'213.4.04 Incidental Work

‘When not listed in the bid schedule, dowels, tic bars, :einforcmmf, joints, weep holes, curing materials, and other anticipated
items will be considered incidental work. ‘ : _
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214 Driveways and Entrances |
214.1.00 Description ' e )
This work consists of the construction of asphalt concrete or PCC paved driveways and entrances, ' - - }

214.2.00 Materials
214,2,01 Aggregate Base
Materials for base, foundation and leveling courses shall conform to the requirements for 3/4"-0 described in Section 207.

214202 PCC
I PCC shail conform to the requirements of Section 212 and shall be Class 3300.

214.2.03 Asphalt Concrete
Asphalt concrete shall conform to the requirements of Section 211. Unless otherwise specified, asphalt concrete shall be Class "C*.

214.2,04 Dowels, Tie Bars, Reinforcement
Dowels, tie bars and reinforcement shall conform to the requirements of Section 212.

214205 Joint Materials
Joint materials shall coriform to the requirements of Section 212.

214.2.06 Epoxy Cement
Epoxy cement shall be a 2-component epoxy resin adhesive conforming to the requirements of AASHTO M 235.

: 214,207 Curing Materials
d Curing materials shall conform to the requirements of Section 212,

214.3.00 Construction
214.3.01 Preparation of Subgrade and Base - .

Preparation work shall conform to the requirements of Sechons 204 and 207. No asphalt or concrete shiill be placed until the base ‘/ g\ y
has been approved by the engineer. el

214.3.02 Forming
Forming shall conform to the requirements of Section 503, except as herein specified for dowels, tie bars, and reinforcement,

214.3.03 Dowels, Tie Bars, Reinforcement .
Dowels, tie bars, and retnforcement shzll be installed in conformance with Section 212.

214.3.04 Joints
Joints shall conform to the requirements of Section 213,

214.3.05 Surfacing
The placing of asphalt concrete and PCC surfacing shall conform to the requirements of Section 211 and Section 212.

214.3.06 Finishing

The concrete shall be floated and finished at the proper time. Joints shall be tooled with & 1/4-inch radius and the edges of panels
shall be tooled with a one half inch radius.

The surface shall be broomed transverse to the direction of traffic.

Finished surfaces shall be free from humps, sags, or other irregularities and shall be constructed within 0.02 feet of the specified line,
grade, cross section, slope, and thickness. When a 12-foot straightedge is laid on the top surface, the surface shall not vary more than
0.02 foot from the edge of the straightedge, except at grade changes or vertical curves,

2143.07 Curing

Curing shall conform to the requircments of Section 212. Vehicular traffic shall be kept off the concrete surface for seven days, or
longer if directed,
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214.4.00 Measurement and Payment

214.4.61 Driveways
214.4.01A Square Yard Basis

Driveways will be measured on the surface to the nearest 0.1 foot. Payment will be on a square yard basis, to the nearest 0.1 square
yard.

214.4,0IB Unit Price Basis
Driveways will be measured and paid for onr a unit price basis for the number constructed.

214.4.02 Aggregate Base

Aggregate base construction will be measured and paid for in accordance with Section 207.

214.4.03 Joints
Joints will be measured and paid for on a lineal foot basis, to the nearest foot.

214.4,04 Incidental Work
When not listed in the bid schedule, excavation, selected materials, aggregate bases, dowels, tie bars, reinforcement, water, joints, and
other anticipated items will be considered incidental work.
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215 Sidewalks and Pathways

215.1.00 Description 132

215.2.00 Materials 132

215.2.01 Aggregate Base 132

215.2.02 Asphalt Concrete 132

215203 PCC 132

215.2.04 Joint Materials 132

215.2.05 Curing Materials 132
215.3.00 Construction 132

215.3.01 Earthwork 132
215.3.02 Apgregate Base 132
215.3.03 Forming 132
215.3.04 PCC 132

215.3.05 Asphalt Concrete 132
215,3,06 Finishing 132
215.3.07 Cuoring 132

- 215.4.00 Measurement and Payment 132

-

215.4.01 Sidewalks and Pathways 132

L 215.4.01A Lump Sum Basis 132
g\ 215.4.01B Lineal Foot Basis 132

' 215.4.01C Square Yard Basis 132

215.4.02 Aggregate Base 133

215.4.03 Joints 133

215.4.04 Incidental Work 133
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215 Sidewalks and Pathways
215.1.00 Description

This work consists of the construction of PCC or asphalt concrete sidewalks and pathways on approved bases.

215.2.00 Materials
215.2.01 Apggregate Base
Aggregate base material shall be 3/4"-0 and shall conform to the requirements of Section 207.

215.2.02 Asphalt Concrete
Asphalt concrete shall be Class "C" and shall conform to the requirements of Section 211.

215.2.03 PCC
PCC shall be class 3300-3/4" and shall conform to the requirements of Section 212.

215.2,04 Joint Materials
Joint materials shall conform to the requirements of Section 212.

215,205 Curing Materials
Curing materials shall conform to the requirements of Section 212.

215.3.00 Construction
2153.1 Earthwork
Earthwork shall conform to the requirements of Section 204.

2153.02 Aggregate Base

Aggregate base shail conform to the requirements of Section 207. The aggregate base shall be thoroughly dampened prior to placing
PCC. : . .

215.3.03 Forming -
Forming shall conform to the requirements of Section 503.

2153.04 PCC
Placing of PCC shall conform to the requirements of Section 212. Jointing shall conform to the requirements of Section 213.

215.3.05 Asphalt Concrete
Placing of asphalt concrete shall conform to the requirements of Section 211,

215.3.06 " Finishing
Finishing shall conform to the requirements of Section 214.

215.3.07 Curing
Curing shall conform te the requirements of Section 212.

215.4.00 Measurement and Payment
2154.01 Sidewalks and Pathways
2154.01A Lump Sum Basis
Sidewalks and pathways will be measured and paid for on a lump sum basis for alt required.

215.4.01B Lineal Foot Basis

Sidewalks and pathways will be measured and peid for on a lineal foot basis, to the nearest foot. Length shall be measured along the
center line of the sidewalk or pathway,

2154.01C Square Yard Basis

Sidewalks and pathways will be measured on the surface to the nearest 0.1 foot. Payment will be on a square yard basis, to the nearest
0.1 yard.
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215.4.02 Aggregate Base
Aggregate base construction will be measured and paid for in accordance with Section 207.

215.4.03 Joints
Joints will be measured and paid for on a lineal foot basis, to the nearest foot, for the types listed in the bid schedule.

215.4.04 Incidental Work
When not listed in the bid schedule, excavation, selected materials, aggregate bases, water, joints, and other anticipated items will be
considered incidental work.
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216 Adjustment of Incidental Structures to Grade

216.1.00 Description 136

216.2.00 Materials 136 )

216.2.01 General 136 )
216.2.02 Aggregate Base 136 ' .
216.2,03 PCC 136

216.2.04 Asphalt Concrete 136

216.2.05 Tack Coat 136

216.2.06 Seal Coat 136 _

216.2.07 Precast Concrete Manhole Sections 136

216.2.08 Frames, Grates and Covers 136

216.2.09 Mortar 136

216.2.10 Metal Reinforcement 136

216.3.00 Construction 136
216.3.01 Excavation and Backfill ‘136
2163.02 Salvaging Frames, Grates and Covers 136
216.3.03 Adjustment of Manholes and Masonry Structures 136
~ 2163.04 Adjusting Concrete, Masonry, or Metal Structures 136
~ 216.4.00 Measurement and Payment 136

216.4.01 Unit Price Basis 136 _
216.4.02 Incidental Basis 136
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216 Adjustment of Incidental Structures to Grade

216.1.00 Description

This work consists of adjusting the tops of manholes sumps, catch basins, inlets, valve boxes, meter boxes, monument boxes and smular
structures to the required elevation and/or horizontal alignment.

216.2.00 Materials
216.2.01 General -

Materials used in the adjustment of incidental structures may be new riaterials or materials salvaged from the existing installation and
brought to a condition approved for reuse.

216.2.02 Aggregate Base -
Agpregate base shall conform to the requirements of Section 207.

216.2.03 PCC
PCC shall conform to the requirements of Section 212.

216.2.04 Asphalt Concrete ~
Asphalt concrete shall conform to the requirements of Section 211.

216.2.05 Tack Coat
Tack coat shall conform to the requirements of Section 210,

216.2.06 Seal Coat
Seal coat shall conform to the requirements of Section 210.

216.2.07 Precast Concrete Manhole Sections
Precast concrete manhole sections and catch basins shall conform to the requirements of Sectlon 306 and Section 307.

216.2.08 Frames, Grates and Covers
Frames, grates and covers shall conform to the requirements of Sectmn 306 and Secnon 307

216.2.09 Mortar )
Monrtar shall conform to the requirements of Section 306. :

RN
.

216.2.10 Metal Reinforcement
Metal reinforcement shall conform to the requirements of Section 504.

216.3.00 * Construction ‘ )
216.3.01 Excavation and Backfill _
Excavation and backfill shall conform 10 the requirements of Section 301.

Excavatidn shall be unclassified and shall include whatever materials are encountered to the depths shown.

216.3.02 Salvaging Frames, Grates and Covers
Salvaging frames, grates, and covers shall conform to the requirements of Section 308.

216.3.03 Adjustment of Manhales and Masonry Structures
Adjustment of manholes and masonry structures shall conform to the réquirements of Section 308.

216.3.04 Adjusting Concrete, Masonry, or Metal Structures
Concrete, masonry, or metal inlets, valve boxes, meter boxes, monument boxes and other like structures shall be raised or lowered to
grade. In raising the structure, the contractor shalf add approved extensions to the structure to enclose and protect its contents as intended.
The contractor may replace the structure with a new structure of approved design. Salvaged structures not reused on the project shall become
the property of the contractor. See also Section 308.

216.4.00 Measurement and Payment
216.4.01 Unit Price Basis
Adjustment of incidental structures to grade will be paid for at the unit price for each of the pay items listed in the bid schedule. _ ( v

216.4.02 Incidental Basis o J
When not listed in the bid schedule, adjustment of incidental structures'to grade will be considered incidental work. '
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217 INlumination

The work necessary in furnishing and installing illumination equipment and materials and removing or modifying existing facifities shall
conform to the requirements of the ODOT Standard Specifications.

218 Traffic Signals

The work necessary in furnishing and installing traffic signals, equipment, and materials and removing br modifying existing facilities shall
conform to the requirements of the ODOT Standard Specifications

219 Signing, Pavement Markings, and Pavement Markers

The work necessary in furnishing, fabricating, erecting and removal of signs and sign structures, furnishing and installing striping and
pavement markings, and furnishing and instalfing striping and pavement markers shall conform to the requirements of the ODOT Standard
Specifications.

220 Safety Structures :

The work necessary in construction of guardrail median, shulder barrier, impact attenuators, guide posts, and other safety structures shall
conform to the requirements of the ODOT Standard Specifications.

221 Landscaping
The work necessary in constructing lawn, grass, shrub, and tree areas shall conform to the requirements of the ODOT Standard
Specifications.
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222 Geotextile Fabrics

222.1.00 Description 140C

222.1.01 Subgrade Geotextile 140C
222.1.02 Pavement Overlay 140C
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222 Geotextile Fabrics

222.1.00 Description

This work consists of furnishing and placing geotextiles over roadbed subgrades and beneath pavement overlays as shown on the plans and
at other locations as directed.

A fabric manufactured specifically for use in civil engineering applications. Fibers used in the manufacture of geotextiles consist of long
chain synthetic polymers. At least 85 percent (85%) by weight of the long chain polymers are polyolephins, polyesters or polyamides.

222,101 Subgrade Geotextile
For installation on subgrades and in other material separation applications.

222.1.02 Pavement Overlay Geotextile
For installation beneath an asphalt concrete overlay.

222.1.03 Embankment Geotextile
For instaflation within or under embankments for stabilization.

222.1.04 Riprap Geotextile
For ipstallation behind z2nd beneath riprap, buttresses, mlays, shear keys and erosion control applications.

222.1.05 Drainage Geotextile
For installation in subsurface drains or other drainage focations.

222.2.00 Materials

The fabric shall be composed of a polymeric yarn or fiber oriented into a stable network which retains its relative structure- during handling,
placement and design service life. Fabric may be rejected by the engineer if dimensional stability or resistance of the fabric to ambient
temperatures, acid and alkaline conditions and microorganisms/insects does not appear o be satisfactory for the intended purpose. The fabric
shall be free of any chemical treatment or coating which might significantly reduce permeabitity. The selvage of fabric shall be such that

the outer fibers are prevented from pulling away from the fabric. Fabrics must be for the intended purpose, have dimensional stability and
be free of defects or tears. '

222.2.01 Subgrade Geotextile
Both woven and nonwoven fabrics are acceptable.

Geotextile Fabric Property Jest Method

Grab tensile strength . . . . . . « . . . ASTM D 1682 Modified 180 mins.
Grab elongation, percent. « « « . + « + & ASTM D 1682 Modified . 15 mins.
- Burst strength {diaphragm method), psi. . ASTM D 3786 Modified 290 mins.
Puncture strength . - . . . . « . . . . . ASTM D 3787 Modified 80 mins.
AOS {Apparent Opening Size),
U.S. Std. sfeve . . . - « . « - . -« . 0DOT TH 814 30 mins.
Water permeability, cm/sec. . . . « . . . ASTM D 4491 0.004 mins.

222,202 Pavement Overlay Geotextile
Only nonwoven fabrics are acceptable.

Geotextile Eabric Property Test Method

Grab tensile strength, ibs. . . . . . . . ASTH D 1682 Modified 100 mins.
Grab etongation, percent. . . . . . . . . ASTM D 1582 Modified 50 mins.
Asphalt retention . « « « ¢« o o « v & + oDOT TH 817 0.20 mins.
Melting point . . . . . . . Ce e e e e e ASTM D 276 300°F

222.2.03 Embankment Geotextile
Both woven and nonwoven fabrics are acceptable. Slit film or slit tape fabrics will not be permitted.

Geotextile Fabric Property Yest Method
Grab tensile strength, lbs. . . . . . .. ASTH D 1682 Modified 230 mins.
Grab efongation, percent. . . . . . . . . ASTH D 1682 Modified 15 mins.
Burst strength (diaphragm method), psi. . ASTH D 37B6 Modified 430 mins.
Pucture strength . . . . . . . . . « « & ASTH D 3787 Modified 110 mins.
AQS {(Apparent Opening Size),

U.S. Std. sieve + « & v » = &+ & v « o 0DOT TM 815 30 mins.
Water permeability, cm/sec. . . . . . . . ASTM D 4491 0.005 mins.
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222.2.04 Drainage Geotextile
Drainage geotextile shall conform to Section 305,

222.3.00 Construction
222.3.01 General a
222.3.01A Equipment
Use field seam stitching equipment that provides an acceptable lock-type stitch as recommended by the geotextile manufacturer and
approved by the engineer,

Design, equip, maintain, and operate the asphalt distributor according to subsection 210.3.01B, -

222.3.01B Acquisition and Storage : .
Provide complete rolls of geotextile as furnished by the manufacturer and protect against damage and deterioration. Store all geotextile
rolls in a dry place and off the ground at all times according to ASTM D 4873. Cover all rolls and partial rolls with a dark protective
covering when received. The geotextile will be rejected for use if the engineer determines it has defects, deterioration, or has been damaged.

222.3.01C Placement .
Prepare the surface receiving the geotextile to a smooth condition free of obstructions, depressions, and debris unless otherwise directed.
Do not drag the geotextile on the ground or mishandle in any way. .
Place the geotextile with the machine direction oriented up-down the slope. Lap the upper sheets over the top of the lower sheets, When
the geotextile is placed on a slope steeper than 6:1, securely anchor the laps to the ground with pins or stakes as necessary to prevent slippage
or tearing of the ‘geotextile. Start placement of fill material on the geotextile at the toe of the slope and proceed upwards.

Ifgeotenileisplawdunderwaterorinamswhere-waterwillﬂow.thegeote:ciﬂemaybeplamdﬁd:ﬂmdirecﬁonparaﬂelb&edirecﬁon'

of water flow instead of the placement direction specified above. - Overlap sheets so the upstream sheet is placed over the top of the

downstream sheet. Adequately secure the peotextile to prevent slippage. . As the geotextile is placed under water, place the backfill material _

on it to the required thickness. Do not place geotextile more than 50 feet ahead of the specified cover material.

222.3.61D Overlaps
Minimum overlap requirement for geotextiles are:

Minimam Overlap

Geotextile Application ) Requirement, Inches
Drains 12
.Embankment Stabilization 24
Pavement Overlays ol
Riprap and Rock Euttresses 24

Roadbed Subgrade Stabilization : 24 -
** Use sufficient overlap to insure closure, but not more than 6 inches.

If the engineer determines the specified overlap is not sufficient, increase the overlap to provide adequate coverage or sew the geotextile
together in the field. If field sewn, the provision of subsections 222.3.01A and 222.3.01E apply.

222.3.01E Field Seams
Obzain the engineer's approval before field seaming and stitching. Sew field seams with polymeric thread consisting of polypropylene,
polyester, or kevlar, and as resistant to deterioration as the geotextile being sewn. Use a color of thread that contrasts with-the geotextile
being sewn so the stitches are exposed for inspection when the geotextile is placed. Seams shall meet testing requirements that include wide
strip tensile strength test results and verifies that seam tensile strength and seam grab tensile strength meets or exceeds $0% of the minimum
- specified tensile strength values for the geotextile. :

Use two rows of lock-type stitching, Type 401, to make the seams, as shown. The two (2) rows of stitching shall be 1/2 inch apart with
a tolerance of 31/4 inch and not cross except for restitching.

The minimum seam altowance, that is, the minimum distance from the edge of geotextile to the nearést stitchline, is:

am a . ini m_Allowane
Flat or Prayer, Seam Type Ssa-1 1-1/2 inches
#J% Seam, Type Ssn-1 1 inch .

Butterfly-folded Seam, Type $sd-1 | 1 inch
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Obtain the geotextile manufacturer's recommendation for the type of seam and stitch to be used. If the contractor does not obtain and
provide the foregoing technical information, use a “J* seam with at Jeast 3 stitches per inch. The flat or prayer seam may be used for repair
of damaged in-place geotextile.

2223.01F Protection of Geotextile
Protect the geotextile at alf times from ultraviolet (UV) rays, contamination by surface runoff, and construction activities.

Traffic or construction equipment will not be permitted directly on the geotextile except as authorized in subsection 222.3.03E or as
directed. )

When placed for construction, cover the geotemle with specified cover material as soon as possnble Do not leave in uncovered condition
for more than five (5) days unless otherwise speclﬁe:d by the type of geotextile.

Place cover material on the geotextile in a manner that the geotextile is not torn, punctured, or shifted. Use a minimum 6-inches thick
cover layer or twice the maximum aggregate size, whichever is thicker. End-dumping cover material directly on the geotextile will not be
permitted.

Limit construction vehicles in size and weight so rutting in the initial layer above the textile is not more tha.n 3 inches deep or l!2 the layer
thickness, whichever is less. Turnfng on the first, layer will not be permitted.

222.3.01G Repair of Geotextile
Repair or replace all tom, punctured, or contaminated geotextile during construction at no cost to the division. Repair by placing a patch
of the specified geotextile over the affected area, Overlap the existing geotextile with the paich according to subsection 222.3.01D. Where
geotextile seams are required to be sewn, repair any damaged sheet by sewing unless otherwise indicated on the plans or special provisions
or as directed.

222.3.02 Subgrade Geotextile
For roadbed subgrade separation, prepare the subgrade according to Section 204.

Correct geotextile failures, as evidenced by soil pumping or roadbed distortion, by removing any covering material in the affected area
and placing a geotextile patch on the exposed geotextile accordmg to subsection 222.3.06. Cover the patch with the specified cover material
and compact before proceeding. .

: 222.3.03 Pavement Overlay Geotextile
2223.03A General .

Place geotextile and pavement. overlay in four basic steps :

1} Surface preparation

2) Sealant application

3) Geotextile placement

4) Oveflay placement .

. 222.3,03B Weather Limitations

Do not place sealant and geotextile unless the weather limitations of subsection 211.3.02 are met, as appropriate, except the minimum air
temperature shall be 50°F for paving grade asphalt sealant replacement and 60°F for asphalt emulsion sealant placement. ‘

222.3.03C Surface Preparation
Prepare the pavement surface on which the sealant is to be placed as follows:

222.3.03C1 Base Repairs
Where directed by the engineer, the contractor shall excavate and replace the surfacing materials as indicated in the plans and specnt' Tcations.
All work shail be performed in accordance with the section applicable.

2223.03C2 Crack Sealing
Clean and fill alf cracks 1/4" and larger inside the propased resurfacing area. Cracks shall be sealed in accordance with Stction 210.

2223.03C3 Surface Repair
Where pavement is severely cracked, rutted, defarmed or otherwise distressed, place a leveling course or patch uniess otherwise directed

. by the engineer. Mixture shall be placed in accordance with Section 211. _ .
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222.3.03C4 Street Cleaning :
Any organic materials in cracks or joints not removed during crack sealing shall be removed prior to street cleaning. Al streets to be
resurfaced shall be flushed and swept until all loose material is removed in order to ensure proper bonding. Existing lane markers (buttons
or reflectors) shall be removed prior as part of street cleaning, prior to peotextile placement.

AT
e

222.3.03D Sealant Application

Prior to installing the fabric on the existing pavement surface, a sealant shall be applied at the rate of 0.25 gallons per square yard (g.s.y.).
Within street intersections, the application rate shall be reduced 10 0.20 g.s.y.

The asphalt for the sealant shall be uncut asphalt cement of normal paving grade unless otherwise directed by the engineer. Application
shalt be by distributor's equipment, wherever possible, with hand spraying kept to a minirmum. Temperature of the asphalt must be
sufficiently high to permit a uniform spray pattem. For asphalt cements, the minimum temperature’ is 290°F, but shall not exceed 325°F
when fabric is placed to avoid damaging the fabric. S -

1f, in the opinion of the engineer, the asphalt binder has cooled sufficiently so that uniform distribution is not being achieved, the asphalt
binder shall be removed from the job until recommended temperature and distribution can be achieved.

The target width of sealant application shall be geotextile width plus 2 to 6 inches, Asphalt drools or spills shall be cleaned from the road
surface o avoid flushing and possible fabric movement at these asphalt rich areas. :

222.3.03E Geotextile Placement ,

The fabric shall be placed into the asphalt tack coat prior to the time it has cooled and lost its tackiness. The fabric shall be placed so that
it is taut, wrinkle-free and Iaid straight within the binder area. The fabric shall be broomed in order to establish uniform contact with the
binder. The fabric is unrolled so that the bearded (fuzzy) side is unwound into the tack coat. When asphalt emuisions are used, allow the
asphalt to separate from the water (break) before placing geotextile. :

Slit wrinkles or folds exceeding 1 inch and lay flac. Shingle-lap not more than 6 inches in the direction of the paving. Broom a:_nd.lor
pneumatic roll to maximize geotextile contact with the pavement surface. Additional
hand-placed sealant material may be required at laps as determined.

Transverse and loﬁgimdinal joints shall be made by overlapping the fabric 3 to 4 inches. At the joints, extra binder shall be uniformly
applied by a hand sprayer at the rate of 0.2 gallons per square yard.

“Limit traffic to necessary construction equipment and emergency vehicles on the geotextile before and during paving unless otherwise k)
directed. Turn the paver and other vehicles gradually. Keep turning to a minimum to avoid geotextile movemerit and damiage. - Avoid abrupt '
starts and stops. _ o

222.3.03F Overlay Placement )
Place the overlay the same day the geotextile is placed. Remove sealant that bleeds through the geotextile. Do not windrow asphalt-
concrete material on the geotextile ahead of the paving machine. Do rot use an asphalt concrete material pickup machine. :

222.3.04 Embankment Geotextile co
Construct embankment stabilization according o details shown on the plans. Place the geotextile fayers so the geotextile machine direction
is transverse to the embankment centerling. Spread the geotextile so all slack wrinkles are eliminated. Construct embankment in uniform
layers according to Section 204. ) : '

222.3.05 Riprap Geotextile ' :
Furnishing and placing of riprap geotextile shall conform to the requirements of the ODOT Standard Specifications. s

222.3.06 Drainage Geotextile .
Furnishing and placing of drainage geotextile shall conform to the requirements of Section 305 and subsection 222.3.01.

222.4.00 Measurement and Payment
222.4.01 Geotextile Fabric
Payment shall constitute full compensation for geotextile fabric, in place, including preparation work and sealants. No separate payment
will be made for constructing laps, seams, joints or patches, unless the engineer orders more than the specified lap, in which case, the added
lap width will be included in the measurement. ' ' ‘ '

222.4.01A Square Yard Basis
Geotextile fabric will be measured and paid for on a square yard basis, 10 the nearest 1.0 yard, for surface area covered in accordance with
the plans or as required by the engineer. : C o o A
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222.4.01B Lineal Foot Basis
Geotextile fabric used in uniform applications, such as trenches and constant widths, will be pald for on a lineal foot basis, to the nearest
1.0 foot, for the length of the trench or roadway that the fabric is used on.

- 222.4.02 Base Repair
f ) Base repairs shall be measured and paid for in accordance with Section 211.

222.4.03 Crack Sealing -
Crack sealing shall be measured and paid for in accordance with Section 210..

222.4.04 Surface Repair
AC mixture shall be measured and paid for in accordance with Section 211, All other work associated with surface repairs shalf be
incidental to pavement overlay geotextile.

222.4.05 Sireet Cleaning
Street cleaning and all other work associated with street cleaning shall be considered incidental to pavement overlay geotextle.
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223 Cleanup
223.1.00 Description

This work consists of cleaning and removal of all refuse and unused materials resulting from the work and preparing the project site for
acceptance by the owner.

223.2,00 Materials

The contractor shall provide all materials required to accomplish the work as specified.

223.3.00 Construction

The contractor shall perform all necessary work as described herein and in Section 105,

223.3.01 Surface Dressing

Slopes, sidewalk areas, planting areas, ditches, and the roadway shall be smoothed and dressed to the required cross section and grade
without damaging the work or existing improvements, trees or shrubs.

Upon completion of the cleanup, the project shall appear uniform in all respects. Existing planting areas shall be graded to match the
elevation of the sidewalk or curb with allowance made for settlement.

223.3.02 Cleaning Drains

Drainage facilities such as inlets, catch basins, culverts and open ditches shall bc cleaned of all excess material or debris resulting from
the work.

223,3.03 Cleaning Paved Surfaces and Appurtenances

Pavement surfaces, curbs, gutters, walls, sidewalks, manhole covers, monuments, poles, vaults, signs and other items within the limits
of the project shall be cleaned as directed.

223.3.04 Restoring Planted Areas

Former grassed and planted areas shall be hand raked and dragged to be free from rocks, gravel, clay or any-other foreign materiat, and
ready in all respects for seeding.

The finished surface shall be free-draining and free from holes, rough spots, or other surface features detrimental to a seeded arca.

223.3.05 Restoring Mobilization, Borrow and Disposal Areas

Uprooted stumps, felled trees, rock, discarded materials, rubbish, and debris shall be removed. Equipment, tools and supplies shall be
removed and the areas restored to a neat and orderly condition.

223.3.06 Disposal of Waste Material

Excess excavated material or construction debris shall be removed and disposed of as approved. Where brush and trees beyond the limits
of the project have been disturbed, they shall be remove 2nd dispose of and restored as directed at no expense to the owner.

223.3.07 Removal of Temporary Signs
Warning, regulatory, guide, or project signs shall not be removed prior to formal acceptance, except as directed.

223.3.08 Replacement of Permanent Signs .
Permanent roadway signing removed during the course of the work shall be replaced as directed by the engineer.

223.4.00 Measurement and Payment
223.4.01 Lump Sum Basis
Clean up will be paid on a lump sum basis for all required.

223.4,02 Incidental Basis
When not listed in the bid schedule, cleanup will be considered incidental work.
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224 Recycled Asphalt Concrete Materials

224.1.00 Description
224.1.01 Cold Plane Pavement Removal
This work consists of removing existing pavement and bridge deck surfaces to prepare a foundation for placing new surfacing.

224.1.02 Recycled Asphalt Concrete Base

This work consists of placing and compacting pavement grindings as a base on an approved subgrade or subbase to the lines, grades,
thicknesses, and cross sections shown on the plans or established by the engineer. .

224.1.03 Recycled Asphalt Concrete Walks :

.- This work consists of placing and compacting pavement grindings as a sidewalk on an approved subgrade or subbase to.the lines, grades,
thicknesses, and cross sections shown on the plans or established by the engineer. )

224.2.00 Materials ' _
224.2.01 Pavement Grindings p
Pavement grindings are the material removed from an existing roadway surface during cold pavement removal, N

)

The pavement grindings material shall meet the following réquirements:

Sieve Size Percentages
Pagging {by weight)

2" 100

224.3.00 Construction
224.3.01 Cold Plane Pavement Removal
Planing machines or grinders shall be specially designed and built for milling of bituminous pavements without the addition of heat and
shall have the ability to plane portland cement concrete patches in the bituminous pavement. The cutting drum shall be a minimum of 6 feet
wide, totally enclosed, and shall be equipped with replaceable cutting teeth placed in a pattern to produce a uniformly rough grooved or ridged
surface approved by the engineer. '

The machine shall have a positive means for controlling cross slope, depth and grade. The maﬁhine shall'be capable of a-deep cut of 3

- inches in one pass without producing fumes or smoke. The machine shall produce the required milled grade tolerance of 0.02 foot by
reference from either the existing pavement or from an independent grade control as measured with a 12-foot straight edge. Also any
variation of the top of ridges from a 12-foot straight edge between any two ridge contact points shall not exceed 0.02 foot.

_ The machine shall be self-propelied and have an effective means for removing loosened material from the surface and for preventing dust
from escaping into the air. The machine shall be capable of removing the pavement next to the gutter and be designed so that the operator
can observe the milling operation at all times without leaving the controls. The contractor shall provide a smaller machine if necessary with
a 12-inch minimum width cutting drum to trim areas inaccessible to the larger machine at manholes, valve boxes, curb returns, intersections,
efc.

During the milling operation, the contractor shall sweep the street and remove all loosened material from the project site. All bituminous

pavement grindings removed shall become the property of the City and shall be placed or stockpiled as specified. Any excess material not
used on the project shall be stockpiled where directed.

In milled areas which will be under traffic that have 2 difference in elevation of 1 inch or greater and will not be paved within the same
day, the contractor shall construct and maintain 2-foot minimum width asphalt concrete pavement wedges. The wedges shall be placed
completely actoss the milled area at intersections, points of beginning and ending of the milling operation, and around manholes, valve boxes,
and other structures as directed to provide 2 transition from the ‘existing street surface to the milled surface. No additional payment will be
made for constructing and maintaining asphalt concrete pavement wedges. The transition may be omitted where the difference in elevation
is less than 1 inch. Difference in elevation shall be measured with a 12-foot straight edge measured 12 inches from the edge of existing
pavement or structure to the milled surface.

224.3.02 Recycled Asphalt Concrete
224.3.02A General '
Pavement grindings used as a base, shoulders and walks, shall not be from stockpiled material unless otherwise directed.

An approved granular ground sterilant shall be applied to subgrade as per manufacturer's specifications after finish grading and just prior

to placing asphalt grindings. The contractor shall be responsible for re-sterilization of the subgrade due to regrading or excessive rain as K

determined by the engineer. *
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224.3.02B Thickness and Number of Layers
Pavement gnndmgs shall be constructed in layers of approximately equal thickness with 2 maximum depth of 4 inches unless otherwise

directed by the engineer.

224.3.02C Compaction
The surface of each layer of pavement grindings placed as base material shall be compacted by use of three-wheel steel roller having a
minimum gross static weight of 10 tons and a minimum gross static weight on the drive wheel of 250 pounds per inch of width; vibratory
rollers will not be allowed. Make at least three complete roller coverages. -

Rolling shall continue until there is no appreciable reaction or yielding under the roller as determined by the engineer.

The final lift of pavement grindings placed as base material shall be compacted further with a self-propelled, pneumatic-tired roller
following the placement of choke aggregate according to 210.3.07. Make at least two complete coverages with the pneumatic-tired roller
immediately following application of choke aggregate. Use nonvibratory, tandem-wheeled steel rollers to finish rolling and continue until
roller marks are eliminated.

The surface of pavement grindings placed as walks and shoulders shall be compacted with small self-propelled rollers, mechanical tampers
or hand rollers as directed by the engineer.

224.3.02D Surface Tolerance
The surface of each layer of material, when tested with a 12-foot straightedge, shall not vary from the testing edge by more than (.04 foot
at any point. The contractor shall furnish the straightedge and operate it under the direction of the engineer.

The finished surface shall not vary more than 0.04 foot from established grade and cross section at any point.

224.4.00 Measurement and Payment

224.4.01 Cold Plane Pavement Removal
Cold plane pavement removal will be measured and paid for on 2 square yard basis, to the nearest 0.1 yard.

224.4.02° Subgrade Sterilant :
Ground sterilant shall be incidental to the construction of recycied asphalt pavement materials and no separate or additional paymeat will
be made.

224.4.03 Recycled Asphalt Concrete Base =
Recycled asphalt concrete base will be measured and paid for on 2 square yard basis, to the nearest 0.1 yard.

224.4.64 Recycled Asphalt Concrete Walks
Recycled asphalt concrete walks will be measured and paid-for on a square yard basis to the nearest 0.1 yard.
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301 Trench Excavation, Bedding and Backfill

301.1.00 Description : .
This work consists of trench excavation, trench foundation, pipe bedding, pipe zone material, trench backfill, embankment and surface

.removal, and replacement,

301.1.01 Trench Excavation
Trench excavation is defined as the removal of all material encountered in the trench to the depths as shown or as directed. Trench
excavation shall be classified as either common or rock excavation. '

301.1.01A Common Excavation -
Comron excavation is defined as the removal of all material which is not classified as rock excavation.

301.1.01B Rock Excavation :
Rock excavation is defined as solid ledge rock, which in the opinion of the engineer requires, for its removal, drilling and blasting,
wedging, sledging, barring, or breaking up with power-operated tools. )

No soft or disintegrated rock; hard-pan or cemented gravel that can be removed with a hand pick or power operated excavator or shovel;
no loose, shaken, or previously blasted rock or broken stone in rock fillings or elsewhere; and no rock outside of the minimum Timits of
measurement allowed, which may fall into the excavation, will be measured or allowed. :

'301.1.01C Boulder Excavation
Boulder excavation is defined as the removal of masses of igneous, sedimentary or metamorphic stone material which has one or more

dimensions of 36" or greater or a displacement of one cubic yard or more, which is removed without drilling, blasting or splitting.

301.1.02 Trench Foundation
Trench foundation is defined as the bottom of the trench on which the pipe bedding is to lay and which provides suppoxt for the pipe.

301.1.03 Pipe Bedding :
Pipe bedding is defined as the furnishing, placing and compacting of specified materials on the trench foundation so as to uniformly support
the barrel of the pipe to the springline. The total bedding depth shall be a minimum of 6 inches below the gutside bell of the pipe.

301.1.04 Pipe Zone ' : _ _ o
The pipe zone is defined as the furnishing, placing and compacting of specified materials for the full width of the trench from the top of
the bedding to a point 12 inchies above the top outside surface of the barrel of the pipe. _ : _

~ 301:1.05 Trench Backfill ’ o :
Trench backfill is defined as the furnishing, placing, and compacting (except CDF) of material in the trench between the top of the pipe
zone material and the bottom of the pavement base rack, ground surface, or surface material,

301.1.06 Embankment .
Embankment is defined as furnishing, placing, and compacting of the embankment material to the depth and configuration specified.

301.1.07 Surface Removal
Surface removal is defined as the removal of surface material such as topsoil, sod, pavement, sidewalks, gravel, etc., which requires special
consideration in order to accomplish. '

301.2.00 Materials , _
Materials may be native or imported as specified. Materials proposed for use in the work shalf not be used without the approval of the
engineer.

301.2.01 Trench Foundation
The trench foundation shall be undisturbed native material. Where ground water or other unstable conditions exist and the native material
cannot support the pipe, additional excavation may be required. The trench shall be stabilized with pipe bedding material.

301.2.02 Pipe Bedding
Pipe bedding material shali be crushed rock with a maximum size of 3/4 inch, well graded from coarse to fine. Clean beach, pit run, or
reject crusher sand, or other materials may be approved as a substitute for gravel in trenches that have no groundwater in the pipe zone.

301.2.03 Pipe Zone

: The pipe zone material shall consist of bedding material as described in subsection 301.2.02.
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301.2.04 Trench Backfill
- 301.2.04A Class A Backfill D ' ' ) _
Class A backfill shali be native or common material which, in the opinion of the engineer, meets the characteristics required for the specific
surface loading or other criteria of the backfill zone. : '

)

g
-

oy

301.2.04B Class B Backfill
Class B backfill shall be granular material consisting of gravel or crushed rock meeting the requirerents of Section 207. Designated size
shall be 3/4"-0. . - ' '

301.2.64C Class C Backfill
Class C backfill shall be clean sand with no particle size larger than 1/4 inch.

" 301.2.04D Class D Backfill . S
Pit run or bar run material well graded from coarse to fine. The maximum dimension shall be 3 inches. - :

301.2.04 Controlied Density Fill (CDF) s | _ ,
CDF shall be a low strength, highly flowable mixture of Portland cement, Pozzolan (fly ash), fine aggregates, water and admixtures, if
necessary, which results in a hardengd, dense, non-settling, hand-excavatable fill. :

Portland céinem, Pozzolan, fine aggregates, water, and admixtures for CDF shall conform to Section 212, 'ekcept that Portland cement
shall be type [-I or II.

301.2.04E1 CDF Mix Design

The contractor shall furnish a mix design for approval. The mixture shal! be designed to.ensure that the material placed has a 7-day
compressive strength of between 50 psi and 150 psi. The compressive strength shall be tested using 4-inch mortar cubes per ASTM C 109,

Within 24 hours the material shall be capable of supporting vehicular traffic without nutting.

301.2.05 Embankment
Embankment materials shall be as shown on the plan.

301.2.06 Embankment Geotextile Fabric ' .
Embankment geotextile fabric shall be composed of a polymeric yarn or fiber oriented info a stable network which retains its relative
structure during handling, placement, and design service life. -Fabric may be rejected by the engineer if dimensional stability or resistance
of the fabric to ambient temperatures, acid, and alkaline conditions and microorganisms/insects does not appear to be satisfactory for the
intended purpose. The fabric shail be free of any chemical treatment or coating which might significantly reduce permeability. The selvage
‘of fabric shall be such that the outer fibers are prevented from puiling away from the fabric. Embankment and foundation geotextile fabrics
shall conform to the following requirements. . : : : o

hman

PN
;

Gegtextile Fabric Property . Test Method

Grab tensile strength, tbs. . . . . , . ASTM D 1682 Modified 180 mins.

Burst strength (diaphragm method), psi. ASTM D 3786 Modified 290 mins.

AOS (Apparent Opening Size), .. ... OSHD TM 815 30-50
U.s. std. sieve

Water permeability, em./sec. ., ... ASTM D 4491 0.02-0.04 mins.

Ultraviclet stability, : =
percent strength retained ., . . . . ASTH D 4355 70 mins,

301.3.00 Construction
3013.01 Trenck Excavation
301.3.01A General . ,
All trench excavation and backfill shalt conform to the requirements of regulatory agencies having jurisdiction over the work or within
the work site. B - .

301.3.01B Clearing the Right of Way '
Where clearing of the right of way is necessary, it shall be completed prior to the start of the trenching.

The contractor shail observe all federal and state laws relating to fire permits and local regnlations relating to burning materials. Under
no conditions shall excavated materials be permitted to cover brush prior to clearing and disposal of the brush.
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301.3.01C Open Trench Limit
The length of open trench shall be kept to a minimum, The engmeer shait be the sole judge of the amount of trench allowed open based
upon work conditions of the area. In normal cases, the open trench length shall not exceed 100 feet. Related construction such as pavement,

road gravel, concrete restoration, etc., shall be completed within 800 feet of the open trench limit.

301.3.01D Trench Width
Trench width at the ground surface shall be kept to the minimum necessary to install the pipe masafemanner but not lessthanu inches.
In all cases, trenches must be of sufficient width to allow for shoring and permit proper joining of the pipe and backfilling of materiaf a!ong
the sides of the pipe. The minimum trench width in the pipe zone must provide a clear working space of 6 inches outside the maximum
outside diameter of the pipe. Excavation for manholes and other structures shall be wide enough to prcmde & minimum of 12 inches between -
the structure surface and the sides of the excavation.

The top of the trench shall be confined to Y{ghts of way or easements. Special written agreements to extend the width may be made with
the affected property owners, provided the agreements are first approved by the engincer.

301.3.01E Trench Grade
The contractor shall excavate the trench to the lines and grades shown or as established by the engineer, with proper allowance for pipe
thickness, pipe bedding and foundation stabilization. The foundation upon which the bedding is to be placed shall be firm, undisturbed, and
true 1o grade. If the treach is excavated below grade without authorization, the contractor shall restore to grade with material of the type
specified for pipe bedding at no expense to the owner. The material shall be placed over the full width of the trench, in compacted Jayers
not exceeding 6 inches.

301.3.01F Disposal of Excess Material
Excavated material shall be placed at locations and in snch a manner that it does notcruteahamrdtopedmmnor vehicular traffic, or
interfere wnh the function of existing drainage facilities, ‘

The contractor shall make arrangements for and dispose of all excess material not required elsewhere on the project at no cost to the owner.

301.3.01G Trench Protection
The contractor shall provide the materials, iabor and equipment necessary o protect trenches at all umes The trench protection shall
provide safe working conditions in the trench and protect the work, existing property, utilities, pavement, etc. The method of protection
shall be according to the comracior's design. The contractor may elect to use a combination of shoring, overbreak, tunneling, boring, sliding

*rench shields, or other methods of: accompltshmg the work provided.the method meets with- the-approval ofall applicable local, state,.and - -

deral safety codes o -

Damages resultmg from i 1mproper shormg, improper removal of shonng or from failure to shore shall be the sole responsibility of the
contractor.

301. 3 01H Existing Abandoned Facilities
The contractor shall remove and dispose of existing abandoned sewer pipe, structures, and other facﬂmes as necessary (o CORstruct the
sewer. The cost of such removal will be considered incidental to the item trench excavation and backfill.

301.3.02 Rock Excavation
Where ledge rock meeting the definition of rock as described above is encountered durmg trench excavation, the rock shall be removed
to provide 2 minimum of § inches of clearance to each side of and below all pipe and appurtenances. The contractor will be required to
excavate and remove the overburden and expose. the rock to allow the engineer to profile or cross section the rock for measurement of pay
guantity. The measurement shall be completed pI‘lOl' to removal of the rock.

“The use of exploswm shall comply with the requirements of Section 107. No blastmg shall occur without obtauung prior approval of the
engineer and the appropriate permits. The contractor shall provide all tools and devices required for loading and using explosives, blasting -
caps, and accessories. When blasting rock in trenches, cover the area to be shot with blasting mats or other protective material to prevent
the scattering of rock fragments outside of the excavation.

The contractor shall assume all liability and responsibility connected with or accruing from blasting or the use of explosives or dangerous
material.

-301.3.03 Dewatering
The contractor shall promptly remove and dispose of all water entering the trench during the time the trench is being prepared for the plpe
laying, during the laying of the pipe and until the backfill at the pipe zone has been completed. The contractor-shall dispose of the water in
4 suitable manner without damage to adjacent propeny. . . _ .
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Groundwater shall be controlled to prevent softening of the bottom of excavations or formation of “quick" conditions or "boiis."
Dewatering systems shall be designed and operated so as to prevent removal of the natural soils and so that the groundwater level outside
the excavation is not reduced.to the extent that would damage or endanger adjacent structures or property, -« - o :

301.3.04 Trench Foundation .
When, in the judgment of the enginecr, the existing material in the bottom of the trench is unsuitable for supporting the pipe, the contractor

shall excavate below grade, as directed. The excavated material shall be replaced with foundation material meeting the requirements of
subsection 301.2.01. If unsuitable foundation material is removed in the same operation and manner as trench excavation, the removal will

be measured and paid for as trench excavation. Otherwise, the removal will be paid as trench foundaﬁﬁn.

301.3.05 Pipe Bedding . :
The contractor shall spread the bedding smoothly to proper grade so that the pipe is uniforly supported along the barre] and shall excavate

béiholes at each joint to permit proper-assembly and inspection of the joint. Bedding under the pipe shall provide a firm, unyislding supporj'. _

along the entire pipe length. The contractor shall place subsequent lifts of not more than 1 foot in thickness up to the springline of the pipe,
bringing lifis up together on both sides of the pipe. The material under the pipe haunches shall be thoroughly compacted.

301.3.06 Pipe Zone _ ‘ :
Pipe zone material shall be carefulfy placed around the pipe and thoroughly compacted in 6-inch layers to provide complete support of the

pipe and to prevent deflection or damage. The contractor shall prevent pipe from movement either horizonally or vertically during placement

and compaction of pipe zone material.”

301.3.07 Trench Backfill
301.3.67A General .

The engineer may sample excavated material to determine the suitability of the Class A material for use as backfill, If the material is found
to be suitable, the coniractor may elect to use the material in place of the specified backfill. The contractor shall take reasonable precautions
to prevent excavated material from becoming saturated beyond the critical moisture limits and replace any samrated Class A material with
Class B, C, or D material, as specified, at no additionzl expense to the owner, ' . '

Whenever temporary steel plates are installed over the street cut, they shall be mpablé of carrying a minimum of H-20 loading. The steel
plates shall have a minimum 6f 12 inches bearing on ail sides of a cut. The steel plates shall be ancbored to minimize shifting. All steel
plates shall have their edges shimmed with cold mix asphalt. : o

301.3.67B Class A, B, C, or D Backfill - S :
The contractor shall backfilt the trench above the pipe zone in successive liffs. Backfill shall not be allowed to free-fall into the trench until
at least 3 feet of cover is provided over the top of the pipe. The method of compaction shall be modified as necessary to protect the pipe.

The contractor shall compact each Jift to a minimum of 95 percent of the maximum density as determined by AASHTO T 99, Method D.
If the specified compaction is not obtained, the contractor may be required to use a modified compaction procedure and/or reduce the
thickness of lifis. If approved materials meeting the specifications cannot be compacted to the required density regardless of compactive effort
or method, the engineer may reduce the required density or direct that alternate materials be used, In no case shall excavation and pipe laying
operations proceed until the contractor is able to compact the backfill to the satisfaction of the engineer. . ‘

When the backfilling is complete, the contractor shall finish the surface area as specified. In paved or graveled areas the contractor shall '

maintain the surface of the trench backfill level with the existing grade with 3/4™-0 crushed aggregate material, or asphalt concrete, if
directed, until final pavement replacement is completed and accepted by the owner. ‘

301.3.07C Controlied Density Fili (CDF) '

Backfill the trench above the pipe zone with CDF material. If the CDF is to be used as a temporary surfacing, backfill the CDF to the
top of the trench and strike it off to provide a smooth surface. If the CDF is not to be used as a temporary surfacing, backfill the CDF up
to the bottom of the proposed resurfacing.” No compaction of CDF is allowed. The CDF shall be steel-plated to protect it from traffic a
minimum of 24 hours. After 24 hours, the CDF may be paved, or opened to traffic until permanent surface restoration is completed, if it
has hardened sufficiently to prevent rutting. : .

301.3.08 Structural Embankments -

The contractor shall construct embankment to support the pipeline in accordance with the details shown on the plans. The contractor shall
spread excess excavated trench material suitable for embaukment, or approved imported material when directed, in maximum 1-foot lifts
for the full width of the embankment cross section and compact to a minimuea of 95 percent of maximum density for the full depth of the
fill as determined by AASHTO T 99. '

The contractor shall moisten or dry layers of fill as required to obtzin the compaction specified and compact the embankment to final cross
section before the trench excavation for the pipe is made.
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301.3.09 Compaction
If the compaction specified for trench backfill or embankment is not obtained, the contractor wdl be reqmred tousea modlficd compaction
procedure. - If approved materials meeting the specifications cannot be compacted to the required density regardless of compactive effort or
*. method, the engineer may reduce the requ:red derisity or direct that alternate materials be used. In no case shall embankment or backfill
- “perations proceed until the contractor is able to compact the backfill material to the satisfaction of the engineer.

301.3.10 Embankment Geotextile Fabrics
Fabric shall be protected against damage and deterioration unnl mcorporated into the work, 'Ihc fabric shail be dry at tl:le time of
installation, Fabric will be rejected if, at the time of instalfation, it has defects, detenoratlon, or damage, as determined by the engmeer

The minirmum overlap of fabric panels shall be 2 fest.

301.3.11 Surface Removal |
301.3.11A Topsoil '
‘Where trenches cross lawns, garden areas, pastures, cultivated fields, or other areas on which reasonable topsoil conditions exist, the
contractor shall remove the topsoil to the specified depth and place the material in a stockpile. The contractor shall not mix the topsoil with
other excavated material. Afier the trench has been backfilled, the topsoil shall be replaced.

In Iieu of stockpiling the topsmi appmved lmported topsm! may be substlmted to a depth specified or approved, at no expense to the
Oowner.

'I‘heconu'actorsha]!mamtamﬂwﬁmshedmdeofmetopsoillevel wmﬂleamadjacaumﬂwmwhmnlﬁnalampmnoebytheenglmer
and shall repair damage to adjacent topsoil caused by work operations. The contractor shall remove all rock, gravel, clay, and any other
foreign materials from the surface, regrade, and add topsoil as required.

301.3.11B  Pavement, Curb and Sidewalk . 3
Cuts in bituminons pavement, portiand cement concrete pavement, curbs, and sndewalks regardiess of thickness, shall be made with a
pavement saw. The width of the opening shall be the minimum necessary for the excavation and shall follow lines parallel to the pipe.

301.4:00 Measurement and Payment
301.4.01 Trench Excavation and Backfill

R 301.4.01A Lineal Foot Basis
{ % Trench excavation and backfill will be measured and paid for on a lineal foot basis, to the nearest foot. Measurement will be along the
Sl ~tpe from center-to center of manholes, catch basins, or other structures, or to the end of the pipe where no strucmrw exist, with no deduction
- for structures or ﬁtt.mgs

301.4.01B  Lineal Foot Basis (Depth Method)
Trench excavation shall be measured and paid for on a lineal foot basis, to the nearest foot for the length of n'ench in each of the depth

ranges listed it the bid schedule.

The depth will be measured from the original ground or ‘paved surface to the invert of the pipe. Deplh'wﬂl be measured at intervals of
25 feet along the centerline of the trench beginning at the center of the downstream mantole. The average depth between measuring points
will be the depth used for computing payment for each section of the trench.

The length of trench shall be measured in accordance with subsection 301.4.01A.
301.4.81C Cubic Yard Basis
Trench excavation and backfill shall be measured and paid for on a cubic yard basxs to the nearest (.1 yard Measurement shall be to the
nearest 0.01 foot and computed on the fallowing basis.

Length. The length will be the horizontal distance measured along the centerline of the trench, Measurement shall be continuous through
manhole or structure locations unless the bid schedute carries separate items of excavation applicable to the manholes or structures.

Width. The width will be the diameter of the bell of the pipe plus 12 inches, with 2 minimum of 24 inches.
Depth. The depth will be the vertical distance from the original ground or paved surface to the invert of the pipe. The depth will be

measured at intervals of 25 feet, or as directed by the engineer, along the centerfine of the trench and the average depth between pomts will
be used for the volume computations. .

The volume of boulder and rock excavation shall be deducted from the total volume of excavated material determined by neat line measure. -
.. % calculated remainder of the excavation shall be paid for by the class of material removed.
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301.4.02 Rock and Boulder Excavation
-301.4.02A Rock Excavation ' :

Rock excavation shall be measured and paid for on a cubic yard basfs to the nearest 0.1 cubic yérd. ‘Measurement shaﬁ be of the actual

dimensions of rock removed within the following limits.

The length will be the horizontal distance measured along the centerline of the trench. The measurement will exclude manholes and other

structures, which will be measured separately. The width shall be the width of the rock removed but not greater than the outside diameter

of the pipe bell plus 12 inches. : -

The depth of the rock excavation shall be measured at 25 foot intervals, or as directed by the engineer, a]ong the center line of the trench.
The average depth between measurement points shall be used for the computations but not more than 6 inches below the outside bell of the

pipe. -

Rock excavation quantities for manholes and other structures ghall be computed from the actual rock excavated to a depth 6 inches below

.. -‘,2"

the bottom of the structure and an area within a line parallel with and 1 foot outside of the actual dimensions of the manhole or structure. . ., .

301.4.02B Boulder Excavation

Boulder excavation will be measured, in the field by the Engincer prior to removal from the site. Boulders shafl be measured for length, -

width, and height to the nearest 0.1 foot. The volume of each boulder shall be defined as the product of 85 percent of each of the three
measured dimensions.Boulder excavation'shall be paid on a cubic yard basis to the nearest 0.] cubic yard.

301.4.03 Trench Protection
Shoring, mobile trench shields, overbreak, and other trench protection measures wifl be considered incidental work.

301.4.04 Trench Foundation
Payment for this item shall include removal of unsuitable material and replacement as necessary 1o provide for a stable foundation for the

pipe. '
301.4.04A Ton Basis _
Trench foundation will measured and paid for on a ton basis, to the nearest 0.01 ton. The pay quantity will be based on weigh tickets from

scales meeting the requirements of Section 109. Weigh tickets shall be presented to the engineer for his signature on the day the material
is delivered. :

' 301.4.04B Cubic Yard Basis

Trench foundation shail be measured and paid for on a cubic yard basis, to the nearest 0.1 yard. Measurement shall be to the nearest 0.01"

foot and computed on the following basis.

Depth shall be the actual depth of trench foundation placed as specified. Length and width shall be measured in accordance with the
provisions of subsection 301.4.01C . :

301.4.04C Extra Work Basis : :
When not listed in the bid schedule, trench foundation will be paid for as extra work.

301.4.05 Pipe Bedding
Pipe bedding will be considered incidental work.

301.4.06 Pipe Zone Backfill

When suitable material exists at the trench side, as determined by the engineer, pipe zone backfill shall be _considered incidental work,

When Class B, C, or D backfill is required and approved by the engineer, measurement and payment will be as follows.

301.4.06A Tor Basis : : o '
Pipe zone backfill will be measured and paid for in accordance with the provisions of subsection 301.4.04A.

301.4.06B Cubic Yard Basis : . S )
Trench foundation shall be measured and paid for on a cubic yard basis, to the nearest 0.1 yard. Measurement shall be to the nearest 0.01
foot and computed on the following basis.

Depth shall be the actual depth of trench foundation placed as specified. Length and width shall be measured in accordance with the

provisions of subsection 301.4.01C. The volume of material displaced by pipe and structures will be deducted from the calculated backfill
volume to determine the final pay quantity. ' e :
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301.4.07 Embankment
Embankment materials will be measured in place and paid for on a cubic yard basis, to the nearest 0.1 yard. TFrench excavation, , bedding,
and backfill placed in the completed embankment will be measured and paid for at the unit prices {isted in the bid schedule.

: 301.4.08 Embankment Geotextile Fabric
Embankment geotextile fabric will be measured and paid for on a square yard basis, to the nearest 0.1 yard, for the surface area covered

-in accordance with the plans or as required by the engineer. No separate measurement will be made for construction of laps, seams, joints,

or patches, unless the engineer orders more than the specified lap, in which case the added lap width will be included in the measurement.

301.4.09 Imported Topsoil
Imported topsoil will be measured and paid for on ton basis, to the nearest 0.01 ton. Measurement will be based on weigh tickets from

- scales meeting the requirements of Section 109. -

301.4.10 Incidental Basis
‘When not listed in the bid schedule, trench excavation, dewatering, geotextile fabric, pipe zone material, backfill material, imported topsoil,
maintenance of backfilled trenches, and other anticipated items will be cons:dered incidental work.
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302 Tunneling, Boring, Jacking
302.1.00 Description '
302.1.01 Tunneling
Tunneling shall include all methods by wh1ch the underground passageway is first excavated and then the lining materials are brou ght
in and placed.
302.1.02 Boring : s ‘
Boring shall include all methods by which a conduit is pushed or pulled into place and by which the excavat:on method precliudes the
stationing of a worker within the conduit without stopping or removing the excavation equipment.
302.1.03 Jacking

Jacking shall include all methods by which a conduit is pushed or pulled inte place with one or more workers msldc to excavate and
assist in keeping the conduit on the required grade and alignment.

302.2.00 Materials
302.2.01 Pipe Bedding and Pipe Zone Material
Pipe bedding and pipe zone material shall conform to the requirements of Section 301.

302.2.02 Pipe
Pipe materials shall conform to the strength, class and type specified.

302.2.03 Casing

The contractor shall provide casing of a size to permit proper construction to the required lines and grades. .Casing shall be.of smooth
steel pipe or concrete pipe suitable for the purpose intended.

The class of casing specified is based upon the superimposed loads and not upon the stresses resulting from jacking or boring operatlons.
Any increase in casing strength to withstand jacking or boring operations shall be the responsibility of thc contractor.

Jacked-casings shall be equipped with nipples at the springline and the crown at 10-foot centers when pressure grouting is specified.

Optionally, thc casing may be constructed of galvanized standard offset tunnel liner plate with gage and section modulus as approved
Nipples for pressure grouting, when specified, shall be installed at the springline and crown-at. 10-foot centers.
302.2.04 Grout

Grout for filling the annular space between the carrier pipe and casing pipe:shall be proportioned one part portland cement, five parts'
sand, and seven parts pea gravel, by volume, or as approved.

Grout for pressure grouting outside jacked carrier or casing pipe shall be one part portland cement and three parts. sand, by volume,
or as approved.

302.3.00 Construction
302.3.01 General

The work shall conform to afl federal, state and local laws and regulations pertaining to tunneling and specifically to the standards set
forth in the current volume of the Oregon Safety Code for Places of Employment, Chapter 24, Safety Code for Mining, Tunneling and
Quarrying, published by the Oregon Industrial Accident Commission.

302.3,02 Excavation

Excavation shall be unclassified and shall include whatever materials are encountered to the depths shown or required,

302.3.03 Tunneling Details Required
The contractor shall submit details of the following to the engineer for approval before beginning tunnel construction.

a) Tunnel shaft bracing and dimensions

b) Tunnel supports

¢) Method of backpacking tunnel supports

d) Bracing to prevent lining from shifting or flotation

€) Backiill material or pressure concrete mix design, placement method, and equipment
) Poling plate dimensions and details, when required
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302.3.04 Jacking and Boring Details Required
The contractor shall submit details of the following to the engineer for approval before beginning jacking or bormg

a) Jacking pit construction

b} Jacking pit bracing

¢) Casing or conduit

d) Jacking head

e) Excavation method

f) Tee or wye installation

g) A substitute design for any part of the system that must be changed as a result of the jacking or boring operation

h) Any structure that is required because of the particular methed or procedure used by the contractor

i) If placed in a casing: bracing to prevent pipe shift and flotation, and the materials, method and equipment for backfilling
j} Backfill material or pressure grout mix and the placement method and equipment.

302.3.05 Tunneling
Tuanneling will be permitted only where specified or approved. All proposed construction methods and materials shall be approved by
the engineer before the start of construction.

The subgrade upon which the pipe is to be constructed shall be firm, thoroughly compacted, true to grade, and with at least 6 inches
of approved bedding material under the pipe. If the material in the bottom of the tunnel is ledge rock, excavation of the tunnel shall

_ extend to a depth below the bottom of the pipe and a bedding of crushed aggregate or concrete shall be provided. as specified in Section

301. Excavation below grade, which is made without approval, shall be restored to grade by backfilling with approved bedding material
at no expense to the owner.

302.3.06 Jacking and Boring
Jackmg or boring may be allowed in heu of the open trench method or tunneling thh approval of the engincer. A]l conduit shall be
Jacked or bored to the required line and grade.

The leading section of conduit shall be equipped with a jacking head. All excavation shall be carried out entirely within the jacking
head. :

Should appreciable loss of surrounding mnaterial oceur during the jacking or boring operation the voids shall be backpacked or grouted
before the completion of the shift. All voids shall be filled or backpacked with grout or granular material as approved.

302.3.07 Concrete Pipe and Box Sections
The contractor shall protect the driving ends of concrete conduit against spalling and other damage. Intermediate joints shall be similarly
protected by the installation of sufficient bearing shims to properly distribute the bearing stresses. Any section of conduit showing signs
of failure shall be removed and replaced with a new section or with an approved cast-in-place section which is adequate to carry the loads
imposed upon it.

302.3.08 Smooth Steel Casing

Sections of smooth steel casing to be jacked or bored shall be jeined by welding the joints with a continuous weld for the full
circumference or by other approved means. The coniractor shall provide joints which are capable of resisting the jacking or boring forces.

Pipe installed in casing shall be braced to prevent shifting or flotation. The void between the casing and pipe shall be filled with grout
or other material as specified or approved.

302.3.09 Grouting Voids Quiside Casing
When grouting is specified or approved, the contractor shall completely fill the void space between the tunnel and casing or liner plate
with approved grout. After the casing or carrier pipe has been jacked or tunneled into position, the contractor shall pressure grout through
the grout holes provided to fill all voids outside the pipe using the following sequence:

a) Grout at the springhine hole at one end and pump grout until it appears in the grout hole at the crown;
b) Grout through the opposite springline hole until grout appears at the hole in the crown;

¢) Grout through the hole at the crown until grout appears in the next set of holes along the pipe;

d) Plug the holes at the starting point and move to the next set of holes; and,

e) Repeat the sequence until the full length of the pipe has been grouted.
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302.3.10 Cased or Tunneled Pipe

Where timber cradles are shown, the contractor shall provide a strapped timber cradle under the barrcl of the carrier pipe. The ban‘el
shall bear continucusly on the cradles.

’ :’.,,‘:.i[

302.3.11 Placing Fill in Casing

. Where shown, the contractor shall completely fill the anaular space between the pipe and the casing, tunnel liner or tunnel wall with
approved grout or sand to prevent pipe flotation. The contractor shall accomplish the filling by pouring or pumping from the two ends
and from intermediate points as necessary. Grouting, once commenced at any one point, shall be completed without stopping. The
contractor shall accomplish sand filling by similar methods using a gunite machine, or other approved equipment.

302.3.12 Railroad Crossings )
All work to be performed by the contractor in railroad rights of way shall be performed in compliance with the railroad permit.

302.4.00 Measurement and Payment
302.4.01 Tunneling, Boring and Jacking
Tunneled, bored or jacked conduit will be measured and paid for at the unit price for each size and type listed in the bid schedule. -

Where casing is shown or is used at the option of the contractor, the cost of the casing and the backfill between the pipe and the casing
shall be considered incidental work.

Where jacking, boring, tunneling, or open trench is used in lieu of another method at the contractor's optlon measurement and payment
shall be made as originally bid. :

302.4.02 Tees and Wyes

Tees and wyes in a tunneled, _]acked or bored condmt will be pald for at the same unit prices bid for tees and wycs installed in an open
trench.

RamaN
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303 Sanitary Sewer Pipe and Flttmgs

303.1.00 Description
This work consists of the installation ofsamtary sewer pipe and fittings. . -~ © g

303.2. 00 Materials
303.2.01 General

Sanitary sewer p:pc shall have flexibie elastnmenc gasket joints. Materials and strength specifications shn]l be as speclﬁed for the
particular kind of pipe and fittings required.

Joints on all fittings shall be the same as the joints used on the pipe. Caps or plugs shall be furnished with each fitting, outlet, or stub
as required with the same type gasket and/or joint as tho pipe.

"303.2.02 Nomreinforced Concrete Pipe
Nonreinforced concrete pipe shall conform to the requirements of ASTM C 14.

303.2.03 Reinforced Concrete Pipe

Reinforced concrete non-pressure pipe shall conform to the requirements of ASTM C 76 or C 655.. The.pipe shall meet the design ., - .
requirements of wall B. .

Reinforced conerete low-head pressure pipe shall conform to the requirements of ASTM C 361.

303.2.04 Vitrified Clay Pipe
Vilrified clay pipe shall conform to the requirements of ASTM C 700, extra strength.

303.2.05 Dactile Iron Pipe
Dactile iron pipe shall conform to the requirements of ANSI A21.51 or AWWA C 151, cement lined, push-on joint. Twelve inch
and smaller pipe shall be Class 52. Fourteen inch and larger pipe shall-be Class 51.

303.2.06. Polyvinyl Chloride (PVC) Pipe
PVC pipe shall conform to. ASTM D 3034, ASTM F 679, or ASTM F 794 and have a minimum;wall stiffness of 46 psi or an SDR

303.2.07 Jointing Msterials
303.2.07A Concrete Pipe
Gaskets shall conform to the requirements of ASTM C 443.

303.2. MB Vitrified Clay Pipe
Gaskets shall conform to the requirements of ASTM C 425

303.2.07C Ductile Iron Pipe _
Push-on joints shall conform to the requirements of AWWA C 111 and ANSI A21.11. Mechanical jointz shall conform to the
requirements of ANSI A21.11.

303.2.87D0 PVC Pipe
Gaskets shall conform to the requirements of ASTM 1869.

Threaded connections shall conforn to the requirements of ASTM D 2464 for Schedule 80 pipe.

303.2.08 Fittings
303.2.08A General A ,
Tee or wye httings shall be provided in the sewer main for side sewers. All fittings shall be of sufficient strength to withstand all
handling and load stresses encountered. All fittings shall be of the same materials as the pipe. Material joining the fittings to the pipe
shall be free from cracks and shall adhere tightly to each joining surface.

All fittings shall be eapped or plugged and gasketed with the same gasket material as used in the pipe joint, fitted with an approved
mechanical stopper, or have an integrally cast knockout plug. The cap or plug shall be capable of withstanding test pressures without
leaking and, when later removed, shall permit continuation of piping with jointing similar to joints in the installed line. '
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303.2.088 Concrete Pipe

‘Fittings on 18 inch and smaller concrete pipe shall be shop fnbma.ted Funngs on pipe 21 inches and larger may be field or shop
fabricated. Fabrication details for fittings shall be approved prior to delivery of fittings to the _|ob gite,

Fittings fabricated by inserting a stub into a hole cut in the pipe shall be grouted with 2 non—shnnhng grout. Surfaces to receive grout ¢
shall be coated with an epoxy bonding agent prior to grouting. Fitting stubs shall not protrude inside of the sewer pipe.

303.2.08C Clay Pipe
Fittings shall conform to the requirements of ASTM C 700.

303.2,08D Duclile Iron Pipe

‘Fittings shall be mechanical or push-on of the clasa specified and shall conform to AWWA C 110 or ANSI A21.10. and shall be of
a class a:lcastequaltotlm ofl.he adjecent pipe.

303.2.08E PVC Pipe

 Fittings shall conform to the applicable portions of ASTM D 3034 or ASTM F 794 . Fitting joints shall be the same as the Pipe
joints.

303.2.09 Mechanical Couplings

Mechanical couplings for steel, cast iron and ductile iron pipe shall be wrought steel or cast iron. The dla.meter of the coupling shall
be manufacturer-approved for use with the outside diameter of the pipe on which the coupling is instailed. Steel style mechanical
couplings shall be used to connect the p;pelme to existing steel pipelines. Cast style mechanical couplings shall be used in the pipeline
or to connect the pipeline to ex:stmg cast iron or ducule iron pipelines.

303.2.10 Cleanouts
Cleanouts shall be constructed of rigid pipe materials and fittings.

303.2.11 Material Certification

The manufacturer or fabricator shall furnish appropriate certification, based on manufacturer’s routine quality comtrol tests, that the
materials in the pipe meet the specifications.

303,212 Acceptance Testing - Concrete Hpe SR ‘ -
303.2.12A Reinforced Concrete Pipe Core Tests -

Acceptance for reinforced concrete pipe 60 inches in diameter and smaller shall conform to pamgraph 4.1.1 of ASTM C 76.
Acceptance of pipe larger than 60 inches may, at the option of the engincer, conform to paragraph 4.1.2 of ASTM C 76. Cores shall
be taken and tested in conformance with ASTM C 497,

Rubber joint concrete pipe shall conform to ASTM 443,

303.2.12B Concrete Pipe Field Permeability Tests

The engineer may require ficld permeability tests on a maximum of 5 percent of each lot, class, or size of pipe in conformance with
ASTM C 497 on pipe 24 inches in diameter and smailer,

The contractor shall provide all the necessary labor, equipment, water, and materials at the site for performing field pcrmeability tests,

At the option of the pipe supplier, and with the approval of the engineer, individual field permeability tests may be performed at the
point of manufacture.

303.2.12C Concrete Pipe Plant Air Test

The engincer may require that each length of concrete pipe 12 inches diameter and smaller be given an individual air test at the point
of manufacture. Test equipment shall be approved by the engineer and the test pressure shall be 2 minimum of 10 psi. Each length
shall show no appreciable loss of air after 5 seconds.

When individual air testing is performed, no field or shop permeability tests will be required. -

303.3.00 Construction
3033.01 Line and Grade
Survey line and grade control hubs will be provided by the engineer.

Variance from established line and grade shall not be greater than 1/32 inch per inch of pipe diameter and not to exceed 1/2 inch, provided {
that such variation does not result in a level or reverso sloping invert; provided also, that variation in the invert clevation between S
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adjoining ends of pipe, due to non-concentricity of joining surface and pipe interior surfaces, does not exceed-1/64 inch per inch of pipe

P diameter, or 1/2 inch maximum.
VL 303.3.02 Pipe Distribution and Handling -~ - - . e,
' The contractor shall unload pipe only by approved means.

Pipe and fittings shall be inspected by the contractor prior to lowering into the trench to insure no cracked, broken, or otherwise
defective materials are used. The contractor shall clean ends of pipe thoroughly, remove foreign matter and dirt from inside of pipe, and
keep the pipe clean during laying and jeining.

303.3.03 Laying Pipe on Curves
The contractor shall lay pipe on horizontal or vertical curves in accordance with the manufacturer's recommendations.
303.3.04 Concrete Closure Collars

Concrete closure collars shall be used only when approved, and then only to make connections between dissimilar pipe or where
standard rubber gasketed joints are impractical. The collars shall be placed using an approved commercial concrete bonding agent applied
to all surfaces in contact with the collar, Where concrete closure collars are necessary to join PVC pzpc, the PVC surface shall first be
prepared for bonding to the concrete by applying a dense coaling of clean mortar sand to the pipe uging PVC solvent cement. After the
cement has cured, an approved commercial coricrete bonding agent shall be applied to the sand surface prior te placement of the concrete.

303.3.05 TInstallation of Service Tees and Wyes .

The contractor shall provide a compasted base of pipe bedding material under all tecs, wyes and branch ﬂttmgs, extendmg to the
springline of the fittings. .

Service lines may not be connected to manholes unless approved by the engineer.

All service lines shall be capped with watertight plugs or caps suitable for resisting the pressures of hydrostatic or air testing.

The maximum line or grade change accomplished with any one fitting shall not exceed 45 degrees and shall bc accompllshed with long

o radius curves or.bends. L . o
- 303.3.06 Pipe Placing and Jointing

T

Trench excavation, bedding, and backfill shall be in accerdance with Section 301.

303 J.06A General
Pipe laying shall proceed upgrade with sp1got ends in the direction of flow. Jloints will be assembled in accordance with the
recommendations of the manufacturer of the type of joint used. The trench bottom shall forn a continuous and uniform bearing and
support for the pipe at every point between joints.

The contractor shall prevent excavated or other foreign material from getting into the pipe. The contractor shall plug or close off pipes
which are stubbed off for future connection. When cutting and/or machmmg of the pipe is necessary, the contractor shall use only the tools
and methods recommended by the pipe manufacturer

303.3.06B Concrete, Vitrified Clay and Ductile lron Pipe

Elfiptical reinforced pipe shall be laid so that the top or bottom marks are not more than'5 degrees from vértical. All*rigid non-
reinforced pipe entering or leaving the manhole shall be provided with flexible joints within 1 foot of the manhole structure and shall be

placed on firmly compacted bedding.

303.3.06C PVC Pipe
The pipe shall be joined in conformance with the manufacturer’s recommendations.

The contractor shall cut the pipe in a neat manner, at right angles to the axis of the pipe, and shall dress the cut end in conformance
with the pipe manufacturer’s recommendations.

303.3.07 Deflection at Joints
When deflecting the pipe from a straight line, either in the vertical or horizontal plane, or when.long radius curves are shown, the
-amount of deflection allowed shall not exceed that recommended by the pipe manufacturer. - :
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+:°303:3.08 -Requirements Prior to Tests
303,3.08A General

All gravity systems and appurtenances shall successfully pass a hydrostaticor air-test prior fo -acceptimee and shall-be free of visible
infiltration of water. Information regarding air testing may be obtained from the engineer. Manholes shall be tested as specified in
Section 306.

On pipe 30 inches in diameter and larger, individual joints may be tested by an approved joint testing device. All details of the te;sting
procedure shall meet the approval of the engineer. ’ IR

303.3.08B Plugging of Tees, Wyes, Stubs, and Service Connections

The contractor shall plug all wyes, tees, stubs, and service connections with gasketed caps or plugs securely fastened or blocked to
withstand test pressures. ‘ S C

303.3.08C Testing Equipment _ _
The contractor shall furnish all necessary testing equipment and perform the tests in a manner satisfactory to the engineer. Any

arrangement of testing equipment which will provide observable and accurate measurements of either air or water Jeakage under the .
specified conditions will be permitted. Gauges shall be calibrated and certified at the direction of the engineer. "The certification shall .

be available with the gauge.

303.3.08D Cleaning '
Prior to the testing and inspection of the system the contractor shall flush and clean all parts of the system and remove all debris.

303.3.09 Pipe and Joint Testing
303.3.09A General

After completion of the system, including service connections, and backfilling and compaction, the contractor shall conduct a low-
pressure air test or a hydrostatic test. The contractor shail provide all equipment and personnel for the test. Tests shall be conducted
during normal working hours. '

The method, equipment and personnel used in testing shall be subject to the approval of the engineer. The engineer may, at any time,
require a calibration check of the instrumentation. used: The engineer may Tequire testmg of manhole-to-miranhole seéctions.as.they ‘are
completed in order to expedite the acceptance of the system and allow connections. '

303.3.09A1 Safety Precautions
Only qualified personnel will be permitted to conduct the test.  All plugs used to close the sewer for the testing shall be capable of
resisting the expected internal pressures and shall be securely braced, if necessary. _ _ ] :

Testing equipment shall be placed above ground ‘and pefsohnel will not be permirtcd to enter a manhole or trench while a line is
pressurized. The air or water pressure shall be released before the plugs are removed.

303.3.09A2 Ground Water

"The presence of ground water will affect the results of th-c test. The contractor shall detcrmine: the average height of ground water
over the lines immediately before starling the test. The method of checking the ground water height shall be as approved.

303.3.09B  Hydrostatic Testing

-Pip'e and joints shall sustain losses not exceedin g 0.04 gallons. per hour per inch diameter per 100 feet when field tested by exfiltration

methods, except 0.3 gailons per hour may be used in arid climate zones if approved by the engineer. -

The hydrostatic head for test purposes shall exceed the maximum estimated ground water level in the section being tested by at least
72 inches and in no case shall be less than 72 inches above the inside top of the highest section of pipe in the test section, including service
connections. The engineer shall make the final decisions regarding test height for the water in the pipe section being tested. The length
of pipe tested by exfiltration shall be limited so that the pressure on the invert of the lower end of the section shall not exceed 28 feet of
water column. '

The pipe test section may be filled 24 hours prior to time of exfiltration testing, if desired, to permit normal absorption into the pipe
walls to take place. o :

All service connection footage shall be taken into account in computing allowable leakage.
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303.3.09C Air Testing
a7 . 303.3.09C1 General

“h

square inch). All air used shall pass through a single control panel.

303.3.09C2 Method
All air testing shall be by the Time Pressure Drop Method. The test procedures are described as follows.

a) The contractor may wet the lines prior to testing.

b) Determine the average height of the ground water over-the fine. The fest pressures required shall be increased 0.433 psi for each
foot of average water depth over the exterior crown of the pipe.

¢} Add air slowly to the section of system being tested until the internal air pressure is raised to 4.0 psig greatcr than the average
back pressure due to ground water.

d) After the test pressure is reached, allow at least two minutes for the air temperature to sta.bﬂme adding only the amount of air
required to maintain preuure

e) After the temperature stabilization period, disconnect the air supply.

f) Record the time in seconds that is required for the internal air pressureto drop from 3.5 psig to 2.5 psig greater than the average
back pressure due to ground water.

g£) Compare the time recorded in step f) with the time determined in subsection 303.3.09C3.

303.3.09C3 Acceptance
The tested section shall be considered acceptable if it does not losc air at a rate greater than 0.003 ¢fim per square foot of internal
pipeline surface, or 2 cfm, whichever is greater.

7 s This spec;ﬁcanon shall be satisfied if the time measured by T.hc preccdmg described method is not less than the time as computed
ﬁ_, according to the following procedure.
\-_/
a) Record the diameter in inches and the length in foet of al pipe in the section to be tested, including the service connections, in
a table similar to the following,

Diameter Length K= C=
Inches Feet 0.011d 0.0003882d1.

Total of "K¥ and "C* velues:

seconds.

Time Reguired by Specification
seconds.

Actual Time as Qetermined by Test

b} Using the nomograph at the end of this section, place a straightedge from the "d" column (diameter in inches) to the *L." column
(length in feet). Reed the corresponding "K" and "C" values and record them in the table.

¢) Add all values of "K" and all values of "C" for the section being tested.
d) If the total of all the "C" values is Jess than one, the time shm be the total of all the "K" values.

e} If the total of all the "C" values is more than one, the time shall be found by dividing the total of all the "K" values by the total
of all the "C" values. The quotient i8 the maximum test time. To make this division with the nomograph, use the scales "C" and
"K" and read the quotient {time) from the "t q" scale.

f) In the event that the "d” and "L" values for a particular section of the system do not fall within T.he'limit,s of the nomograph, the
values of "K" and "C" may be computed from the following equations: "K" = 0.0114°L; "C" = 0.0003882dL.

303.3.09D Individual Joint Testing
303.3.09D1 General
The contractor may test each individual joint for leakage using a pneumatic joint tesl:mg apparatus.

s
(‘ P
1 .
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The method, equipment, and personnel vsed in individual joint testing shall be subject to the approval of the engineer. The engineer
may, at any time, require a calibration check of the instrumentation used. The pressure gauge used shall have minimum divisions of
©0.10 psi and have an accuracy of 0.0625 psi (one ounce per square inch). All m vsed shall pass through a single control panel. -

303.3.09D2 Method
All air testing shall be by the Time Pressure Drop Method. The test procedures are described as follows.

a) Determine the average height of the ground water over the line. The test pressures required below shall be increased 0.433 psi
for cach foot of average water depth over the exterior crown of the pipe.

b) Add air slowly to the section of system being tested until the internal air pressure is raised to 4.0 psig greater than the average
“back pressure due to ground water. : . '

. 303.3.09D3 Acceptance : ‘ o
The joint shall be considered acceptable if it does not lose air at a rate greater than 0.003 cfim per square foot of internal pipeline
surface tested, or 2 cfm, whichever is greater.

303.3.10 Deflection Testing for Flexible Pipe )
In addition to hydrostatic or air testing, the contractor shall conduct deflection tests of sanitary sewers constructed of fexible pipe.
- The testing shall be conducted by pulling an approved mandrel through the completed pipeline. The diameter of the mandrel shall be
95 percent of the pipé imitial inside diameter. .

Testing shall be conducted on a manhole to manhole basis and shall be done after the line has been completely flushed out with water,
The tests shall be conducted not less than 30 days after the trench backfill and compaction has been completed and may be conducted
concurrently with television inspection. ' :

303.3.11 Television Inspection of Sanitary Sewers
Upon completion of all sewer construction, testing and repairs, the contractor shall eonduct a color or black & white TV acceptance
inspection of all installed lincs 6 inches to 72 inches. Unless otherwise directed, the contractor shall also conduct a subsequent warranty
TV inspection of ail installed lines. Warranty TV inspections shall be in color and shall be conducted during the warranty period in a
season of high groundwater conditions as defined by the engineer. The acceptance inspection and the warranty inspection shall be
conducted by an approved technical serviee which is equipped to make sudio-visual tape recordings of the televised inspections.

The audio-visual recordings shall be compatible with the owner’s playback equipment. The contractor shall ensure that recording
equipment is functioning properly and that a clear and usable record is made of all possible defects. The equipment used for recording
shall be equipped with a footage meter which records a visual record on the tape. A voice accounting of suspected deficiencies shall
be made on the sound track. '

A written report shall be made at the time of each television inspection. This report shell be made on a form approved by the

engincer. The video record and the written report of the acceptance inspection and the waranty . inspection shall be submitted to the -

engineer and will become the property of the owner.

The audio and visual reports of the acceptance inspéction and the wamanty inspection shall include identification of individual
groundwater infiliration sources such as sewer laterals, building sewer connections and construction defects. - '

303312 Repairs

The contractor shall locate and repair any sections failing to pass the required tests and inspections and shall then repeat the specified
tests and inspections on those sections at no cxpense to the owner.

Pollowing a successiul hydrostatic or air test, visible infiltration of grourid water in any section shall be considered evidence that the
original test was in error or that failure of the section has occurred. The contractor shall correct such failures, and retest the repaired
sections, at no cxpense to the owner.

303.4.00 Measurement and Payment
303.4.01 Sewer Pipe

Sewer pipe will be measured and paid for on a lineal foot basis, to the nearest foot, for each size and type listed in the bid schedule.
Measurement will be along the pipe from center to center of manholes and other structures, or to the end of the pipe where no structures
exist, with no deduction for structures and fittingx. '

Payment shall constitute full compensation for the pipe in place, including hydrostatic and air testing. Payment will be made for pipe
- in place only after the pipe has successfully passed the air or hydroatatic and TV acceptance tests. - . j '
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303.4.02 Tee and Wye Fittings
Tee and wye fittings will be paid for at the unit prices listed in the bid schedule. Payment for tee and wye fittings will be in‘addition
to payment for sewer pipe.

303.4.03 Concrete Encasement of Tees and Wyes
Concrete tee and wye encasement will be paid for at the unit prices listed in the bid schedule.

303.4.04 Concrete Closure Collars
Concrete closure collars will be paid for at the unit prices listed in the bid schedule.

303.4.05 Television Inspection :
TV inspection will be measured and paid for on a lineal foot basis, to the nearest foot, for the length of pipe inspected and accepted by

the engineer.

303.4.06 Deflection Testing
Dcﬂectlon testing of flexible pipe sha]l be cons1dered incidental work.
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- 304 Service Line Sewers
304.1.00 Description
This work consists of the installation of sewer service lines and connections.

Sewer service lines normally extend from the sewer main to the street, alley or easement right of way line. -

304.2.00 Materials
304.2,01 Excavation and Backfill
The contractor shall conform to the applicable requirements of Section 301,

304.2.02 Rock Excavation
The contractor shall conform to the requirements of Section 301.

304.2.03 Pipe and Fittings for Service Lines and Cleanouts
304.2.03A General
Pipe and fittings for service lines shall be of one type of material throughout; no interchanging of pipe and fittings will be allowed.

304.2.03B Vitrified Clay Pipe
Vitrified clay pipe shall conform to the requirements of ASTM C 700,

304.2.03C Concrete Pipe
Concrete pipe shall conform to the requirements of ASTM C 14.

304.2.03D> Cast Iron Pipe
Cast iron pipe shall conform to the requirements of ASTM A 74 Class 150.

304.2.03E Ductile Tron Pipe

Ductile iron pipe shall conform to the requirements of ANSI A21.51 or AWWA C 151, with push-on joint or mechanical joints as
specified, conforming to AWWA C 111 or ANSI A21.11. Ductile iron pipe shall be lined with cement mortar and seal coated in

accordance with ANSI A21.4 and AWWA C 104.

304.2.03F Polyvinyl Chloride (PVC) Pipe
PYC pipe shall conform to the requirements of ASTM D 3034 or F 794.

304.2.04 Pipe Joints
Pipe joint materials shall conform to the requirements of Section 303.

304.2.05 Cleanouts
Cleanouts shall be constructed of rigid pipe materials and fittings.

304.2.06 Imported Pipe Zone and Pipe Bedding Material
Imported pipe zone and pipe bedding material shall conform to the requirements of Section 301,

'304.2,07 Service Connection Markers
Service connection markers shall be as specified.

304.3.00 Construction
304.3.01 General

New construction shall conform to the applicable portions of Sections 301 and 303. Connection of service lines to existing sanitary
sewers shall conform to the requirements of Section 308.

The engineer will establish line and grade of the service connections. At the end of the service line, & stake will be driven into the
ground showing the depth of excavation required at the upstream end of the line.

" The contractor shall install the pipe on a iniform grade between the tee or wye and the stake. Minimum slope shall be 1/4 inch per foot

unless otherwise directed by the engineer. The sewer Lee or wye shall be located so the service connection pipe will be within a horizontal
distance of 1 foot of the staked location. i :
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304.3.02 Imported Pipe Zone and Pipe Bedding
Imported pipe zone and pipe bedding material will be furnished and placed in accordance with Section 301.

N

304.3.03 Trench Backfill
Construction shall be in accordance with the requirements of Section 301.

304.3.04 Disposal of Excess Material
The contractor shall dispose of excess material in accordance with the requirements of Section 301.

304.3.05 Dewatering
Dewatering shall be in accordance with Section 301.

304.3.06 Installation of Pipe, Fittings, and Cleanouts

The service line pipe shall be installed upgrade from the connection to the lateral or main with bell or coupling ends upgrade. The
maximum deflection permissible with any one fitting shall not exceed 45 degrees.

Service lines may be connected to manholes only when directed. When permitted, this type of connection shall be made so that a pipe
joint is located not more than 1 foot from the manhole.

The ends of all service lines and fittings shall be capped with approved watertight plugs or caps which are capable of withstanding
testing pressures.

The contractor shall install a cleanout at the termination of the service lines. Cleanouts shall include, but not be limited to, excavation
and backfill, carrier pipes containing wyes, bends, riser pipes, mechanical plugs on carrier pipes, mechanical plugs on riser pipes, and
cast iron rings and covers.

304.3.07 Deep Connections
When the slope of a service line is greater than 45 degrees, the connection shall be constructed in conformance with the standard
drawing for deep connections.

304.3.08 Culverts
‘Removal and replacement of culverts shall conform to the requirements of Section 305.

m.
PN

e

304.3.09 Existing Service Lines
The contractor shall disconnect existing service lines from sewers to be abandoned and reconnect them to the new sewers. The contractor
shall locate the existing service lines prior to installing tees or wyes in the new sewer line.

304.3.10 Markers .
The contractor shall install markers at the ends of those service lines not scheduled for user connection under the contract.

The markers shall be installed so as to extend from the end of the service line to 12 inches above the ground surface.

304.3.11 Testing
Testing of the service lines shall be included in testing of the sewer lines and shall conform to the requirements of Section 303.

304.4.00 Measurement and Payment

304.4.01 Sewer Pipe
Sewer pipe will be measured and paid for on a lineal foot basis, to the nearest foot, according to the unit prices listed in the bid schedule.
‘Measurement will be along the pipe from center to center of manholes or other structures, or to the end of the pipe where no structures
exist, with no deduction for structures or fittings.

No payment will be made for pipe in place until the pipe has successfully passed the air or hydrostatic tests.

304.4.02 Tee and Wye Fittings
Tee and wye fittings will be paid for at the unit prices listed in the bid schedule. Payment for tee and wye fittings will be in addition
to payment for service lines.

{'?
! } 304.4.03 Deep Connections
e Deep connections will be measured and paid for according to the unit price listed in the bid schedule.
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304.4.04 Existing Service Lines

Disconnecting and reconnecting existing service lines will be paid for at the unit price listed in the bid schedule.

304.4.05 Cleanouts
Cleanouts will be paid for at the unit price listed in the bid schedule,

3
3
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305 Storm Drain Pipe and Fittings
305.1.00 Description

. This work consists of the construction of surface and subsurface drainage facilities.

305.2.00 Materials
305.2.01 Galvanized Corrugated Steel Pipe and Fittings
* Galvanized corrugated steel pipe and fittings shall conform to the requirements of AASHTO M 36 or M 167.

‘When specified, the surfaces of corrugated steel pipe shall be completely coated with bituminous matenal conforming to AASHTO M 190,
with a minimum thickness of 0 05 inch at the crest-of the corrugations.

305.2.02 Corrugated Alummum Alloy Pipe and Fittings
Corrugated aluminum alloy pipe and fittings shall conform to the requirements of AASHTO M 196, M 197, M 211, and M 219.

305.2.03 Nonreinforced Concrete Pipe and Fxttmgs y
Nonreinforced concrete pipe and t‘ ttmgs shall conform to the requitements of ASTM C 4.
305.2.04 Reinforced Concrete Pipe and Fittings
Reinforced concrete pipe and fittings shall conform to the requirements of ASTM C 76 or ASTM C 655.

305.2.05 PVC Pipe and Fittings
PVC pipe and fittings shall conform to the requirements of ASTM D 3034, ASTM F 679 or F 794 and have a minimum wall suﬂ-‘nms of

46 pst or an SDR of 35.

305.2.06 Polyethylene (PE) Pipe and Fittings =
Polyethylene pipe and fittings shall be made of polyethylene compounds which conform with the physical requuements of Type I,
Category 3, 4, or 5, F23, P33, P34, Class C, with the applicable requirements defined in ASTM D 1248. PE pipe and fittings shall also

conform to AASHTO M 294,

305.2.07 Galvanized Corrugated Steel Pipe Arches and Fittings
‘Galvanized corrugated steel pipe arches and ﬁttings shall conform to the requirements of AASHTO M 36 and AASHTO M 136.

305.2.08 Corrugated Aluminum Alloy Pipe Arches and Flttmgs
Corrugated aluminum alloy pipe arches and fittings shall conform to the requirements of AASHTO M 196 and AASHTO M 197.

305.2.09 Galvanized Corrugated Steel Structural Plate Arches
Galvanized corrugated structural steel plate pipe, arches and pipe arches shall conform to the requirements of AASHTO M 167, except
there shall be no limitation to the weight of a Single plate. After galvanizing and corruganng, the base metal for structaral plate shall also

conform to the followmg mechanical requ1rements

Tensile Strength 45,000 psi min.

Yield Point 33,000 psi min.
Elongation in 2 inches 20% min.

Tension test specimens shall be prepared and tested in accordance with ASTM A 446, except specimens shall be cut from the flat test
poition of the roll with the specimen length parallel to the corrugation.

305.2.10 Aluminum Structara! Plate Arches .
Aluminum structural plate arches shall conform to the requirements of AASHTO M 219.

305.2.11 Perforated Galvanized Corrugated Steel Pipe and Fittings
Perforated palvanized corrugated steel pipe and fittings shall conform to the requirements of AASHTO M 36 or AASHTO M 167.

305.2.12 Perferated Corrugated Aluminum Alloy Pipe and Fittings
Perforated corrugated aluminum alloy pipe and fittings shall conform to the requirements of AASHTO M 197.

305.2.13 Perforated Concrete Pipe and Fittings
Perforated concrete pipe and fittings shal! conform to the requirements of ASTM C 444.
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305.2.14 Perforated PVC Pipe and Fitfings
Perforated PVC pipe and fittings shall conform to the requirements of ASTM 3034 and ASTM 2729,

305.2.14A Perforated Polyethylene Pipe and Fittings
Perforated polyethylene pipe and fittings shall conform to the requirements-of ASTM F 405 and ASTM F 667.

305.2.15 Cement Mortar and Nonshrink Grout _
Cement mortar and nenshrink grout shall conform to the applicable requirements of Section 306.

305.2.16 Jointing Materials
Jointing materials for concrete and PVC shall conform to the applicable requirements of Section 303.

305.2.17 End Sections
305.2.17A Galvanized Corrugated Steel Pipe
End sections shall conform to the requirements of AASHTO M 36.

305.2.17B Corrugated Alummum Alloy Pipe
End sections shall conform to the rﬁquirements of AASHTO M 196 and AASHTO M 211.

_ 305.2.17C Reinforced Concrete Pipe
End sections shall conform to the requirements of ASTM C 76.

305.2.18 Cleanouts ‘
Cleanouts shall be constructed of rigid pipe materials and fi ttmgs.

305.2.19 Filter Material
Filter material shall be coarse sand, crushed or uncrushed gravel, rock or combinations thereof, and shall be 3/4"-0

SIEVE AHALYS]S

Sieve Size Passing .Percent by Weight
3/4 inch ’ - - 100
1/4 inch 30-60 *
. No. 8 20-50 -
No. 30 - B-30 -
No. 50 : ’ 3-12
No. 200 {wet sieve) 0-1

305.2.20 Drainage Geotextile Fabric
The fabric shail be composed of a polymeric yarmn or fiber oriented into a stable network which retains its relative structure du:mg handlmg,
I placement, and design service life. The fabric shall be free of amy chemical ireatment or coating which might significantly reduce
permeability. The selvage of fabric shali be such that the outer fibers are prevented from pulling away fromn the fabric.

"

]

305.2.20A Drainage Geotextile Fabric Requirements
Both woven and nonwoven fabrics are acceptable. Slit film or slit tape fabrics will not be permitted.

Geotextile Fabric. Property Test Method

Grab tensile strength, ibs. . . . . . . ASTM 0 1682 Modified 80 min.
Grab elongation, pergcent . . . . . . . ASTM D 1682 Modified 15 min.
Burst strength:(diaphragm method}, psi. ASTH D 3786 Modified 130 min.
Puncture strength, lbs. . . . . . . .. ASTHM D 3787 Modified 80 min.
AQS (Apparent Opemng size), . . ... OSHD TM 815 50-100 .

U.S. Std. sieve . :
Water permeability, cm.fsec. . . . . . ASTH D 4451 0.01 min.
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305.3.00 Construction
305.3.01 Installation ' ' '
Pipe laying shall begin at the downstream end of the pipe line. The lower segment of the pipe shall be in contact with the shaped bedding
- g throughout its full length. Bell or groove ends of rigid pipe and outside circumferential laps of flexible pipe shall be placed facing upstream,
% . Flexible pipe shall be placed with longitudinal laps or seams at the sides. - The lower segment of the pipe shall be in contact with the shaped
" ‘bedding throughout the full length of the pipe.

Paved invert or partially lined pipe shall be laid so that the jongitudinal centerline of the paved segment coincides with the flow line.
EMNiptical and elliptically reinforced pipe shall be placed with the major axis within 5 degrees of vertical,

All field joints made in the joining of sections of pipe to form culverts and sewers, and to connect o structures and special sections, shall
be closely fitted, tight, and shali provide a smooth and uniform interior surface. The joints shall secure and hold adjoining sections to each
other and shall fasten securely to adjoining structures and special sections, o

Perforated pipe shall be placed with the perforations facing down. The pipe shall be inspected prior to lowering into the trench and cleaned
of any material that may plug the perforations of the pipe. Pipe sections shall be securely fastened together with couplings, fittings or bands
as specified by the manufacturer for the type of pipe used. Upgrade ends of all subsurface drain pipe shall be capped with approved plugs.

305.3.02 Granular Drajn Rock .
The granular drain rock shall provide a firm unyielding support along the entire pipe length.

305.3.03 Television Inspection
Television inspection shalt conform with the requirements of Section 303.

305.3.04 Deflection Testing
Flexible pipe shall be deflection tested in accordance with the reguirements of Section 303,

305.3.05 Repairs .
The contractor shall locate and repair any sections failing to pass the required tests and jnspections and shall then repeat the specified tests
and inspections on those sections at no expense to the owner.

> 305.4.00 Measurement and Payment
305.4.01 Storm Drain Pipe
Storm drain pipe will be measured and paid for on a lineal foot basis, to the nearest foot, for each size and type listed in the bid schedule.
Measurement will be horizontally from Center to center of manholes, catch basins, or other structures, or to the end of the pipe where no
structures exist, with no deduction for structures or fittings. )

-~
; P

Payment shall constifute full compensation for the pipe in place, including deflection testing. Payment witl be made for pipe in place onty
after the pipe has successfully passed the deflection and TV acceptance tests. '

305.4.02 Perforated Drain Pipe
Perforated drain pipe will be measured and paid for on a lineal foot basis, to the nearest foot, for each size and type listed in the bid
schedule. Filter material will be considered incidental to the construction of perforated drain pipe.

305.4.03 Pipe Arches and Plate Arches _
Pipe arches and plate arches will be measured and paid for on a lineal foot basis, to the nearest foot, for each size and type listed in the
bid schedule.

305.4.04 End Sections
End sections will be paid for at the unit price for each size and type listed in the bid schedule.

305.4.05 Tee and Wye Fittings
Tee and wye fittings will be paid for at the contract unit price for each size and type listed in the bid schedule. Payment for tee and wye
fittings will be in addition to payment for pipe.

305.4.06 Drainage Geotextile Fabrics
Geotextile fabric used in trench applications will be measured horizontally and paid for on a linea! foot basis, to the nearest foot, for the
length of trench the fabric is used in. No separate measurement will be made for construction of laps, seams, joints, or patches, unless the
engineer orders more than the specified lap, in which case the added Jap width will be included in the measurement.

305.4.07 Television Inspection
TV inspection will be measured and paid for in conformance with Section 303..
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305.4.08 Deflection Testing
Deflection testing of flexible pipe shall be considered incidental work.

LRI
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306 Manholes
306.1.00 Description

This work consists of the construction and installation of manholes.

306.2.00 Materials
306.2.01 Cast-in-Place Concrete Manholes
306.2.01A Aggrepates _ =
Aggregates shall conform to the requirements of Section 212.

306.2,01B Portland Cement and Portland Cement Concrete (PCC)
Portland cement and PCC shall conform to the requirements of Section 212 and shall be Class 3000. = . =

306.2.01C Metal Reinforcement
Metal reinforcement shall conform to the requirements of ASTM A 615, grade 60, deformed bars.

306.2.01D Forms
Exterior surfaces shall be formed with steel or plywood. Other surfaces shall be formed with matched boards plywood or other approved
material. Trench walls, rock, or earth wili not be acceptable form material.

306.2.02 Precast Concrete Manholes
Matetials shall conform to the requirements of ASTM C 478. Minimum wall thickness shall be 4 inches. Cones shall have the same wall
thickness and reinforcement as riser sections.

Prior to delivery of precast manhole sections to the job site, yard permeability tests may be required at the point of manufacture. The
precast sections to be tested will be selected at random from the stockpiled material which is to be supplied to the project. All test specimens
will be mat tested, and shall meet the permeability test requirements of ASTM C 14, :

Precast manhole sections-shail consist of circular sections in standard nominal inside diameters of 42, 48, 54, 60, 72, 84, or 96 inches.
Heights of sections shall be multiples of 12 inches. Heights of manhole sections 72 inches through 96 inches in diameter shall be as required
to fit site conditions. Other sections shall be 24-inch riser and flattop sections.

306.2.03 Precast Bases - ' - -
Precast manhole bases may be used provided all the details of construction are approved prior to construction, -

306.2.04 Metal Castings
306.2.04A General
Manhole covers shall be designed so they may be secured to the frames. Matching surfaces of covers and frames shall be flat to prevent
any movement of covers within the frames. Covers and frames shall be 1Merchangeable

306.2.04B Cast Iron
Cast iron materials shall conform to the requirements of ASTM A 48, CIass 30B. The foundry shall certify as to the tensnie and transverse
properties and the Brinell Hardness. The owner reserves the right to require a rough transverse bar (size of bar 1.2 inches in diameter by
20 inches long) and/or a tensile bar as per ASTM A 48 for each 20 castings or heat when less than 20 castings are made

306.2.04C Aluminum
Aluminum materials shall be cast of an aluminum alloy meeting Federal Specification RR-F-621B for 20,000 1b loading. All frame castings
shall be coated with a resin-type protective coating. The coating shall be sufficient thickness to protect the metal from outside elements.

306.2.05 Cap Screws
Cap screws and washers for watertight manhole covers shall be stainless steel with 60,000 psi minimum tensile strength conformmg to the
requirements of ASTM A 453.

306.2.06 Joint Materials
306.2.06A Mortar
Mortar shall conform to the requirements of ASTM C 387, or be proportioned one part Type II portland cement to two parts clean,
well-graded sand which will pass a 1/8 inch screen. Admixtures may be used not exceeding the following percentages of weight of cement:
hydralecl lime, 10 per cent; diatomaceous earth or other inert materials, 5 percent, The consistency of the mortar shall be such that it will
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readily adhere to the precast concrete if using the standard tongue-and-groove type joint. Mortar mixed for longer than 30 minutes shall not
be used.

306.2.06B Non-Shrink Grout

Non-shrink grout shall be Sika 212, Euca N-S, Five-Star, or approved equal non-metalic cementitious commercial grout exhibiting zero
“shrinkage per ASTM C-827 and CRD-C-621. Grout shali not be amended with cement or sand and shall not be reconditioned with water

afier initial mixing. Unused growut shall be discarded after 20 mimutes and shall not be used.

Non-shrink grouts shall be placed or packed only with the use of an-z2pproved commercial ooncrete bonding agent applied to all cured
concrete surfaces being grouted. The bonding agent shall be compatible with the brand of grout used. Water shall ot be used as a substitute
for the commercial bonding agent )

306.2.06C Preformed Plastic Gaskets )
Preformed plastlc gaskets shall meet all the requlrements of ASTM C 990

- 306.2.06D Rubher Gaskets
Materials shall conform to ASTM C 443. -
306.2.07 Manhole Steps - :
Manhole steps shall conform to the requirements as fisted below: -

Structural Steel Galvanized ASTM M 111 and A 123
Reinforcing Steel Galvanized ASTM A 615 and A 123

Plastic with Reinforcing Steel ASTM C 478 and A 615

306.2.08 Plpe Anchors
Anchor bolis and anchor straps for msme drop pipe connections shall- be stainless steel.

306.2.09 Pipe and Fittings
Pipe and fittings shall conform to the applicable portions of Scctmns 303 and 305. Tees elis and other fittings for drop manholes shail

be of the samne ma:enai as the pxpe in the adjacent trench.

306.2.10 Pipe Smhmrts for Service Connections .
- Pipe stubouts for service connections shall cunfotm to the applicable poruons ‘of Section 304 and are to be of the same size and kind of
material as the service connection pipes.

306.2.11 - Pipe Stubouts for Future Sewer Connections
Pipe stubouts shall be the same type as approved for use in the lateral, main or trunk sewer construction. Strength classifications shall be
the same class as in adjacent renches. Where there are two different classes of pipe at a mianhole, the higher strength pipe will govern
strength classification. Watertight plugs shall be furnished with each stubout and shall be adequately braced against hydrostatic or air test
pressures. ;

306.2.12 Manhole Carry-Through
AIl carry-through pipes and fittings shall be ductile iron conformmg to Section 402.

306.3.00 Construction
306.,3.01 - General
306.3.01A Foundation Stabilization 3
If, in the opinion of the engineer, unstable material exists that will not support the manhole or other structure, the contractor shall excavate
below grade and backfll with trench foundation stabilization material in accordance with Section 301.

306.3.01B Pipe Connections
Special care shall be taken to see that the openings through which pipes enter the structure are completely watertight. All pipe shall be
connected to manholes according to the manufacturer's recommendations.
Concrete pipe connections to sanitary manholes shall be grouted watertight with non-shrink grout conforming with subsection 306.2.06B.

PVC pipe shall be connected to sanitary manholes using an approved adapter specifically manufactured for the intended service. PVC pipe
adapters shall be Fernco CMA, Romac LCT, Tylox Manhole Adapters, Vassally Series 32850, Kor-N-Seal, Sealtite, Z-Lok-XP,
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or approved equat commercial products. Field-fabricated waterstops or improvised adapters shall not be used. Adapters requiring the use
of grout for installation shalf be anchored and finished using non-shrink grout conforming with subsection 306.2.06B.

306.3.02 Precast Concrete Manholes
Precast manhole components may be used to construct standard, drop, and carry-through manholes. Samtary manholes less than 4 feet
in depth measured from the springline of the pipe to the bottom of the lower riser ring shall be flat-top manholes.

306.3.02A Bases .
If bases are cast in place, the concrete shall be consolidated by mechanical vibration. The concrete shall be screeded off in such a manner
such that the first manhole section to be placed has a level uniform bearing for the full circumference,

. .If bases are precast, the base section shall be carefully placed on the prepared bedding so as to be fully am:l umfurmly supported at true
grade and alignment.

The invert shall be constructed to a section identical with that of the sewer pipé. Where the size of sewer pipe is changed at the manhﬁle,
the invert shall be constructed to form a smooth transition without abrupt breaks or unevenness of the invert surfaces, Where a full section

of concrete sewer pipe is laid through the manhole, the top shall be broken out to the spring line of the pipe for the full width of the manhole,

and the exposed edge of the pipe completely covered with mortar. During construction, the contractor shall divert existing flows of water
or sewage from new concrete or Mortar surfaces to prevent damage to the fresh concrete or mortar until the initial set has been achieved.

306.3.02B Precast Manhole Sections
All lift holes shall be thoroughly wetted, then completely filled with nonshrink grout, and smoothed and pointed both inside and out to
ensure watertightness,

Preformed plastic or rubber gaskets shall be used on all sanitary manholes. Mortar will be allowed on storm manholes, and on 24-inch
extension rings above the cone. All mortar joints between precast elements shall be thoroughly wetted, then completely filled with mortar,
On proposed street grades, a minimum of one 24-inch precast riser will be required between the cone and manhole cover frame.

306.3.02C Grates, Frames, and Covers 7
Manhole frames, grates and covers shall be installed in such a manner as to prevent infiltration of surface or ground water between the
frame and the concrete of the manhole section. All mortared sanitary sewer manhole necks and all riser ring joints made with mortar shall

be constructed using an approved commercial concrete bonding agent applied to all cured concrete surfaces bemg mortared. . No joints, necks

or frames on sanitary manholes shall be morlared without an approved bonding agent.

306.3.03 Sanitary Manhdle Testing
The contractor shall be responsible for process control testing of sanitary manholes and may conduct such tests as necessary during the

construction process. The tests required in this subsection are for the information of the engineer. The results of the tests will not indemnify - -

the contractor of responsibility for defects in the construction.

Al sanitary séwer manholes shall be tested for acceptance by either bydrostatic or vacuum testing after completion of backfilting,

compaction and surface restoration, including paving. If the manhole fails the test, necessary repairs shall be made by an approved method,

and the manhole retesied. The manhole shall be repaired and retested until a satisfactory test is obtained.

306.3.03A Hydrostatic Testing

The hydrostatic test shall consist of plugging all inlets and outlets and filling the manhole with water, Each manhole shall be filled to the

rim at the start of the test. Leakage in each manhole shall not exceed 0.2 gallons per hour per foot of head above the invert. Leakage shall
be determined by refilling to the rim using a calibrated known-volume container. Manholes may be filied 24 hours prior to the time of testmg
to permit normal absorption mto the manhule walls,

306.3.03B Vacuum Testing
Vacuum testing shall be done in accordance with ASTM C 1244-93, All pipes entering the marthole shall be temporarily plugged, and plugs
shall be braced. The test head shall be placed in or on top of the manhole ring.. A vacuum of 10 inches of mercury shall be drawn on the

manhole, the valve on the vacuum line of the test head closed, and the vacuum pump shut off. The time shall be measured for the vacuum -

to drop to 2 inches of mercury. The manhole shall pass if the time for the vacuum reading 10 drop from 10 inches of mercury to 9 inches
of mercury meets or exceeds the values indicated in the table below. .
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MINIMUM TEST TIMES FOR VARIOUS MAMHOLE DIAMETERS

= Diameter In.
(1‘7 30 33 35 42 48 54 60 66 72
or less

*Depth **Time, Seconds _

(fty .
8 11 12 14 17 20 23 26 T 29 3

or less -
10 14 15 18 21 25 29 33 36 41
12 17 18 21 25 30 35 39 43 49
14 . 20 21 25 30 35 4% 46 51 57
16 2 24 29 34 40 &6 52 58 67
18 25 27 - 32 38 45 52 59 &5 73
20 28 30 35 42 50 53 65 72 81
22 .31 33 39 46 55 &4 72 79 89
24 33 36 42 51 59 &4 78 87 o7
26 35 39 46 55 &4 K] B8S 94 105
28 39 42 49 59 &9 81 N 101 113
30 42 45 53 63 T4 a7 98 108 121

*Depth is measured from the top of the manhole to the towest invert,

**Test times for manhole depths between those shown in this table may be calculated by interpolation.

306.4.00 Measurement and Payment
Manholes will be paid for at unit price for each size and type listed in the bid scheduie.
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307 Catch Basins and Inlets
307.1.00 Description ' G

This work consists of the construction of catch basins and inlets.

307.2.00 Materials

307.2.01 Concrete
Cancrete shall conform to the requirements of Section 212 and shall be Class 3000-1 1/2.

307.2.02 Forms
Forms shall conform to the requirements of Section 306.

307.2.03 Metal Reinforcement
Meital reinforcement shall conform to the requirements of Section 306.

307.2.04 Mortar
Mortar ghall conform to the requirements of Section 306.

307.2.05 Cast Iron Frames and Grates
Cast iron frames and grates shall conform to the requirements of Section 306,

307.2.06 Welded Frames and Grates
Welded frames and grates shall be fabricated of steel conforming to ASTM A 7, A 36, or A 373 in accordance with the details shown.

307.2.07 Precast Concrete Units
Precast unils shall conform to the requirements of ASTM C 478.

307.3.00 Construction
307.3.01 Excavation and Backfill . K
Excavation and backfill shall conform to the requirements of Section 301. - e )

307.3.02 Cast-in-Place Catch Basins and Inlets
Forms shall be tight and well braced. The corners shall be chamfered. All water and debris shall be removed.

Immediately after placement, the concrete shall be consolidated with an approved vibrator. Vibration time shall be Kmited to that
necessary to produce satisfactory consolidation without causing segregation. The top surface shall be screeded and exposed surfaces
trowelled to a smooth finish free from marks or irregularities. Exposed edges shall be radiused with a steel edging tool. After forms are
removed, the contractor shall patch any defects in the concrete with approved mortar mix.

Immediaté]y after removal of forms and final finishing, the concrete shall be treated with an approved curing compound.

307.3.03 Precast Concrete Units
Precast catch basins and inlets shall be installed at the specified line and grade.

307.4.00 Measurement and Payment

Catch basins and inlets will be paid for at unit price for each type and size listed in the bid schedule.
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308 Work on Existing Sewers and Structures
308.1.00 Description

This work consists of joining new work to existing, abandoning of sewer lines and structures, and adjustment of existing utility structures.

308.2.00 Materials

Materials shall conform to the requirements for the related work.

308.3.00 Construction -

308.3.01 Excavation, Bedding and Backfill
Excavation, bedding and backfill shalf conform to the requirements of Section 301,

308.3.02 Manholes Over Existing Sewers
308.3.02A General
Construction shall be in accordance with Section 306.

All sanitary sewer manholes shall be tested in accordance with Section 306.
The contractor shall prevent material or debris from entering the line. : "
Flow shalt be maintained at alf times. The engineer's approval shall be obtained prior to diverting flows.

308.3.02B Mauholes Over Existing Rigid Sewers
Manholes shall be constructed over existing rigid sewers after first-cleaning and applymg approved commercizal concrete bonding ageat
to ali surfaces of the pipe that will be in contact with the manhole.

If the top of the existing rigid pipe is cut out, it shall be cut out to thé spring line for the full width of the manhole. The exposed edge of
pipe shall be smoothed and pointed with mortar,

308.3.02C Manholes in Exisiing ¥lexible Sewers
Manholes constructed in existing PVC and other flexible sewers shall be buile w:th approved water. Stops-or watemght fittings or boots at
connecuons with the existing-flexible sewer.

If approved by the engineer, manholes may be constructed over existing PVC sewers and sealed at the manhole wall usmg the following
method: First apply a dense coating of clean mortar sand to all pipe surfaces that wilf be in contact with the manhole, using PVC solvent
cement. After the cement has cured, commercial concrete bonding agent shall be applied to the sand prior to placement of concrete,

308.3.03 _ Service Line Connections to Existing Sewers ] o
Connections of service lines to existing sewers shall be made watertight. Connection shall be made where possible to existing tees or wyes
previously installed and plugged. The plug shall be removed and connection made in accordance with the requirements of Section 303.
Transition couplings between dissimilar pipe materials shall be made using approved commercial adapters with stainfess steel bands such as
Fernce, Caulder, or approved equal. :

No service line or building sewer shall be connected to an existing sewer without prior inspection and approval of the pipe for
watertightness and proper construction in accordance with the state plumbing code. Previous use of the seryice line or building sewer for
septic tank or other application, or absence of usable cleanouts for accessing the building sewer, shall not excuse the requirement for testing
except as may be authorized by the state building codes inspector,

Where tees or wyes for connection are absent or unusable, connection of service lines shall be made with an approved tap such as Sealtite
saddle, Fowler tap, Fowler tee, Tap-Tite tee, or approved equal commercial tap. All taps shall not be backfilled until inspected and approved
by the enginger.

Taps shall be installed without protrusion into or damage to the existing sewer. The sewer shall be supported and bedding material
replaced, as necessary, to prevent settlement of the sewer grade.

308.3.04 Manhole Connections
The contractor shall construct openings in the existing manhole base or barrel as required and construct connections that are watertight and
that will provide a smooth flow into and through the manhiole. All sanitary sewer pipe connections, including those at invert level as well
as penetrations for drop connectors, conduits, and carry-throughs, shall conform to the requirements of Section 306.

The contractor shall provide all diversion facilities and perform all work newcsary to maintain flow in existing lines during the connection
to the manhole. .

184 L August 1996

_1[ . "‘\.

-



=

e

308.3.05 Pipe, Manhole, and Catch Basin Removal
Pipe, manholes, and catch basins scheduled for removal shall be removed and disposed of in accordance with Section 204.

308.3.06 Abandoning Pipe in Place
Abandoned pipes shall be cleaned and plugged watertight. Abandoned pipes shall be plugged with gasketed mechanical plugs or non-shrink

: grout seals as directed by the engineer. Abandoned pipes comnected to sewer manholes shall have the plugs or seals installed from the inside

of the manhole and the channel shall be reshaped to conform to the standard drawings.
308.3.07 Filling Abandoned Manholes and Catch Basins )
Manholes and catch basins scheduled to be abandoned shall be cleaned and have all connecting pipes capped or plugged. Remove the
mantiole cone or flattap or the catch basin frame and fill the manhole barrel or catch basin with granular material meeting the requirements
of Section 301.

308.3.08 Salvaging Frames, Covers and Grates :

Frames, covers and grates scheduled for salvage shall be removed by the contractor and stored in an approved location for pickup by the
owner. Frames, grates and covers meeting specifications may be salvaged from structures to be adjusted and may be reused in the work if
of suitable size and condition. Any items damaged or unfit for reuse shall be replaced with similar items which are comparable in all respects
with those which they are to replace and which are adequate for the intended purpose.

Salvaged components to be reused shall be cleaned of foreign material by methods that will not harm the components.

308.3.09 Manhole Adjustment
308.3.09A Concrete and Masonry Manholes
Manholes may be raised or lowered as specified below.

Minor adjustments of manholes shall be defined as adding or removing precast risers.

Major adjustments of manholes shall be defined as adjustments that infringe into the cone section. The cone shalf be removed, manhole
sections added or removed, and the cone replaced. Risers shall then be used to attain desired grade.

Precast sections removed in the adjusting work may be reused in other adjusting work or in new construction provided they are in good
condition and otherwise conform to the specifications. Precast ftems that are not used in the work will become the property of the contractor.

308.3.09A1 Raising Tops of Manholes . . .

The top of the manhole may be raised by the use of riser rings or reconstructing the neck. Fabricated metal rings or plates may be
furnished and used in the adjustment work, provided the metal and its fabrication design is at least equal to the characteristics of strength
and support required of the covers or grates to be placed, that a uniform bearing surface is assured, and that positive provisions are made
to prevent displacement when in service. -

“The neck of the manhole shall be recontructed as follows, After existing frames, covers and grates have been removed, the exposed top
surface, on which new mortar or concrete is to be placed, shall be chipped away to a depth of 1 1/2 inches to expose or uatil firm concreie -
is exposed. The new surface shall be cleaned by brushing and shalt be moistened with water at the time of placing new concrete. New
concrete shall be placed to the required grade and cured at least three days, after which the frame shall be seated in fresh mortar and brought
to the proper grade. .

Masonry manholes of bricks or concrete blocks shall be rzised with new bricks, blocks, mortar or combinations thereof or with concrete,
as conditions may require or permit. Mortar for building up existing masonry shall not be placed to a depth of more than 3 inches. Concrete
shali not be placed to a depth of less than 3 inches. To conform to these requirements, the existing shells or walls of siructures to be adjusted
shal! be cut down as necessary to provide space for the new construction.

The total distance from the top of the metal frame at its new adjusted grade to the top of the cone shall not exceed 18 inches. Riser rings
and repairs shall conform with the requirements of Section 306. Manhole barrels of brick, block, or concrete shall be extended in kind.

308.3.09A2 Lowering Tops of Manholes
Where the top of an existing manhole is to be lowered, the top of the structure shall be exposed to the required depth, cut off or removed
to an elevation below that established for the bottom of the metal frame or cover, and then be built up with mortar, concrete, or brick or
concrete blocks to the required elevation. The joining of new, material to old, the minimum thicknesses of new mortar and concrete, the
limitations, the curing and other details shall be as specified in “Raising Tops of Manholes.”

308.3.09B Metal Manholes
Metal manholes shall be adjusted to grade by resetting the entire structure on a firm foundation, by adding extensions of like design and

) material or by severing the barrel in an acceptable manner. Salvaged structures not reused on the project shall become the property of the

contractor.
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308.3.10 Catch Basin and Inlet Adjustment
Catch basins and inlets wilf be adjusted in accordance with subsection 308.3.09.

308.3.11 Manhole Base Reconstruction
Manhole base reconstruction shall be in accordance with Section 306.

308.3.12 Catch Basin Connections _ _
Catch basin connections shall be constructed in conformance with the pipe manufacturer's recommended practice for the type of piping
and catch basin combination under consideration. - '

308.4.00 Measurement and Payment

308.4.01 Manholes Over Existing Sewers
Manholes over existing sewers will be paid for at the unit price for each type and size listed in the bid schedule.

308.4.02 Manhole Connections
Connections to existing manholﬁ will be paid for at the unit price listed in the bid schedule.

308.4.03 Filling Abaudoned.Manholas and Catch Basins
Filling of manholes and catch basins will be paid for at the unit price listed in the bid schedule.

308.4.04 Abandoning Pipe in Place
Abandoning pipes in place will be considered incidental work.

308.4.05 Catch Basin and Inlet Adjustment
Adjustment of catch basins and inlets will be paid for at the unit price for each type and size listed in the bid schedule.

308.4.06 Manhole Base Reconstruction ) _
Reconstruction of manhole bases will be paid for at the unit price listed in the bid schedule.

308.4.07 Catch Basin Connections
Catch basin connections will be paid for at the unit price listed in the bid schedute.

308.4.08 Manhole Adjustment .
Adjustment of manholes wnlI bc paid for at the unit pnce for each type lxsted in the bld schedule C o -

308.4.09 Removal and Disposal of Existing Structures and Pxpe
Removal and disposal of existing structures and pipe shall be paid for at the unit prices for each type llsted in the bid schedule, except that
removal and disposal shall be considered incidental if the pipe or structures are located within lhe limits of other excavation work, or removal

is not listed on the bid schedule.
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309 Resurfacing

The work necessary in replacement of pavement, curbs, sidewalks, rock surfacing, topsoil, landscaping and other features removed or
damaged in the operations related to the work shall be done in accordance with the requirements of Division 2.
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401 Water Line Trench Excavation, Bedding, and Backfill 1s
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403 Valves and Meters 197
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401 Water Line Trench Excavation, Bedding, and Backfill

The work necessary in excavating, bedding, and backfilling water pipelines shall conform with the requirements of Section 301.

191




/'ﬁ‘li\1

402 Water Pipe and Fittings

402.1.00 Description 194

402,2.00 Materials 194

402.2.01 Certification 194
402.2.02 Ductile Iron Pipe 194
402.2.03 Polyvinyl Chloride (PVC) Plastic Pipe 194
402.2.04 Glass Fiber Reinforced Thermosetting-Resin Pressure Pipe 194
402.2.05 Reinforced Concrete Steel Cylinder Pipe 194
402.2.06 Prestressed Concrete Steel Cylinder Pipe 194
402.2.07 Reinforced Concrete Pipe 194
402.2.08 Pretensioned Reinforced Concrete Steel Cylinder Pipe 194
- 402.2.09 Steel Pipe 194 :
402.2,10 Service Line Pipe 194
402.2.11 Pipe Fittings 194
402.2.12 Joint Lubricant 195
402.2.13 Nuts, Bolts and Washers 195
402.2.14 Thrust Blocks 195
402.2.15 Valve Boxes and Vaults 195
402.2.15A Cast Iron 195
402.2.188 Portland Cement Concrete Blocks 195
402.2,15C * Portland Cement Concrete 195
" 402.2.15D Mortar 195 '
402.2.15E Concrete Brick 195
402.2.15F Plastic Boxes 195

402.3.00 Construction 195

402.3.01 Handling and Storage 195
402.3.02 Alignment and Grade 195
402,3.03 Installation 195
402.3.03A Ductile Iron Pipe 195
402.3.038 PVC Pipe 195
402.3.03C Concrete Steel Cylinder Pipe 196
402.3.03D Reinforced Concrete Pipe 196
402,3.03E Steel Pipe 196
402.3.03F Valves, Fittings, Plugs and Caps 196 -
402.3.03G  Valve Boxes and Vaults 196
402.3.04 Testing 196
402.3.05 Disinfection 196
402.4.00 Measurement and Payment 196
402.4.01 Pipe 196
402.4.02 Fittings 196

402.4.03 Thrust Blocks 196
402,4.04 Incidental Work 196

193



402 Water Pipe and Fittings
402.1.00 Description

This work consists of furnishing and installing water pipe and fittings normally used for water distribution systems.

402.2.00 Materials

402.2.01 Certification
The contractor shall furnish materials certifications in accordance with Section 106.

402.2.02 Ductile Iron Pipe

Ductile iron pipe shall be cement-mortar lined and seal-coated and shall conform with ASTM 536, AWWA C 151, AWWA C 104, and
AWWA C 111.

402.2.03 Polyvinyl Chloride (PVC) Plastic Pipe

PVC pressure pipe with diameters of 4 through 12 inches shall conform with AWWA C 900. The pipe shall have elastomeric gasket
joints conforming with ASTM D 3139, Gaskets shall conform with ASTM F 477 and ASTM D 1869,

PVC pressure rated pipe shall conform with ASTM D 2241. Joints shal} be elastomeric gasket or solvent cement welded. Gasket
joints shall conform with ASTM F 477 and ASTM D 1869, Solvent cemented joints shall conform with ASTM D 2672 or ASTM D 3036.
Solvent cement shall conform with ASTM D 2564. : ' :

402.2.04 Glass Fiber Reinforced Thermosetting-Resin Pressure Pipe
Glass-fiber-reinforced thermosetting-resin pressure pipe shall conform with ASTM D 339.

402.2.05 Reinforced Concrete Steel Cylinder Pipe

Reinforced concrete steel cylinder pipe shall conform with AWWA C 300.

Before starting fabrication, the contractor shall fumish the engineer with two sets of shop drawings conforming with Section 104. The
drawings shall include a laying plan and details of a standard pipe section, special fittings, and bends. Dimensions, coating and lining,
and other pertinent information shall be shown. The laying plan shall show the location of each pipe section and each special length with
each piece numbered or otherwise designated in sequence. '

402.2.06 Prestressed Concrete Steel Cylinder Pipe
Prestressed concrete steel eylinder pipe shall conform with AWWA C 301,

Shop drawings shall be furnished in accordance with Section 104.

402.2.07 Reinforced Concrete Pipe
Reinforced concrete pipe shall conform with AWWA C 302

402.2.08 Pretensioned Reinforced Concrete Steel Cylinder Pipe
Pretensioned reinforced concrete steel cylinder pipe shall conform with AWWA C 303.

The contractor shall furnish the engineer with working drawings in accordance with Section 104.

402,209 Sicel Pipe
Steel pipe 6 inches and larger in diameter shall conform with AWWA C 200.

Protective coatings and linings shall conform with AWWA C 204, AWWA C 205 and AWWA C 210.
Field welding shall conform with AWWA C 206.

402.2.10 Service Line Pipe
Service line pipe shall conform with AWWA C 800,

402.2,11 Pipe Fittings
Pipe fittings shall be at least equal in class to the pipe on which they are used. Joint materials shall be compatible with the adjacent pipe.

All tees, crosses, elbows, reducers, and other miscellaneous iron fittings shall be cement-lined gray or ductile cast iron conforming with
AWWA C 110. Cement lining shall conform with AWWA C 104. All fittings shail have minimum pressure ratings of 150 psi.
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Cast bronze fittings for making threaded joint connections shall conform with ANSI B16.15, Fittings for making connections with flared
copper tubing shall conform with ANSI B16.26.

Pipe fittings shall conform with AWWA C 800 excluding lead pipe.

402.2.12 Joint Lubricant
Joint lubricant, when required, shall be in accordance with the pipe or joint manufacturer's recommendations and shall be water soluble
and non-toxic.

402,2,13 Nuts, Bolts and Washers

Nuts, bolts and washers shall be diictile iron or zinc coated steel. Zinc coating shall be by the hot-dip process and shall conform with
ASTM B 6.

402.2.14 Thrust Blocks
Portland cement concrete shall be Class 2400-1 /2 and shall conform with Section 212.

Meétal reinforcement shall be Grade 40 and shall conform with Section 504.

402.2.15 Valve Boxes and Vaulls
402.2.15A Cast Iron
Cast iron boxes and box components shall conform with ASTM A 48.

402.2.15B Portland Cement Concrete Blocks )

Portland cement conerete blocks shall conform with ASTM C 139. Overall thickness of blocks shall be 6 inches with optional lengths
and widths. Curved manhole blocks shall be used for round valve chambers.

402.2.15C Portland Cement Concrete
Portland cement concrete shall be Class 3000-1 1/2 and shall conform with Section 212.

402.2,.15D Mortar
Mortar shall conform with Section 306.

402,2,15E Concrete Brick
Conerete brick shall conform with ASTM C 55, Grade A,

402.2.15F Plastic Boxes
Plastic/fiberglass boxes shall be in accordance with the manufacturer's recommendations.

402.3.00 Construction
402,3.01 Handling and Storage , :
All material shall be handled with care to avoid damage. Material shall not be dropped, bumped, or allowed to impact oa itgelf.

The contractor shall provide safe storage for material until it has been incorporated into the work. The interior of all pipe, couplings,
rings, fittings, and other accessories shall be kept free from dirt and other foreign matter at all times. Valves and hydrants shall be drained
and stored in a manner that will protect them from damage by freezing. Damaged materials shall be replaced by the contractor at no
expense to the owner.

402.3.02 Alignment and Grade

All pipe shall be laid to and maintained at the lines and grades required by the engineer. Fittings, valves, air vents, and hydrants shall
be installed at the required locations with joints centered, spigots home, and valve and hydrant stems plumb.

402.3.03 Installation
402,3.03A Ductile Iron Pipe
Installation of ductile iron pipe shall conform with AWWA C 600.

402.3.03B PVC Pipe
Installation of PVC pipe shall be in accordance with the manufacturer's recommendations.
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402.3.03C Concrete Steel Cylinder Pipe .
Instaliation of concrete steel cylinder pipe shall be in accordance with the manufacturer’s recommendations.

402.3.03D Reinforced Concrete Pipe AN
Instaliation of reinforced concrete pipe shall be in accordance with the manufacturer's recommendations.

g e

402.3.03E Steel Pipe
Installation of stee] pipe shall be in accordance with the manufacturer's recommendations.

402.3.03F Valves, Fittings, Plugs and Caps

Valves, fittings, plugs, and caps shall be set and joined to the pipe in the manner specified. Valves 12 inches and larger shall be
provided with special support such as crushed rock or concrete pads so that the pipe will does not support the weight of the valve. Adjacent
pipe shall be supported so as to prevent stress on the valve.

Valves shall not be used to bring misaligned pipe into alignment during installation.

All dead ends on new mains shall be equipped with blowoff assemblies and shall be closed with plugs or caps suitably restrained to
withstand test pressure. Blowoff assemblies preceding the plugs or caps shall be restrained.

402.3.03G Valve Boxes and Vaults

Valve boxes and vaults shall be installed so as not to transmit shock or stress to the valve. The box cover shall be flush with the surface
of the area in which installed. The valve operating nut shall be readily accessible for operation through the opening in the box or vault.

402.3.04 Testing
Testing shall be by the hydrostatic method and shall conform with AWWA C 600, Section 4.

The test pressure for PVC pipe shall not exceed 150 percent of the rated operating pressure of the lowest rated component in the system.

Prior to testing, the pipeline shall be backfilled or anchored to prevent movement during the test.

402.3.05 Disinfection f’f '
Disinfection shall conform with AWWA C 601. ' )

402.4.00 Measurement and Payment
402.4.01 Pipe

Pipe will be measured and paid for on a lineal foot basis, to the nearest foot, for the types and sizes listed in the bid schedule, No
reduction in length will be made for valves and fittings. S

402.4.02 Fittings
Fittings will be paid for at the unit price for each size and type listed in the bid schedule,

402.4.03 Thrust Blocks ‘ .
Thrust blocks will be measured and paid for at the unit price listed in the bid schedule.

402.4.04 Incidental Work

When not fisted in the bid schedule, thrust blocks and fitting-related hardware or supplies such as couplings, joint lubricant, nuts, bolts,
washers will be considered incidental work.
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403 Valves and Meters N
403.1.00 Description | | | ' L
403.1.01 General -
This work consists of furnishing and installing valves and meters,

N

403.1.02 Certification
The contractor shall furnish materials certifications in accordance with Section 106.

403.2.00 Materials
403.2,01 Gate Valves

Gate valves 3 inches through 48 inches in diameter shall conform with AWWA C 500 or C 509-80. Valves shall open when the stem
is rotated counterclockwise. Resilient seated gate valves shall conform with AWWA C 509. :

403.2.02 Butterfly Valves
Butterfly valves shall conform with AWWA C 504, Valves shall be Class 150B.

403.2.03 Ball Valves
Ball valves shall conform with AWWA C 507,

403.2.04 Check Valves
403.2.04A Swing Check Valves

Swing check valves 2 inches through 24 inches in diameter shall be bronze mounted with cast or ductile iron body with outside lever
and spring. .

403.2.04B Spring-Loaded Plug or Disc Valves

Spring-loaded plug or disc check valves shall be bronze mounted with bronze, cast or ductile iron 'b_ody, bronze plug or disc, stainless
steel spring and resilient seating suitable for clear cold water service, The plug or disc of the check valves shall be easily replaceable.

403.2.04C Hydraulic Cushion Valves

Hydzaulic cushion check valves shall be of bronze, cast or ductile iron, with bronze disc and disc faces, seat rings, and pivot pins.
The valve shall provide drop-tight sealing. The valve shall be provided with an adjustable-speed integrally-mounted oil dashpot mechanical
snubber system. _

403.2.05 Hydraulically Operated Valves

Hydraulicaily operated valves shall be pilot controlled and diaphragm operated. Valves shall be suitable for 175 psi operation and shall
be globe or angle valves. Closing speed shall be adjustable on all valves. Self-cleaning strainers for pilot water supply and valve position
indicators shall be provided. :

403.2.06 Combination Air and Vacuum Release Valves
Combination air and vacuum release valves shall be constructed to permit the escape of large volumes of air when the pipeline is being
filled with water, so that smaller amounts of accumulated air will be released under normal operating conditions, and so that air may reenter
the line to break any vacuum caused by the water leaving the pipeline rapidly. Valves shall have cast iron bodies and covers and stainless
steel floats. Float guides, bushings, and lever pins shall be stainless steel or bronze. Valves shall be designed for operating service to 300
psi. T

403.2.07 Backflow Prevention Pevices

Backflow prevention devices shall conform with AWWA C 506, Accepted Procedure and Practice in Cross Connection Control Manual
(8-80), Pacific Northwest Section AWWA.

403.2.08 Meters
The units of measure shall be cubic feet,

403.2.08A Displacement Meters
Displacement meters shall conform with AWWA C 700,

403.2.08B Turbine Meters
Turbine meters shall conform with AWWA C 701.
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403.2.08C Compound Meters
Compound meters shall conform with AWWA C 702.

403.2.08D Fire Service Meters
Fire service meters shall conform with AWWA C 703,

403.2.08E Propeller Meters
Propeller meters shall conform with AWWA C 704.

403.2.08F Multi-Jet Meters
Multi-jet meters shall conform with AWWA C 708.

403.2.09 Remote Registration Systems
403.2.09A Direct Reading Type
Direct reading remote registration systems for meters shall conform with AWWA C 706

403.2.09B Encoder Type
Encoder type remote registration systems for meters shall conform with AWWA C 707

403.2.10 Siuice Gates
Sluice gates shall conform with AWWA C 501.
and extension section. The top section shall be 6 1/2 inch inside diameter ductile iron
iron and have the word "water” cast in its top. The cover shall be circular

403.2.11 Valve Boxes
osure. The extension stem shall be PVC pipe or cast iron with a nominal
Ive shaft at each particular location,

WValve boxes shall consist of a top section, cover,
pipe 15 inches long with bell end. The cover shall be of cast

and designed so as to prohibit debris from entering the encl
outside diameter of 6 inches. The length shall be that necessary to properly enclose the val

Valves

403.3,00 Construction
403.3.01 ’
Valves shall be installed so that the shafts are vertical. Jointing procedures shall conform with the applicable AWWA specification

403.3.02 Meters
Meterts shall be installed in conformance with the manufacturer's recommendations.

403.3.03 Remote Registration Systems
Remote registration systems shall be installed in conformance with the manufacturer's recommendations.

403.3.04 Sluice Gates
Sluice gates shall be installed in conformance with AWWA C 501 or the manufacturer’s recommendations.
requirements shall be installed according to the

Backflow Prevention Devices
Backflow prevention devices conforming with Oregon State Health Division and UPC

403.3.05
manufaciurer's recommendations.
403.3.06 Valve Boxes
Valve boxes shall be centered on the valve shaft. Construction shall conform with Section 402.
403.4.00 Measurement and Payment

403.4.01 Valves .
Valves will be paid for at the unit price for each size and type listed in the bid schedule.

403.4.02 Backflow Prevention Devices
Backflow prevention devices will be paid for at the unit price for each size and type listed in the bid schedule.
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403.4.03 Meters
Meters will be paid for at the unit price for each size and type listed in the bid schedule.



403.4.04 Remote Registration Systems
Remote registration systems will be paid for at the unit price for each size and type listed in the bid schedule.

403.4.05 Sluice Gates
Sluice gates will be paid for at the unit price for each size and type listed in the bid schedule.

403.4.06 Valve Boxes
Valve boxes will be paid for at the unit price for each size and type listed in the bid schedule.
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404 Fire Hydrants

404.1.00 Description P

This work consists of furnishing and installing fire hydrants.

404.2.00 Materials

404.2,01 General .
Materials shall conform with AWWA specifications. The contractor shall fornish materials certifications in accordance with Section 106.

404.2,02 Hydrants

Hydrants shall be of the dry-barrel type and shall conform with AWWA C 502. The bury length shall be a minimuem of 3 1/2 feet.
QOutlet nozzle threads shall conform with NFPA 194, Appendix A, National Standard Thread.

Hydrants shall be furnished with two 2 1/2-inch hose nozzles and one 4 1/2-inch pumper nozzle. The nominal diameter of the main valve
opening shall be 5 1/4 inches.

The base of the hydrant shall be provided with a flange-type joint connection. Gaskets, nuts and belts for this connection shall be
furnished by the contractor.

The drain outlet shall be tapped to receive a drain pipe.

404.3.00 Construction

Hydrant installation shall conform with AWWA Manual M 17 and AWWA C 600. Extensions required for hydrant adjustment shall
be installed to the manufacturer's specifications.

404.4.00 Measurement and Payment
Fire hydrants will be paid for at the unit price listed in the bid schedule.
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Division 5 - Structures
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501 Earthwork
501.1.00 Description - 1o

This work consists of excavation, backfilling, embankment construction and disposal of materials in connection with the construction
of structures.

501.2.00 Materials

501.2.01 Material Approval

The contractor shall submit manufacturer’s certifications for the materials propesed for use in the work. If certifications are not available,
the contractor shall submit samples of all proposed materials to the engineer for qualifying tests. Samples shall be representative and clearly
marked to indicate the source of the material and the intended use.

i

501.2,02 General Backfill
General backfiil shall be excavated material free from roots, debris and other deleterious materials.

501.2.03 Special Backfill
501.2.03A Granular Backfill

Granular backfill shall be river run or pit run gravel free from organic material, having a maximum particle size as shown on the plans
or approved by the engineer. Granular backfill shall be reasonably well graded from coarse to fine and contain sufficient fines for required
compaction,

501.2.038 Crushed Granular Backfill
Crushed granular backfill shall conform to the requirements of Section 207 and shall be 2 1/2"-0.

501.2.03C Sand Backfill
Sand backfill shall conform to the requirements for fine agpregates of Section 301.

501.2.03D Impervious Backfill

Impervious backfill material shall be composed of particles at least 95 percent of which pass the No. 200 sieve, and shall have a Plasticity
Index not fess than 20. - '

501.2.04 Foundation Stabilization

Foundation stabilization material shall be dense rock resistant to action of air and water, reasonably well graded from 2 maximum size

that can be incorporated in the work. Sampling and testing for weight and for conformance to grading requirements may be done in the
fieid. .

501.2.05 Topsoil
Topsoil shall conform to the requirements of Section 221.

501.2.06 Water .
Water shall conform to the requirements of Section 205.

501.3.00 Construction
501.3.01 Excavation for Structures

Excavation for structures shall include the removal of all material necessary to allow construction of footings, foundations, slabs, retaining
walls, cribbing, culverts, and other similar structures as specified or as directed by the engineer. The work shall include the furnishing
of all necessary equipment and the construction of all cribs, cofferdams, caissons, and all dewatering necessary for the execution of the
work. The work shall also include the subsequent removal of cofferdams and cribs, the placement of backfill and the disposal of excess
excavated material.

501.3.02 Limits of Excavation
The limits of excavation shall be as shown.

When the limits are not shown, the limits will be lines parallel with and 1 foot outside the neat lines of the footings or bases of the
structure. '

L

The Jower limit shall be the elevation shown on the plans for the bottoms of footings or bases for the structure.
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The upper limit shall be the ground surface at the site of the work immediately prior to the beginning of the work; except that where
the excavation for the structure comes within the limits of roadway or channel change excavation areas, the upper limit shali be the planes
of the bottom and side slope of those areas. When the excavation for the structure comes within the limits of embankment, the upper limit
shall be the plane of the new embankment at the elevation specified or established by the engineer for the embankment construction.

In the event of excavation occurring below the elevations shown, the area will be backfilled to the proper grade, as directed by the
engineer, at no ¢ost to the owner.

501.3.03 Disposal of Excavated Material
Disposal of excavated material shall conform to the requirements of Section 204.

501.3.04 Shoring and Cribbing
When open excavations may be detrimental to adjacent structures, roadways, etc., they shall be shored, braced or protected by cofferdams
in accordance with approved methods.

Shoring and cribbing shall be designed and constructed for the proper performance of the work. The interior dimensions of cofferdams
and cribs shall provide sufficient clearance for the placement and inspection of forms.

Cofferdams or cribs shall be constructed so as to protect uncured concrete from damage. No timber or bracing shall be left in cofferdams
or ¢ribs in such a way as to extend into the substructure concrete.

Cofferdams or cribs, including all sheeting and bracing shall be removed after the completion of the substructure.

501.3.05 Dewatering
The contractor shall provide adequate means to remove and dispose of all water that would otherwise be detrimental to the work. Ground
water shall be controlled so as to prevent softening of the bottom of excavations or formation of quick conditions or boils.

‘Dewatering systems shall be designed and operated to prevent removal of the natural seils and so that the ground water level outside the
excavation is not reduced to the extent that would damage or endanger adjacent structures or property. The contractor shall dispose of the
water in a suitable manner without damage to adjacent property.

501.3.06 Backfill
All spaces excavated and not occupied by structures or other permanent work shall be backfilled with excavated native material. The
top surface shall be neatly graded.

Backfill which becomes a part of a roadway embankment or supports a roadway, rock slope protection, or slope paving shall be in
conformance to the requirements of Section 204.

501.3.06A Backfill Around Structures
Backfill around concrete structures shall be placed only after the concrete has attained 2/3 of its specified compressive strength. All form

“materials and trash shall be removed from the excavation before placing any backfill

Backfill placed around piers and columns shall be deposited evenly. The backfill in front of abutments and walls shall be placed first
to prevent the possibility of forward movement. Special precautions shall be taken to prevent any wedging action against the concrete.
Slopes bounding the excavation shall be altered by stepping or roughening to prevent wedge action.

Backfill material shall be deposited in lifts not exceeding 12 inches. Each lift shall be compacted to at least 90 percent of maximum
density. Jetting or puddling will not be permitted. '

Adequate provision shall be made for thorough drainage of all backfill. Selected granular, free-draining material shall be placed behind
weep holes.

Where excavations are made in paved areas, pavement replacement shall be done in accordance with Divisien 2.

501.3.06B Granular Backfill Around Structures
Granular backfill around structures shall be placed in lifts not exceeding 12 inches. Each Iift shall be compacted to 90 percent of
maximum density.

501.3.06C Granular Backfill Under Footings and Slabs
Granular backfill under footings and slabs shall be placed in lifts not exceeding 6 inches. Each lift shall be compacted to 95 percent
of maximum density.
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501.3.06D Granular Backfilt Under Facilities

Granular backfill shall be placed in excavated areas under piping, sidewalks, curbs, and similar structures and facilities. The material
shall be placed in lifis not exceeding 6 inches. Each Lift shall be compacted to 95 percent of maximum density.

501.3.06E Sand Backfill
Sand backfill shall be placed in lifts not exceeding 12 inches. Each lift shall be compacted to 90 percent of maximum density.

501.3.06F Impervious Backfil

Impervious backfill shall be placed in lifis not exceeding 12 inches. Each 1ift shall be compacted to at least 95 percent of maximum
density.

501.3.07 Compaction Testing
The in-place density of materials will be determined in compliance with AASHTO T 191, AASHTO T 205, or AASHTO T 238.

The relative maximum density of granular materials will be determined in compliance with OSHD TM 104 or TM 109. The in-place
density of reused native materials and impervious materials will be determined in compliance with AASHTO T 99,

If the specified compaction is not obtained, the contractor shall notify the engineer. The contraétor may be required to use a modified
compaction procedure or apply additional compactive effort. If approved materials meeting the specifications cannot be compacted to the
required density regardless of compactive method and effort, the engineer may reduce the required density or direct that alternate materials
be used. In no case shall backfilling operations proceed until the contractor is able to compact the material to the satisfaction of the
engineer.

501.3.08 Foundation Stabilization
When the material in the bottom of an excavation is unsuitable for supporting foundations, piers, retaining walls, cribbing, culverts or
similar structures, the contractor shall overexcavate as directed and backfill to the required grade with foundation stabilization material.
The foundation stabilization material and the methed of placement shall be as approved by the engineer.

501.3.09 Embankment Construction

Embankment construction shall conform to the requirements of Section 204. Where the excavation for the structure comes within the-
limits of an embankment, the embankment shall be completed prier to construction of the structure.

501.4.00 Measurement and Payment
501.4.01 Shoring and Cribbing
Shering and cribbing will be paid for on a lump sum basis for all required.

501.4.02 Excavation for Structures

Excavation for structures will be measured on a cubic yard basis, to the nearest 0.1 yard, in original position prior to excavation. The
quantity measured for payment will include only the material excavated from within the lirits defined in subsection 501.3.02.

No measurement or payment will be considered for material forced up between foundation piles during driving nor of material used in
backfilling around piles should compaction cccur during driving,

501.4.03 Excavation Below Elevations Shown

Excavation below elevations shown will be measured the same as set forth under excavation for structures, except that the upper pay
limit will be the elevation shown for the bottoms of footings or bases of the structure, and the lower pay fimit will be the limit of excavation
directed by the engineer.

501.4.04 Backfiil

Backfill will be measured and paid for on a cubic yard basis to the nearest 0.1 yard. The horizontal and upper limits shall be measured
in conformance with subsection 501.4.02 for the material placed between the outside surface of the structure and the limits specified. Any
backfill outside of these limits will be considered incidental work.

501.4.05 Foundation Stabilization

Foundation stabilization will be measured and paid for on a cubic yard basis to the nearest 0.1 yard. The volume for payment will be
based on field measurement of the actual compacted volume placed within the neat lines and grades specified.

501.4.06 Topsoil

Topsoil will be measured and paid for in conformance with Section 221.
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501.4.07 Embankment
Embankment will be measured and paid for on a cubic yard basis, to the nearest 0.1 yard, for the compacted volume placed within the
lines and grades specified.

501.4.08 Incidental Work
When not listed in the bid schedule, shoring and cribbing, backfill, dewatering, special material placed at weep holes, pavement
replacement, and other anticipated items will be considered incidental work.
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502 Piling
502.1.00 Description

This work consists of furnishing and driving piles of the kind and dimension shown, in the manner and to the elevation, penetration
and bearing specified.

502.2.00 Materials

502.2.01 Steel H Piling

Steel H piling shall consist of rolled steel pile sections. Steel shall conform to the requirements of ASTM A 36, except that the
manufacturer's name, brand or trademark may be shown by die stamping in the web at intervals not exceeding 20 feet along the length
of the pile.

502.2,02 Tubular Steel Piling
502.2.02A Unfilled Tubular Steel Piling

Unfilled tubular steel piles shall conform to the requirements of welded and seamless steel pipe piles ASTM A 252, Grade 2, with
chemical requirements meeting ASTM A 53, Grade B. The wall thickness shall not be less than 3/16 inch.

502.2.02B Filled Tubular Steel Piling
Filled tubular steel piling shall conform to the requirements of ASTM A 252, Grade 2. Closure plates for closed end piles shall conform
to the requircments of ASTM A 36.

502.2.03 Sheet Piling
Steel sheet piling shall conform to the requirements of ASTM A 328 or ASTM A 572. Allother sheet piling shall meet the requirements
prescribed above for the particular material specified. :

502.2.04 Shells for Cast-in-Place Piling

Shells driven without a mandrel shall have a minimum 12-inch diameter at cutoff and a minimum 8 inches diameter tip made from not
less than 7 gauge (0.1792 inches in thickness) plate stock conforming to ASTM A 36. Shelis may be either spirally welded or longitudinally
welded and may be either tapered or constant in section. Tips shall be sealed as noted on the plans.

Shells driven with a mandrel shall be of sufficient strcngfh and thickness to withstand driving without injury and to resist harmful
distortion and/or buckling due to soif pressure after the piles are driven and the mangdrel removed. Butt and tip dimensions shall be as
specified.

502.2.05 Prestressed Concrete Piling
Prestressed conerete piling shall conform to the requirements of Section 505.

502.2,06 Precast Concrete Piling

Precast concrete piling shall conform to the requirenents of Sections 503 and 504. Type Il or Type III portland cement concrete
conforming to the requirements of Section 212 shall be used in all precast concrete piles.

502.2.07 Timber Piling
Timber piling shall conform to the requirements of AASHTO M 168.

502.2.08 Treated Timber Piling
Treated timber piling shall conform to the requirements of AASHTO M 168. Piling shall be treated with creosote or creosote solution
in conformance with AWPA Standards C1 and C3 except that marine piling, as identified in the contract documents, shall be treated in
conformance with the AWPA Standard MP-2.

Treated timber piles shall be strapped with three straps: one approximately 18 inches from the bult; one approximately 24 inches from
the butt; and, one approximately 12 inches fyom the tip. Straps shall be approximately 1 1/4 inches wide, 0.03 inches thick, and
manufactured from cold-rolled, heat-treated steel and shall have an ultimate tensile strength of 5,100 pounds. The straps shall encircle the
pile once and shall be fastened with a clip so crimped that the joint will have a minimum tensile strength of 80 percent of the tensile strength
of the strap. The strap shall be installed after pressure treating of the pile.

502.2.09 Composite Timber Filing

Composite timber piling shall be made up of two sections of timber pile and a section of steel pipe. Timber treatment, if specified, shall
conform Lo the requirements of subsection 502.2.08.
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502.3.00 Construction
502.3.01 Ordering Piling _ e
502.3.01A Timber, Precast and Prestressed Concrete Piles ;{-\_x. '

The contractor shall furnish piles in accordance with an itemized order list, furnished by the engineer, showing the number and length
of all piles. The lengths specified in the order list will be based on the lengths which are assumed to remain in the completed structure
plus an allowance for variation in the final driven lengths.

S

The contractor may, at no expense to the owner, use longer lengths to provide for the contractor’s method of operation.

§02.3.01B  Steel Piles and Shells for Cast-in-place Conerete Piles

The contractor shall be responsible for determining the pile lengths required and for ordering and furnishing piling of sufficient length
to obtain the penetration and bearing value specified and to extend into the cap or footing as shown. For the purpose of determining the
lengths of piles required, the contractor may, with the approval of the engineer, drive test piles, make borings or make other investigations
the contractor considers necessary. Such work shall be performed at no expense 1o the owner. '

Piling purchased in accordance with an engineer's itemized list, but not incorporated in the finished structure, shall be delivered to an
approved site and become the property of the owner. The purchase of additional piles or piles of a greater lerigth than those shown on the
engineer's list shall not obligate the owner for additional cost. All pile cutoffs not incorporated in the finished structure shall become the
property of the contractor,

502.3.02 Methods of Driving
502,3.02A General

Piles shall be driven with a steam, air or diesel hammer, or a combination of water jets and hammer. A single acting hammer shall be
used in driving prestressed concrete piling.

Other types of hammers may be used only with the written approval of the engineer.

502.3.02B Hammers

The hammer used shall be capable of developing consistently effective dynamic energy suitable for the piles being driven and for the
depths and material into which they are being driven. Underwater hammers will not be permitted. All hammers shall have & power source ¢/ :
equal to oy greater than that required by the hammer manufacturer: : L j

The hammer used shall deliver a minimum total energy per blow in accordance with the following table.

Hinimum Hemmer Energy .

Required Pile Bearing Value Steam and Air Diesel
—Hammers — Hammers
50 tons and under - 14,500 ft. Lb. 18,000 ft. Llb.
51 to 70 tons 19,000 ft. Llb. 24,000 ft. lb.
71 to 90 tons 26,500 ft. Llh. 33,000 ft, ib.
91 to 100 tons 390,000 ft. Lb. 37,500 ft. lb.
Cver 100 tons As called for by contract documents

The weight of the striking part of the hammer used shall be not tess than 1/3 the weight being driven and in no case shall the striking
part weight be less than 2,750 pounds.

Alternatively, the minimum hammer energy may be determined by approved dynamic methods of analysis to compute internal pile forces
for evaluating driving stresses.

The contractor shall furnish the engineer with the manufacturer's specifications and catalog for all diesel, steam or air hammers used,
showing all the data necessary for computing the bearing value of the piles driven.

Hammers shall be equipped with all appurtenances necessary for safe, efficient ariving and provided with a suitable head which does
not damage the pile. All driving equipment shall be maintained and operated in accordance with the manufacturer's instructions.

When directed, a pressure gauge shall be installed at the inboard end of the hose for measuring the air or steam pressure at the hammer.

502.3.02C Cushion Blocks ' -' ('.

For steel and concrete piling, a cushion device suited to the pile and hammer employed shall be used to prevent damage to the piles. . J
Cushion blocks shail be inspected periodically during driving and shall be replaced when they become worn and compacted.
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502.3.02D Leads

Fixed-lead pile drivers shall be used. Leads shall be of sufficient length so that the use of a follower will not be necessary cxcept as
specified for timber piles. Leads adapted to the driving of battered piles shall be employed for driving battered piles.

502.3.02E Followers
The driving of piling with followers shall be done only with written approval. Followers, made of steel, with driving head and cap made
to fit snugly over the head of the pile, may be used when driving timber piles. The use of wood followers will not be permitted. When
followers are used, one pile from each group of ten shall be 2 long pile driven without a follower, and shall be used to determine the
bearing value of the group.

502.3.02F Water Jets _
Water jets shall not be used without the approval of the engincer. When used, the number of jets and the volume and pressure of the
water at the jet nozzles shall be sufficient to freely erode the materia! adjacent to the pile. Before the desired penetration is reached, the
jets shall be withdrawn and the piles shall be driven with the hammer to the final penetration and required bearing value.

502.3.03 Preparation for Driving
502.3.03A Excavation
Foundation pits, including cofferdams or cribs, shall be completely exeavated before the driving of foundation piles is begun. Allowance
shall be made for upheaval of the pit bottom due to the pile driving operation. Any material forced up above the base of the foundation
pit shall be removed to the correct elevation, before the concrete is placed, at no additional expense to the owner.

502.3.03B Caps
The heads of all piles shall be cut or cast normal to the axis of the piles. A driving cap of an approved design shall be employed to hold
the axis of the pile in line with the axis of the hammer. The cap shall be designed to distribute the blow of the hammer throughout the
cross section of the pile and shall support a timber or other approved shock block.

“Timber piles, treated and untreated, shall be freshly cut on the butt end immediately prior to driving. Approved caps, collars or bands
shall be placed on the butt end of the pile to avoid crushing or brooming the pile head. The butt end shall be so beveled to ensure a tight
fit with the collar, cap or band and to avoid splitting of the sapwood from the body of the pile during driving.

For precast concrete piles, the diameter of the inside of the cap shall be determined before the pile is cast and the pile head formed to
make a loose fit inside the cap.

The top of the steel casing for cast-in-place concrete piles shall be protected with a combination driving head and pilot, of proper size
for the hammer, to ensure a properly distributed blow and to prevent damage to the casing during driving.

502.3.03C Shoes

Piles shall be driven with square ends. In the event the engineer determine that soil conditions require shoes, the piles shall be carefully
fitted with steel shoes of an approved design.

502.3.03D Welding
Welding of pile splices and welding of attachments such as pile tips and pile anchors to steel piles and steel shells shall be done by the
shiclded metal arc process, the submerged arc process, or the gas shiclded metal arc process. All welds, welding procedure, welding
materials and preparation of welded surfaces for painting shall conform to the AWS Standard Specifications for Welded Highway and

Railway Bridges.

502.3.04 Determination of Bearing Values
The minimum bearing valucs of piles should be determined by loading tests, as specified. Analysis of pile resistance by dynamic and/or
static methods, as approved, shall be the second order of preference. In the absence of loading tests or substantiated pile analysis, the
minimum bearing values shall be determined from the following formulas:

P= 2WH/(5+0.1) for single-acting air or steam hammers
p= [2H (W+AP)1/(5+0.1) for dpuble-acting air or steam hammers
P= [2 (0.8E)1/(5+0.1) for diesel hammers

Where:

P = bearing vatue in pounis

W = weight, in pounds, of striking parts of hammer
H = height of fall in feet

A = area of piston in square inches
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air or steam pressure in pounds per square inch at the hammer

the average penetration in inches per blow for the tast 10 to 20 blows

Energy for all open-end diesel hammers shall be considered to be E = WH. If the diesel hammer is equipped with
8 compression or bounce chamber above the ram or piston, the hammer energy shall be considered to be the
Equivalent Energy, E = WH + ({energy in compression chamber}. :

mwh
n W n

The foregoing formulas are applicable only when:

a) The hammer has a free fall;

b} The head of the pile is not broomed or crushed;

¢) The penetration is reasonably quick and uniform;

d) There is no appreciable bounce after the blow. If there is appreciable bounce, twice the height of the bounce shall be deducted from
"H" to determine the value of "H" in the formula;

e} A follower is not used; and, :

fy The hammer is in good condition and operating in a satisfactory manner.

Timber piling shall be driven to the bearing value shown. If bearing values are not shown, timber piling shall be driven to a minimum
value of 20 tons.

502.3.05 Casting, Placement and Curing

Before casting precast piling, the contractor shall obtain the engineer's approval of design calculations and shop drawings outlining the
method and sequence of stressing, prestressing tendons and steel reinforcement details, proposed anchoring devices, anchoring stresses and
any additional data pertaining to the prestressing operations.

As soon as the forms are removed, concrete piles shall be carefully pointed with a 1:2 mortar, filling all cavities or irregularities. Piling
exposed to view shall be finished above the ground line in accordance with the requirements of Section 503. That pertion which will be
below ground or low water surface or piles in salt water or alkali soils need not be finished except by pointing.

Precast piling shall be cured in conformance with the requirements of Section 503. Precast, prestressed piles shall be cured in
conformance with the requirements of Section 505,

502.3.06 Storage and Handling
502.3.06A Timber Piling

Timber piling shall be stored and handled so as to avoid damage or abrasion. Special care shall be taken to avoid breaking the surface
of treated piles. The use of tools or lead equipment which dig into the wood will not be permitted. '

Cuts or breaks in the surface of treated piles shall be given three brush coats of hot creosote oil of approved quality. Hot creosote oil
shall be poured into ali bolt holes, splits or cuts. Any unfilled holes shall be plugged with ereosoted plugs after being treated with creosote
oil. When the treatment is damaged so that the integrity of the pile is in jeopardy, the pile will be rejected and a replacement pile shall
be furnished by the contractor at no expense to the owner. Treated piling shall be close stacked and piled to prevent warping.

502.3.06B Steel Piling

Steel piling shall be stored and handled‘so as to avoid damage to or rusting of the piles. Bent or kinked piles which, in the opinion of
the engineer, cannot be straightened without damage to the metal shall not be used in the work. '

502.3.06C Precast Concrete Piling

Precast concrete piling shall be stored and handled so that the piling will not be subject to fracture by impact, bending stresses or other
forces. The contractor shall indicate the pile pickup points on the shop drawings. '

The maximum length of pile per number of pickup points shall be in accordance with the recommendations of the PCI. The piles shall
be lifted only at the points shown on the approved shop drawings. Piles shall be lified by means of approved bridles or slings attached
to the pile at the marked pickup points.

In no case shall the method of handling be such as to induce stresses in the reinforcement in excess of 12,000 pounds per square inch,
allowing 100 percent of the calculated load for impact and shock effects. In handling piles for use in sea water or alkali soils, special
care shall be exercised to avoid surface abrasions or ather injuries exposing the interior concrete.

502.3.07 Driving Piling
502,3.07A General

Files shall be driven continuously, without voluntary interruption, to the minimum penetration and/or bearing specified.
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All timber piles shall preferably be driven by striking directly on the head of the pile without the use of cushions or blocks. Uniform
sectiont and uniform taper section steel casings or shells may be driven without a mandrel. Step taper shells shall be driven using a mandrel
of a length equal to the full length of the pile.

502.3.07B Minimum Penetration
When piles are to be driven to a minimum penetration, they shall be driven continuously to the specified penetration, or to refusal. If
the penetration at refusal is less than the minimum specified, and the engineer determines that the required penetration cannot be obtained
without exceeding the maximum driving resistance of the pile, jetting while driving or pre-boring may be approved. If directed, the
contractor shall remove and redrive the pile at another location.

502.3.07C Driving Restrictions
No pile shall be driven within 20 feet of structural concrete which has set less than seven days.

Steel casing for cast-in-place concrete piling shall not be driven within 15 feet of a pile when reinforced concrete has set for less than
seven days or unreinforced concrete has set for less than 48 hours.

502.3,07D Locations for Driving
Pile locations shall be laid out from information shown on the plans. The method used to determine pile locations shall be as approved
by the engineer.

502.3,07E  Accuracy of Driving
Piling shall be driven in truc alignment at the locations shown.

Templates or other approved methods shall be used to obtain the required degree of accuracy. The centers of foundation piles shall not
vary from vertical or the specified batter by more than 6 inches at cutoff elevation. Manipulation of the piles into alignment or position
will not be permitted. The contractor will be required to redrive or use other satisfactory methods to avoid such manipulation. Piles for
trestle or dock bents shall be driven so that the cap may be placed in its proper location without inducing excessive stresses in the piles.

502.3.07F Driving Through Embankments
Piling in embankments shall not be driven until the embankment is in place. Piles shall be driven completely through embankment fills
to the specified bearing and/or penetration in the underlying material. If penctration of the fill cannot be accomplished with usual driving
methods, the contractor shall, at no expense to the owner, use pre-boring or other approved methods. Pre-bored or spudded holes shall
be of a size and depth necessary to allow [rictionless penetration of the fill by the pile. ARer piles are driven to the required bearing and/or
penelration, the space between the pile and the pre-bored or spudded hole shall be tightly filled with approved granular material.

502.3.07G Minimum Age
Precast concrete piles shall not be driven until test cylinders made from the same concrete pour, and cured with the piles, reach design
strength. Prestressed conerete piles shall not be driven within three days of detensioning the prestressing strands.

502.3.08 Test Piles
The contractor shall drive test piles to determine the lengths of piling required to obtain the necessary load carrying capacity and/or
penetration. These piles shall be driven at the locations designated and shall be of sufficient length to provide for any variation in soil
conditions. Test piles shall be driven to specified bearing and/or penetration without interruption in the driving. Interruption in the driving
shall be cause for rejection of the pile as a test pile and it shall be replaced with a properly driven pile at no expense lo the owner.

Test piles shall be the same as the permanent piles. Test piles for treated timber piles may be either treated or untreated.
Driving equipment and methods used to drive test piles shall be the same as that to be used for driving the permanent piles.

Test piles for foundations and trestles shall be driven to a minimum bearing value of 15 tons more than the bearing value specified for
the permanent piles. When a pile lip elevation is specified, the test piles shall penetrate at least to the specified tip clevation. 1f a pile tip
elevation is not specified, the test piles shall penetrate at feast 10 feet below the botiom of the concrete {footing and 15 feet below the bottom
of the concrete seal.

If a test pile driven in place of a permanent pite is damaged by handling or driving to the extent that it is unfit for use, the pile shall be
removed and replaced at no expense to the owner. If the engineer specifically directs the contractor to drive the test pile to more than 15
tons over the minimum bearing capacily specified for permanent piling, the contractor shall overdrive the lest pile as directed. The
contractor will not be required to bear the expense of removal and replacement of the test pile if it is damaged as a result of overdriving
at the direction of the engineer, :
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Timber piles or precast concrete piles, when used as test piles, shall not be used in place of permanent piles and shall be driven outside
of the footing.

When stecl piles or cast-in-place concrete piles are used for test piles, they shall be driven in place of permanent piles. The number of
steel piles called for on the plans shall be reduced by the number of test piles driven in place of permanent steel piles. The number of
cast-in-place concrete piles called for on the plans shall be reduced by the number of test piles driven in place of permanent cast-in-place
concrete piles.

Test piles that are not to be incorporated in the completed structure shall be removed to at least 2 feet below the surface of the ground
and the remaining hole backfilled with earth or other acceptable material.

502.3.09 Loading Tests
The size and number of piles shall be determined by loading tests. Loading tests shall conform to the requirements of ASTM D 1143,

502.3.10 Splicing
502.3.10A Timber, Precast Concrete and Prestressed Concrete Piles

Timber, precast concrete and prestressed concrete piles shall be furnished in lengths required in final position. Splicing will not be
permitted. -

502.3.10B Tubular Steel and H Piling
Tubular steel and H piling may be spliced when required. Splice welding shall be by the shicided metal arc, submerged aro, or gas
shiclded metal arc process. Splicing shall be by a full penetration butt weld which will develop the section of the pile and shall have a full
and even bearing at the joint. A maximum of two splices per pile will be gllowed.

502.3.10C Composite Timber Piling
Composite timber piling shall be spliced by shaping the upper end of the lower section and the lower end of the upper section to form
a tight driving fit into the steel splice. :

The lower pile shall be driven to approximately the ground or water line before splicing.

The pipe section shall be drilled to accommodate spikes or bolts. The number and arrangement of the holes shall be as specified.

502.3.11 Cutoffs
502.3.11A General
Piles driven below the cutoff elevation without approval shall be withdrawn and replaced by new piles, or spliced as specifted.

502.3.11B Timber Piles 7
The tops of all piling shall be true to a horizontal plane at the elevation shown or established by the engineer. Piles which support
timber caps or grillage shall be cut to conform to the plane of the bottom of the superimposed structure. Cutting shall be done with
approved tools that will not fracture or damage the pile. '
In generzl, the length of pile above the elevation of cut-off shall be sufficient to permit the complete removal of all material injured by
driving. Piles driven to the cut-off elevation shall be free from all broomed, splintered, or damaged material. '

Immediately after making final cutoff, the cut surface of treated and untreated piles, except those encased with concrete, shall be
thoroughly coated with hot creosote followed by two applications of a hot scaling compound mixture of creosote and asphalt pitch, mixed
to a thick consistency and thoroughly brushed into the wood. The contractor shall allow time for each application to soak in before
applying the next coat.

Timber pile heads not encased in concrete shall be further protected by one of the following waterproofing methods.

1) Zinc Covering - The cut surface shall be covered with three applications of a mixture of 60 percent creosote and 40 percent asphalt
or thoroughly brush coated with three applications of hot creosote and covered with hot asphalt. Before placing the cap, a sheet of
12 gauge (.028 inch) zinc shall be placed on each pile head. The sheet zinc shall be of sufficient size to project at least 4 inches
outside of the pile and it shall be bent down, neatly trimmed and securely fastened to the faces of the pile with large-headed
galvanized roofing nails. '

2) Fabric Covering - The heads of all piles shall be covered with alternate layers of hot asphalt pitch and waterproofing fabric, similar
to membrane waterproofing, using four applications of asphalt pitch and three layers of fabric. The covering shall measure at least
6 inches more in dimension than the diameter of the pile and shall be neatly folded down over the pile and secured by large-headed
galvanized nails or by binding with not less than seven complete turns of galvanized wire securely held in place by large-headed
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galvanized nails or staples. Galvanized or stainless steel straps and clips conforming to the specifications may be used in lieu of
galvanized wire. The edges of the fabric projecting below the wrapping shall be trimmed.

All timber pile cutoffs shall become the property of the contractor and shall be removed from the project.

502.3.11C Steel Piles or Casings for Casi-in-Place Concrete Piles
The tops of the piles shall be cut square at the required elevation and shall be ground smooth after cutofl,

All cutoffs from steel piles and shells shall remain the property of the contractor. Undamaged cutoffs may be used as pile extensions
or welded together to form full-length piles.

502.3.11D Precast Concrete Piles
Precast concrete piles shall be cut off at the required elevation using approved equipment which will not fracture or damage the pile.

The contractor shall repair any spalling of the concrete below the area of the pile covered by the footing or pile cap as approved by the
engineer.

Pile cutoffs designated to be used in construction of pile extensions or buildups shall remain the property of the owner. All precast
concrete pile cutoffs not used in extensions or buildups shall become the property of the contractor and shall be removed from the project.

For cutoffs of prestressed piles, the projecting prestressing strands shall be thoroughly cleaned of all concrete,

502.3.12 Extensions or Build-Ups
Extensions, splices or build-ups on concrete piles shall be made only with approval and after driving is completed. If additional driving
to obtain the specified bearing is required after build-ups or extensions are made, no additional driving shall be performed until the concrete
in the build-ups or extensions have reached design strength.

Splices of prestressed concrete piles to prestressed concrete piles shall be made as designated. Any spalled concrete shall be removed
and the pile fresh-headed to provide a top surface that is perpendicular to the pile axis.

For other precast piles the concrete at the head of the pile shall be cut away, leaving the reinforcement steel exposed for a length equal
to 40 diameters of the reinforcing steel members. The final cut of the concrete shall be perpendicular to the axis of the pile. Reinforcement
similar to that used in the pile shall be securely fastened to the projecting stecl and the necessary form work shall be placed. Care shall
be taken to prevent leakage along the pile.

Concrete:used in extensions shall conform to the same requirements as that used in the pile. Just prior to placing concrete, the top of
the pile shall be thoroughly wetted and covered with a thin coating of cement or other suitable bonding material. Forms for the buildup
ghall conform to the requirements of Section 503. The forms shall remain in place not less than seven days and shall then be carelully

_removed and the entire exposed surface of the pile finished as specified.

Where piles with steel casings are used, and a portion of the pile is exposed to view above the finish ground line or the low water line
in water crossings, the steel casings shall not extend above an elevation 2 feet below the finish ground line or the low water line. Above
the finish ground line or low water line, piles may be either round or octagonal. The reinforcement for the section of pile above the cut-
off elevation for the steel casing shall extend a minimum of 4 feet into the lower section to tie the two sections together.

502.3.13 Damaged or Defective Piles

The handling and driving of piles shall not subject them to excessive or undue abuse which may produce crushing or spalling of concrete,
injurious splitting, splintering and brooming of wood, or deforming of steel. Piles shall not be subjected to excessive manipulation to force
them into proper position.

Any pile which is split, broomed, cracked, crushed, broken, or damaged so as to impair its intended purpose, due to intemnal defects
or as some consequence of storage, handling or driving, shall be corrected at no expense to the owner by one of the following methods:

a) The pile shall be withdrawn and replaced;
b) A replacement pile shall be driven adjacent to the damaged or defective pile; or,
¢} The pile shall be spliced or built up as specified or a portion of the footing extended to properly embed the pile.

502.3.14 [Inspection
The contractor shall collect and record the following data:

a) Elevation of the ground surface at the pile when located on land,
b) Elevation of the water surface at the pile when located in water and the time and date the water surface elevation was recorded;
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¢} Overall pile length;

d) Depth pile is driven;

¢) Number of hammer blows per foot of penetration for the entire driving sequence;
f) Length of any cutoff; and,

g) Elevation of any splice or repair.

502.4.00 Measurement and Payment
502.4.01 Furnishing Piling
502.4.01A Timber and Precast Concrete

Timber and precast concrete piling will be measured and paid for on a lincal foot basis, to the nearest foot, and will be the total footage
computed from the order list. Composite piling made with timber sections spliced together will be considered as one pile.

Payment shall constitute full compensation for the work include splicing, shoeing, extensions, and buildups.

502.4.01B Steel Piles and Steel Shells for Cast-in-Place Concrete Piles

Steel piles and steel shells for cast-in-place piles will be measured and paid for on a lineat foot basis, to the nearest foot. Measurement
shall be from the tip of the pile to the plane of the cutoff.

Payment shall constitute full compensation for the work including splicing, tip reinforcement, attachments, casings, concrete, and
reinforcement.

502.4.01C Test Piles
Test piles will be measured and paid for on a lineal foot basis, to the nearest foot, for the total footage specified or directed to be placed.

Test piles driven by the contractor, for the contractor's information or convenience, which are later incorporated into the completed work
will be measured and paid for in accordance with the applicable provisions. No measurement and payment will be made for test piles, or
driving test piles, that are not shown or directed to be placed and which are not incorporated in the completed work.

502.4.02 Driving Piling

Except for dock ortrestle piles, driving piling will be ineasured and paid for on a lineal foot basis, to the nearest foot, for the size and
type of piling listed in the bid schedule. Measurement shall be from the tip of the pile to the plane of the cutoff. Measurement shall not
be less than 75 percent of the individual pile lengths shown in the engineer's estimated length or order list, whichever is applicable.

Driving of dock or trestle piles will be measured and paid for on a lineal foot basis, to the nearest foot, for the length of the pile
measured from the:tip of the pile to the ground or water surface.

Payment shall constitute full compensation for the work including cutting off piles, treatment and capping of pile heads, finishing concrete

piles and for all jetting, drilling, blasting, or other work necessary to obtain the required penetration or bearing values of piles.

502.4.03 Load Tests . :
Load tests will be paid for at the unit price listed in the bid schedule.
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503 Concrete Structures
503.1.00 Description

This work consists of construction of portland cement concrete (PCC), reinforced or unreinforced, precast, or cast-in-place, which is
used in bridges, box culverts, retaining walls and other concrete struchires.

Process control sampling and testing shall be the responsibility of the contractor. Testing shall be by a laboratory approved by the
engineer. The contractor will provide certification of all test results to the engineer.

503.2.00 Materials

503.2.01 Portland Cement
Portland cement shall conform to the requirements of Section 212,

503.2.02 Aggregates
503.2.02A Fine Aggregates
Fine aggregate shall conform to the requirements of Section 212.

" 503.2.02B Coarse Aggregate
Coarse aggregate shall conform to the requirements of Section 212.

503.2.02C Sand for Mortar
Sand for mortar shall conform to the requirements of Section 212.

503.2.03 Water
Water used in mixing PCC shall conform to the requirements of Section 212.

503.2.04 Admixtures
503.2.04A Air-Entraining Admixtures
Alir-entraining admixtures shall conform o the requirements of Section 212.

503.2.04B  Water-reducing, Retarding and Accelerating Admixtures
Waler-reducing, retarding and accelerating admixtures shall conform to the requirements of Section 212.

503.2.05 Curing Materials
Curing materials shall conform to the requirements of Section 212.

503.2.06 Joint Materials
All joint materjals shall conform to the requirements of Section 212.

503.207 Water Stop
503.2.07A Plastic
. Plastic water stops shall be fabricated with a uniform cross section, free from porosity or other defects, to the nominal dimensions shown
on the plans. An equivalent standard shape may be fumished if approved by the engineer, :

The material from which the water stop is fabricated shall be a homogeneous, elastomeric, plastic compound of basic polyvinyl chloride
and other material. No reclaimed material shall be used. The contractor shall furnish a certificate from the producer showing values for
the designated properties. The contractor shall furnish samples, in lengths adequate for testing, as ordered by the engineer.

The water stop shall have the following properties.

ASTM Test

Method Specification
Tensile Stremgth (psi) D 412 1800
Elongation % D 412 350
100% Modulus (psi) D412 760
Low Brittle Temperature D 746 -50° F
Cold Bend Test* No Failures

* Samples maintained at -70° F for two hours, then bent quickly around a 1/4-inch mandret to 180°.
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503.207B Rubber

Rubber water stop shall be manufactured to the dimensions shown on the plans in such a manner that the finished product shall have an
integral cross section which will be dense, homogeneous, and free from porosity and other imperfections. The water stop shall have the
following properties. '

1) Hardness: The Shore A Durometer hardness shall be 60 to 70 when tested in accordance with ASTM D 2240,

2) Elongation: Minimum of 450 percent.

3) Tensile strength: Minimum of 3000 pounds per square inch.

4) Water absorption: Maximum of 5 percent by weight after immersion in water for two days at 158° F.

5) Tensile strength after aging: The test specimen, after accelerated aging of 7 days at 158 F, shall retain not less than 80 percent of
the original tensile strength. The tensile strength of the test specimen, after accelerated aging of 48 hours in oxygen at 158° F and

tensile stress of 300 pounds per square inch, shall be not less than 80 percent of the original tensile strength.

6) Compression set: After 22 hours at 158° F, compression st shall be not more then 30 percent when tested in accordance with
ASTM D 395, Method B. '

Ty Specific gravity: 1.17 +/- 0.03.

8) Defects: Minor surface defects such as surface peel covering less than 1 square inch, surface cavitics or bumps less than 1/4 inch
in longest lateral dimensions and less than 1/16 inch deep will be acceptable.

503.207C Copper _
Sheet copper for water stops or flashings shall meet the requirements of ASTM B 152 for type ETP light cold-rolled, soft-anneal.

503.3.00 Construction

503.3.01 Mix Design
The contractor shall provide an approved mix design in conformance with the requirements of Section 212.

503.3.01A Classes of Concrete
If the maximum size of aggregate is not included as a part of the class of concrete shown, the contractor shall use 1 inch maximum size

aggregate in all precast pre-stressed concrete members, in the stems of post-tensioned box girders and in members where reinforcement -

spacing is closer than 2 inches.

503.3.01B Sampling and Testing

The sampling and testing of PCC shall conform to the requirements of Section 212. Field-cured cylinders shall be cured under the same
conditions as the most unfavorable conditions for the portions of the concrete which the cylinders represent.

503.3.02 Falsework

Working drawings and calculations for falsework shall be prepared and submitted in accordance with Section 104 and shall be stamped
by an engineer registered to practice in the State of Oregon. .

503.3.03 Forms

Forms shall be set and maintained until the conorete is sufficiently hardened. Forms shall be mortar-tight and of sufficient rigidity to
prevent distortion due to the pressure of the concrete and other loads incidental to the construction operations. Forms shall be designed
and constructed to prevent warping and the opening of joints and so the finished concrete will conform to the proper final dimensions and
contours.

Deck forms for concrete box girder spans shall be supported by the girder stems. Posts or other supports for deck forms will not be
permitted to come in contact with the bottom slab of the box girder.

“Wood forms for concrete surfaces not subject to backfill shall be made of dressed lumber of uniform thickness, with a form liner of an
approved type, and mortar-tight. Wood forms for the interior of cells of box girders may be made with or without a form liner. Shiplap
or 5485 boards are acceptable provided the forms are mortar-tight. Plywood will be acceptable as a form liner if supported in an approved
manner.
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Metal ties or anchorages within the forms shall be constructed to permit their removal to a depth of at least 1 inch from the face without
injury to the concrete. When ordinary wire ties are permitted, all wires shall be cut back at least 1/4 inch from the face of the concrete
upen removal of the form. The cavities shall be filled with cement mortar and the surface left sound, smooth, even, and uniform in color.

For narrow walls and c¢olumns, where the bottom of the form is inaccessible, openings near the bottem shall be provided for cleaning
out extraneous material before placing the concrete.

All forms shall be treated with an approved release agent before placing the concrete. Material which will adhere to or discolor the
concrete shall not be used,

503.3.04 Removal of Falsework and Forms
When field operations are controlled by cylinder tests, forms and shoring for structural slabs or beams shall remain in place until the
conerete has reached 75 percent of the specified 28-day compressive strength. Until that time, the contractor shall not place earth backfill
against walls below grade.

When field operations are not controlled by cylinder tests, the following intervals, exclusive of days when the temperature is below 40°
F, may be used as a guide for removal of forms and supports.

Part of Structures Interval
Supports under beams 14 days
Ftoor slabs 7-14 days
Walls 12-24 hours
Columns 1-7 days
Sides of beams and all other parts 12-24 hours

Methods of form removal Iikely to cause over-stressing of the concrete shall not be used. Supports shall be removed in & manner that
will permit the concrete to uniformly and gradually carry the stresses due to the structure’s own weight.

All formwork shall be removed from the cells of concrete box girders to which access is provided, and all formwork except that
necessary to support the deck slab shall be removed from the remaining cells of the box girder. All wood formwork and all form supports
and braces shall be removed from the interior of structura] steel box girders.

The design of the post-tensioned structures is such that the structure is not self-supporting until post-tensioning is complete. The
contractor shall consider this in the design, maintenance, and protection of falsework.

503.3.05 Adverse weather
503.3.05A Hot Weather
During hot weather the contractor shall make all reasonable efforts to maintain the temperature of the concrete below the specified
minimum temperature. When concrete temperatures approach 30° F, the engineer may require the use of ice or ice water for mixing the
concrete and/or require pre-cooling aggregate stockpiles by sprinklin 2. Mix proportions shall be adjusted so cooling ice or water does not
adversely affect the water/cement ratio of the concrete. No concrete with temperatures over 90° F shall be placed.

503.3.05B Cold Weather :

No concrete shall be placed when the ambient temperature is below 35° F. When directed, the contractor shall enclose the structure in
such a way that the concrete and air within the enclosure can be kept above 60° F for & period of seven days after placing the conerete.
When enclosures are used to maintain specified temperatures, the contractor shall furnish a 24-hour temperature-recording thermometer
to record air temperature within the enclosure. '

The contractor shall supply heating equipment and the necessary fuel. When dry heat is used, the contractor shall provide means to
maintain the appropriate atmospheric moisture content.

The temperature of the conerete shall be not less than 60° F at the time of placing in the forms. In case of extremely low temperatures,
the engineer mey raise the minimum limiting temperatures for water, aggregates and mixed conerete.

Insulated forms capable of maintaining the surface of the concrete at no Iess than 50° E may be used in lieu of other protection of

concrete involving housing and heating. Exposed horizontal surfaces shall be protected and insulated. If the forms do not maintain the
proper temperature at the surface of the concrete, auxiliary protection and heat shall be uged. :
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503.3.06 Handling and Placing -
503.3.06A General
The interior of forms shall be cleaned of all sawdust, chips, and other debris. Struts, stays and braces, serving temporarily to hold the

forms in correct shape and alignment prior to the placing of concrete, shall be removed when the concrete placing has reached that
elevation. ' ' '

Cencrete shall be placed in horizontal layers not more than 12 inches thick. When less than a complete layer is placed in one operation
the pour shall be terminated in a vertical bulkhead. Each layer shall be placed and consolidated before the preceding layer has taken initial
set to avoid surfaces of separation between the layers. Concrete shall not be permitted to free-fall through reinforcing steel or from a height
of more than 5 feet,

~ When the placing of concrete is temporarily discontinued, the top surface of the concrete adjacent to forms shall be smoothed with a
trowel. After becoming firm enough to retain its form, the conerete shall be cleaned of kaitance and other objectionable material to expose
sound concrete. Where a feathered edge might be produced at a construction joint, as in the sloped top surface of a wing wall, inset
formwork shall be used to produce a blocked out portion in the preceding layer which shail produce an edge thickness of not less than 6
inches in the succeeding layer. Work shall not be discontinued within 18 inches of the top of any face, unless provision has been made
for a coping, in which case a construction joint shall be made at the underside of the coping.

503.3.00B Culverts

The base slab or foctings of box culverts shall be placed and allowed fo set before the remainder of the culvert is constructed, Suitable
provision shall be made for bonding the sidewalls to the culvert base.

Before concrete is placed in the sidewalls, the culvert footings shall be thoroughly cleaned of all laitance, shavings, sticks, sawdust, or
other extraneous material and the surface carefully chipped and roughened.

In the construction of box culverts 4 feet or less in hieight, the sidewalls and top slab may be constructed monolithically. When this
method of construction is used, construction joints shall be vertical and at right angles to the axis of the culvert.

In the construction of box culverts more than 4 feet in height, the concrete in the walls shall be placed and allowed to set before the top
slab is placed. Keys shall be constructed in the sidewalls for anchoring the cover slab.

Each wing wall shall be constructed monolithically.

503.3.06C Girders, Slabs and Columns

Conerete in girders shall be deposited uniformly for the full length of the girder and brought up evenly in horizontal layers, with no lift
lines or cold joints.

Concrete pours in columns and abutments or walls shall be stopped at the botioms of caps, cross beams, girders or any widened portion

of the column or wall, and the concrete allowed to obtain its initial shrinkage and setifenent before the pour is continued. This delay shall.

not be less than 12 hours for pours over 4 feet in height.

Mechanical shear keys shall be formed in all construction joints in columns. Shear keys shall be approximately 2 inches in depth, and
shall be approximately 1/3 the width of the column in both directions, centered in the column. :

Concrete pours in T-beams and box girders shall be stopped at the bottom of the deck or deck fillet and the concrete allowed to obtain
full shrinkage and settlement before the pour is continued. The delay shall be not less than 12 hours when the beams or girders are over
4 feet in height. Similar delays shall be incorporated into concrete pours at the intersection of any structural members where concrete
settlement could cause cracking at the intersection. Mechanical shear keys shall be formed between girder stems and slabs, and in vertical
construction joints where permitted. The keys shall be spaced along the girder stem as required, but the spacing shall not exceed 1 foot
center to center.

 Concrete in the bottom slab of box girder structures shall be poured to the bottoms of beam stems or stem fillets. Before the stems are
poured, the bottom slab concrete shall be allowed to cure a minimum of three days at ambient temperatures of 40° F or above, or for at
least five days at ambient temperatures below 40°,

No concrete shall be placed in the superstructure until the column forms have been stripped sufﬁciéntly to determine the character of
the conerete in the columns. The load of the superstructure shall not be allowed to come upon the bents until they have achieved specified
strength.

503.3.06D Pumping

Concreie may be placed by pumping provided the contractor and uses equipment capable of placing the concrete as specified. The
operation of the pump shall produce a continuous stream of concrete without air pockets. When pumping is completed, the concrete
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remaining in the pipeline, if it is to be used, shall be ejected in a manner that will not cause contamination of the concrete or segregation
of the ingredients. . :

Any additional costs imvolved in placing concrete by this method shall be at no expense to the owner.

503.3.06E Placing Concrete Under Water
Concrete shall be placed under water only with the approval of the engineer.

Concrete placed under water shall be carefully placed in a consolidated mass, in its final position, by means of a tremie or by pumping
and shall not be disturbed after being deposited. Still water shall be maintained at the point of placement. -

Concrete seals shall be maintained continuously from start to finish and the surface of the concrete shall be kept horizontal at all times.
To ensure thorough bonding, each succeeding layer of a seal shall be placed before the preceding layer has taken initial set. The concrete
in seals shall be poured at 4 minimum rate of 50 cubic yards per hour.

A tremie shall consist of a tube, having a minimum diameter of 10 inches, of sufficient length to reach from the bottom of the excavation
to the conerete placing elevation above the water line. The tremie shall have an attached receptacle or hopper for receiving concrete.
A jointed tremie will be permitted, provided the joints are flanged and gasketed and are watertight. The tremie shall be supported to permit
free movement of the discharge end over the entire top surface of the work and to permit rapid lowering when necessary to retard or stop
the flow of concrete. : '

At the start of the work and on any withdrawal of the pipe for moving to a new location, the discharge end shall be closed to prevent
water from entering the pipe. During the progress of the work the pipe shall be entirely sealed at all times and kept full of concrete to the
bottom of the hopper. When a batch-is dumped into the hopper, the flow of concrete shall be induced by slightly raising the discharge end,
always keeping it in the deposited concrete. The placing of conerete shall be continuous until the work is completed.

503.3.07 Construction Joints
503.3.07A General
At construction joints, shear keys or inclined reinforcement shall be used where necessary to transmit shear or to bond the two sections
together. :

. 503.3.07B Bonding
Before depositing new concrete on or against concrete which has hardened, the forms shall be retightened. The surface of the hardened
concrete shall be roughened in a manner that will not leave loosened particles of aggregate or damaged concrete at the surface. The surface
shall be thoroughly cleaned of foreign matter and laitance and saturated with water. The cleaned and saturated surfaces shall be thoroughly
covered with a coating: of mortar or'cement grout. The new coricrete shall be placed before the grout coating has attained an initial set.

The placing of conerete shall be continuous from joint to joint.

503.3.08 Expansion and Fixed Joints and Bearings
'503.3.08A Open Joints

Opcn joints shall be constructed with the use of a removable tcﬁlplatc of approved material. The tcmpiatc- shall be removed without
chipping or breaking the comers of the concrete. Reinforcement shall not extend across an open joint.

503.3.08B  Filled Joints |
Poured expansion joints shall be constructed similar to open joints. Pre-molded filler shall be placed in position inside the form as the
concrete-on the first side of the joint is placed. When the form is removed, the concrete on the other side of the pre-molded filler shall
be placed.

503.3.08C Steel Joints .

The plates, angles or other structural shapes shall be shop fabricated to conform to the section of the concrete deck. Care shall be taken
to ensure that the surface of the steel joint in the finished plane is true and free of warping. The joints shall be secured in & manner to keep
them in the correct position during the placing of the concrete. The opening at expansion joints at normal temperature shalt be as shown,
and care shall be taken to avoid impatrment of the clearance in any manner.

503.3.08D Water Stops
Water stops shall be spliced, welded or soldered to form continuous watertight joints. Where movement at the joint is provided for, the
water stops shall be designed to permit such movement without damage to the water stop or the joint. ' '

227



503.3.08E Bearing Devices

Bearing devices shall be set in plastic conerete or grout to ensure uniform bearing. Rockers and other expansion devices shall be set
in the proper position for the temperature at the time of erection.

503.3.08F Preformed Elastomeric Joint Seals
Preformed elastomeric joint seals shall be in the longest practicable lengths for longitudinal joints. In transverse joints, one factory splice
will be permitted where the required length of material in any one joint exceeds manufacturers' standard lengths. Splices shall be true and
smooth on the outside surfaces with no offsets of abutting sections and with complete bond on all abutting surfaces. Joints shall be clean,
dry and free of spalls and irregularities which would impair a tight seal in service. Seals shall be placed in the joint under compression,
as recommended by the manufacturer, using a lubricant-adhesive applied to both sides of the seal just prior to installation.

The seal shall contact the walls of the joint throughout the length of the seal. The seal shall be removed and reinstalled when the
longitudinal elongation of the seal is 3 percent or more from the original length.

All lubricant-adhesive which comes upon the top of an installed seal shall be removed before it dries. Seals with twists, curls, nicks or
other malformations shall be removed and replaced. Prior to installation, the ends of seals shall be plugged with a watertight plug. The
plug shall be foam rubber or other acceptable closed cell cellular material that is compressible to 15 percent of the uncompressed thickness,
The plug shall be a minimum of 2 inches in length and shall be secured in the elastomeric joint seal with an adhesive that will ensure a
watertight plug. '

503.3.09 Surface Finishing
503.3.09A Formed Surfaces
All conerete surfaces, except for roadways and sidewalks, shall receive a general surface finish. The finish shall extend to a point 1 foot
below any adjoining ground surface. Class 1, 2, or 3 finishes, if required, shall be applied to all exposed concrete surfaces except the
underside of decks and between girders.

Surface finishes shall meet the following requirements.

1) General surface finish - General surface finish shall consist of filling all depressions resulting from removal of form ties and
repairing all rock pockets. All form bolts and any metal placed for the convenience of the contractor shall be removed to a depth
of 1 inch below the surface of the concrete. All rock pockets and other unsound conerete shall be removed and the resulting holes
or depressions filled with mortar: When rock pockets affect the strength of the structure or endanger the life of the reinforcement,
the concrete shall be removed and replaced. For exterior surfaces where only a Class 1 finish is required, white cement shall be
added to the mortar to tint the mortar to match the concrete being repaired.

2) Class 1 surface finish (unpainted) - Class 1 surface finish shall consist of all work required for general surface finish, plus removat
of bulges, fins, depressions, stains, discolorations, and other imperfections to produce a smocth, even surface of uniform texture
and appearance.

3) Class 2 surface finish (ground and painted) - After completion of the Generat and Class 1 surface finish the surface shzll be ground
with a power grinder, or other approved method, to remove laitance and surface film which may impair adherence of the paint.
The unpainted surface shall then be thoroughly saturated with water and painted while damp with a latex emulsion paint. - A minimum
of two coats of paint shall be applied, with additional coats as necessary to provide uniformity in coverage and appearance. .

4) Class 3 surface finish (ground, floated, and painted) - After completion of the General and Class 1 surface finish, the surface shall
be thoroughly ground with a power grinder or other approved method to remove all laitance and surface film resulting from form
treatment. The surface shall then be finished by floating with a suitable float using a paste of fine sand and cement to fill all air
holes and voids and to bring the surface to a.smooth and uniform texture, The surface shall be kept damp until the finish has set
so that dusting will not occur when the surface is rubbed. After the paste has set for at least 24 hours, the surface shall be thoroughly
saturated with water and, while damp, painted with a latex emnulsion paint. A minimum of two coats of paint shall be applied with
additional coats as necessary to provide uniform coverage and appearance.

503,3.09B Unformed Surfaces
Unformed surfaces shall be finished in conformance with Section 212 and Section 215.

503.3.10 Curing

Concrete surfaces shall be cured by covering with burlap, canvas, sand, or other satisfactory material. The covering shall be placed as
soon as the concrete has hardened sufficiently to support the covering without damage to the concrete surface. The cover shall be kept
continuously moist for a minimum of seven days. The type of covering provided shall be that which is best suited to the conditions.

When coverings are not necessary, the surfaces shall be kept continuously moist by [lushing or sprinkling. The sprinkling system shall
be arranged.to keep the outside of all forms damp for a period of seven days after the placing of concrete
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Slab concrete exposed to conditions causing premature drying during pouring operations shall be protected by providing wind breaks,
fog spray, or by other methods approved by the engineer.

503.4.00 Measurement and Payment

503.4.02 PCC Structures
503.4.01A Lump Sum Basis
PCC structures will be paid for on a lump sum basis for all work required.

503.4.0I1B Cubic Yard Basis

PCC structures will be measured and paid for on a cubic yard basis, (o the nearest 0.1 yard, for the classes of PCC Listed in the bid
schedule.

503.4.02 Incidental Work

When not listed in the bid schedule, joint and bearing construction, sampling and testing, and other anticipated items will be considered
incidental work
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504 Reinforcement
504.1.00 Description

This work consists of furnishing and placing of metal reinforcement and accessories.

504.2.00 Materials
504.2.01 Bars

Bars shall be deformed and fabricated from billet steel conforming to the requirements of ASTM A 615, rail steel conforming to the
requitements of ASTM A 616, or axle steel conforming to the requirements of ASTM A 617. All bars in reinforced concrete pavement
shall be Grade 60. :

504.2.02 Mats
Steel for bar or rod mats shall conform to the requirements of ASTM A 184.

504.2.03 Welded Wire Fabric
Welded wire fabric shall conform to the requirements of AASHTO M 55,

504.2.04 Dowels
Dowels shall conform to the requirements of AASHTO M 227, Grade 70.

504.2.05 Wire
Wire shall conform to the requirements of AASHTO M 32.

504.2,06 Epoxy Coated Reinforcement
Epoxy coated reinforcement shall conform to the requirements of AASHTO M 284 and the following.

a) Visible voids in the coating, regardless of cause, shall be patched if the total area of voids exceeds 0.25 percent of the surface area
of the bar. Bars which require patching in excess of 5 percent of the total surface arca of the bar will be rejected.

b) Systems for handling coated bars shall have padded contact areas for the bars. All bundling bands shall be padded and all bundles
shall be lifted with strong back multiple supports or 4 platform bridge to prevent bar-to-bar abrasion from sags in the bar bundle.

¢) Coated steel shall be tied and supported with nonmetallic coated ties and supports.

504.2.07 Supports

Bar supports and their placement shail conform to Chapter 3 of the CRSI Manual of Standard Practice. Bar supports in areas exposed
to view after stripping shall be of galvanized or plastic coated steel, or of concrete, as approved by the engineer.

504.2.08 Certification
Certification of bar reinforcement will identify the reinforcement by heat number.

The certification shall also contain the weight, number of pieces and dimensions of each size of material of each heat number shipped,
the project identification, and the date of shipment. If & color code is used for identification, the heat number and color combinations shalt
also be shown,

504.2.09 ldentification

Each piece of bar reinforcement shall be identified the engineer can determine the heat number prior to use in the work. Reinforcement
shall be tagged and marked i accordance with the CRSI Manual of Standard Practice.

504.3.00 Construction
504.3.01 Shop Drawings

Shop drawings shall be submitted in accordance with the requircments of Section 104. Shop drawing details for bar reinforcement shall
conform to Chapter 6 of the CRSI Manual of Standard Practice. Shop drawing details for welded wire fabric shall conform to Chapter
2 of the same manual.

504.3.02 Fabrication
Fabrication shall conform to Chapter 7 of the CRSI Manual of Standard Practice.
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504,3.03 Placing
Reinforcement shall be accurately placed in the positions shown on the plans and maintained in position during the placing of concrete.
Bars in top mats of footings and deck slabs shall be tied at all intersections. All other bars shall be tied at all intersections except where
spacing is less than 1 foot in cach direction when alternate intersections shall be tied.

Distance from the forms shall be maintained by means of stays, blocks, ties, hangers, or other approved supports. Blocks for holding
reinforcement from contact with the forms shall be precast mortar blocks of approved shape and dimensions and shall have the same
compressive strength as the concrete in which they are placed.

Layers of bars shall be separated by precast mortar blocks or by other approved devices. The use of pebbles, pieces of broken stone
or brick, metal pipe and wooden blocks will not be permitted.

The placing of bar reinforcement shall conform to the requirements of Chapter 8 of the CRSI Manual of Standard Practice.

Reinforcement in any member shall be inspected and approved by the engineer before the placing of concrete begins, Concrete placed
in violation of this provision may be rejected.

504.3.04 Splicing . i
Splicing shall conform to the requirements of the CRSI Manual of Standard Practice.

504.4.00 Measurement and Payment

504.4.01 Lump Sum Basis
Reinforcement will be paid for on a lump sum basis for all required.

504.4.02 Unit Price Basis
Reinforcement will be measured and paid for on a unit price per pound basis,

Reinforcement will be measured based on the total computed weight for the sizes and lengths of bars as shown on the plans or authorized.

The weight of mesh will be computed from the theoretical weight of plain wire. If the weight per square foot is given on the plan, that
weight will be used.

For the purpose of computing weights of bar reinforcement, CRSI standards shall apply.

The weight of reinforcement for prestressed beams, slabs, piles, and other items where the reinforcement is included in the contract price
for the item will not be included in the pay quantities for reinforcement.

No allowance will be made for clips, wire, separators, supports and other material used in fastening the reinforcing in place. When bars
are substituted upon the contractor's request and as a result, more steel is used than specified, only the amount specified will be included
in the pay quantities.

When laps are made for splices for the convenience of the contractor, the additional reinforcement will not be included in the pay
quantities.

504.4.03 Incidental Basis
When not listed in the bid schedule, reinforcement will be considered incidental work.
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505 Prestressed Concrete Members
505.1.00 Description

This work consists of the manufacture, transportation, storage, and installation of prestressed beams, slabs or other prestressed structural
concrete members.

505.2.00 Materials
£05.2.01 Concrete and Grqut

Conerete and grout shall conform to the requirements of Section 212, except grout for post-tensioning which shall consist of Type I
portland cement and water. An approved expansive admixture may be required. The admixture shall contain an expansive agent which
will provide between 5 and 10 percent unrestrained expansion when used in the quantity recommended by the manufacturer, 2nd shall not
contain chlorides as Cl in excess of 0.25 percent by weight of the admixture. - :

505.2.02 Reinforcement
505.2.02A Non-Tensioned Reinforcement
Non-tensioned reinforcement shall conform to the requirements of Section 504.

505.2.02B Tensioned Reinforcement , _
Tensioned reinforcement shall consist of either uncoated seven-wire stress-relieved strand or uncoated stress-relieved wire.

Seven-wire stress-relieved strand shall conform to the requirements of ASTM A 416. Stress-relieved wire shall conform to the
requirements of ASTM A 421. ) .

505.3.00 Construction

505.3.01 Shop Drawings
Shop drawings shall be submitted in accordance with the requirements of Section 104. The drawings shall identify the method and
sequence of stressing, the reinforcement and anchor devices, working stresses, anchoring stresses, type of ducts, grouting, and any other
data pertaining to the prestressing operation.

505.3.02 Supervision .
The contractor or fabricator shall provide a technician, skilled in the use of the system of prestressing to be used, to supervise the work.

505.3.03 Equipment

Prestressing shall be done with approved jacking equipment. I hydraulic jacks are used, they shall be equipped with accurate pressure
gauges. The combination of jack and gauge shall be calibrated and a graph or table showing the calibration shall be furnished. Should
other types of jacks be used, calibrated proving rings or other devices shall be furnished so that the jacking forces may be accurately
determined. Recalibration will be required annually or at any time it appears the equipment is producing erratic resuits.

505.3.04 Concrete
Concrete shall conform to the requirements of Section 212 and the following.

a) Concrete mix shall be proportioned to obtain the strength specified. Aggregate shall be used of a maximum size consistent with good
placing qualities. In general, 1/4 inch to 1 inch aggregate will be required.

~b) Concrete shall not be deposited in the forms until the reinforcement, conduits and anchorages have been inspected and approved.

¢) The contractor shall vibrate the concrete either internally or externally, or both, as directed, The vihrating shall be done in a manner
that will avoid segregation of aggregates or displacement of reinforcement, conduits or wires.

505.3.05 Steel Protection

Prestressing steel shall be protected against physical damage and corrosion at all times. Prestressing steel that has sustained physical
damage or corrosion will be rejected. An approved corrosion inhibitor may be used.

The contractor shall clean all ducts of accumulated water at the time of placing prestressing steel. In the event of a delay of seven
calendar days or more between the time of placing and the time of grouting the prestressing steel, the engineer may require the contractor
to withdraw the prestressing steel for inspection. All prestressing steel that has sustained corrosion damage shall be replaced at no expense
to the owner. ’
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No welds or grounds for welding equipment shall be made on the forms, or on the steel in the member, after the Prestressing steel hag
been installed.

5053.06 Pretensioning
The prestressing elements ghall be accurately held in position and stressed by jacks.. A record shall be kept of the jacking foree and the
elongation produced. No bond stress shall be transferred to the concrete, nor shall end anchors be released, until the concrete hag attained
a compressive strength designated for the transfer of load. The elements shall be cut or released in an order that will minimize lateral
eccentricity of prestress. Prestress strands shall be cut back at feast 1/2 inch from the face of concrete and the resultant holes shall be filled
and pointed flush with mortar. Strand ends that are to be covered by cast-in-place concrefe in the completed structure need not be cut
back.

Determination of compressive strength of the concrete to establish time for detensioning shall be the responsibility of the contractor.
Compressive strength shall be determined by testing standard eylinders cast and cured identically with the beam or unit. Castin g and testing
of cylinders shall conform to the requirements of Section 217.

505.3.07 Post-Tensioning
505.3.07A Anchorages
All post-tensioned prestressing steel shall be secured at the ends by means of approved permanent type anchoring devices. All anchoring
devices for post-tensioning shall be capable of holding the prestressing steel at a load producing a stress of not less than 95 percent of the
guamnteed minimum tensile strength of the prestressing steel,

The final unit compressive stress on the concrete directly underneath the plate or assembly shall not exceed 3,000 psi.

Bending stresses in the plates or assemblies induced by.the applied force shall not exceed the yield point of the material or cause visible
distortion in the anchorage plate when 100 percent of the ultimate load is applied. Anchorage assemblies shall be recessed so that upon
completion of the structure, all parts shall have at least 2 inches of conerete cover.

505.3.07B Ducts
All ducts for post-tensioned structures shall consist of rigid gaivanized ferrous metal, be mortar-tight and be accurately placed. Transition
couplings connecting rigid ducts 1o enchoring devices need not be galvanized.

Rigid ducts may be fabricated with either welded or interlocking seams, Galvanizing of the welded seam will not be required. Rigid
ducts shall have sufficient strength to maintain their correct alignment during placing of concrete. Joints between sections of rigid duct
shall be positive metallic connections which are mortar-tight and do not result in angle changes at the Jjoints. Waterproof tape shall be used
at the connections. :

Ducts and vents shall be securely fastened in place to prevent movement. After installation in the forms, the ends of the ducts shall be
covered to prevent entry of moisture or debris. All ducts shall have vents within 3 feet of high points, and at any additional Jocations
shown. Vents shall be 1/2 inch minimum diameter standard pipe. Connections to ducts shall be made with metallic structural fasteners.
The vents shall be mortar-tight, taped as necessary, and shall provide means for injecting grout through the vents and for sealing the vents.
After grouting, the ends of vents shall be removed to provide ! inch of cover to the nearest concrete surface. -

All holes or openings in the ducts large enough to let grout out, or concrete in, shall be repaired prior to placing concrete. Holes less
than 1/4 inch shall be repaired with waterproof tape. . Holes larger than 1/4 inch shall be repaired with a split metal sleeve.

Prior to placing forms for closing siabs of box girder cells, the contractor shall demonstrate to the satisfaction of the engineer that gll
ducts are unobstructed.

505.3.07C Prestressing
Members shall not be prestressed until the concrete has reached the specified compressive strength.

Prestressing steel shall be tensioned by means of approved jacks so that the force in the prestressing steel is not less than the value shown,
Each jack used to stress tendons shall be equipped with either a pressure gauge or a load cell for determining the jacking stress. The
tensioning process shall be conducted so that tension being applied and the elongation of the prestressing steel may be measured at all times.

A record shall be kept of gauge pressures and clongations.

Prestressing tendons in continuous post-tensioned members shall be tensioned by jacking at each end of the tendon. The Jjacking of both
ends need not be done simultaneously, Bent cap tendons may be tensioned by jacking from one end only. -
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Prestressing tendons in simple-span post-tensioned members may be tensioned by jacking from one end dniy. ‘When tensioning is done
from one end only, half of the prestressing steel in each member shall be tensioned from one end of the span and the other half from the
opposite -end. ’

505.3.07D Bonding and Grouting

Prestressing steel shall be bonded to the concrete by ﬁlling the void space between the duct and the tendon with grout. Grouting shail
commence within seven calendar days after a tendon has been stressed.

Accessory equipment which will provide for accurate solid and liquid measures shall be provided to batch all materials.
The grout shall be mixed in mechanical mixing equipment of a type that will produce uniform and thoroughly mixed grout. The water
content shall be not more than 5 gallons per sack of cement. Retempering of grout will not be permitted. Grout shall be continuously

agitated until it is pumped.

Grouting equipment shall be capable of grouting at a pressure of 150 psig and be furnished with a pressure gauge having a full scale
reading of not more than 300 psi. The equipment shall contain a relief valve which will limit grouting pressures to safe values.

When the actual grouting pressure exceeds the maximum recommended pumping pressure, grout may be injected at any vent which has
been, or is ready to be capped, as long as a one-way flow of grout is maintained. The vent which is to be used for injection shall be fitted

with a mechanical shut-off valve.

When the grout pumping pressure exceeds 150 psig and the one-way flow of grout cannot be maintained as outlined above, the grout

shall be immediately flushed out of the duct with water. Under no circuinstances shall the pumping pressure at the duct inlet exceed 250

psig. -

Grout shall be pumped through the duct and continuously wasted at the outlet pipe until no visible water or air is ejected and the efflux
time of the ejected grout is not less than 11 seconds. The outlet pipe shall then be capped {or the valve closed) and the pumping pressure
or 60 psig, whichever is greater, shall be maintained for at least 30 scconds, after which time the valve at the injection pipe {or vent being
used for injection) shall be closed while maintaining this pressure. Valves and caps shall not be removed or opened until the grout has set.

In temperatures below 32° F, ducts shall be kept free of water to avoid damage due to freezing.
Grout shall not be above 90° F during mixing or pumping.
Following grouting, all grouting and anchorage recesses shall be filled with concrete and finished flush.

505.3.08 Steam Curing
Steam curing shall be done under an approved enclosure to contain live steam and minimize moisture and heat loss. The steam shall
be at 100 percent relative humidity to prevent loss of moisture and to provide excess moisture for proper hydration of cement. ' Application
of the steam shall not be directly on the concrete. . : '

The initial application of steam shall be from 2 to 4 hours afier the final placement of concrete to allow initial set of the concrete to take
place. During application of the steam, the ambient temperature within the enclosure shall increase at a rate not exceeding 40° F per hour
until a maximum temperature of from 140° to 160° is reached. The maximum temperature shall be held until the concrete has reached
the desired strength. When the steam is discontinued, the temperature within the enclosure shall not decrease at a rate exceeding 40° per
hour until a temperature that is approximately 20° above the temperature of the air to which the concrete will be exposed has been reached.
The concrete shall not be exposed to temperatures below freezing for 6 days after casting.

The steam supply line to the enclosure shall be equipped with a metor-operated modulating steamn control valve operated by a temperature-
sensing element located in the enclosure such that it will measure the temperature within the enclosure. The steam distribution within the
enclosure shall be through suitable ports located on each side of the units being cured, on 30-foot centers, or closer if necessary, to keep
the units completely and uniformly surrounded with live steam. The enclosure shall be equipped with a recording thermometer.

505.3.09 Transpoftation and Storage

Precast girders and slabs shall be transported in an upright position. Points of support and directions of the reactions with respect to
the girder and slabs should be approximately the same during transportation and storage as when the units are in final position.

505.4.00 Measurement and Payment
505.4.02 Unit Price Basis
Prestressed concrete members will be measured and paid for at the unit price for each size and type listed in the bid schedule.
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505.4.03 Lump Sum Basis

LN Prestressed concrete members will be measured and paid for on a lump sum basis for all required.

= 505.4.01 Incidental Basis

When prestressed concrete members are specified as comp

onents of a structure and no separate bid item is listed, the prestressed concrete
components will be considered incidental work.
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SYMMETRICAL "V _TYPE GUTTER

THICKNESS OF ASPHALT PAVING.
ONCRETE SHALL BE CLASS 3300.

'JTAL 'MDTH OF THE NON-SYMMETRICAL "V GUTTER MAY BE
‘€D TO 30" WHEN CONSTRUCTION WITH A CURB—EXTRUSION

RUCT 6° BENCH MONOLITHICALLY WITH VALLEY GUTTER TO
7 UNDER PAVING FOR PAVEMENT SUPPORT.

BENCH IS NOT REQUHRED, CONSTRUCT 1"

PREMOLDED FILLER AGAINST VERTICAL FACE WHERE VALLEY

 ABUTS CONCRETE.

RUCT & x d DB'-‘RESSED BENCH WHERE VALLEY GUTTER

ASPHALT PAVEMENT.

BATTER ON VERTICAL
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1 STANDARD CURB — ' 5
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TYAICAL SECTION THROUGH RAMP

CURB RAMPS
NOTES:

1. THE "AMERICANS WITH DISABIUMES ACT" (ADA) REQUIRES THAT ACCESS RAMPS
TO SIDEWALKS CONFORM TO ALL FEDERAL GUIDELINES., EXCEPTIONS TO THE

REQUIREMENTS IN_ THIS DRAWING MUST BE APPROVED BY THE ENGINEER AND
MUST COMPLY WITH ADA.

2. NO ABOVE GROUND UTILITIES ARE PERMITTED WITHIN RAMP AREA.
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3. LANDINGS SHALL BE PLACED AT THE TOP OF EACH RAMP.
THE SLOPE OF THE SURFACING AT THE BOTTOM OF THE

LANDING SLOPES SHALL NOT EXCEED 50:1 IN ANY DIRECTION.]  APWA OREGON CHAPTER

RAMP SHALL NOT EXCEED 20:1 FOR A DISTANCE OF 2*' (SEE
TYPICAL SECTION ABOVE).

TEXTURE. TEXTURING SHALL BE DONE WITH AN EXPANDED

METAL GRATE STAMPED INTO THE CONCRETE. :

4. MINIMUM LANDING DIMENSIONS SHALL BE 4° X 4", SIDEWALK
5. RAMP SURFACE SHALL BE TEXTURED WITH RAISED DIAMOND ACCESS RAMPS

6. CONCRETE STRENGTH SHAL! BE 3300 PSI DATE:
AUG 1996

FIENAME: APWADOS3.0WG




Wil H

5 14.36'| 7/18°
5.5' 14.05|13/32"
16 _13.73"| 3/8
6.5 |3.41°|11/32
71310 5/16°
1.5 [2.78'] 9/32°
g {2.46'| 1/4"
8.5' 12.18') 7/32"
g ]1.83'| 3/18"

STANDARD CURB o
AND GUTIER _ 9.5' |1.51'] 5/32"

100 _11.20°] /8"
10.510.78'{ 3/32" |

RETAINING CURB

COMBINED CLRB RAMP

STANDARD CURB
AND GUTTER

: ——I 4'MIN I—- 1/2 To
NO LIP o 1S _.l |_3/4 NOM.

7 ;g.a_'oooy/w

MIN. 2% OF 3/4"-0

CRUSHED AGGREGATE BASE OOOO ' Is‘
TYPICAL SECTION THROUGH COMBINED CURB RAMP O e
NOTES: | RAMP TEXTURE DETAIL

1. THE "AMERICANS WITH DISABILITIES ACT" (ADA) REQUIRES THAT ACCESS RAMPS
TO SIDEWALKS CONFORM TO ALL FEDERAL GUIDELINES. EXCEPTIONS TQ THE
REQUIREMENTS N THIS DRAWING MUST BE APPROVED BY THE ENGINEER AND
MUST COMPLY WITH ADA. '

2. NO ABOVE GROUND UTILTIES ARE PERMITTED WITHIN RAMP AREA.

3. LANDINGS SHALL BE PLACED AT THE TOP OF EACH RAMP.

LANDING SLOPES SHALL NOT EXCEED 50:1 IN ANY DIRECTION.
THE SLOPE OF THE SURFACING AT THE BOTIOM OF THE RAMP APWA OREGON CHAPTER

SHALL NOT EXCEED 20:1 FOR A DISTANCE OF 2 (SEE
TYPICAL SECTION ABOVE).

4. MINIMUM LANDING DIMENSIONS SHALL BE 4'x 4. SIDEWALK
5. RAMP SURFACE SHALL BE TEXTURED WITH RAISED DIAMOND ACCESS RAMPS

TEXTURE. TEXTURING SHALL BE DONE WITH AN EXPANCED
METAL GRATE STAMPED INTO THE CONCRETE.

6. CONCRETE STRENGTH SHALL BE 3300 PSI. DATE: DRAWIG NO,
o : AUG 1996 206A
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N

-

VARIABLE

A.C. OR CONCRETE
AS SPECIFIED

CONTRACTION
JOINT (TYP)

CONSTRUCT CURBING MONOLITHIC WITH|..
FILLET. INSTALL WHEELCHAIR RAMPS
AS DESIGNATED DN PLANS (SECTION A-A).

_____ " T TOVAITEY GUITFR

VALLEY GUTTER
FILLET

U SHAPE CHANNEL
- VALLEY GUTTER ™ "‘jAs DIRECTED —/ S
- 4LIGN VALLEY. GUTTER
TH STANDARD CURB
PLAN VIEW
VALLEY GUTTER ACROSS INTERSECTION
VALLEY GUTTER FLOW UNE o 5
. g
STD. SIDEWALK, X [ - ]
WIDTH AS SPECIFIED /
b y
STANOARD LANDSCAPED
STRAIGHT "CURB ] @WTS AS DIRECTEDy - AREA
TOP OF CURB SHALL MATCH
SIDEWALK GRADE
CONTRACTION . VALLEY GUTTER AC. OR CONCRETE
JOINT (TYP) TN APRON AS SPECIFIED
] — — — — — — S — — [ TRANSITION

nzau\'l'—r—/i : _i
T UNE —" KREMOVE AND REPLACE PAVEMENT
AS SPECIFIED
PLAN VIEW
COMMERCIAL DRIVEWAY APPROACH
NOTES:
1. ORDER OF CONSTRUCTION: '
A CONSTRUCT VALLEY GUTTER AND TRANSITION SECTIONS. APWA OREGON CHAFTER
B. CONSTRUCT & SIDEWALK ACROSS DRIVEWAY AREA.
C. CONSTRUCT APRON. INTERSECTION
D. PCC APRONS SHALL BE JOINTED IN ACCORDANCE WITH AND
DRAWING 212 .
2. CONCRETE SHALL BE CLASS 3300, COMMERCIAL. DRIVEWAYS
3. CONSTRUCT 3/4"—0 AGGREGATE BASE Z° THICK
FOR CONCRETE DRIVEWAYS AND &' THICK FOR pyossy prom—
AC DRIVEWAYS. AUG 1996 207

FILENAME: APWADOO7,0%G




DRIVEWAY /ALLEY \o——— DRIVEWAY OR ALLEY —\
ADJUSTMENT Y ISOLATION JOINT— 3
- TO SIDEWALK GRADE

,/"" /\

BROOM PATTERN

4'MIN r
50:1

N WS S I -
. R .
p Frc TS e

MIN, 2° OF 3/4"-0
'CRUSHED AGGREGATE BASE
1 .
8 (MAX). -
_ DRVEWAY/ALLEY RAMP
NOTES; - _
1. RESIDENTIAL DRIVEWAYS AND élDEWALK SECTIONS THROUGH

ORIVEWAYS SHALL HAVE A MINIMUM NOMINAL THICKNESS OF &°.
CONCRETE STRENGTH SHAEL BE 3300 PSi.

2. CONCRETE FOR COMMERCIAL USE AND ALLEY APPROACHES SHALL HAVE A MINIMUM
NOMINAL THICKNESS OF 8". -CONCRETE STRENGTH SHALL BE 3300 PSL.

3. CURB TRANSIMIONS FOR COMMERCIAL USE AND ALLEY APPROACHES
SHALL BE S FEET,

4. CONSTRUCT CONTRACTION JOINT iN CENTER OF DRIVEWAY
WHEN DRIVEWAY WIDTH EXCEEDS 15"

3. NO LIP AT GUTTER '{F USED -AS SIDEWALK ACCESS RAMP.

6. SEE_SIDEWALK DETAILS FOR RESTRICTIONS AND ' - | APWA OREGON CHAPTER

-SPECIFICATIONS NOT SHOWN.

SENETA, I T2 ore 07 SO0 Tenon 0 i
THE SIDEWALK. THE SLOPE OF THE APRON IS MEASURED _ : : PROACHES

7. THE 50:1 CROSS—-SLOPE OF SIDEWALK 1S MEASURED FROM . DRIVEWAY AND ALLEY

RELATIVE TO HORIZONTAL. WITH DEPRESSED CURBLINE SIDEWALK
Jose ORAWING NO.
AUG 1996 208
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2

———————
FILENANET APWAQUSZ.DVG

TN

R ¥ N —— i
RAMP \Y A > ’
OPTIONAL CURB N
'é'ENmMUM RETURN 3' RADIUS - - Wi 0 ANDARD WING
N WHERE OIRECTED A -;3_/4"up1._.. L UL TR @,‘_
I [ 5 X - | \
S—, N AN N N
_________ L.,.....__..._.._\‘....___________...n...&.Ja‘____.J
< WIDTH _AS_SPECIFIED < ¥ N
’ ISOLATION JOINT
STD. CURB & GUTTER -

DAVEWAY / ALLEY APPROACH FOR SET-BACK SIDEWALK i

DRIVEWAY
ISCLATION JOINT:

CONTRACTION OR COLD JOINT

TYPICAL SETBACK
" SIOEWALK

SIDEWALK
WIDTH AS
SPECIFIED
8" MiN.

AN

»
SETBACK
(AS"SPECIRIED)

TYPICAL CURB
UNE SIDEWALK

D — %
N SN N RN N\
—j""'j"t " S """" T 5 = ‘S“J
510, CURé & GUTTER .- -3 WIDTH AS SPECIFIED 3 :

DRVEWAY / ALLEY APPROACH FOR CURS LINE &PARTIALLY SET-BACK SIDEWAL KS

NOTES:
1. RESIDENTIAL DRVEWAYS AND SIDEWALK SECTIONS THROUGH : TG
: BASE

DRIVEWAYS SHALL HAVE A MINIMUM NOMINAL THICKNESS OF 6.
CONCRETE STRENGTH SHALL BE 3300 PS.

2, CONCRETE FOR COMMERCIAL USE AND ALLEY APPROACHES SHALL HAVE A MINIMUM 8 MAX.
NOMINAL THICKNESS OF B'. CONCRETE STRENGTH SHALL BE 3300 PSI.

1

3. CURB TRANSITIONS FOR COMMERCIAL USE AND ALLEY APPROACHES
"SHALL BE S FEET. DRVEWAY /ALLEY RAWP
4. CONSTRUCT CONTRACTION JOINT IN CENTER OF DRIVEWAY
WHEN DRIVEWAY WIDTH EXCEEDS 15'. APWA OREGON CHAFTER
5. NO LIP AT GUTTER IF USED AS SIDEWALK ACCESS RAMP. DRVEWAY
6. SEE SIDEWALK DETAILS FOR RESTRICTIONS AND
SPECIFICATIONS NOT SHOWN, AND
7. THE 50:1 CROSS—SLOPE OF SIDEWALK IS MEASURED FROM - ALLEY APPRO
SR T Bl e e e | e o BoewLK
UNNING SU
THE SIDEWALK. THE SLOPE OF THE APRON IS MEASURED : : Of S
RELATIVE TO HORIZONTAL. oaTE: ORAMIG. M.
‘ AUG 1996 208A




2

STD. ALLEY APPROACH
- ISOLATION JOINT CONTRACTION JOINTS
/_ /7{15' 0.C. SPACING)

N o L
h (HHHE
/
/. ) P
/
~CTYPICAL LOCATION
\FOR DRAINAGE
STD. CONC. WALK
NOTES:
1. ALL EDGES SHALL BE TOOLED WITH 1/2° RADIUS.
2. CONCRETE STRENGTH SHALL BE 3300 PSL
PLAN
RESIDENTIAL ALLEY = & THICK
COMMERCIAL ALLEY = B THICK
:2-4% SLOPE __;_—-2—4% SLOPE
‘ /&y -0
CRUSHED AGGREGATE BASE
{EVELING COURSE
TYPCAL ALLEY (NVERTED CROWN) SECTION
APWA OREGON CHAPTER
ALLEY
OATE:; DRAWING NO.
AUG 1996 209
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PREMOLDED JOINT MATERIAL

TYPICAL ISOLATION ANSION) JOINT

1/2

NOTE:
ALL JOINTS TO BE TOOLED WITH
1/2" RADIUS UNLESS SAWCUT

APWA OREGON CHAPTER

CONCHETE PAVEMENT
JOINTS

“DATE: DRAWING NO.

AUG 1996 210

FILENAME: APWAQOS1.0WG
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/‘“"N"ﬂ\

CONSTRUCT 1/2" TQ CONSTRUCT DRIVEWAY
3/4 RADWS U r " APRON
MIN, 3* SAWCUT AND .

VERTICAL BREAK

GRS
=M=
=
PLACE ADHESIVE ALONG
EXISTING COMBINATION JOINT IMMEDIATELY PRIOR TO
CURB AND GUTTER POURING NEW CONCRETE
SEE NQTE 4 '
. 1. SAWCUT THROUGH GUTTER PLATE SHALL BE MADE AS CLOSE

L TO CURB FACE AS POSSIBLE.

2. COMPLETE CURB AND GUTTER SHALL NOT BE REMQVED UNLESS
DIRECTED BY THE ENGINEER.

3. WHEN STRAIGHT CURBS ARE REMQVED, A MINIMUM OF 2 FEET
OF PAVEMENT FROM THE FACE OF CURB SHOULD BE REMOVED
AND REPLACED.

4. WHEN ENTIRE GUTTER PLATE IS REMOVED THE EXISTING

. PAVEMENT SHALL BE CUT BACK AND A 6" MONOLITHIC CONCRETE

BENCH SHALL BE CONSTRUCTED WITH THE NEW GUTTER TO PROVIDE
SUPPORT UNDER PAYEMENT. (SEE VALLEY GUTTER DETAILS).

APWA OREGON CHAPTER

CURB KNOCKOUT
FOR DRIVEWAYS

B DATE: . DRAWING NO.
MAY 1992 21
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PLACE "C" MIX AC MINIMUM -
THICKNESS OF 4 OR THE

THICKNESS OF THE REMOVED
PAVEMENT, WHIC i — 6" |~
GREATER. 'COMPACT MIN.

AS SPECIFIED —
EXIST. PAVEMENT '

MINIMUM - TRENCH PATCH WIDTH
ROLLER WIDTH PLUS Z°

TACK COAT CUT EDGES.. -
\

SEAL SURFACE OVER
JOINT WITH TACK
MATERIAL AND SAND
(AC PATCH ONLY)

EXIST. PAVEMENT

2042

R RTINS

UNDISTURBED
BASE (EXIST.)

NOTES;
1: ALL EXISTING AC OR PCC PAVE-
- MENT SHALL BE SAWCUT PRIOR
TO REPAVING.

2. CONCRETE PAVEMENT SHALL Bt
REPLACED WITH CONCRETE TQ A
MINIMUM THICKNESS OF 6" OR TO
THE THICKNESS OF REMOVED
PAVEMENT, WHICHEVER IS GREATER.

3. IF EXISTING BASE MATERIAL
IS CTB OR ATB, THEN REPLACEMENT
BASE MATERIAL SHALL MATCH EXISTING.

12" MINIMUM

AN \N\X\x\\?\‘x \_\;\Nx\
A R A AR
ARt
ity

UNDISTURBED

\\\‘jféE(Emsnj '
COMPACTED AGGREGATE _

BASE, CDF OR FULL
. DEPTH ASPHAET AS DIRECTED

T———~COMPACTED TRENCH

BACKFILL AS SPECIFIED

TRENCH WIDTH =

(ACTUAL)

APWA OREGON CHAFTER

STREET CUT

DATE: DARAWING NO.

AUG 1996
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7 3/4°

A St N S RN

VP2l ZA
LN

=l
VIR ....ﬂE_u_ et U bt 1 fomret 14

1

——1'=0"

{11

EmEMEMEmEW_EWEmEMEM_A

| =115

-y

==l =ll=

T _ _”_._l

A T T T T T ]

LI

TN

ELEVATION

APWA OREGON CHAPTER

SURVEY

MONUMENT BOX

DRAWING NO.

MAY 1992

DATE:

NOTES:

1. CONCRETE SHELL BE CLASS 3000,

2. FRAME AND COVER SHALL BE CAST IRON OR ALUMINUM.
3. COVER SHALL HAVE “MONUMENT" CAST INTO TOP.

FILENAME: APWADO14.0WG




EICRERRR)Y
O3HSNYD SNNIN p/€

ILVIIYDOV
Q3IHSNYD SNNIN f/€

3NOZ 3dld

ONIQ038 3did

TRENCH FOUNDATION
STABIUZATION, AS REQUIRED

NOTE:
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)

coupmnv’/
PIPE ZONE

~——— FOR_FLEXIBLE PIPE,
CRADLE SHALL BE 2/3
PIPE BARREL DIAMETER

1/4 PIPE OUTSIDE
BARREL DIAMETER ——b

Lo
~}.— PCC
MIN. 8 BELOW 4
BELL OF PIPE
L & MIN. QUTSIDE

/] oF FiPE sl
U

TRENCH WIDTH

ENCASEMENT DETAIL
TRENCH WIDTH
' & MIN. ABOVE
4 PIPE BELL ———5 2
ﬁ; . | ———FPCC
[~—— SPRINGUINE OF PIPE
' COMPACTED
- PIPE BEDDING
|_asif sy TR, :
\_,e' MIN. OUTSIDE
OF PIPE BELL
NOTE:
THE CONCRETE SHALL BE CLASS 2000 MINIMUM, APWA OREGON CHAPTER

CONCRETE CRADLE

AND CAP DETAILS

MAY 1992 302 ‘

" FILENAME: APWACO16.0WG



UNDISTURBED
TRENGH WALL

INSTALL 3°. WEEP HOLFS AT .
BOTTOM OF TRENGCH WITH 1/4
GALVANIZED SCREEN OVER
UPSTREAM END.

D

[~—NATIVE SOIL

TRENCH WIDTH

FILENAME: APWAQQ17.0WG

NOTES:
1. CONCRETE

CONSTRUCTED USING FORM

POUR AGAINST
UNDISTURBED
NATIVE SOIL

ANCHOR WALLS (CLASS 30D0) SHALL BE-

WHEN SEWELRS, STORM. DRAINS,

AND OTHER PIPELINES ARE CONSTRUCTED WITH ‘SLOPES 20
PERCENT OR GRFATER. REMOVE FORMS PRIQR TO
BACKFILLING TRENCH.

2. SPACING OF ANCHOR WALLS SHALL BE:

SLOPE;

SPACING:

©20-34X 35 FEET
35-50% 25 FEET
15 FEET OR CONCRETE ENCASEMENT

x

APWA OREGON CHAPTER

PIPE ANCHOR DETAIL

DATE: _ N T
MAY 1892 - 303



ISOLATION JOINT | ~ “OBENING
FILLER (TYP). (4 -0")

30 —f—3'-§ (5-0")t— I-0" —

NOTES:
1. CURB INLET TOF AND BASE SHALL MEET H20 LOADING
2. CONCRETE STRENGTH SHALL BE 3000 PSIL

3. ALL FABRICATED METAL PARTS SHALL BE HOT-DIFFED
GALVANIZED AFTER FABRICATION.

4. FOR STEEP GRADES USE STD. PRECAST INLET WITH 4'-0°
OPENING OR TWO 2'—8" OPENING INLETS.

5.CURB INLET BASE MAY BE PRECAST OR CAST-IN~PLACE.
B,RIMENSIONS SHOWN ABOVE IN PARENTHESIES ARE FOR 4A INLETS.

AND QUTSIDE WIDTH OF 2'6"; ALL OTHER DIMENSIONS AND DETAILS
SHALL, BE AS SHOWN. .

A MANHOLE RING ———e—
& I_ __Is-,_ WITH TAMPERFROOF COVER ﬂ
GALVANIZED DIAMOND ‘ ©
" FLAIE, COVER WiTH O
LOCK "ASSEMBLY

410 x_1'-0" CONC. a
TILE OR PVC PIPE WEER

HOLES AS REQUIRED

1 1/2 A INLET SHALL HAVE A CURB INLET QPFENING WIDTH OF 16" .

| |
| vl
BACK OF CURB | 7 FACE OF CURH .
FACE OF CURB | 1 BACK OF CURB
i | OPTIONAL COVER
N - _ 2'-g° —
CONTRACTION £ 1/4 PER FOOT SLOPE
~ JOINTS TOP—FACE OF CURB~ {57~
4'] R
— g .- AT R ;
1/2" PREMOLDED CURB INLET PAVING 2

I

i

PLAN VIEW
TO STORM
DRAIN
NORMAL GUTTER e “3'24;'— il
FLOW LINE TOP-FACE OF CURB '
4° MIN. CURE
arane 4 &TOP—FACE OF GUTTER SECTION A-A
~ 1 K '
________ = 1/2° X o°
. A sﬂPPORT BoLYS PRECAST
; : CURB INLET
. | P
g | @ -
2 N -
g N
zla H N
= (]
gl N i
[=] § i 1
-
Lyfea —{C+ |
£ Yz ! {
@ i = [ 1
=] L -- ;
3 ! T %
{ DEPRESSED ;
—6"'—— e —'-[6"-— GUTTER AT CURB INLET
(4"-07)
3-8
(5'-0")
FRONT VIEW

APWA OREGON CHAPTER

PRECAST CURB INLET
11/2A,21/2A,4A

DATE: DRAMING NO.
AUG 1996 304

FRENAME: APWAOO18.0WG




1

—=_INSTALL 3" WEEP HOLES
: WITH GALVANL/
MESH SCREEN FOR — =8,

SUBGRADE DRAINA

36 1/2

FRAME: 1/4" X 2 X 2" STEEL (ASTM A—36) ANGLE

{OUTSIDE FRAME)

307 1/2° CCI
BERZE’S
I

1
|(OUTSIDE FRAME)

FRAME AND CRATE PLAN
;1/2" X 2 STEEL (ASTM A-36) BARS BE WELDED

\ALL CORNERS OF
GRATE_BARS TO

1582 1/2° CC

L_H_L_L_I_.LJ_L_I._I_L_L_I_I7LJI2'

GENTER. SARIDENER S

SECTION C-C

= ROUT BETWEEN
% e .

BASIN AND BTM
OF CURB

T IRON
E ACCEP

TES:
MII&MUM SPSE_ w'lQ‘ILIb% MAY BE A

2 CONCRETE SHALL .BE CLASS 3000.

"‘FS"EEA%

MES AND

MIN

SECTION B-B
APWA OREGON CHAPTER
CATCH BASIN
B DATE: - DRAMING NO,
MAY 1992 305
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32
C
I H [
3 X
A 2 r1 A :
b LY 20 | 1] 4
! i )
! 1
t !
| ]
| I
] I
) [
e m— ==
1 1
C -
SECTION B-B
OPTIONAL: INSTALL 3" WEEP DEPRESS THE
HOLES WITH FIELD INSTALLED MESH , GUTTER FLOW LINE
SCREEN FOR SUBGRADE DRAINAGE. : ONLY.
LOCAYE BACK OF FRAME
. 1/2° "FROM CURB FACE
STEEL FRAME '
ST IN easm'? | NORMAL GUTTER SLOPE _X_
X N4 ~3 3 W [ — ‘f“"
e N W
s - ——-.—"':-h"' ’ r
5% mek S sy = N
s '-.{' i
P a : . o
187 MIN. ; - y F
COvER | ] 18 )| :
R T KNOCKOUT B . 4
: lr qj . - ';
B L L] B ) L
) a
‘. .
l'.." "
o . L
.. -.'_q‘ . . x .l‘ p
SECTION C-C
NOTES: APWA OREGON CHAPTER
1. CATCH BASIN & GRATE SHALL MEET H20 LOADING
2. CONCRETE STRENGTH SHALL BE 3000 PS!
3. PRECAST WALLS SHALL BE A MINIMUM OQOF 4" THICK.
4, SEE DRW 3058 FOR FRAME AND GRATE TYPE '3’
5. DEPRESS GUTTER FLOWLINE AND TRANSITION GUTTER E '3' CATCH BASIN
AS SHOWN IN DRW. 305C PERSPECTIVE VIEW. -
- DATE: DRAWING NO.
AUG 1996 305-A
FILENAME: APWA_T3.DWG -~




— 1 3/16°
e [
E E ] | 3ukbe
J BARS n 5
gl b : !
. [ [ | ] Taagz 6 | - |
< BARS L 1
- it [ ~ | 1
Sl =
g i I
s ! n i 1
SRR
I |
1"— ; e WExz T i’_—_ﬂ 7/ —————
CT 1 /4%t 1 /4 12" '
TYPE 3 CATCH BASIN GRATE IN MIDDLE OF 2 SIDES f———24 1:{4"————I‘Tj
a'j. B 3 TYPE 3 FRAME - STEEL
8T F 2y . —
. g ~ e, 0] o o
PRECAST RISER ml
R 33 i
—_
s | s | — | s— T OFTIONAL CAST IRON FRAME
3 | — 3 | i | g FOR A MORTAR-ON TYPE 3 CATCH BASIN
C A I — g 4 -
{ L] I i 1 i — i o I : 1 v |
- CIOdI {22 o : i =
1 ” lr:‘—-L“—]'"*—' T B r n_i ' ‘ T , =
—— 31 o e | Y ) _ i :
i ] T 1 | — a0 - s vy x 2 1/2"50—-—1
C Ii | — :i —r—3 n& - g- Q EDGE FLAT BARS
1 > . | Ty
° - jﬁj 4 ANCHORS o, % i ' Y :
2'g" 1/& h_[f l
B B Tire| v EEIMER e ¢ NS _
F—Q‘i _ I 2 EACH END .
. - | | g 1 2 /T I—~
T~  SECTIONA-A o L vt
- 21/
G-1 CATCH BASIN - 1 EACH/UNIT 2 { - .
. 4 CORNERS g \-3x2 1/7'%3/%
i 28— ] 3ie |/ 5:\——| l—-z /2 ANGLE
& w0
][
=== <1 G-1 AND G-2 FRAME
ettt ot '.l T INET TYPE] vV Y
| ma— ) | i a1l 11 1] - ~ -
e | m— ow— o 5= | o T Ty G-1, CG—1 | 1'-10 3/4"[1'~9 3/8"
va— [ — 10 BI | 'i I G2, CG-2| 2'-4 3/4 |22-3 3/8
! ™ = L
|ux1m Wuf'ﬁ . ;::: : j -2 /T
g e N o T S PP APWA OREGON CHAPTER
~}|—1" outsipE mars o
BECTION A-A
G-2 CATCH BASN 2 EACH/UNIT FRAMES AND GRATES
CAST FION GRATES G-1G-2TYPE 8
CATCH BASIN, FRAME AND GRATES SHALL MEET H20 LOADING o TR
AUG 1996 3058
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| INCET TYPE ] Wy X
G-1 2'-8 7/8 | 1'-8 7/8 |10 9/16°
- N G-2 -3 3/8 | 2 3 3/8 |16 9716
wi| | NOTES; -
! ! 1. CONCRETE STRENGTH SHALL BE 3000 PSi
— . = 2. PRECAST BASE WALLS SHALL BE A MINIMUM 4" THICK.
—— 28 1/4 CAST—IN—PLACE BASE WALLS SHALL BE 6 THICK.
3. "X DIMENSION ASSUMES A 24" GUTTER. ADD 6"
— FOR AN 18" GUTTER.
8 —
OPTIONAL:
fotaL  Weep  TORVEW STEEL FRAME CAST N _ NORMAL PAVEMENT
HOLES WITH FIELO INSTALLED TOP SLAB OR BASIN {I A
MESH SCREEN FOR SuU8- ~~ TOP SLAR |S CAST—[N—PLACE) CURB
GRADE DRAINAGE -
LOCATE BACK OF FRAME W
— f~ 1/ FROM- CURS FACE{’ g
. NL Lt brop Back oF
| VARIABLE Nt y FRAME AND
=29 18" MIN. - ' R GRATE 1 1/2"
COVER T
! =
e L L
d e & (CAST—IN—PLACE) - ] 187 MIN, SUMP .
‘,, N ‘ e o "
4 ) . . . . ) v Y -.‘ ) .
W1
W
NORMAL GUTTER DROP_BACK OF FRAME
FLOW LINE . D GRATE. 11175 BELow

NORMAL GUTTER FLOW UINE

DEPRESSED GUTTER
FLOW LINE

MATCH NORMAL PAVEMENT GRADE AT
FRONT EDGE OF GUTTER FLARE AND
CATCH BASIN TOP SLAB

/.FLARE GUTTER IN TRANSITION SECTION

40 1/4
NORMAL GUTTER NOTE:  PRECAST TOP SLAB SHOWN WITH GUTTER
FLOW LINE TRANSITION FLARE IF TIEE Tog smaT IS $Asr-tTN—

- PLACE, NO FLARE IS REQUIRED IN THE TRANSITION
TOP=FACE OF CURB gﬁ';%?sgfow UNg SECTION: MATCH THE TOP FRONT EDGE OF THE
/TOP-—FACE OF GUTTER FRAME AND THE TOP FRONT EDGE OF THE CAST—IN—

e . PLACE TOP SLAB TO THE NORMAL PAVEMENT GRADE.

I e et H RS B l 1 1/2'.

[FRONT VEW APWA OREGON CHAPTER
4 [ == 4 TYPE G-1, G-2 CATCH BASIN
| . WITH SUMP
‘ = 5 5/16" X
i ! DATE: DRAWING WNOL
PLAN ViEW AUG 1996 305C
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35- f-\

USE ASTM A-36 STEEL
AND AWS E-~7024
WELDING ELECTROOES

STANDARD
FRAME AND- GRATE

|
r4%~2vr 21ﬁ~}%f¥@
vy | i: .

E ]
18 17 R

N I N N O 1 Ok
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¥
[ -aa?
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N o P, ¥
o . .y,

e -

Y77 l- - INLET EECTION
} FRAME -
Y

MO | |
ml |

3/4 Tve, i

-
- [
o *...L

A
=

o
2 Ty

\Jq\_)
'\“ 'I"'
LN
I —
—
—
C/
1

13/16"

===
il
a
N
Gl

BKE-PROOF GRATE : e e &

#1" LIFTING
HOLES

216" x 3°
rKNOCK QUT (4) :
o 14" ] I - 21.5°

L L s

e

T
'TJ‘.‘\.
a
]
i
ity
=

n " o
I 1

" —
Ao et e P
y &, LAY R RN

3| X
S 1 r'cL b
R J20
e P
R B
‘.’!‘?: .4 .L-" :
| AR
b e Fe*]
w il 2

4 .}F

APWA OREGON CHAPTER

st YT 1 TYPE 4
T b L] . CATCH BASIN DETALL

ey

DATE: DRAWING NO,
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FILENAME: APWA_T4.0WG

%ﬁ'




"’ﬁf"ﬁ

i1 Fx13 GRID OF 122" sQ

EDGE FLAT STEEL -BAR

OLLED TO FORM
CIRCLE 1/2° LESS IN QUTER
DIAMETER THAN PIPE BELL.
DEPTH OF FRAME TO BE SAME
AS PIPE BELL DEPTH.

| FRAME OF 1/2" SQUARE. EDGE
= STEEL BAR

i TH——ALL JOINTS IN GRATE TO

8E WELDED 1/4"

CONCRETE APRON

PLAN

[+~—— DEPTH AS REQUIRED ~—]

NOTES:

18" ~ 247

SPECIFIED OR APPROVED,
3. NOT FOR USE IN VEHICULAR TRAFFIC AREAS.

LD. PIPE

SECTION A-A

= 0.0, PIPE BELL + 247

\ CONCRETE BASE

1. GRATES SHALL BE CONSTRUCTED FOR BICYCLE SAFETY.
2. PRECAST CONCRETE CATCH BASINS MAY BE USED WHEN

APWA OREGON CHAPTER

AREA DRAINAGE BASIN
OR
FELD INLET

DATE: ORAWING WO,

AUG 1996 306
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é\

\\

o — —————

3-3 3/8

SECTIONB-B
5/8 X 2 1/7° SQ. EDGE
FLAT BAR

-3
$SQ. EDGE FLAT BARS

| _. |
a"~z--35/a'—le- i

5/8 X 2 1/T

X 2—6 1/4°s0.
EDGE FLAT BARS

11/2~]

A
L4

— SPACING :_5"..ON CENTER —"—1 Lz

|

|

i

|

-

4
2“""5‘

- 3/16" BOTH ENDS
DITCH INLET GRATE \—A{L A

1'-4 1/2°

1 vARIABLE

Lol

i

1 V |
i 1
i 7 m -—I
C¥—1/2 x 2 /7 sof— PLAN
> 1.] EDGEF\IA BARS 2 578
T i l_r3' 4 ancHors - CIE
N | 174 1. CONCRETE STRENGTH SHALL BE 3000 PSi.
) : ] : 2. G-2 GRATES MAY BE USED IF APPROVED
, " - BY THE ENGINEER.
| 21/ . 5/8 X 3 _8OLT 3 CATCH BASIN, FRAME, AND GRATES SHALL
P/ 3 2 EACH END MEET H20 LOADING.
-~ 2 1/2 " 4. INSIDE FRAME DIMENSIONS: 2'-3 3/8",
. o1 2’28 1/2.
: 1
A CORN'E:SL" 2z \_1L,, 1/2° X 3/8 ANGLE
3/16 APWA OREGON CHAPTER
%) .
3/8" CROSS BARS SHALL BE FLUSH WITH THE GRATE SURFACE AND
MAY BE FILLET WELDED, RESISTANCE WELDED OR ELECTROFORGED DITCH INLET
TO BEARING BARS.
DITCH INLET FRAME
INLET v Y Y. ] NO.
TYPE 1 loF BARS TYPE DATE: DRAWING NO.
D | 2°—-4 3/4" |27-3 3/8" | 2°-3"] ¢ 1 AUG 1996 J06A

FILENAME: APWADOS4.DWG
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JOl AND X -
SURROUND CARRIER PIPE A SECTIONS  LONGER THAN 8'

A STRAP WOODEN SKIDS TO PIPE, 3 SKIDS
PER PIPE SECTION. SKIDS TO SUPPORT
FULL LENGTH OF PIPE EXCEPT BELL

CONCRETE PLUG AT EACH END OF CASING

;

T " __—STEEL CASING

0.0, PIPE BELL
- 1.D. CARRIER PIPE

0.D. PIPE
BARREL

CEMENT SLURRY

REDWQOD CEDAR OR
PRESSURE TREATED
FIR SKIDS

............

SECTION A-A

NOTE:
PLUG ENDS OF CASING WITH CONCRETE. APWA OREGON CHAPFTER

BORE CASING DETAIL

DATE: DRAWING NO.

MAY 1992 307
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OVERLAP FILTER
| MATERIAL 1 |

VARIABLE
24" NORMAL

GRANULAR DRAIN ROCK
1 1/2" - 3/4"

DRAINAGE GEOTEXTILE

PERFORATED DRAIN PIPE
{ Size as req'd)

APWA OREGON CHAPTER

SUBSURFACE
DRAIN DETAIL

DATE:

AUG 1996

DRAWING NO.

307-A

FILENAME: APWAOGSE 1.DWG
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S

PL

BUILDING SEWER PIPE
SIZE AS SPECIFIED N

3§ )| -
-

\—PLANT FABRICATED TEE FITTING

ON SEWERS 18" AND SMALLER
FIELD TAP ON EXISTING SEWERS
AND NEW SEWERS LARGER THAN 187,

BACKFILL 2X4
AGAINST PLUG TO
PREVENT PLUG
BLOWOFF & SECURE
"2X4 IN PLACE WITH
TRENCH BACKFILL

PLAN
GROUND
EXTEND AT LEAST
SEWER MAIN SURFACE 12° ABOVE SURFACE -
- OR LATERAL e § | bt § | e :
T
ll%”IEE!E%LlF
MINIMUM SLOPE FOR ﬁl [
6" PIPE = 0.010, FOR I
4 PIPE = 0.020. D ="
SEE NOTE 4 b1 || =~ SERVICE CONNECTION
1 MARKER:
MAGNETIC TAPE _ _
GREEN W/ RED LETTERS (WASTEWATER) - , .

\.‘5/4" — 0O PIPE ZONE MATERIAL

AS SPECIFIED
SUPPORT TEE WITH
BEDDING GRAVEL, )
=== MINIMUM 20" WIDE ELEVATION :
NOTES: S ’
1. PIPE AND FITTINGS SHALL BE COMPATIBLE. ONLY
MANUFACTURED FITTINGS SHALL BE USED.
2. MINIMUM DEPTH AT RIGHT OF WAY OR EASEMENT LINE
SHALL BE 4 FEET.
3. MARKER POSTS AND BLOCKING SHALL BE TREATED WQQD. APWA OREGON CHAPTER
POST SHALL BE 2" x 4" FIR. POST TD EXTEND 12"
MINIMUM ABOVE FINISH GRADE AND EXPOSED AREA
SERVICE CONNECTION,
4. WHEN REQUIRED, A CLEANOUT SHALL BE INSTALLED. BLOCKING,
5. LAY BUILDING SEWER AT MAX. 45 FROM HORIZONTAL AND MARKERS
TO ACHIEVE REQUIRED DEPTH AT PROPERTLY LINE WHEN -
MINIMUM SLOPE RESULTS IN EXCESSVE DEPTH. - o DRAWING NO. -
AUG 1996 308
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45

[
il
T

hotes: '
1. PIPE AND FITTINGS SHALL BE COMPATlBLE ONLY MANUFACTURED
FITTINGS SHALL BE USED,

2, Ili_alél‘éirMUM DEPTH AT RIGHT OF VWAY OR EASEMENT UNE SHALL BE 4

3. PLUGGING, BLOCKING, AND MARKING OF UNCONNECTED SERVICES
SHALL CONFORM TO SHALLOW TRENCH SERVICE CONNECTION DRAWING.

. VERTICAL TRENCH WALLS ARE REQUIRED. If IT IS NOT POSSIBLE

TO _MAINTAIN VERTICALGIRE CH WALLS, USE ALTERNATE CONNECTION
METHOD TO MAINTAIN MAXIMUM DISTANCE BETWEEN RISER PIPE
AND TRENCH WALLS. REPLACE ALL EXCAVATED OR DISTURBED

45

LONG RADIUS BEND

WANUFACTURED. OR COMMERCIAL
HUB SET AT 225:1/7 T
FROM VERTICAL.

MANUFACTURED OR COMMERC[AL
HUB SET AT 22—
FROM VERTI

RIAL WITH FULL DEPTH GRANULAR BACKFILL COMPACTED TO

§5% RELATVE DENS ~ APWA OREGON CHAPTER

5. WHERE DEEP CONNECTION IS AT AN ANGLE LESS THAN 45 FROM
"VERTICAL, DUC'ﬂLE IRON PIPE AND FMTINGS SHOULD BE USED.

TYPICAL DEEP TRENCH
SERVICE CONNECTION

DATE:

MAY 1992

DRAWING MO,

FILENAME: APWADD24.0WG
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TP T7 A

B
S A
e 1
| -
5/8 1/2% 4
1 o~
8 7/8"
IRON
o 1 1/7 |
b .
L , AC OR CONCRETE PAVING
Y fo 10 1/ i /-on CTHER SURFACING
L Ml !
A ——
1A
Ak o 3/8" d
iy f
A iy [
oy 14 [ ©
A A B N : =
aT=T} | I :.0:\0' | | ' [
- T . ML

CONCRETE PAD REQUIRED

CLASS 3000 CONCRETE IN PAVED AREAS ONLY

MECHANICAL PLUG ——— |

17 _1/8"

CAST {RON FRAME

DT
I 1
MIN

rva
L

II///A

ALl CLEANOUT MATERIAL TO
BE SAME AS CARRIER PIPE.

4" CONCRETE

BEDDING APWA OREGON CHAPTER

DATE: DRAWING NO.

MAY 1992
FILENAME: APWACOS2.0WG
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=

[r -1 ]\— STANDARD PIPECAP

FINISHED cm&x

S=E ke

Wﬂg' + Ted

| REFLECTVE_MARKER
AS REQUIRED

\—2' INSIDE DIAMETER

GALVANIZED STEEL PIPE
POST WITH THREADED
PIPE CAP

12" — 18 .
- MANHOLE

NOT TO SCALE}
4" EE STANDARD

MANHOLE DRAWING

BSE T=HE P
. =i 4
' 7

]

L e i //4///7

P

NOTES:
OF MANHOLE CONE.
POSTS SHALL BE SET IN CONCRETE

FILLED PVC PIPE POST MAY BE. USED, IF APPROVED.
POSTS SHALL BE PAINTED WHITE.

FILENAME: APWAQO25.DWG

1. AS DIRECTED THE POST SHALL BE LOCATED ON THE STRAIGHT SIDE

AS AN ALTERNATIVE, A TREATED 4 x 4 POST OR 4 COMCRETE

APWA OREGON CHAPTER

MARKER POST

. [ DATE: DRAWING NO.
MAY 1992 S 1|




W CUT SQUARE AND REMOVE PAVEMENT
2—FOOT MINIMUM LARGER THAN MAN
FRAME DIMENSION,
CONFIGURE THE SAWCUT SO THAT THE PATCH
"I'SRA.?-'%OND SHAPED IN THE DIRECTION OF

~—REPLACE WITH 2—INCH THICK PAVING AC.
CLASS SHALL: MATCH THE SURROUNDING
PAVEMENT, (MAY BRING CONCRETE TO
SURFACE IF APPROVED BY ENGINEER)

APPLY TACK COAT TO EDGES OF EXISTING
PAVEMENT BEFORE INSTALLING PATCH.
FINISH JOINT WITH ASPHALTIC SEAL

AND SAND.
STANDARD MANHOLE FRAME
& COVER
PLAN EXISTING PAVEMENT
N E OBTAIN APPROVAL OF THE
aC M U P e e ENGINEER PRIOR TO USE
TR . i R OF ADJUSTMENT RING
. .,‘ ;.. . l‘ 4.
N b s STANCARD MANHOLE
R T RISER RINGS
P TR IR = ~f K )
AP . ."a (CLASS 3000) COLLAR
Sl e r . COMPLETELY AROUND MANHOLE
. R R e o a0 a=
UEIE S e fmm N
?l__ll—lz—lé%l T e DR I%I”%I ROADWAY BASE
- -‘_--- . ' :]II
%é!”; - ' IIIE] II GROUT RINGS IN PLACE —
ST . I ADJUST TO GRADE
'IE_T iy 5%“—1”
= Sl . BEARING SURFACE |
/& SHALL BE MACHINED
CHN), uau Fﬁ&ﬁ%@%“%e%igﬁou
SECTION A-A \POINT OF ORIGIN
TYPICAL MANHOLE GRADE ADJUSTMENT IN STREET 1/2 ——il/ a7

LSTANDARD 1 22 3/& ———]
B 1.5, § MACHINE TO A TRUE 24 3/4
L] I
1 SECTION B-B
APWA OREGON CHAFTER
MATERIAL SHALL BE :
DUCTILE IRON
: MANHOLE
MANHOLE ADJUSTMENT RINGS ADJUSTMENT
FOR RESURFACING DETAILS
NOTE: .
THE DISTANCE FROM THE TOP OF THE FRAME TO THE TOP OF THE PATE: DRAWHG NO,
CONE SHALL NOT EXCEED 18", AUG 1996 312
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WATERTIGHT

- CAST IRON TAMPERPROOF 8 WA
(FRAMES AVAILABLE IN STANDARD OR SUBURBAN PATTERN)

| 23 | I |
24 1/2 1 1/€ 0.D. SST WASHER,

BE SUBMERGED. DETAILS

3. FRAMES AND COVERS SHALL BE STAMPED WITH
MANUFACTURER'S NS, HEAF NUMBER A

I 31" gérgz' THICK, 3 REQUIRED
COvEl FLAT Wi .
CAST RON STANDARD > S RECUIReD Pra ahueR
(APPROX. WT. — 387 LBS.) . ; ﬁ
| 27 ] 4. 1/4" NEOPRENE GASKET,
| 25 'I 2 177 OMIT_FOR TAMPER—PROGF
F— 2 — I T COVER
7y ‘Lr | |
| I O | 7 J —
< - 1/2" HEX HEAD SST
T K & \sérzew, 3 REQURED TV
] l R PER COVER
!“_ 24 1/2- _"l NOTE: o - -
30 3/4° 3 REQUIRED, 3/Z" x 1 1/4" PENTAGONAL
OR HEXAGONAL HEAD, BRONZE OR CAD. PLATED. ;
y INSTALL FRAME SO THAT ONE BOLT £0SS IS LOCATED
CAST RON SUBURBAN OVER THE MANHOLE LADDER.
(APPROX. WT. — 305 LBS.)
RUBBER GASKET BOLT-DOWN DETAL z
GLUED INTO (FOR TAMPERPROOF AND WATERTIGHT)
FRAME -
FRAME -
WATERTIGHT GASKET DETAN.
: APWA OREGON CHAPTER
1. TAMPERPROOF COVERS REQ'D ON SANTARY OR STORM DRAIN
MANHOLE WHERE LOCATED IN PEDESTRIAN WAYS OR EASMENT
AREAS. TAMPERPROOF COVERS FOR SANITARY MANHOLES SHALL _
HAVE 2 HOLES MAXIMUM, MANHOLE
2. WATERTIGHT COVERS REQUIRED IF LOCATED WHERE COVER MAY COVER AND FRAME

PCINT OF ORIGIN, . OATE: .

AUG 1986

FILENAME: APWACO27.0WG
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Sision,

=k

BOLTS TO BE FURNISHED WITH STANDARD
HEX—HEAD NUTS & COTTER KEYS. COVER
AND RING TO BE MACHINED TO A TRUE
BEARING AT CONTACT POINTS.

PLAN
4 1/7
3/4
3/4
l— 7/8
k)
< I“E/a‘ BT (ERONAS

1 76

COVER SECTION

¢
—t

te 1/2';——-"———25 1/4'-————| —2 5/8"

3z
SECTION A-A

LD

TENSION WASHER
BOLT — STAINLESS
—CAM LOCK

NUT

: o
. “_;_J_{r._ CAM-LOCK ASSEMEBLY -
| | {7 STANDARD CAM-LOCK ALUMNUM
‘ z-a L =4 /2 FRAME AND COVER
; 2-g" (SANITARY AND STORM)
FRAME SECTION ‘
APWA OREGON CHAPTER
STANDARD CAM-LOCK CAST CAM:ﬁgm MAE‘%ESOVEH
FON FRANE AND COVER (CAST IRON AND ALUMINUM)
DATE: oamuc NOL
MAY 1992 314
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MANHOLE FRAME AND COVER *
AS SPECIFIED.

FRAME AND RISER RINGS SHALL BE SEALED WITH FINISH GRADE

PREFORMED PLASTIC OR RUBBER TO FORM A
WATERTIGHT SEAL. GROUT MAY BE USED FOR

STORM SYSTEMS. ©
PRECAST RISER RINGS N

MANHOLE STEPS SHALL NOT BE .
PROVIDED UNLESS SPECIFIED. \ .

PN
L)

AL JOINTS SHALL BE SEALED WITH 9%
PREFORMED PLASTIC OR RUBBER RING t
T0 FORM A WATERTIGHT SEAL.
GROUTED JOINTS MAY BE USED FOR

STORM DRAIN SYSTEMS
STANDARD PRECAST MANHOLE_SECTIONS —_

AS REQUIRED. o \
RUBBER BOOT _ \

LE 187 MAX

45"
(42" \F SPECIFIED)

A
| E SN ‘Af

MANHOLE BASE , LY IR A A i
-(PRECASTBASES—M.:- I R S S i

BASE ROCK

NOTES: : APWA OREGON CHAFTER
1. STANDARD PRECAST MANHOLE SECTION DIAMETER SHALL BE 48".

USE 42" IF SPECIFIED BY THE ENGINEER.

2. ALL CONNECTING PIPES SHALL HAVE A FLEXIBLE JOINT
WITHIN 18" OF MANHOLE WALL. : " MANHOLE

3. SEE MANHOLE BASE SECTION DRAWING FOR BASE DETAILS.

1 DATE: DRAWING NO. .

AUG 1996 315
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f,ﬁicﬁa,\‘ .

FRAME AND RISER RINGS °
SHALL BE SEALED WITH
PREFORMED PLASTIC OR
RUBBER 7O FORM A
WATERTIGHT SEAL. GROUT.
MAYTEB&SUSED FOR STORM

o
..:

[VARIABLE
| 2" MIN

MANHOLE FRAME AND COVER
AS SPECIFIED.

18" MaX,

PR

PRECAST RISER RINGS /

IA(‘-

//.“‘—‘ FLAT-—TOF: SLAB

MANHOLE STEPS SHA!.L“"”‘--.
NOT _BE PROVIDED
UNLESS SPECIFIED.

4g"

ALL JOINTS SHALL BE ——————e |
SEALED Wik PHeF GGED

PLASTIC OR RUBBER RING

SEAL, JOINTS MAY
8t USED FOR STORM -DRAIN
- SYSTEMS

e STANDARD PRECAST
- /— MANHOLE SECTIONS
. AS REGUIRED.

-

MANHOLE BASE ———— <L
(PRE~CAST BASE SHOWN) «

BASE ROCK

NOTE:
1. SEE MANHOLE BASE SECTION DRAWING FOR BASE DETAILS

2. MANHOLE MAY BE 42" DIAMETER IF DIRECTED BY ENGINEER.

APWA OREGON CHAPTER

FLAT-TOP MANHOLE

DRAWING MO,

315-A

AUG 1996

FILENAME: APWADO2EFT.DWG




MANHOLE FRAME AND
COVER AS SPECIFIED.

FINISH GRADE
FRAME AND RISER -
RINGS SHALL BE SEALED :
WITH GROUT. \ A 1 '
PRECAST RISER RlNcs—<" varapLe 18 MAX.
N I 2 MIN l
- 4
MANHOLE STEPS SHALL }
NOT BE PROVIDED .
UNLESS SPECIFIED. ) ) :
R ~'
ALL JOINTS' SHALL BE - g .
SEALED WITH PREFORMED - '
MASTIC TO"FORM A 1.
WATERTIGHT SEAL ‘ : SAND COATED BELL
: Wé RUBBER GASKET JOINT
\ . USE FLEXIBLE JOINT
K ] ‘d.
STANDARD .PRECAST ———————f- | VARIABLE, &
; , , THRU 18 ASTM D 3034
M GiRen. NS g & MIN s SDR 35 PVC 90° SHORT
VARIABLE LENGTH RADIUS ELBOW TO MATCH
= QUTLET PIPE WiTH TRANSITION
i COUPLING AS NECESSARY.
48 TO FACILTTATE LATER REMOVAL
: "OF THE ELBOW, DO NOT
/ INSTALL THE RUBBER IN THE
| " BELL RECENVING THE ELBOW.
. VARIABLE 1™ GROUT TO MANHOLE
3 MiN, ,\
M T~ SHORT NIPPLE SECTION
Boc M DIgHEIER S " 247 MIN __| oa* | ¥ AS REQUIRED — MINIMUM &
COATED. OR USE FLEXIBLE MAX. T
B00T - .
:" 2 ....
A R |
R G R S (BE REUT
o B wpus W RE & ;’"N
APWA OREGON CHAPTER
NOTE:
RS TS ST o * POLLUTION GONTR
2. ALL PRECAST SECTIONS SHALL CONFORM TO oL
REQUIREMENTS OF ASTM C MANHOLE
3. ALL CONNECTING PIPE SHALL mvz A FLEXIBLE
JOINT WITHIN 18 OF MANHOLE WALL. WITH ELBOW
- 1 oate: DRAWING NO,
- AUG 1996 3158
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)

MANHOLE FRAME AN
COVER AS SPECIFIED

FiNISH GRADE

WITH GROUT.

U Lt L N u
h‘ _ —ll __T
PRECAST RIiSER R!NGS_< VARABLE 18" MAX.

MANHOLE STEPS SHALL '
NOT SE PROVIDED
UNLESS SPECIFIED. .

-ALL JOINTS SHALL BE . n
SEALED WiTH PREFORMED . <

MASTIC TO FORM A

WATERTIGHT SEAL a. SAND COATED

4
% | IF PIPE IS PVC
a4’ \ v :
_ . [ £ THRU 1B" TO MATCH
STANDARD PRECAST — " VARIABLE, 4 /" OUTLET PIPE WITH TRANSITION

MANHOLE SECTIONS
NMANHOLE SEC 4 g MIN e COUPLING AS NECESSARY.
VARIABLE LENGTH __| v / ,
i 48" .
{ MECHANICAL PLUG —F - '
: y 24 MIN =
18" MAX. DIAMETER .
EOATE0 OR DSE L BXIBLE bl >
BOOT - g - ] OUTSIDE DROP
"ol _PIPE DIAMETER TO MATCH
, <"1 MAIN LINE PIPE DIAMETER
v v 3| __CLASS 3000 CONCRETE
18" MIN. . 2
v t-' \;" M 5‘ FER TS . ":. . .'
: AT . - » l

W P T R Y
|y £ waur ®R R 6" MIN.

: t

NOTE:
1. STANDARD PRECAST MANHOLE SECTION DlAMETER APWA OREGON CHAPTER
Y BE 42° IF DIRECTED BY ENGINEER
2 (ARG ST S oo o ConT
3. ALL CONNECTING PIPE SHALL HAVE A FLEXIBLE POLLUTION OL
JOINT WITHIN 18" OF MANHOLE WALL. IF THE FIFE IS PVC, MANHOLE
IT_SHALL BE EPOXY—SAND COATEDC WHERE IT IS GROUTED '
INTO THE MANHOLE. WITH OUTSIDE DROP
4, CONSTRUCT OUTSIDE DROP PER THE DETAL - :
FOR 'OUTSIDE DROF CONNECTION FOR MANHOLES.' * §oate: DRAWKG NO.
AUG 1996 3i15-C

FILENAME: APWADUE3.0WG



EXTENO PIPE INTO
MANHOLE AND
GROUT SMOOTH

BENCH SLOPE 12:1

NO
e G NG TR
— PIPE CONNECTION SHALL
gﬁoggégﬂ.[% 33\/54 O CRUSHED CONFORM WITH DIVESION 3.
CAST -IN-PLACE MANHOLE BASE
NOIES: SECTION A-A
1. CONCRETE SHALL BE CLASS 3000.

2. CHANNELS SHALL BE CONSTRUCTED TO PROVIDE
SMOOTH SLOPES AND RADII TO OUTLET PIPE.

3. BASES MAY BE PRECAST OR POURED IN PLACE.
4

. THIS MANHOLE BASE SECTION SHALL BE USED
FOR PIPE SIZES UP TO 2

5. USE_RUBBER BOQTS IF PIPE IS _FLEXIBLE
BOOTS MAY BE KOR—N-SEAL OR EQUIVALENT.

u
1
|
1
1
1
1
s
R,
ol
=0
| ~
2% N —
b M - N\
\ ) |
= s
bt I
A = < A
: H
1 1 o
1 1 .
i \
o CONSTRUCT INVERT CHANNELS TO
114 UNIFORM FLOW LINES WITH GRADUAL
! TRANSITION SECTIONS.
N
PLAN
EXTEND FIPE INTO: BENCH_SLOPE
MANHOLE AND GROUT 1241 _ PRECAST BASE
SMOOTH -
| COMPACTED 3/4"~0 CRUSHED
i ; AGCREGATE* BASE
E"MIN- E L
l C SHAPE CHANNEL TO MATCH ‘BOTTOM
HALF OF PIPE,
PRECAST MANHOLE BASE
’ : j SECTION A-A )
PRECAST MANHOLE
SECTION \ I

RUBBER WATERSTOP REQ'D
FOR PVC PIPE

SHAPE CHANNEL TO MATCH
80TIOM HALF "CF PIPE.

APWA OREGON CHAPTER

MANHOLE

BASE SECTION

DATE:

AUG 1996

DRAWING NO.

316
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CARRIER PIPE

DUCTILE

IRON PIPE {

VA A4 T4

\_STANDARD MANHOLE
BASE. MAY BE PRECAST OR

CHANNEI;———/ CAST-IN—PLACE

SECTION A-A
R
T APWA OREGON CHAPTE
1. CARRY-THROUGH PIPE SHALL BE DUCTILE IRON,
2. THIS MANHOLE DESIGN SHALL BE USED ONLY AS DIRECTED B8Y CARRY THROUGH

THE ENGINEER TO MITIGATE UNAVOIDABLE GRADE CONFLICTS.
MANHOLE — STORM

DATE: ORAWING NO.2

AUG 1996 316-A

FILENAME: APWADOG2,0WG




e
at

REMOVABLE
MECHANICAL

PLUG ~——

MANHOLE——__

GROUT

PROVIDE FLEXIBLE JQINT
WITHIN 6" GF CONCRETE
ENCASEMENT

NOTE: ‘
ONLY ONE INSIDE DROP CONNECTION
ALLOWED PER MANHOLE.

MINIMUM MANHOLE DIAMETER WITH DROP
CONNECTION SHALL BE 4B8-INCHES.

MAXIMUM DROP PIPE OIAMETER SHALL
BE 8—INCHES.

TEE

DROP PIPE SHALL BE PVC

L
STRAPS AND 2 1/2° STAINLESS
TS, ST

SHALL BE SPACED EVERY 4
FEET WITH A 2 STRAP
MINIMUM

INSTALL 45" BEND WITH 1 1/2°
x 10 GA STAINLESS STEEL
STRAPS, CONSTRUCT CONCRETE
GROUT FILLET CHANNEL TC
DIRECT FLOW. ANCHOR SECURELY,
S0 AS NOT TO FLAKE OR SPILL
OUT OF PLACE,

APWA OREGON CHAPTER

DETAILS FOR
INSIDE DROP CONNECTION
FOR MANHOLES

DaTE: . DRAWING NO.
MAY 199 317
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- - A o h Al o ot P R T A P T W . . o ]

t=— VARIAQLE —i
4“ l“l
1o
] i Q
P E
i B
| ! &
g i .
z —._.—_'_‘—_.":__'}__ i
= e ——— +---'-§-----)
ot

LFLEXIBLE, JOINT WITHIN & .
OF CONCRETE ENCASEMENT

A ~— CLEAR — 3 SIDES

e ~~——PIPE DIAMETER TO MATCH

N - MAIN LINE PIPE DIAMETER
Fe S~ 1/4 BEND

————CLASS 3000 CONCRETE

APWA OREGON CHAPTER

DETAIL FOR

OUTSIDE DROP CONNECTION
FOR MANHOLES

MAY 1992

DATE: DRAWING NO.

318
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STANDARD
MANHOLE SECTION

FLAT TOP REDUCER

e,

— C
t
|
|
|
|
|
)

N
[
|
:
!
|
|
|
|

"-1

|~ 3000 PSI CONCRETE

CONCRETE FILL ——|

t
5 MIN. FOR
CAST IN PLACE BASE

1

4

&

PHECAST BASE CAST -N-PLACE

COMPACTED 3/4"-0 _x BASE .
: CRUSHED AGGREGATE :;_ECMM
BASE ROCK ' NOTES:
1. MANHOLES MAY HAVE EITHER PRECAST OR
CONCRETE COLLAR CAST-IN-PLACE BASES.
AROUND PIPE

2. MANHOLE SECTIONS SHALL 8E MANUFACTURED
IN ACCORDANCE, WITH C478.

3. LARGE MANHOLE BASES SHALJ. BE USED FOR
PIPE SIZES LARGER THAN

4, MIN[MUM BASE INS!DE -DIAMETER SHALL BE
BASED THE NUMBER AND SIZE O
PIPES ENTERiNG THE _MANHOLE, THE ELEVATION
OF THE PIPES, AND THE M!NIMUM SPACING
BETWEEN THE PIPES.

PIPE S
WALL REMAINING

CONNECTIONS \
L Y i Y

—

1'—O"MIN!MUM BETWEEN
BREAKOUTS FOR

APWA OREGON CHAPTER

LARGE CONCRET
MANHOLE BASES

DATE DRAWING NO.

AUG 1996 319
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F BARS ——__|

S
e
-0
K]
T E BARS
3"
CLR
CAST—IN—PLACE BASE
( N
A\ .
BASE 1.D. 60" 72" 84" a6”
™PE DEPTH+ 0'—-15", 15'-30° Q=15 15°-30° o-15 1530’ 0'-15" 15°=3n
casT Ts 7.0 o0 7.0 0.00 B.O 100 8.0 1.0
IN E BARS s 017 #4 0 #4 @ 9 fre 86 faeoewg | 09 o7 e 8 -
PLACE
5 F BARS 4 @17 fa0 7 #Meco MacE fcew fse ¢ 07 jsew

sINVERT TO STREET GRADE

NOTE:
CONCRETE SHALL BE CLASS 3000. STEEL fg = GRADE 60.

APWA OREGON CHAPTER

LARGE CAST-IN-PLACE
CONCRETE MANHOLE BASE

‘ MAY . 1992 : 320
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SOUTH
&

WEST
R/W

NORTH
&

EAST
R/W

.__\/,///// " S LSS \/—
SANITARY ® ,

WATER JRANGMISSION DHOR ® COMMUNICATIONS

3'05&:.\?.““0”‘ (MAIOR TRUNKS) %RUNKS) G| )

COMMUNICATIONS. )] 3

SEE NOTES BELOW.
NEW RURAL ROADS

SOUTH
&
WEST
R/W

\///'// LA 7 7 7 7 7,

@ SANITARY @
WATER DISTRIBUTION, SEWER POWER,
WATER TRANSMISSION, @ @ COMMUNICATIONS,

QWER, STORM' SEWER
COMMUNICATIONS,

GAS. SEE NOTES BELOW.
EXISTING HIGHWAYS OR RURAL ROQADS

S0UTH NORTH
wesT eAsT
R/W e R/W

L YARIABLE 7't &

KEEP TRENCH OUT OF WHEEL PATH

F SANITARY
PUE = SEWER

® ®
COMMUNICATIONS, ®

JLLUMINATION, STORM SEWER
SOMLS. @ % WATER TRANSMISSION
DISTRIBUTION. (MAJOR TRUNKS)

SYMETRICAL ABOUT ¢ SEE NOTES BELOW
EXCEPT WHERE SHOWN

NEW SUBDIVISION STREETS

NOTES:
(1) MANHOLES SHOULD NOT BE INSTALLED IN WHEEL PATH.
(@) FOUR FOOT MINIMUM COVER FOR DISTRIBUTION FACILITIES TO CROSS. .

() WATER TRANSMISSION AND SEWER TO BE LOCATED UNDER PAVED AREA APWA OREGON CHAPTER

@VAULTS. HYDRANTS, PEDESTALS THAT BLOCK ZONES SHOULD BE RESOLYED
WITH INVOLVED UTIUTIES PRIOR TO PLACEMENT.

@ RECOMMENDED FOR LESS THAN 60 FOOT RIGHT OF WAY.
LATERALS TO BE INSTALLED FROM SANMTARY SEWER LINE TO RIGHT OF WAY
® DURING INMAL CONSTRUCTION. U-nl'JTY LOCA-I—IONS

ATIENTION:
VERTICAL AND HORIZONTAL SEPARATION DISTANCES ARE .
OF ENVIRONMENTAL QUALITY,

CONTROLLED BY THE DEPARTMENT a .
DEPARTMENT OF COMMERCE, STATE HEALTH DIMISION, AND LOCAL DATE ORAWING HO.
UTILITY COMPANIES. MAY 1992 - 321 ,

FILENAME: APWAOQS4.0WG




-

E,7 — #3 HOOK BARS
@ 6 C.C.VERT & 3 - §5
ORIZ. IN CURB

oy
&
n
=
OT
=
=

I TR BRI O T
« i Bl (et J:::;;:E::RIZZZ: : - A -

- B ]
INSTALL 4° WEEP HOLES 3" OPENING @ 45°
WITH GLAVANIZED MESH ‘
SCREEN FOR SUBGRADE &
DRAINAGE @ _I |
SN ING
4 = ~ 1 1/2"
- - : Ei I o 1
“ GROUT /@ 16 1/2"
WEEP —1" y |
24" MIN  HOLE | L
( ! —~{—1 1/
\= ‘
! { 18
{
&
t
—| 6 jf—— 30" ] & — —~] 6" | 15" —] 6" |~
SECTION B-B
SECTION A-A .
NOTES:
1. CONCRETE SHALL BE CLASS 3000.
2. USE FRAME AND GRATE DETAILS FROM
STANDARD DRAWINGS FOR GUTTER INLET.
APWA OREGON CHAPTER
COMBINATION GUTTER
AND CURB INLET
CATCH BASIN DETAILS
QATE: - ORAWING NO.
MAY 1992 322
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GRANULAR DRAIN ROCK
11/ — 3/4°
VARIABLE
g RinBLE DRAINAGE GEOTEXTILE
PERFORATED DRAIN PIFE
( Size as. req'd)
4"
APWA OREGON CHAPTER
SUBSURFACE
DRAIN DETAIL
‘MTE: DEAWING NO.
AUG 1996 323
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Lo

{HORIZONTAL (VERTICAL)
BEARING AREA OF THRUST BLOCKS VOLUME OF THRUST

IN SQUARE FEET BLOCK IN CUBIC YARDS

ATONG | JEE WYE, |oypanpip 900 BEND PLUGGED 45 [22-1/7|11-174] eor. ¢ 22-1/2111-1/8
Size | A0 ENO T Talock | PLUCGED | ON RUN | geio |“BEND | 8EnD | BEND | seip | “BEND | BEND

a1 | a-2
1.0 1.6 14 18 |14 | 10 | e | — [ === — [ —— [ —-
2.1 37 30 435 | 30 ] 18 10 | ~ | 1.3 [ = | —— T —=
8 38 6.5 5.3 76 | 5.4 | 29 1.5 1.0 2.3 11 | —— [ —
10 5.9 10.2 B4 |18 B4 | 45 2.4 1.2 3.7 18 | —— | ~--
12 8.5 14.7 120 J17.0 [120] 66 34 1.7 5.5 2.8 12 | -—-
14 11.5 _— 163 | 250|363 | B9 4.5 2.3 7.6 39 17 | —-
16 15.0 -26.1 213 {30{213}] 116 | 60 | 30 9.9 5.1 2.3 0.9
18 19.0 —— 270 (380|270 146 | 76 38 | ~— | ~oe [ === | —-
20 235 40.8 33 |[470|333{ 181 | 94 | 47 | —— | —— | ——= | =——
24 34.0 5B.8 480 | 68.0 | 48.0 | 26.2 13.6 6.8 ———f em— ] - ——
NOTES:

1. ABOVE BEARING AREAS BASED ON TEST PRESSURE OF 150 PSI AND AN ALLOWABLE SOIL BEARING STRESS OF 2000
POUNDS PER SQUARE FOOT, TO COMPUTE BEARING AREAS FOR DIFFERENT TEST PRESSURES ANO SOIL BEARING
STRESSES, USE THE FOLLOWING EQUATION:

BEARING AREA = ( TEST PRESSURE / 150 ) x ( 2000 / SOIL BEARING STRESS ) x ( TABLE VALUE )

2. ABOVE VOLUMES BASED ON TEST PRESSURE OF 150 PS! AND THE WEIGHT OF CONCRETE = 4050 POUNDS PER CUBIC
YARD. TO COMPUTE FOR DIFFERENT TEST PRESSURES, USE THE FOLLOWING EQUATION:

VOLUME = ( TEST PRESSURE / 150 ) x ( TABLE VALUE)

|} i
Iﬁ'l—l-ll=n=u='ﬁg

Jl=l]=]|=

RODS FOR VERTICAL BENDS

FITTING SIZE

ROD SIZE

EMBEDMENT

17" AND LESS

§6

i

14"-16"

#3

36"

APWA OREGON CHAPTER

1. CONCRETE BLOCKING TO BE POURED AGAINST

UNDISTURBED EARTH.
2. ALL CONCRETE TO BE CLASS 2400 MINIMUM,

INSTALL ISOLATION MATERIAL BETWEEN PIPE AND/OR
FITTINGS BEFORE POURING CONCRETE BLOCKING.

4. CONCREIE SHALL BE KEPT CLEAR OF ALL JOINTS AND
ACCESSORIES,

THRUST BLOCKING

5. TIE RODS SHALL BE DEFORMEDEGALVANIZEO COLD ROLLED

STEEL, 40000 PSi TENSILE STRENGTH, DATE: DRAWING NO.

MAY 1992

FILENAME: APWADO36.0WS
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36 x 36 x &
CONCRETE, PAD
{ORTIONAL)

SIDEWALK

VALVE BOX
WRAP HYDRANT BARREL.
8 GATE VALVE . WITH 10 MIL PLASTIC
MECHANICAL JOINT PRIOR TO POUR
TO FLANGE 3
‘ i 2"—8" ABOVE
CONCRETE FAD OR
SURROUNDING CATUM

BREAKAWAY FLANGE

N

.
b7

b
Il ERT

DEPTH OF
BURY AS RQD

e, - A e e e e ) e
= i l.""'.l._l""'jl"*'! & DUCTILE IRON PIPE 'I'-l.__,-[]-“ E CONCRETE THRUST BLOCK

P MIN_1/3 CUBIC YARD DRAIN
MECHANICAL JOINT : ==
N = b ROCK ‘TO 6 ABOVE DRAIN HOLE

MEGHANICAL JOINT x L =)= L SOLID PRECAST BASE BLOCK
FLANGE HYORANT TEE

CONCRETE THRUST BLOCK

NOTES _
WHEN PIPE IS SHORTER THAN 1B', NO JOINTS ALLOWED. USE MECHANICAL JOINT RETAINER GLANDS. TwQ 3/4"

GALVANIZED TIE RODS MAY BE USED [N LIEU OF THRUST BLOCKS FOR INSTALLATIONS LESS THAN 18 1ONG. 'TIE
RODS SHALL BE COATED WITH TWO COATS OF BITUMASTIC.

WHEN PIPE 1S LONGER THAN 18', RETAINER GLANDS NOT REQUIRED.

THERE SHALL BE A MINIMUM OF 18° HORIZONTAL CLEARANCE AROUND HYDRANT.

WHEN PLACED ADJACENT TO CURB, HYDRANT PORT SHALL BE 24 FROM FACE OF CURB.

ggglﬁREITOELESHRUST BLOCKS SHALL BE CONSTRUCTED AS PER THRUST BLOCK STANDARD DRAWING. DO NOT BLOCK

EXTENSIONS REQUIRED FOR HYDRANT SYSTEMS SHALL BE INSTALLED TO THE MANUFACTURER'S SPECIFICATIONS.

FIRE HYDRANTS SHALL BE PLACED TO PROVIDE A MINIMUM OF 5' CLEARANCE FROM DRIVEWAYS, POLES, AND OTHER
QBSTRUCTIONS,

HYDRANT PUMPER PORT SHALL FACE DIRECTION OF ACCESS.

APWA OREGON CHAPTER

HYDRANT INSTALLATION

DATE: DRAWING NQ.

MAY 1982 402
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1" PAVEMENT OR GROUND —

3/4 SLIDING TYPE QUCTILE
IRON OR ALUMINUM
VALVE BOX AND COVER—

Wttty T
e %émt@m N
raaj_—j'

VALVE 80X EXTENSION ———___ | H

OPERATOR EXTENSION,
SEE DETAIL THIS SHEET—— |

1/2° DIA
ROUGHTE
IRON ROD

¥/1 G

PIER BLOCK - 3/4"-0"
COMPACTED AGGREGATE
HASE OR CONCRETE,
SEE NOTE 4

RAISED LETTERING

CAST IRON COVER ' =
z =
CAST IRON VALVE HOX o=
. & .
VALVE BOX EXTENSION 5;" i
2
ki
7 SQUARE OPERATOR NUT =
" WELDED TO PIPE SHAFT - :
OPERATOR EXTENSION \CD
.1 1/2° SCHEDULE 80 7
PIPE SHAFT
" ROCK GUARD, 7
{1 /8 STEEL PLATE: / g -
OIAMETER = VALVE' BOX 7
EXTENSION INS| ‘ .
DIAMETER MINUS 1 /2" 7 . NOTES:
/ T T~ 1. VALVE BOX NOT TO REST ON OPERATING ASSEMBLY.
~q_ T 2. OPERATDR EXTENSION REGUIRED WHEN VALVE NUT IS
I \,\/\ OEEFER THAN 4 FEET FROM FINISH GRADE.
[
~, | 3. CENTER VALVE BOX ON AXIS OF OPERATOR NUT.
] o)
\I\l\ 4. VALVES 12" AND SMALLER SHALL BE PROVIDED WITH
- g CLASS B BASE ON UNDISTURBED GROUND. VALVES
a GREATER THAN 12 SHALL BE INSTALLED ON
PRECAST CONCRETE PIER BLOCK.
5. VALVE BOX EXTENSION SHALL BE CAST IRON OR PVC
(ASTM D 3034).
FLAT BAR
2-1/2 x 2-1/7 x 3/8—Y

o Euten S@»”?CERM\E/& 71 APWA OREGON CHAPTER

I X x3/8 4 N
LONG STEEL SQUARE
TUBE WELDED ALL

AROUND TO FLAT BAR VALVE BOX AND

OPERATOR EXTENSION
ASSEMBLY

ION S o DATE: Y orawarng Mo, _
MAY 1992 - 403

FILENAME: APWAOOJ3B.DWG
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77 VL q
S\ N
2 %
Prai -
{ AN
.\ s
[
I
\ A
§
iy N
\
N
|
s
] —
~ 2 COUPUNG WITH
| PLUG.  ASSEMBLE =F=
3 miades N
\/\’\ \J\F\ | (HAND TIGHT) "
VALVE BOX, {
TYPIC‘.AL—\‘ \J\/\ ~
[T~
+H
| v
&
-
2" GALVANIZED
7 IRON BODY_ SCREWED STEEL RISER ———___ (")
GATE VALVE WITH. 2"
5 STANDARD OPERATING Nur ——-L ) ‘
( 2 MALLEABLE 80"
: ELBOW WITH TWO 1/4
p_ x OiA_DRAIN HOLES AND
GRANULAR BACKFILL ONE CUBIC FOOT OF
(wmcu.)——\ - DRAIN ROCK-
2" GALVANIZED ——
= STEEL PIPE\ =
4 o - L
.
/] 1] H LI Q { —
DELECTRIC 14 Il it ) 0 il
COUPLNG ~—__ Syl —=
AR RS == I
L=l NOTES:
BETWEEN TACRED : ==k 1. 1. WRAPMAIN ANDFITTINGS IN THRUST BLOCK -
VALVE (TYPICAL) b _—~— ==} = ZONE WITH TWO LAYERS OF POLYETHYLENE
L =1z < FILM TO FACILITATE FUTURE REMOVAL.
== = 2. IN_LFU OF CONCRETE THRUST BLOCK,
d == =] RESTRAIN PIPE OR POUR CONCRETE
-I. 4 =]lE STRADDLE BLOCK.
[
i // T
» |H:||:
=) THRUST BLOCK
T
By ga—
=TT == APWA OREGON CHAPTER
=== ==
e
i TYPICAL MAIN
DUCTILE IRON PLUG WITH 2° -
L, O CEOTRG DEAD END BLOWOFF
PR AT LOWEST POINT OF PIPE. < ASSEMBLY
DUCTILE {RON WATER MAIN .
DATE: DRAWING NO.
MAR 1992 404




6" BUND FLANGE WITH
2" TAP AND PLUG

STREET SURFACE STANDARD MANHOLE
FRAME. AND COVER

24" CONCRETE RISERS

|
i
i
i
i
i

.
i
b

ADJUSTABLE VALVE BOX

€ DUCTILE_[RON_PIPE
FLANGE x FLANGE

& GATE VALVE ’\
MECHANICAL .ngr

€ FLANGE x JOINT TEE

2 — 1/4" DIAMETER
DRAIN HOLES

& FLANGE PLUG

THRUST BLOCK : 5o MINIMUM 1/3 CUBIC
: YARD DRAIN ROCK TO &

16" x 16" x 8 PRECAST g To .l g%
PIER BLOCK ON FIRM ABOVE DRAIN HOLES

JNDISTURBED EARTH

NOTES
1. FOR BLOW-OFF OPERATIONS, REMCOVE PIPE CAP AND ADD A
2" PIPE EXTENTION AND 27 CHECK VALVE ASSEMBLY.

2, ESAgIET‘-FLOW PREVENTION OEVICES REQ'D FOR ALl BLOW-OFF

6" BLOWOFF
ASSEMBLY

DATE: DRAWING NO.
MAY 1992 405
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™

/— EXISTING GROUND/ FINISH GRADE

3/4" CURB STOP

3/4" COPPER SERVICE U[:E

§*-3/4" CRUSHED ROCK /

3/4" CORPORATION

WATER MAIN

APWA OREGON CHAFTER

MANUAL AIR-RELEASE

.-« ASSEMBLY

DATE: DRAWING NO.
MAY 1992 406

A
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4"X4"X6' CEDAR POST .
PAINTED W/ 15T QUALITY £
WATER BLUE ENAMEL : i

GALVANIZED PIPE

BRASS INSECT SCREEN
CVER END

SHALLOW TYPE WM.H. FRAME AND COVER

\__
GROUT TO 24° T & & CONCRETE PIPE METAL STRAP

FINISH GRADE

[T _—
NN FRIES
7 4
P 7 N "
7 A
9_‘4 "°' [—]
ITEE e : I
-
B e S |_— G.LP UNION -
s L ——
P B
- feo
5.." .
COMBINATION | 1 —————f—COPPER PiPE
AIR VACUUM o ,(
RELEASEVALVE_ - F A
- s \/ N
T,
Y
ANGLE STOP

6" 3/4™-0" GRAVEL
CORPORATION STOP
CONCRETE BLOCK

& COPPER PIPE

WATER MAIN
APWA OREGON CHAPTER -
NOTES: |
A MO S S T AT el
PROVIDED WiTH DOWNWARD FAGNG: SCREENED ELBGW. o0 AND ' AIR-RELEASE AND
2 PIPE AND VALVE SZES SHALL BE SPEGIFIED FOR EAGH PROIECT BY - VALVE ASSEMBLY
' 2' AND SMALLER
DATE: DRAWING NO.
_MAY 1992 407
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USE FELT STRIP OR 10 MIL.
POLY, ISOLATION JOINT iF
METER 80X IS SET IN CONCRETE.

"

CONCRETE METER BOX
WITH READER LID

4" MIN,
ISOLATION JOINT I g

CUSTOMER
SERVICE

UNE —\

&

CUSTOMER SERWVICE VALVE

ANGLE METER VALVE SEAMLESS, SOFT

ANNEALED COPPER
SERMCE LINE,
SIZE AS REQUIRED

SECTION
NOIES: '
1. METER TO BE CENTERED AND SET PLUMB INSIDE METER BOX.
2. MANUFACTURED METER SETTER MAY BE USED FOR 3/4-" TO 2" SERVICES. APWA OHEGON CHAPTEH
3. SET METER BOX 4" MINIMUM BEHIND CURE OR SIDEWALK. »
4.

METER BOXES SET IN DRIVEWAYS SHALL HAVE TRAFFIC LIDS.
34 TO2

'WATER METER SETTNG |
* DETAL

DATE: ) DRAWING NO.
MAY 1992 408"
FILENAME: APWADD43.OWG ’ _" . o ’ e w et ey R N 1




12" CLEAR FROM ALL
FITTINGS AND VALVES

>~

“— 12" CLEAR FROM ALL
FITIINGS AND VALVES

MECHANICAL JOINT X FLANGE ADAPTER

ALL~FLANGE CROSS

FLANGE GATE VALVE (-
COMPOUND METER {DOWESTIC) ‘ -
DISC METER (IRRIGATION)
CDMPANION FLANGE

BRASS NIPPLES

MECHANICAL COUPUNG

LP. X LP. BRASS 80

LP. X LP. GATE VALVE {OPTIONAL)
ILP. X METER FLANGE GATE VALVE
P, X P, GATE VALVE

BRASS PIPE

ALL—FLANGE TEE

0660000000000

NOTES;

VAULTS SHALL BE SIZED PER SPECIFICATIONS AND MINHUM CLEARANCES.
WHEN REQUIRED, VAULTS SHALL BE DESIGNED FOR SME SPECIFIC
CONDITIONS BY A UCENSED STRUCTURAL ENGINEER.

" B DESGNED 7O PREVENT BOUANCY FROV GROUNDWAIER IF GROUNDWATER | —

. A

EXISTS AT ANY TIME DURING THE YEAR. VAULTS SHALL BE WATER-TIGHT. APWA OREGON CHAPTER

. PRECAST_CONCRETE UTILITY VAULTS MAY BE USED iN LIEU OF CAST—N-PLACE ; -
WHEN SIZES ARE AVAILABLE.

EECQG-’FIQ_(E}E\' DEVICES TO BE INSTALLED ON SERVICE AND IRRIGATION LNES AS COMPOUND

STANDARD BYPASS SIZE IS 2 INCH. METER SETTINGS
SERVICE AND IRRIGATION LINE SIZES WILL VARY ACCORDING TO NEED. WITH IRRIGATION
TEES AND VALVES SHALL BE SUPPORTED WITH PIER BLOCKS OR JACKS.

VAT 57D ST RIS NS g cwwes o e fore e
VAUL ) : . - . MAY 1992 409

. FILENAME: APWAOO4 4.0WG



/“lh

12" CLEAR FROM ALL
FITTINGS AND VALVES

10 <>/ 5
9 A S R e
e O —_3
-]
15
11
7
g 3
2 4 3 14
o o) o J m] —3
1 u =
* [
8 13 S 13
9 I_ P
' N '\@ ‘\o 9

12' CLEAR FROM ALL
FITINGS AND VALVES

- MECHANICAL JOINT x FLANGE ADAPTER

- AUL—FLANGE CROSS
FLANGE GATE VALVE
FM — CT DETECTOR METER OR DETECTOR CHECK METER
DISC METER (IRRIGATION)

PLoale

COMPANION FLANGE

BRASS NIPPLES

MECHANICAL CQUFLING / THREADED BRASS UNION
LP. x L.P. BRASS 90

CLOSE NIPPLE

1P, x METER FLANGE GATE VALVE

1P. x LP. GATE VALVE
BRASS PIPE
ALL-FLG TEE

PREEOROEEEEOEER

OPTIONAL LP. x |.P. GATE VALVE

NOTES:

1. VAULTS SHALL BE SIZED PER SPECIFICATIONS AND MINIMUM CLEARANCES.
VAULTS SHALL BE DESIGNED FOR SITE SPECIFIC CONDITIDNS BY A UCENSED
STRUCTURAL ENGINEER.

2. ALL VAULTS SHALL BE SUPPORTED WITH ADEQUATE CONCRETE FLOOR AND SHALL
BE DESIGNED TO PREVENT BAOUYANCY FROM GROUNDWATER IF ‘GROUNDWATER
EXISTS AT ANY TIME DURING THE YEAR. VAULTS SHALL BE WATER-TIGHT.

3. PRECAST CONCRETE UTIUTY VAULTS MAY BE USED IN LIEU OF CAST—IN—F‘LACE
WHEN SIZES ARE AVAILABLE.

4, BACKFLOW DEVICES TO BE INSTALLED ON SERVICE AND IRRIGATIDN LINES AS

APWA OREGON CHAPTER

REQUIKED. FM-CT COMPOUND
5. STANDARD BYPASS SIZE IS 2 INCH. METER SETTINGS
6. IRRIGATION IS NOT A CRITERION FOR DETECTOR CHECK VALVE VAULTS. "~ WITH IRRIGATION :
TEES ANQ VALVES SHALL BE SUPPORTED WITH PIER BLOCKS OR JACKS.
8, VAULT DEPTH SHALL BE SUCH THAT THERE IS A MININUM CLEARANCE TO THE
VAULT LID OF 8 WHEN THE VALVES ARE FULLY OPEN. DATE: DRAWING NC.
» MAY 1992 410
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REMOYE READER LD ————" |

1

CONCRETE METER VAULT ———__ |
AS SPECIFIED

CABLE DRIVE

REMOTE READER : . SIZE {#IDTH) |

12" CLEARANCE oy — l ] '
| RN == A R N =5 N
1 B\ STEEL ANCHOR STH.AP——/‘ .

REMOTE READER CABLES
PER MANUFACTURER
PECIFICATIONS)

COMPOUND WATER METER

SUPPORT BLOCKING

CONCRETE FLOOR,
AS SPECIRED

MNOTES:
VAULT SHALL BE CONSTRUCTED PER THE "COMPQUND METER SETTINGS
WITH IRRIGATION” DRAWING.

PRECAST UTILITY YAULTS AND STANDARD PREMANUFACTURED
DOORS MAY BE USED, AS SPECIFIED.

DOORéSi SHALL BE SIZED TO ACCOMODATE METER INSTALLATION
ARD AL,

METER WITH =
REMOTE READER 1
AND VAULT *

DATE: DRAWING NO.

. MAY. 1992 _ 41
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T ——————— SAMPLING STATICN,
THE KUPFERLE FQUNDRY CO.
ECLIPSE NO. 88

| WITH OPTIONAL 1/4" BALL

VALVE IN PLACE OF t/4"
PET COCK ON VENT PIPE

—

BRASS STANDPIPE ——— ™

FILENAME: APWAOC47.0WG

/—~STANDARD VALVE BOX

/4" DOMESTIC COPPER
SOFT K-TYPE

CORPORATION STOP

DATE: DRAWING NO.

MAY 1992 412
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ROOT BARRIER 5'-0" 5-0"

10'—0° LONG X 4'—0" HIGH i

X 10 GAGE GALANIZED STEEL\

10" OR LESS

{
WATER -PIPE ’-\

-

(
Q

APWA OREGON CHAPTER

ROOT BARRIER

PLAN
10'~0" OR - LESS
|
ROOT BARRIER, ,
SO NG X izl ek, !
—
\ 5
3
¢
WATER PIPE
SECTION

FILENAME: APWACQ48.0WG
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STREET DETAILS
NEW NO. OLD NO.

401 401
402 402
403 40
404 404
405. 405
406 406
407. 407
408 408
409 412
410 413
411 415-8
412 416
415 417

UNUSED DETAILS
NEW: NO.  OLD NO.

UNUSED 322
UNUSED 803
UNUSED 804

201 201
202 202
203 204
204 205
05 206
205-A NEW
B,
.
208 NEW
208—A NEW
W k.
211 31?
212 212
213 213
214 214
215, 215
SEWER DETAILS
NEW- NO. OLD_NO. ~
301 301
302 302
303 304
304 205
305 307
S05-A NEW
S05-8 NEW
305-C NEW
gOS—D NEW
06 08
J06-A NEW
07 310
7—A NEW
388 31}-A
S
11 312
312 313
313 314-B
314 314
_ ol 315
S315-A NEW
315-B NEW
315-C NEW
3}6 A 316-A
i
218 - 17
319 3208
320 320-C
921 321
322 306

FULENAME

APWADQO1.DWG
APWADDQ2.DWG
APWAQOD3.DWG

.DWG
APWAQO11.0WG
APWAGQ12.DWG
APWADO13.0WG
APWADO14.DWG

FILENAME

APWAQO15.DWG
APWAGQ16.0WG

APWADOZ8P.DWG
APWADOG63.DWG
APWAD029.0WG

QF-%S% 8“'8
APWADO19.DWG

FILENAME
APWQgO:SG DWG
APWAQDS58, DWG
APWAQDJ39,

APWADO4B OWG

FILENAME

APWADO35.DWG
APWAOQ49.DWG
APWACOS0.DWG

LDRAWING TITLE

URBAN STREET SECTION

RURAL STREET SECTION

CURB AND GUTIER, CURB AND WEEPHOLE
corg%RETE VALLEY 'GUTTER

ALK
SIDEWALK DETAILS: OBSTRUCTIONS/ PROTRUDING OBJECTS
SIDEWALK ACCESS RAMP
I?\ITERSEgTIO(IEI E?\I% COM SERC AL_DRIVEWAYS

D ALLEY APPROACHES W/ DEPRESSED CURBLINE SID E\'IALK
BRWAY AND ALLEY APPROACHES FOR SETBALK OR BYPASS SIDEW,

ALLEY
CONCRETE PAVEMENT JOINTS
CURB KNOCKOUT fOR DRIVEWAYS
CONTRACglIJOrN JOINT DETAIL FOR CONCRETE PAVING

STREET
ASPHALT TABLE
SURVEY MONUMENT BOX

DRAWING TITLE

TRENCH BACKFILL. BEDDING, AND PIPE ZONE
CONCRETE CRADLE AND CAP DETAILS

P'PECAAsNrCc:tl{I it 1 1/2A. 2 1/2a, 4A

TYPE *3°CATCH BASIN DETAI

FRAMES AND GRATES - G -2, TYPE 3

TT;II:E ¢ CIA'IQOI-% BC:%'ICH BASIN WITH "SUMP
ARFA DRAINAGE BASIN OR FlELb INLET

DITCH INLET

BORE CASING DETAIL

0N, BLOCKING AND MARKERS
TYPIECRL 6)EEP TRENCH SERVICE CONNECTIONS

MARKER POST

MANHOLE ADJUSTMENT DETAILS

MANHOLE COVER AND FRAME DETAILS

m—[% MANHOLE COVER AND FRAME DETAILS (CAST IRON & ALUMINUM)

FLAT-TOP MANHOLE
POLLUTION CONTROL MANHOLE WITH ELBOW
POLLUTION CONTROL MANHOLE WITH OUTSIDE DROP

MANH AS CTION
CARR?LFI-IF?OUE S5 HOLE — STORM
DETAIL FOR INSIDE DROP CONNECTION FOR MANHOLES

DETAIL FOR OUTSIDE DROP CONNECTION FOR MANHOLES
LARGE CON RETE ANHOLE BASES

LARGE CAST—IN—PLACE CONCRETE MANHOLE BASES
UTILITY LOCATIONS

COMBINATION GUTI'ER AND CURB [NLET CATCH BASIN DETAILS

DRAWING TITLE

THRUST BLOCKING

HYDRANT INSTALLATION

VALVE BOX ANEJ DPERATOR EXTENSION ASSEMBLY

9!31 N DEAD—END BLOWOFF' ASSEMBLY
LOWOFF ASSEMBLY

MANUAL AIR—RELEASE AS EMBLY
CO ﬁ]NAIION ZNR —RELEASE AND VALVE ASSEMBLY z AND SHALLER
ATER METER SETTING DETAI

COMPOUND METER SETI'INGS WITH IRRIGA O

FM—CT COMPOUND METER WITH IRRIGATION

METER WITH REMOTE READER AND

WATER SAMPLING STATION

ROOT BARRIER

DRAWING TITLE

CATCH BASIN
MANHOLE RING AND COVER
BOLT-DOWN MANHOLE RING AND COVER

INDEX TO FIL.ES
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Abbreviations
Acceptance, final
Adjustment
Adjustment:
incidental structures
contract time
utilities
Advances on materials
Admixtures, PCC
Additives:
asphalt cement
water
Aggrepates:
base
AC pavement
PCC
ATB
CTB
asphalt surface treatments
Allowance for materials left on hand
Alley
Asphalt concrete:
curbs and gutters
driveways and entrances
pavement
sidewalks and pathways
Asphalt:
cement & emulsions
surface treatments
Assignment of contract
Authority of the engineer
Authority of inspectors
Award and execution of contract
Backfill: -
around structures
trench
water lines
Barrier, concrete
Base:
agprepate
asphalt treated
cement treated
Bedding:
pipe
water line
Bearing devices, concrete structures
Bidders, prequalification
Bond:
performance and payment
proposal guarantee

INDEX

4
43

136
40
22
49

115

9
.70

76

9

113

82

36

91

49

Drg. 210

124

128

_ 97

o 132

89,Drg. 215

89, Drg. 214, Drg. 215
32

20

20

13

208
147,148,150
191

58,59

75
81
a5

147,150
191
228

10

14
1



Borrow, excavation 64

Cattle guards 241
Cement:
asphait Drg. 215
epoxy 124
mortar 174
portland 215
Cement Treated Base 85
Certification:
commercial products 28
contractor’s payroll 35
Changed conditions 17
Changes:
in plans, specifications, quantities, work : 16,47
.conditions 17
Character of workers 21,35
Civil rights 35
Cleanup 25,141
Clearing and grubbing : 61
Commencement of work 40
Completion of work 43
Concrete:
asphait: _
pavement ' 97
curbs 124
driveways ‘ 7 : 128
sidewalks and pathways _ 132
barriers - 58
portland cement: -
curbs 124
driveways ' 128
. pavement : ' 111
prestressed members : 235
sidewalks and pathways 132
structures ‘ 221
Construction stakes, lines, and grades 22
Contract: _
assignment of ' 32
award and execution . 13
‘intent of S 16
termination of 43
time 40
Contractor(s):
cooperation between 22
default by 43
responsibilities _ 21
Control of materials 27
Control of work 19
Correspondence o 21
Culverts 223,226
Curbs and gutters o 123
Curing, PCC o 86,87,116,119
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Damage:
liquidated
to property
to railroads
to utilities
Decrease or increase in work
Definitions
Delays
Dewatering
Disposal of Materials
Disputed work
Drawings, working
Driveways
Dust, noise and poilution control
Earthwork
Eliminated items
Embankment:
description
‘construction
materials
payment
structural
Engineer:
authority of
Equipment:
' owner furnished
rental rates
requirements for

_ Estiﬁlata:

final
progress

'Examination of proposal documents and work site

Excavation:
carthwork
trench
structural

Explosives:
use of
earthwork

“Extra work:

pavment for
performance of

' Fabric, geotextile:

drainage
embankment
subgrade and pavement
Fencing
Filter material for drains
Final:
acceptance
cleanup
estimate
inspection
payment
warranty

41

23

37

22

16

4

40
149,207
38,62,66,149,207
17

16

127

24
63,205
47

147

65,208

. 64,148
67,152,209
150

20

29
46
37

51
50
10

64
147
206

37
65

47
17

" 174,175
148,150
139

241

175

25,43
25
31
25
43,51
44



Finishing roadbed and slopes
Force account work

Geotextile fabrics

Grubbing

Historic objects, preservation of

Hotidays
Hours of work and rates of pay
Hydrants
Ilumination
Incidental structures, adjustment of
Increase or decrease in work
Indemnification of owner
Inlets:

and catch basins

adjustment of
Inspection:

generat

final
Inspectors, authorities and duties
Insurance
Intent of contract
Interpretation of proposal documents
Islands
Joints:

AC

Manhole

PCC curbs

-PCC driveways

PCC pavement

PCC sidewalks

PCC structures

Pipe, sanitary

Pipe, service line

Pipe, storm drain
Labor:

. dismissal ‘

discrimination against
force account
Laws and regulations
Legal relations and responsibilitics
Legal rights, no waiver of
Licenses, permits and taxes
.Lime, hydrated
Liquidated damages
Macadam, asphalt penetration
Manholes:

general

adjustment of
Materials, control of
Measurement and payment

66
48
(see Fabrics)
61
23

5
35,37
201
139
135
16
36

181
186

20
25
20
33
16
10
124

106
178
124,125
128
116,119
132
227
159,161
168
174,175

107

107

43

24,32

31

33

35
72,100,102
41

91

177
184,185
27

45
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Metal:
castings, manhole
manholes
miscellaneous
reinforcement;
in adjustment of structures
cast in place manholes
catch basins and inlets
retaining walls
structures, adjustment of
Meters, valves and
Mobilization
Noise, control
Notice to Proceed
Notifications:
relative to contractor’s activities
of compietion of work
Oiling road markers
Omitted items
Obstruction of traffic
Opening sections to traffic
Operations, restrictions on
Ovwmer’s right to do work
Owner furnished equipment and materials
Painting of structures
Patents and royalties
Pathways, walks and
Pavement:
' asphait concrete
cuts
excavating existing
markings and markers
portland cement concrete
temporary markings
Payment:
deferment of
final ‘
for alteration of contract
for climinated items
for extra work
for force account work
for work
measurement and
of obligations

progress

under the contract, engineer’s decision

Payroli, certification of contractor’s
Performance bond
Permits, licenses and taxes
Piling
Pipe:
sanitary sewer
storm drain
service line sewer
tunneling, boring and jacking
water

178
185
241

136
178
182
241
137
197
55
24,36
14,40

21

51

58

47
59

24
36,37
42

29
228,241
36
131

_ 97
151
64
139
111
108

50
50
47

47
a7
48
47
a5
35
50
20
35
14
35

211

157
171
193
153
193



Plans:
definition
and specifications
Pollution control
Post tensioning
Power, use of
Precast:
catchbasins and inlets
concrete piling
manhole bases
manholes
Prestressed concrete members
Preconstruction conference
Prepaving conference
Prequalification of bidders
Preservation:
of existing improvements
of historic objects
Progress payment
Proposal requirements
Prosecution and progress
Protection:
concrete
environment
materials
y  permanent survey markers
property
special, under traffic
temporary, of traffic
trench
work
Public safety and convenience
Quantities:
changes in
in bid schedule, interpretation of
measurement of
Railroad crossings and rights of way
Recycled aggregates in asphalt concrete
Recycled asphalt concrete
Reinforced concrete pipe
Reinforcement:
catch basins and inlets
concrete pavement
general
manholes
Rejected materials
Removal:
debris
slide
unacceptable and unauthorized work
Responsibilities:
of the contractor
of the owner
Restrictions, time
Resurfacing
Retainage

6

16
24,32
237
24

182
211
178
178,180
235

40

103

10

64,74
23
50

9
39

120
32
28
23
23

108
57

149
24
36

16

10

46

37

102

82,99
159,173,194

182
116
231
178

29

62

b,




Retaining walls, metal

Rights of Way

Riprap

Roadbed and siopes, finishing of
Rock excavation

Royalties and patents
Salvaging frames grates and covers
Sampling and testing:
general
asphalt concrete
portland cement concrete
structural concrete
Sanitary, health and safety provisions
Scales, weight

'Schedule, contractor’s construction

Scope of work
Sidewalks and pathways
Signing and pavement markings
Slide removal and repair
Slipform construction:

paving

curb and gutter
Slope paving
Slope protection
Slopes, finishing of

"Soil stabilizing materials

Special Provisions
Specifications and plans
Steel pipe, archs
Stripe removal
Structural embankments
Structures:
“asphalt concrete
concrete
incidentai, adjustment of
PCC
painting of * .
safety
steel
timber
work on existing

.Storage and handling of piling

Storage and protection of materials
Subbase, aggregate
Subcontract work, payment for
Subcontractors
Subgrade
Subletting and assignment of contract
Substitutions and approved equals
Superintendent, contractor’s
Surface;
dressing
removal and replacement
treatments, asphalt
Surfacing, femporary

241
37
241

64,147

36
183

108
114
224

15
131
139

118
125
241
241

72
14,16
16

59
150
203
125
221
135
125

241
139
241

1
i

183
216

76

21,32
71
32
29
21

142
151
210
102



Suspension of work
Tack coat, asphalt:
general
preparation of foundation
on previously placed pcc
adjustment of incidental structures
Temporary:
access on access-controlled roads
illumination and traffic signals
protection and direction of traffic
surfacing
Termination of contract
Thrust blocks
Timber structures
Topsoil
Traffic:
handling over CTB
obstruction or hazard to
special protection of A.C. under
protection of PCC under
temporary protection and direction of
Time of operations, restrictions on
Trench excavation
Trespassing
Unacceptable or unauthorized work, removal of
Underdrains
Utilities and existing improvements
Valve™
Valve boxes-
- ‘Wage rates:
force account
minimum
Waiver of legal rights
Walls, metal retaining
Warranty, final
Waste sites
Watering:
earthwork
general
Water stops
Weather limitations
Weigh scales, contractor to provide
Weight, measurement of
Work:
changes in
commencement of
control of
contractor’s responsibility for
disputed
exira
hours of
maintenance of after acceptance
payment for
payment for extra
payment for force account
prosecution and progress of

42

92,95
105
125
136

57

102

43
195,Drg.401
241
148,151,206

87

36

108
120

57

37

145

37

25

175
o2
196,197

195,196,199

48
34
33
241
44
38

66

69
223,228
103

45

45

16
40
20
22
17
17
35
24
47
47
48
40
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protection of

removal of unacceptable or unauthorized
scope of

suspension of

working drawings

24

16
42
i6
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Standard Drawings

NOTE: The advent of computer-aided drafting is making possible the sharing of standard dfawings
developed by a variety of agencies. The Chapter has begun to explore the potential of such a
sharing network.

The Chapter’s intent is to encourage and participate in such a network, to utilize existing drawing
files 10 expand and improve.the Standard Drawings section of this manual, and to publish
replacement drawings as improvements are made. This set of replacement drawings has been
distributed at no cost to subscribers to the 1990 Standard Specification. Subscribers wishing to
receive other updates to this manual should notify the Chapter of any changes of address. A change
of address form is included in the front of the manual.

The Standard Specifications committee encourages suggestions to assist in developing standard
drawings. Subscribers have suggestions or possessing existing drawing files in Antocad or compatible
format are encouraged to contact the Committee directly or through the distributor of this manual.
You may also obtain Autocad Version 10 floppies of these drawings through the Committee.

STREET DRAWINGS

201 Urban Street Section

202 Rural Street Section

203 Curb and Gutter, Curb, and Weephole
204 Concrete Valley Gutter

205 Sidewalk ,

206 Wheelchair and Bicycle Ramps

207 Intersection and Commercial Driveways
208 Driveway and Alley Approaches
209 Alley

210 Concrete Pavement Joints

211 Curb Knockout for Driveways

212 Contraction Joint Detail for Concrete Paving
213 Street Cut

214 Asphalt Table

215 Survey Monument Box

SEWER DRAWINGS

301 Trench Backfill, Bedding, and Pipe Zone
302 Concrete Cradle and Cap Details

303 Pipe Anchor Detail

304 Precast Curb Inlet

305 Catch Basin

- 306 Area Drainage Basin or Field Inlet

307 Bore Casing Detail
308 Shallow Trench Service Connection, Blocking and Markers
309 Typical Deep Trench Service Connections

243
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310 Cleanout
311 Marker Post
312 Manhole Adjustment Ring Details
313 Manhole Cover and Frame Details
314 Cam-lock Manhole Cover and Frame Details (Cast Iron and Alummum)
315 Manhole
316 Manhole Base Section
317 Inside Drop Connection for Manholes
318 Outside Drop Connection for Manholes
319 Large Concrete Manhole Bases
320 Large Cast-in-place Concrete Manhole Bases
321 Utility Locations
322 Combination Gutter and Curb Inlet Catch Basin Details
WATER DRAWINGS
401 Thrust Blocking
402 Hydrant Installation
403 Valve Box and Operator Extension Assembly
404 Typical Main Dead-end Blowoff Assembly
405 6" Blowoff Assembly
406 Manual Air-release Assembly
407 Combination Air-release and Valve Assembly 2" and Smaller
408  3/4" to 2" Water Meter Setting Detail -
409 Compound Meter Settings with Irrigation
410 FM-CT Compound Meter Settings with Irngatlon
411 Meter with Remote Reader and Vault
412 Water Sampling Station
413 Root Barrier

June 1992
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DIVISION 98

CITY OF ASTORIA SUPPLEMENTARY CONDITIONS
TO THE APWA 1390 STANDARD SPECIFICATIONS FOR PUBLIC WORKS PROJECTS
WITH 1996 REVISIONS

98.0.00 General

98.1.00 Amendments

City of Astoria, Oregon
Division 98 - Supplementary Conditions
EFFECTIVE DATE: 7-16-07



DIVISION 98 SUPPLEMENTARY CONDITIONS

98.0.00 GENERAL.

The APWA Oregon Chapter 1990 Standard Specifications for Public Works Construction with 1996
revisions amended herein, these Supplementary Conditions, the Call For Bids, instructions to bidders,
the Accepted Bid, the Agreement, the Engineering Specifications, the Plans, the Standard Details
appended hereto, and all addenda issued prior to the execution of the agreement and all modifications
thereto comprise the contract documents or the contract.

98.1.00 AMENDMENTS

The APWA Oregon Chapter 1990 Standard Specifications for Public Works Construction with 1996
revisions for use as part of this contract are amended as follows:

DIVISION ONE - GENERAL REQUIREMENTS
SECTION 101 - DEFINITIONS AND ABBREVIATIONS

101.1.00 - Definitions ADD:

DEFECTIVE - An adjective which when modifying the word "Work” refers to work that: (1) is
unsatisfactory, faulty or deficient; (2) does not conform to the Contract Documents; (3)
does not meet the requirements of any inspection, test or approval referred to in the Contract
Documents; or (4} has been damaged prior to Engineer's recommendation for final payment.

REVISE:

OWNER - The City of Astoria, a municipal corporation of the State of Oregon, the party with
whom Contractor has entered into the Agreement, and for whom the work shall be performed.

SECTION 102 - PROPOSAL REQUIREMENTS

102.4.01 - Contractor's Responsibility ADD:

It is understood that the Plans, Specifications and other contract documents do not purport to
control the method of performing the work, but only the requirements as to the nature of the
compieted work. The Contractor assumes the entire responsibility for the method of performing
and installing the work. Suggestions as to the method of performing and installing the work
required in the contract documents shall be deemed advisory only, and the feasibility of such
methods, or the lack thereof, shall not affect the Contractor's liability or status as an independent
Contractor under this contract.

SECTION 104 - SCOPE OF WORK

104.4.01 - Changes Signed by the Contractor ADD:

A Change Order signed by the Contractor is the agreement that the adjustment in the contract
sum or contract time indicated is full compensation for all change order items including the
impact of the change order on the balance of the work to be accomplished.

City of Astoria, Oregon
Diviston 98 - Supplementary Conditions
Page 1



104.8.00 - "AS-BUILT" Records ADD:

The Contractor shali maintain a current and accurate record of the work completed during the
course of this contract. These "AS-BUILT" drawings shali be kept by accurately marking a
designated set of the contract plans with the specified information as the work proceeds.
Accurate, complete and current "AS-BUILT" drawings are a specified requirement for full or
partial payment of the work completed. At project completion and as a condition of final
payment, the Contractor shalf deliver an acceptable complete and legible set of "AS-BUILT"
drawings to the City.

The "AS-BUILT" drawings shall show the information listed below. Where the term “locate” or
“location” is used, it shall mean record of position with respect to both the construction vertical
datum and either construction horizontal datum or a nearby permanent improvement.

1) Record location of underground services and utilities as installed.

2) Record location of existing underground utilities and services that are to remain and that are
encountered during the course of the work.

3) Record changes in dimension, location, grade or detail to that shown on plans.

4) Record changes made by change order.

5) Record details not in original plans.

6) Provide fully completed shop drawings reflecting all revisions.

Upon completion of the construction, the Contractor shali review and certify the construction set
of "AS-BUILT" drawings for completeness and accuracy of representation of any changes. Final
payment will not be processed until as-buiit drawings have been submitted and approved.

SECTION 105 - CONTROL OF WORK

105.4.01 - Responsibilities of Contractor ADD:

It will be the direct responsibility of the prime Contractor to ensure that each and every
subcontractor will not only be issued a complete and current set of Construction Plans and
Specifications, but also that these Plans and Specifications are on the project site and in use by
the subcontractor when he is performing his portion of the project.

105.7.00 — Utilities and Existing Improvements REPLACE WITH:

105.7.00 Utilities and Existing Underground Improvements
105.7.01 General

Information shown on the plans as to the location of existing water courses and utilities has
been compiled from available sources and may not be accurate. The Contractor shail
determine the location and nature of affected water courses, utilities and underground
improvements prior to commencing work.

The Contractor shall provide for the flow of water courses and other essential utilities that may
be interrupted during the progress of the work and shall restore such water courses or utilities
after completion of the work.

The plans will not normally show the new location of utilities that have been adjusted
immediately prior to the project or will be adjusted as part of the project work.

City of Astoria, Oregon
Division 98 - Supplementary Conditions
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Except where the plans indicate, utilities have been field located during design or certain utitity
locations shall be exposed as part of the Work, the Contractor shall be responsible for
exploratory excavations as it deems necessary to determine the exact locations and depths of
utilities which may interfere with its work. All such exploratory excavations shall be performed
as soon as practicable after Notice to Proceed and, in any event, a sufficient time in advance
of construction to avoid possible delays to the Contractor's progress. When such exploratory
excavations show the utility location as shown on the plans to be in error, the Contractor shall
so notify the Engineer.

The number of exploratory excavations required shall be that number which is sufficient to
determine the alignment and grade of the utility. Unless otherwise provided herein, all
potholing and exploratory work shall be incidental to the work and no separate payment shall
be made therefore.

The Contractor shall coordinate project construction with the adjustment of utitiities, take all
necessary precautions to prevent disturbing the utilities, and perform work so that utility
owners and users are caused a minimum of inconvenience.

The Contractor shali protect underground utilities and other improvements which may be
impaired during construction operations, regardless of whether or not the utilities are indicated
on the plans. The Contractor shall take ali possible precautions for the protection of
unforeseen utility lines to provide for uninterrupted service and to provide such special
protection as may be necessary.

To ease or streamline the work, the Contractor may desire to adjust the utilities by asking the
utility owners to move, remove, or alter their equipment in ways other than those shown on the
plans or in the contract documents. The Contractor shall conduct the negotiations, make the
arrangements, and pay all costs that arise from such changes.

105.7.02 Utilities to be Moved

In case it shall be necessary to move the property of any public utility or franchise holder, such
utility company or franchise holder shall be notified by the Contractor to move such property
within a specified reasonable time. When utility lines that are to be removed are encountered
within the area of operations, the Contractor shall notify the utility company and the Engineer
a sufficient time in advance for the necessary measures to be taken to prevent interruption of
service.

105.7.03 Utilities to be Removed

Where the proper completion of the work requires the temporary or permanent removal and/or
relocation of an existing utility or other improvement which is indicated, the Contractor shall
remove and, without unnecessary delay, temporarily replace or relocate such utility or
improvement in a manner satisfactory to the Engineer and the owner of the facility. In all
cases of such temporary removal or relocation, restoration to the former location shall be
accomplished by the Contractor in a manner that will restore or replace the utility or
improvement as nearly as possible to its former locations and to as good or better condition
than found prior to removal.

105.7.03 Owner's Right of Access
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The right is reserved to the Owner and to the owners of public utilities and franchises to enter
at any time upon any public street, alley, right-of-way, or easement for the purpose of making
changes in their property made necessary by the Work of this Contract.

105.7.04 Underground Utilities and Improvements Indicated

Existing utility lines and underground improvements that are indicated or the locations of
which are made known to the Contractor prior to excavation and that are to be retained, and
all utility lines and underground improvements that are encountered during excavation
operations shall be protected from damage during excavation and backfilling and, if damaged,
shall be immediately repaired or replaced by the Contractor, uniess otherwise repaired by the
owner of the damaged utility. If the owner of the damaged facility performs its own repairs,
the Contractor shall reimburse said owner for the costs of repair.

105.7.05 Underground Utilities and improvements Not Indicated

In the event that the Contractor damages existing utility lines or underground improvements
that are not indicated in the plans or marked in the field, or are not indicated or marked with
reasonable accuracy, or the locations of which are not made known to the Contractor prior to
excavation, the Contractor shall immediately provide a verbal report of such damage to the
Engineer, and provide a written report thereof promptly thereafter. The Contractor shali
immediately notify the owner of the damaged utility. If directed by the Engineer, repairs shall
be made by the Contractor under the provisions for changes and extra work contained Section
109 of the APWA Standard Specifications.

This section applies only to main line utilities. For service lines, see Section 105.7.06.

For the purposes of this section, “reasonable accuracy” is defined as within 4 feet horizontally
from actual location. No representation shall be made concerning the accuracy of vertical
elevations of existing utilities, even if indicated in the plans, and no additional payment will be
made for damage to utilities encountered at depths differing from those indicated.

105.7.06 Underground Services Indicated or Not

If service lines are encountered, whether shown, marked or not, the Contractor shall take
precautions to carefully work around them and repair them if they are damaged by the
Contractor, at no additional cost to the City.

105.7.07 Approval of Repairs

All repairs to a damaged utility or improvement are subject to inspection and approval by an
authorized representative of the utility or improvement owner before being concealed by
backfill or other work.

105.9.00 - Construction Stakes, Lines and Grades REPLACE WITH:

The City will provide the location of existing benchmarks and horizontal controi locations used to
design the project and prepare the plans. The Contractor shall provide ali surveying and layout
necessary to construct all of the contract features to the lines, grades and locations shown on
the drawing and as specified. Any changes made shall be recorded and the changed vertical
and horizontal locations incorporated into the "as-built" drawings.
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The Contractor is responsible to reference and re-establish all permanent survey
monumentation disturbed by the project in accordance with ORS Chapter 209.

SECTION 106 - CONTROL OF MATERIALS

106.8.00 — Trade Names. Approved Equals or Substitutions ADD:

Where an approved substitution request results in a reduced cost, the City and Contractor shall
share in the resulting financial benefit.

106.11 - Submittal Requirements ADD THIS SECTION:

A. General

1. Ali submittals shall be identified by project titte and number and shall include
Contractor's name, date and revision date. In addition, shop drawings, product data
and samples shall include names of subcontractor and supplier, applicable
specification section number.

2. A submittal transmittal form shall accompany all submittals. Numbers shali be listed
for items being submitted.

3. Submittal Completeness: Submittals which do not have all the information required to
be submitted are not acceptable and will be returned without review.

B. Shop drawings: Submit 4 copies of each shop drawing required by the specifications.
Show the information, dimensions, connections and other details necessary to ensure
that the shop drawings accurately interpret the contract documents. Show adjoining
work in such detail as required to indicate proper connections. Where adjoining
connected work requires shop drawings or product date, submit such information for
review at the same time so that connections can be accurately checked.

C. Product data: Submit 4 copies of each item of product data required by the
specifications. Modify product data by deleting information which is not applicable to the
project or by marking each copy to identify pertinent products. Supplement standard
information, if necessary, to provide additional information applicable to project.

D. Samples

1. Submit 2 (unless specific number is specified) of each sample required by the
specifications. Samples shall show the quality, type, range of color, finish and
texture of the material intended to be furnished for the work.

2. Samples shall become the property of the Owner unless specifically stated otherwise,
and will not be incorporated in the work.

E. Review Procedure: Unless otherwise specified, within 21 days after receipt of the
submittal, the Engineer wili review the submittal. The returned submittal will indicate one
of the following actions:
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. If the review indicates that the material, equipment, or work method is in general

conformance with the design concept and complies with the drawings and
specifications, submittal copies will be marked “NO EXCEPTION TAKEN.” In this
event the Contractor may begin to implement the work method or incorporate the
material or equipment covered by the submittal

. If the review indicates that limited corrections are required, copies wili be marked

“NOTE MARKINGS.” The Contractor may begin implementing the work method or
incorporating the material and equipment covered by the submittal in accordance with
the noted corrections. Where submittal information will be incorporated in O&M data,
a corrected copy shall be provided, otherwise no further action is required.

. If the review reveals that the submittal is insufficient or contains incorrect data, copies

will be marked “COMMENTS ATTACHED". If the comments are of a nature that can
be confirmed without a resubmittal, copies will be further marked “CONFIRM”.  If the
comments require a revision and resubmittal, copies will be further marked
‘RESUBMIT”. Except at its own risk, the Contractor shall not undertake work covered
by this submittal until the attached comments have been either confirmed by a
separate written communications or the submittal has been revised, resubmitted and
returned marked with "NO EXCEPTIONS TAKEN" or “NOTE MARKINGS".

. If the review indicates that the material, equipment, or work method is not in general

conformance with the design concept or in compliance with the Drawings and
Specifications, copies of the submittal will be marked “REJECTED”. Except at its own
risk, the Contractor shall not undertake work covered by such submittals until a new
submittal is made and returned marked either “NO EXCEPTIONS TAKEN" or “NOTE
MARKINGS".

Effects of Review of Contractor's Submittals: Review of Drawings, method of work, or
information regarding materiais or equipment the Contractor proposed to provide, shall
not relieve the Contractor of its responsibility for errors therein and shall not be regarded
as an assumption of risks or liability by the Engineer or Owner, and the Contractor shall
have no claim under the Contract on account of the failure, or partial failure, of the
method of work, material, or equipment so reviewed. A mark of “NO EXCEPTIONS
TAKEN" or "NOTE MARKINGS” shall mean that the Engineer has no objection to the
Contractor, upon the Contractor's own responsibility, using the plan or method of work
proposed, or providing the materials or equipment proposed.

SECTION 108 - PROSECUTION AND PROGRESS OF WORK

108.1.01 - Contractor's Construction Schedule ADD:

The Contractor shall provide a schedule of the work program in a form acceptable to the
Engineer at the pre-construction conference. The schedule shali be in sufficient detail to identify
the various activities in each location and the planned order of completion for these activities.
The schedule shall indicate the Contractor's planned progress in increments of not more than
five (5) day periods. The Contractor shall maintain the schedule to reflect current work status
throughout the Contract and shall submit a current schedule with each progress payment
submittal. Processing and approval of progress payments will not be completed without the
submittal of a current construction schedule.
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The construction schedule shall address work to be coordinated with utility companies, work to
be accomplished by others, and work to be accomplished by subcontractors.

The schedule submitted for the progress payment shall show progress to date and shall show
any activities that are behind schedule. The Contractor shall submit a schedule or plan for each
activity that is behind schedule showing the proposed corrective action to bring the activity back
into schedule.

108.6.00 - Liguidated Damages

Time is of the essence of the contract. Delays inconvenience the traveling public, obstruct traffic,
interfere with and delay commerce, and increase risk to highway users. Delays also cost tax
payers undue sums of money, adding time needed for administration, engineering, inspection,
and supervision.

Because the Contracting Agency finds it impractical to caiculate the actual cost of delays, it has
adopted the foilowing formula to calculate liquidated damages for failure to complete the
physical work of a contract on time.

Accordingly, the Contractor agrees:

1. To pay (according to the following formula) liquidated damages for each working day
beyond the number of working days established for physical completion, and

2. To authorize the Engineer to deduct these liquidated damages from any money due
or coming due to the Contractor.

LIQUIDATED DAMAGES FORMULA

LD =0.15C
T

Where:LD = liquidated damages per working day
(rounded to nearest doliar)
C = original contract amount
T = original time for project completion

Liquidated damages will not be assessed for any days for which an extension of time is granted.
No deduction or payment of liquidated damages will, in any degree, release the Contractor from
further obligations and liabilities to complete the entire contract.

SECTION 109 - MEASUREMENT AND PAYMENT

109.2.01 - Payment for Work ADD:

Payment will be made in accordance with unit and/or lump sum
prices, as shown in the Bid Schedule.

109.8.00 - Allowances for Materials Left On Hand DELETE

109.13.00 - Taxes ADD:
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The Contract Unit or iump sum prices shall include full compensation for any payroll taxes which
may be incurred under State and Federal Unemployment and Social Security Acts, and all Sales
Taxes on materiais furnished by Contractor. The Contractor shall promptly pay such taxes to
the proper agency, and shall indemnify and save harmless the City of Astoria and its agents,
from any liability which may or could arise therefrom.

109.14.00 - Lump Sum Price Breakdowns ADD:
109.14.01 General

A. Upon request of the Engineer, Contractor shall submit a Schedule of Values aliocated to the
various portions of the work which shall be used only as the basis for the Contractor's
Applications for Payment.

B. Upon request of the Engineer, support the values with data which will substantiate their
correctness.

C. Type schedule on 8-1/2-inch by 11-inch white paper, Contractor's standard forms and
automated printout will be considered for approval by Engineer upon contractor’s request.
Identify scheduie with:

1. Title of project and location
2. Name and address of Contractor
3. Date of submission

D. Schedule shall list the installed value of the component parts of the work in sufficient detail to
serve as a basis for computing value for progress payments during construction.

E. Follow the table of contents of these contract documents as the format for
listing component items.

F. For each major line item list subvalues of major products or operations under the item.

G. For the various portions of the work:
1. Each item shall include a directly proportional amount of the Contractor's overhead
and profit.
2. For items on which progress payments will be requested for stored materials,
breakdown the values into:
a. The cost of the materials, delivered and unloaded, with tax paid.
b. The total installed vaiue.

H. After review by Engineer revise and resubmit schedule as required.

. Resubmit revised schedules in same manner.
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DIVISION TWO — STREETS AND RELATED WORK

~ SECTION 204 - EARTHWORK

204.2.00 — Materials ADD:

Imported sand fill, if allowed by the Engineer, must be clean, free of organic matter with no more
than 4% by weight passing the number 200 sieve. Contractor shall provide a gradation analysis
from a certified testing laboratory for approval by the Engineer prior to placing any sand fill.

Crushed concrete and other recycled granular materials may be used for borrow and
embankment materials only with prior approval by the Engineer. The Contractor shall provide a

gradation analysis and compaction test report from a certified testing laboratory for approval by
the Engineer prior to placing any recycled granular materials.

204.3.09 — Compaction ADD:

Compaction testing shail be performed in accordance with 206.3.05.

SECTION 206 — SUBGRADE

206.3.02 — Untreated Subgrade ADD:

Subgrade must be approved by the Engineer prior to placement of any base rock. Subgrade
shali be brought to design grade over the full width of the area before calling for inspection. If
subgrade appears soft, the Contractor shall proof roll with a loaded dump truck. Areas that
show evidence of rutting or pushing shall be scarified and recompacted, or replaced with an
approved granular material.

206.3.05 — Compaction ADD:

The Contractor shall backfili and compact trenches in successive lifts not more than 18 inches
and to the densities shown in the plans or as specified herein.

The Contractor shall retain the services of an approved, recognized independent testing
laboratory to conduct field testing on the compaction of trench backfill, subgrade, engineered fill
and aggregate base.

All testing shall be conducted under the observation of the Engineer and at locations designated
by the Engineer. Areas failing to meet the density requirements shall be re-compacted and
tested again until passing.

The approved testing agency will conduct compaction testing, recommend methods of
compaction and issued final report to the Engineer, on compaction testing results and material
compliance with specifications.

Areas showing failing compaction results shall receive further attention without undue delay.
Further attention may involve additional compactive efforts, other compaction method or removai
and replacement of material as required to obtain passing resuits.

No additional compensation will be made for down-time incurred as a result of testing or waiting
for test resuits.
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Only compaction test resuits which pass the specifications will be paid for. All failing test costs
will be borne entirely by the Contractor. Ali associated costs arising from any necessary
additional work due to failing compaction test resuits, including removal and replacement of
material, shall be borne by the Contractor.

Any subsequent settlement of any backfilled area during an extended one-year correction period
shall be considered to be the resuit of improper compaction and shall be promptly corrected by
the Contractor at no cost to the Owner.

Compaction testing shall proceed within a short distance behind the construction. Contractor's
testing agency shall perform the testing at such locations and elevations as will be
representative of the entire backfill or other material to be compacted. The final decision as to
the location and frequency of testing shall reside entirely with the Engineer.

Several tests shall be taken on the first section of subgrade and trench backfili being compacted
so that Contractor may determine if compactive efforts and methods being used are sufficient to
meet the required relative compaction specified and such that no settiement of the material will
occur.

SECTION 207 — AGGREGATE BASE

207.3.04 — Compaction ADD:

Compaction testing shall be performed in accordance with Section 206.3.05.

SECTION 210 — ASPHALT SURFACE TREATMENTS

210.2.03 — Tack Coat Asphalt ADD:

Tack coat asphalt shall be approved by the Engineer prior to application. Hot tack is required.

210.4.03 — Tack Coat REPLACE WITH:
Tack coat will be considered incidental to the work.

SECTION 211 — ASPHALT CONCRETE PAVEMENT

211.3.18 — Compaction ADD:

A vibrating roller shail be used for compaction. Whackers or vibrating plates will not be accepted
for break down compaction, but may be used for finish rolling.

SECTION 212 — PORTLAND CEMENT CONCRETE PAVEMENT

212.2.11 — WELDED WIRE FABRIC ADD:

Portland cement concrete for sidewalks, curbs and driveways shall contain reinforcing fibers
such as Fibermesh. Fibers shall be added in accordance with manufacturer's
recommendations. Commercial driveways shall have 6x6 10-10 wire mesh as shown on Ciity
standard details. Single-family residential driveways may have fiber reinforced concrete instead
of wire mesh.
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SECTION 213 - CURBS AND GUTTERS

213.3.05C — PCC Structures ADD:

The Contractor shall not place base rock or backfill against or otherwise disturb any newly
constructed curb or concrete flatwork untit three days curing time have elapsed or Contractor
provides certified proof 756% of specified 28 days strength has been achieved.

213.4.01 — Curb or Curb and Gutter ADD:

Measurement of monolithic curbs and sidewalks when measured and paid for on a square foot
or square yard basis shali include only the top surface of the walk and curb from the back of the
sidewalk to the face of curb.

SECTION 215 — SIDEWALKS AND PATHWAYS

215.4.01 — Measurement and Payment ADD:
Measurement of monolithic curbs and sidewalks when measured and paid for on a square foot

or square yard basis shall include only the top surface from the back of the sidewalk to the face
of curb.

DIVISION THREE — SANITARY SEWERS AND STORM DRAINS

- SECTION 301 — TRENCH EXCAVATION, BEDDING AND BACKFILL

301.3.01C — Open Trench Limit ADD:

Normally, no trench shall be allowed to remain open overnight. If in the opinion of the Engineer
open trench will not be a hazard to the public, Contractor may place suitable barricades and
warning lights around open excavations as directed by the Engineer and conforming to
applicable codes and ordinances. If in the opinion of the Engineer open trench will be a hazard
to the public, Contractor shall securely plug pipe and mark point where pipe laying operations
have been suspended for the day and then backfili remaining open trench with compacted
material. Contractor shall assume all liabilities resuiting from improper protection of the work.

301.3.06 — Pipe Zone ADD:

The Contractor shall install 14 gauge locate wire 6 to 12 inches above all non-ferrous pipe.
Sewer wire shall be green and water wire blue. Run wires into valve, cleanout and meter boxes,
manholes and other structures to a point accessible from the cover.

SECTION 302 — TUNNELING, BORING, JACKING

302.3.01 - General ADD:

Where pipe installation is indicated on the drawings to be by other than open cut, either the
horizontal directional drilling installation technique (without a casing) or boring technique (with a
casing pipe), at the Contractor’s option, may be utilized.
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302.2.02 — Pipe ADD:

Pipe used in horizontal directional drilling shall be high density polyethylene (HDPE) conforming
to the requirements of AWWA C906. HDPE pipe shall be manufactured from materials that
meet or exceed the requirements of the Plastic Piping Institute designation PE3408 and that
conform to the requirements of ASTM D3350 for a cell classification of PE345434C. Pipe shall
have a wall thickness adequate to withstand the required installation pressures, but not less than
DR 17. The pipe manufacturer shall certify that the materials used to manufacture pipe meet the
requirements specified herein.

Pipe used as the carrier pipe in a bored installation shall be ductile iron pipe, Class 52, with
restrained push-on type joints.

The casing shall be of the minimum size indicated on the drawings. Casing shall be smooth
steel pipe meeting the requirements of ASTM A53, Grade B. Minimum casing thickness shall
be 1/4-inch for casing diameters up to and including 12” and 5/16-inch for casing diameters
over 12-inch and up to and including 24-inch. The permitting authority may require a thicker
casing than those indicated, and if so the heavier wall casing shall be furnished at no
additional cost to the City. In all cases a casing thickness adequate to withstand all jacking
stresses shall be furnished.

Pipe iengths of HDPE pipe shall be joined by heat fusion techniques meeting the requirements
of ASTM D2657. The fusion operator shail have a current certification per US Department of
Transportation Title 49, Section 192.2 to 192.285 (fusion requirements).

302.2.04 - Grout REPLACE WITH:

Sand for filling the annular space between the carrier pipe and the casing shall be stabilized
sand consisting of one part Portland cement to five parts sand. Sand shall be blown in the
space using pneumatic methods. Grout, if required by the permitting authority, shall be
proportioned one part Portland cement, five parts sand and seven parts pea gravel, by
volume, or as approved. Grout components shall be mixed with water to have the consistency
of thick cream.

Grout for pressure grouting outside jacked carrier or casing pipe, when required by the
permitting authority, shall be one part Portland cement and three parts sand, by volume, or as
approved. It shall be mixed with water so that it flows easily into voids outside of the casing

pipe.
302.3.06 Jacking and Boring ADD:

Horizontal Directional Boring (HDD) may be utilized at the Contractor's option. Minimum
carrier pipe material specifications are provided in Section302.2.02 for HDPE pipe. Contractor
shall be responsible for selecting material strength and thickness consistent with conditions
indicated for each independent HDD location.

Driliing fluid utilized with HDD shall be bentonite-based. Material Safety Data Sheets (MSDS)
will be provided from the suppliers and submitted for the City’s review. Drilling fluid including
admixtures shall be inert and non-toxic. Water from the City at pre-approved hydrant locations
will be made available to the Contractor at no additional charge to produce the drilling fluid. A
backflow preventer or positive air gap will be required downstream of the hydrant.
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Test borings have been made at each location where pipe is to be installed by other than
open cut methods. These borings are for the Contractor’s information. The City and
Engineer assume no liability for accuracy of borings, and information is supplied simply for
the Contractor's convenience.

a)

b)

c)

d)

e}

g)

h}

)
k)

HDD Provisions:
Directionai boring requires that a path be surveyed and plotted before setting up the
equipment to ensure that the proper radius of curve is maintained for both the drilt steel
and pipeline being installed.
At least 15 days prior to mobilizing equipment, Contractor shail submit detailed instailation
plans to Engineer for each boring. Plan shall include detailed plan and profite for each
boring.
Conduct all operations such that trucks and other vehicles do not create a dust nuisance to
the adjacent properties. Access to all properties adjacent to HDD operations to be
maintained during construction operations.
After HDPE pipe assembly, and prior to pulling it into the drill hole, pipe shall be low
pressure air tested at the specified test pressure. Pipe shall be retested, as specified,
after competed installation of each boring.
The pilot hole shall be drilled at the predetermined design profile. Steering shall be
accomplished with an angled cutting head. Signal data from the head shall be
continuously monitored and the drill path adjusted to keep it as close as possible to the
design path. Computer software shall compute installation stresses. The directional driller
shall be capable of computing these stresses to be able to provide a quality installation.
Once the drilled hole is completed, the hole shall be enlarged to a suitable diameter for the
carrier pipeline. Depending on the soil conditions and the size of pipe installed,
intermediate sized reamers shall be utilized to enlarge the hole in increments until the
required diameter is reached. Drill fluid shall also be pumped into the hole to maintain the
integrity of the hole and to flush out cuttings.
Once the hole is enlarged, the pipe shall be installed from the opposite side of the hole
from the drill rig. A reamer shall be attached to the drill string and then be connected to
the pullhead by a swivel. The swivel will prevent the drill rotation from being transferred to
the pipeline and allows for a smooth pull into the drilied hole. The drili rig may then begin
the puliback operation, rotating the reamer and pulfing on the drill string. Dirill fluid shalt be
again pumped into the hole to reduce friction between the soil and the pipeline.
The drill fluid shall be pumped down hole and circulated back to the surface and collected
in “return pits”. Returned fluid will be separated from the drill cutting to minimize the
amount of fluid to be disposed of. The siurry at the end of the project shall be disposed of
at an approved dumpsite or packaged for reuse.
A mud pump with a capacity sufficient to flush the cuttings from the hole, maintain hole
integrity, and reduce friction as the pipeline is pulled in place shall be employed.
Contractor shall not pull on pipeline during installation with force that exceeds 40% of the
pipeline’s tensile yield strength.
When completed, the quality of the pipe defined as minimum diameter/maximum diameter
shall not be less than 0.8, from tests conducted by the Contractor.
Contractor shall furnish sufficient length of useable pipe on each end of all lines to provide
for temperature stabilization and contraction. Pipeline section shall remain open for 24
hours prior to cutting pipe to length.

SECTION 303 — SANITARY SEWER PIPE AND FITTINGS

303.3.11 — Television Inspection of Sanitary Sewers ADD:
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The pipe camera used shail the ability to pan and tilt to permit inspection of joints and fittings.
Each pipe joint shall be inspected with a fuil 360 degree turn of the camera.

303.3.13 — Sewer Bypassing ADD:

The functions of the sewer facilities shall not be compromised during the course of the work

except as specified herein. Contractor shall plan and prosecute the Work such that sewer flow
is not interrupted.

Sewer disruptions could potentially result in the spillage or discharge of municipal wastewater.
State law allows DEQ to impose civil penalties for spillage of wastewater. A person who
unlawfully poliutes water as specified is subject to criminal prosecution.

Bypassing of wastewater/combined sewage to surface waters or drainage courses is
prohibited during construction. Penalties imposed on the City as a result of any bypass caused
by Contractor, his employees or subcontractors, and legal fees and other expenses to the City
resulting directly or indirectly from the bypass shall be borne in full by Contractor.

Contractor is responsible to plan, schedule, and sequence his construction activities to ensure
that the flow of wastewater/combined sewage at all times is uninterrupted.

Contractor shall be responsible for controlling any and all leakage resulting from or integral to
making all temporary and permanent piping connections, and shall provide any and ali devices
required to control, stop, divert, or dispose of any and all leakage.

Submit a temporary pumping and/or piping plan for approval for the Contractor planned
bypass operation. Submit plan a minimum of four weeks prior to the proposed date of
installation of the facility. Do not construct or place temporary process pumping and piping
facilities until the Engineer has approved plans.

Include the following information, at a minimum (as applicable), in each plan:

a) Name, qualifications, and references of subcontractor providing pumping facilities (if
proposed), including jobs of simitar scope and complexity completed by the proposed
subcontractor.

b) Description of pumps to be used, including pump curves and calculation of pumping
capacity required.

c) Estimated fuel consumption for engine-driven pumps.

d) Description of control equipment and temporary control panel(s) and method to be
used to operate the pumps.

€) Pump maintenance plan describing regular maintenance to be performed while the
pumps are in service and the length of the maintenance period when a pump will be
out of service.

f) Contingency plan describing steps to be taken if a pump fails and emergency contact
phone numbers. Electric pumps must have emergency generator suitable for the
purpose on site at all times.
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a) Nois_e levels at minimum and maximum operating speed.

h) Drawing showing layout and routing of bypass pumping equipment, piping, and vaives
with associated sizes and dimensions.
[) Piping layout and plan with capacity calculations for each temporary pipe reach.

Be responsible for ensuring that the temporary bypass pumps or temporary piping are
maintained and remain operational 24 hours per day 7 days per week for the duration of any
Contractor planned bypass.

Provide a minimum of one operator for temporary pumping at all times that the pumps are in
operation, unless automatically controlled in accordance with Paragraph 2.01.

Route temporary piping to avoid blocking construction equipment access. Provide protection
for piping and couplings where crossing access points are unavoidable.

Pressure test temporary pumped piping to a pressure no less than 150 psi prior to placing into
operation and submit test resuits to ENGINEER. For gravity piping test to insure no leakage
from joints occurs.

Prior to operation, provide a functional test for the complete temporary pumping/gravity
system including pumps, vaives, alarms, and redundancy.

SECTION 305 — STORM DRAIN PIPE AND FITTINGS

305.2.00 - Materials ADD:

Acceptable storm drain piping materials include PVC meeting the requirements of section
305.2.05, or high density polyethylene meeting the requirements of 305.2.06 with integral bell
and gasketed water-tight joints.

SECTION 307 — CATCH BASINS AND INLETS

307.2.07 — Precast Concrete Units REPLACE WITH:

Precast units shall confirm to the requirements of ASTM C478. No precast units will be allowed
for catch basins with leaf slots and integral curbs, Standard Detail S-9, unless the contractor
provides a shop drawing for approval showing how the standard precast unit will be modified to
conform to this configuration, including placement of ali rebar.

307.3.02 — Cast-in-Place Catch Basins and Inlets ADD:

Contractor shall not place base rock or backfil against or otherwise disturb any newly
constructed catch basin until three days curing time has elapsed or Contractor provides certified
proof that 75% of specified 28 day strength has been achieved. If the catch basin is backfilled
against before the three day period has elapsed or before the required strength is achieved and
proof demonstrated by the Contractor, no payment will be made for that catch basin or it will be
removed and replaced at the Contractor’s expense.

Where a catch basin is located in the flow line of the street next to a curb it shall be made to
accommodate the curb and curb reinforcement projecting into the catch basin wall as shown on
the City of Astoria Catch Basin Detail No. S-9.
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SECTION 308 — WORK ON EXISTING SEWERS AND STRUCTURES

308.1.00 — Description REPLACE WITH:

This work consists of joining new work to existing, abandoning of sewer lines and structures,
cleaning and TV inspection of existing lines and adjustment of existing utility structures.

308.1.01A — Safety and Access ADD:

Contractor shall be solely responsible for safety during the performance of the work. No one
shall enter into any sewer segment, or structure, where hazardous conditions may exist until
such time as the source of these conditions is identified and eliminated by the Contractor and/or
Owner. The Contractor shall perform all tests that may be required to identify and assess unsafe
conditions and shall perform all work in accordance with the latest OSHA confined space entry
regulations. Contractor will coordinate his work with local fire, police and emergency rescue units
so they are aware of his working conditions. Access for cleaning purposes shall be via existing
manhoie openings.

308.2.00 — Materials REPLACE WITH:

Materials shall conform to the requirements for the related work and provide an equal or better
product than that existing.

SECTION 309 — RESURFACING ADD:

309.1.00 —- Trench Resurfacing

Trench paving shall match the existing asphalt or concrete pavement, where paving stone is
encountered the pavement shall be replaced as though it were asphalt. A minimum thickness of
3 inches of AC over 10 inches of aggregate base or 6 inches of mesh reinforced concrete over 4
inches of aggregate base shall be used. The full width of the patch shall be excavated to
accommodate these cross sections. Streets with asphalt overlays on top of concrete pavement
shall be patched with 3 inches of asphalt and 10 inches of aggregate base. Contractor may
temporarily fill to the surface with crushed rock, but shall re-pave the trench as soon as possible.
The Contractor is responsible for any damage to the sawcut trench edges between the time of
excavation and paving and shall re-sawcut as necessary to a clean straight edge before paving.
Trenches excavated for paving may not be left open for more than a day without steel plates or
filling with crushed rock.

DIVISION FOUR - WATER DISTRIBUTION

SECTION 401 — WATER LINE TRENCH EXCAVATION, BEDDING AND BACKFILL ADD:

401.2.00 - Materiais

Water line shall be bedded with %°-0” crushed rock unless sand bedding is called out on the
plans or details.

City of Astoria, Oregon
Division 98 - Supplementary Conditions
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401.3.00 - Construction

Water line shall be installed with 36 inches of cover from the top of the pipe to the finish grade
whenever possible. The cover may vary from 30 inches to 42 inches if necessary to avoid minor
obstacies. Depth of cover greater than 42 inches is not acceptable unless shown on the plans
or pre-approved by the Engineer.

SECTION 402 — WATER PIPE AND FITTINGS

402.2.00 — Materials ADD:

Water lines shall be ductile iron thickness Class 51 meeting the requirements of Section
402.2.02 —or- PVC meeting the requirements of Section 402.2.03 and AWWA C900 —or- HDPE
meeting the requirements of 402.2.16 below.

402.2.10 — Service Line Pipe : ADD:

Water Service Line Pipe shall be copper tubing Type K sizing. The tubing shall only be bent by
using a suitable copper tubing tool to bend. Any divots or bends found in the copper tubing upon
installation will be unacceptable. The contractor will replace the copper at no additional charge
to the City.

402.2.11 — Pipe Fittings ADD:

Fittings for 2-inch HDPE water lines shall be Mueller 110 conductive compression connection for
copper tubing size pipe, or approved equal.

402.2,16 — HDPE Pipe ADD:

High density polyethylene (HDPE) pipe, 4 inches in diameter and larger, shall meet the
requirements of AWWA C908, ductile iron pipe size, with standard PE code of 3408 and
minimum hydrostatic design basis at 73.4°F of 1600 psi (ASTM 2837). Wall thickness classes
shall be as shown on the plans. Wall thickness class shall be clearly marked on the pipe. Two-
inch HDPE pipe shall be copper tubing size with SDR of 9.

402.2.17 — Brass Pipe ADD:

Two-inch brass pipe shali be Schedule 40 red brass.

402.3.04 - Testing ADD:

Test Pressure - In accordance with AWWA C800 Section 4.1.2, the line shall be “subjected to
a hydrostatic pressure of at least 1.5 times the working pressure”. The test pressure shall be
based on the lowest elevation (maximum static pressure) of the section of line to be tested. It
is also necessary to carefully choose test sections in lines with large elevation differences to
insure compliance with Section 4.11 where it says “the test pressure shall not be less than
1.25 times the working pressure at the highest point along the test section” wherever
possible.

For example, a section of line has a working pressure at the low end of 110 psi and 70 psi at
the high end. The test pressure at the low end should be 1.5 x 110 psi or 165 psi. This will

City of Astoria, Oregon
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result in a pressure of 125 psi at the high end which easily exceeds the 1.25 times the working
pressure requirement of 87.5 psi.

Required Length of Test - 2 hours.

Pass/Fail Determination - If there is any pressure drop during the 2-hour test period, the
determination of whether the line can be accepted will be made on the amount of leakage that
occurred. The allowable leakage is based on the length of line, diameter and test pressure as
shown in Section 4.16. The leakage may be measured by pumping the line back to test
pressure from a vessel which will permit the determination of the volume of water pumped.
Leakage may also be determined by pumping the line back up to test pressure and then
measuring the amount of water that must be released to create the same drop in pressure
that occurred over the 2-hour test.

The preceding paragraphs are intended to clarify certain portions of AWWA C800. All
requirements of AWWA C800 apply to testing of waterlines.

Testing of HDPE pipe shall be in accordance with Application Note 8 (copies can be obtained
from the Engineering Department).

402.3.05 - Disinfection REPLACE WITH:

Prior to placing new water mains in service, the Contractor shall disinfect new mains, and any
repaired portions of, or extensions to, existing mains, and obtain a satisfactory bacteriological
report. Disinfection shail be performed in accordance with AWWA C851-05, or as directed by
the Engineer. Samples will be collected and bacteriological tests obtained by the City. The
Contractor shall notify the Engineer at least 24 hours in advance to schedule bacteriological
testing.

402.3.06 — Existing Water System Shutdowns ADD:

The City of Astoria will be responsible for shutting down the existing water system when
necessary for connection of a new waterline. The Contractor must notify the City at least 2
working days in advance. Shutdowns will not be scheduled on Friday or the day before a
holiday and must be planned to take place early in the day. To minimize the inconvenience to
water customers, the Contractor must plan carefully for the installation of the new pipe by
exposing the old pipe in advance and making sure to have all necessary fittings, tools,
equipment and personnel to make the connection in as short a time period as possible. The City
will notify customers impacted by a shutdown, turn off meters as necessary, close valves in the
existing system and assist with refilling the line and expelling air. The Contractor must notify the
City of any changes to the schedule prior to customer notification. If the schedule is changed
after City staff has spent time or resources preparing for the shutdown, the Contractor will
reimburse the City for personnei and equipment time and other expenses. Reimbursement will
not be required if circumstances beyond the control of the Contractor cause the schedule
change.
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MINIMUM 1/'2” RADIUS . Y 1/2" RADIUS
2.0% '
2.0%

40

=] )
\ ’ SAND OR 3/4"-0"
COMPACTED

NOTES:

1." °C SHALL BE CLASS 3300 — 3/4”

2. CO?\ITRACTION JOINTS SHALL BE PLACE
AND ALSO, AT ALL CHANGES IN DIRECTION AND POINTS OF CURVATURE. JOINT SHALL
BE 1/8" TO 1/4” WIDE WITH A MINIMUM’ DEPTH OF 1/3 OF THE CONCRETE THICKNESS.
3. ISOLATION JQOINTS SHALL BE PLAC

DRIVEWAYS AND ALL STRUCTURE

ED_AT CONNECTIONS TO EXISTING SIDEWALK, EDGES OF
PREFORMED FILLER MATERIAL WI

S WITHIN SIDEWALK. JOINTS SHALL CONSIST OF A
TH MINIMUM 1/2" THICKNESS IF REQ'D.

LEVELING ROCK AS REQ'D
SUBGRADE . '

D SO AS TO MAKE SQUARE BLOCKS FOR WALKS UP TO &' WIDE
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MESH REQ'D FQR

FIBERMESH CONCRETE
MAY BE USED FOR

CHANGE

’» 6" MIN. REINF. 3,300 PSI CONC. —w]
—RW
- _ |CONTRACTION JOINT —___ <
EXISTING JOINT
I BROOMED FiNISH B ]
3 g | MATCH S!DEWALK GRADE \ REMOVE 10
23 o ' JOINT IF LESS
< 9= > ,~CONTRACTION JOINT THAN 3°
OTHERWISE
va SLOPE TO LIP - .
Eorl | BROOMED FINISH —~— LSAWCUT REQ'D.
N CONTRACTION JOINT—— 2 &
— Eeo [ ' s ] q CURB
GU , ,
}* 4 — ~— 4 :'\—SAWCUT EXIST. CURB
PARK STRIP CONTRACTION JOINT OR
ISOLATION JOINT IF SIDEWALK
. IS ALREADY IN PLACE
~— 6" MIN. REINF. 3,300 PSI CONC. —
RW
- CONTRACTION
x CONTRACTION JOINT Y & pd JOINT R%QQD
nZEZ MATCH SIDEWALK GRADE — " | FOR privEwars
o3 ll 120" AND UNDER
<< BROOMED
_ >§3€ SLOPE TO LIP |  FiNish 4!
5 CONTRACTION JOINT
Ao ( | —— CURB
Lo TER )_; 4 g " -
MONOLITHIC CURB/WALK zlu
o=
MATCH SIDEWALK GRADE E
SIDEWALK AREA _\l l
| 50" MIN. VARIABLE .
11/27 LP & CONTRACTION JOINT 1/8" TG 1/4" WIDE “12% MAX,
\ DEPTH = 1 1/27 l CHANGE
; — | SLOPE 2% MIN. _
_STREET © ST e -:l - ‘i"-‘jm,‘ﬁ‘:"h'_ ‘T‘.:: a2 .‘: k-g ..,' "
W e A N “ 8% MAX.
o [_1 /" EX6—10X10 W/W

DRIVEWAYS
MAXIMUM DRIVEWAY
GRADE

RESIDENTIAL~20%
COMMERCIAL
MULT!-FAMILY—~ 16%

DRIVEWAYS.

Approved By

Cl"Y OF ASTORIA

Drawn By: _SRK

DRIVEWAY
DETAILS

Date: 6/1 /95

City Engineer: Carole Richardson pay Supt.: Ken Nelson
Designed By:

Scale;

No:

ST-6

MPC

Not to Scale




" MONOLITHIC CURB
AND SIDEWALK

RIGHT—OF —WAY

15" MIN. RaDIUS

5

e 2%

MAX. SLOPE

Gy st o M

/ CONCRETE
SINEWALK

SECTION A-A

TAPER CURB —

6" CURB \

STANDARD SIDEWALK

() )
< “.
- b
o " RAMP TEXTURE
SEE DETALL ST-&
©
> —17 EXPOSURE ~
e- B e, AR,
SR AL 1GN"a
1 oo e 1ol | A.C. OR P.C.C.
a o, e A )
Sl DRivEWAY L
A conTRACTION JonT ] | A
4 d‘.d""?q ....A.. ‘
- L
T -
fl‘ '."'_'.A' ‘a
o" Up

MAINTAIN BACK QF SIDEWALK GRADE

\‘INSTALL RAMP TEXTURE (DETAL ST-8)

— 15" MIN. RADIUS

INSTALL SIDEWALK {DETAIL ST-4)

LANDSCAPED PARK STRIP

THIS TYPE QF APPROACH TG BE USED FOR HIGH VOLUME

TRAFFIC GENERATORS WITH

APPROVAL OF CITY ENGINEER.

C. YOF ASTORIA

Approved ﬁy:

No:

CURB RETURN
DRIVEWAY APPROACH

City Engineer: Carole Richardson _pay supt.:_Ken Nelson

MPC

Drawn By;_SRK

Date:___12/15/06

Designed By:

ST-7

Scale: Not to Scale




45

'44- 45 ¢

WHEELCHAIR RAMP LOCATION

SECTION

\— TEXTURES SURFACE PER ADA
ACCESSIBILITY GUIDLINES
{TRUNCATED DOMES OR OTHER

RECOMMENDED TREATMENT)

CURBJ 61

Date: __12/15/06 Scale: Not to Scale

C. Y OF ASTORIA éf’tsrgﬂ;dnggr Carole Richardson pay Supt.: Ken Nelsen Not
CURB RETURN Drawn By:_SRK Designed By:____MPC
DRIVEWAY APPROACH ST-8




IN PAVED AREAS LANDSCAPED OR
| UNIMPROVED AREAS

MATCH EXISTING SEC(TiON ) SAWCUT |
MINIMUM OF 3° AC (2 LIFTS BEFORE APPROVED NATIVE MATERIAL
2" OF 3/4"-0" LEVELING ROCK |  EXCAVATION T OR AooATED 10 0% OF
AND 8" OF 1 1/2"-0" BASE SALECT AASHTO T—180

GRANULAR BACKFILL

BACKFILL

: RESURFACING
EXISTING SECTION %

BACKFILL:
3/4"-0 CRUSHED ROCK —
COMPACTED TO 85% OF

AASHTO T-198.
. A~—~LOCATE WIRE OR TAPE
AS REQUIRED.
BEDDING:
COMPACTED -
3/4"—0 CRUSHED’
ROCK.

NOTE: CONTRACTOR SHALL TACK EDGES OF TRENCH
AND PLACE AND COMPACT ASPHALT IN ACCORDANCE
WITH A.P.W.A. STANDARDS.

REPLACE CONCRETE ROADWAY AS ENCOUNTERED, EQUIVALENT
SECTION. CONCRETE TO BE CLASS 3300, 1 1/2" AGGREGATE.

IN ROADWAY SHOULDERS AND GRAVEL DRIVEWAYS [N RIGHT—OF—WAY
USE GRANULAR BACKFILL AND SURFACE WITH 8" OF 3/4"-0"
CRUSHED ROCK,
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"VANCOUVER™ STYLE,
OLYMPIC FOUNDRY
MODEL NO. 910

WATER
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/

LOCATE WIRE BROUGHT
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MUELLER RESHIENT SEA
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By A
.

CONCRETE BLOCK—MINIMUM 4" THICK

NOTES:

1.

VALVE BOXES SHALL BE PLUMB &

149. UNDERGROUND FEEDER CABLE

"VANCOUVER”
VALVE BOX

CENTERED DIRECTLY OVER THE VALVE

-NUT IN A VERTICAL POSITION.

VALVE BOX TOP SHALL BE ADJUSTED
TO MEET FINISHED GRADE.
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1. HYDRANTS TO BE MUELLER
5 1/4" MVO CENTURION (YELLOW)

2. RESTRAIN JOINTS BY USING
FLANGED HYDRANT SHOE, SPOOL,
AND GATE VALVE —OR- WITH GRIP RING
GASKET JOINT RESTRAINTS.

1—4 1/2" NST PUMPER ——
E

NOZZL

2—1/2" NST

HOSE
NOZZLES g

[PRN—

ALL FITTINGS IN CONTACT

IN PLASTIC. HYDRANT DRAIN
HOLES TO REMAIN OPEN TO

4. 1 1/2" — 3/4" CLEAN DRAIN

W/CONCRETE SHALL BE WRAPPED

DRAIN ROCK AND OPERATIONAL.

ROCK SHALL BE PLACED A MIN.

OF 8" ABOVE DRAIN QUTLET.
5. WHERE PLANTER STRIP EXISTS,

FRONT PORT IS A MIN. QF 24"
BEHIND FACE OF CURB.

OF CONNECTIONG PIPE

9. PIPING BETWEEN HYDRANT AND
TG BE SAME PRESSURE CLASS

MAIN OR GREATER.

CAST IRON VALVE BOYX,
LID & EXTENSION

THRUST BLOCK £
BEARING AREA b
TO BE EQUN. .
10 SIZING /’ &
FOR TEE a

HYDRANT SHALL BE PLACED SO

6. BURY OF HYDRANT SHALL BE MEASURED
FROM FINISHED GRADE TO BOTTOM

7. THRUST BLOCK AT FIRE HYDRANT TEE
SHALL HAVE A 3.7 SQ. FT BEARING AREA.

8. HYDRANT VALVE SHALL 8F MUELLER
RESILIENT SEAT GATE VALVE ONLY.

VALVE
AS WATER

T =
GEQ -TEXTILE =
FABRIC o

)

VARIES

h d
6" DI OR
P.V.C. PIPE

i af

6" FLGxM.J. SHOE
16"%x16™x8" THICK

CONCRETE BLOCK j
4" THK CONC. BLOCK

3/4" MINUS

CRUSHED ROCK
UNDER VALVE BOX

UNDISTURBED/

3 .:: \ ]
MAINLINE TEE

6" SIDE QUTLET

FLANGED,
UNDISTURBED
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FITIING-| TEE,WYE [STRADDLE 90" BEND Q) 45° 22 1/21 1721
SIZE & @ | BLOCK | PLUGGED CROSS [BEND [BEND BEN
(INCHES)[HYDRANTS Q@[TEE PLUGGED-RUNS @ @ @
2 * * x * * *

4 1.7 2.1 2.4 1.3 *

6 3.7 4.9 9.3 29 | 15 ¥
<} 6,7 8.7 9.5 5.1 4 2.7 1.3
10 10.5 13.6 14.8 8 4.1 2
12 15.1 19.6 21.3 11.6| 5.9 2.9

4
16 26.8 37.9 37.9 2051 10.4 2.2
18 33.9 479 47.9 2591128 8.7
LARGER * ¥ ¥ & LI L ¥ ¥ * ¥
BEARING AREA OF THRUST BLOCKS (sq. ft.)

1. ALL VALUES ARE BASED ON THE FOLLOWING ASSUMPTIONS:

AVG. PRESSURE=100 PSIX2 (safety factor); 1500 PSF SOIL BEARING

CAPACITY; NORMAL DISTRIBUTION DESIGN VELOGITY NOT TO EXCEED 5 F/S.

ALL FITTINGS SHALL BE WRAPPED IN PLASTIC PRIOR TO PLACEMENT

OF CONCRETE.

BEARING SURFACE OF THRUST BLOCKING SHALL BE AGAINST UNDISTURBED SOIL.
ALL CONCRETE MIX SHALL HAVE A MIN. 28 DAY STRENGTH OF 3000 PSI

ALL PIPE ZONES SHALL BE GRAVEL FILLED AND COMPACTED.

THRUST BLOCKS FOR PLUGGED CROSS AND PLUGGED TEE SHALL HAVE #4 REBAR
LIFTING LOOPS INSTALLED AS SHOWN.

e

¥ BLOCK TO UNDISTURBED TRENCH WALLS
* * THRUST BLOCKS FOR PIPES LARGER THAN 18" WILL BE INDIVIDUALLY

DESIGNED BY THE ENGINEER.

XUNDISTURBED

S0IL

CI TV OF AS TORIA éfﬁ?}'.;fngg,. Carole Richardson P/W Supt.: Ken Nelson

HORIZONTAL THRUST Drawn By:_SRK Designed By:___ MPC
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NOTES:

N N

THRUST BLOCK VOLUMES

GRAVITY VERTICAL THRUST BLOCKS SHALL
KEEP CONCRETE CLEAR OF JOINT AND JO
WRAPPED IN PLASTIC PRIOR TO PLACEMEN
CONCRETE THRUST BLOCKING SHALL BE P

CONCRETE MIX SHALL HAVE A MIN. 28 DAY STRENGTH OF 3000 P.S.).
FOR VERTICAL BENDS HAVING UPWARD RESULTANT THRUSTS

BE DESIGNED BY THE ENGINEER.
NT ACCESSORIES, FITTINGS SHALL BE
T OF CONCRETE,

OURED AGAINST UNDISTURBED EARTH.

ARE BASED ON TEST PRESSURE OF 150 P.S.LG. AND THE WEIGHT OF CONCRETE =

4050 LBS./CU. YD.

6. VERTICAL BENDS THAT REQUIRE A THRUST BLOCK VOLUME EXCEEDING 5 CUBIC YDS.
REQUIRE SPECIAL BLOCKING DETAILS. SEE PLANS FOR YOLUMES SHOWN INSIDE

HEAVY LINE IN TABLE.
PAYMENT SHALL BE THE

00 ~J
>
i—
—
D
%
A
v
I
e
—
—
we]
m
o
>

BENT 90 DEGREES WITH A 1/2"
RESTRAINED FITTING.

SAME AS FOR HORIZONTAL THRUST BLOCKS.

LVANIZED IN ACCORDANCE WITH ASTM—123 (MIN. 3.4 MIL).
REBAR SHALL BE BENT BEFORE GALVANIZATION, AND LAST 4"
RADIUS BEND. REBAR SHALL BE TIGHTLY FIT TO

OF BAR SHALL BE

EMBEDDED IN CON-
CRETE (SEE TABLE
FOR SIZES).

) GALVANIZED RODS
Eﬁ / OVER FITTING AND

SIZED LIKE HORIZONTAL
THRUST BLOCKS

Ll Tl

uNDISTURBED — | )

SOl PROFILE

GRAVITY VERTICAL THRUST BLOCK

NORMAL VERTICAL THRUST BLOCK

" VOLUME OF THRUST BLOCK
IN CUBIC YARDS
(VERTICAL BENDS)
FITTING BEND ANGLE
SIZE 45' 122 1/o011 1/4
4 1.1 ] 0.4 0.2
6 271 1.0 0.4
8 40} 15 0.6
10 60{ 23 | o9 FITTING ROD | EMBED
12 85| 32 | 1.3 SIZE SIZE MENT
14 115 4.3 1.8 12" AND LESS| 46 30"
16 148 | 5.6 2.3 6 #8 36"
Approved By: No:
CI TY OF AS TOR’A cg;) Enngg Carole Richardson pay Supt.: Ken Nelson
VERTICAL THRUST Drawn By:_SRK Designed By: MPC 4
BLOCKS Date:_ 8/18/93 Scale:_Not fo Scale u V -




SHUTOFF
REQUIRED ON
CUSTOMER SIDE
OF METER

D.I. MAIN

ROMAC 101S TAPPING
SADDLE

. TERIALS: -

t. BROOKS METER BOX, BODY NO. 36H4(3/4"), 37H4(1"), CONCRETE BODY AND COVER WITH
CAST IRON HINGED LID OR CARSON 3/4" OR 1" STANDARD METER BOX.

2. MEULLER CORP. STOP NQ. H-15028
3. 3/47 & 1" SOFT TEMPER, TYPE 'K' COPPER TUBING COMPLYING WITH ASTM B-88.
4. MEULLER ANGLE METER STOP NO. H—14258 (3/47 AND 17)

1. SUBSTITUTES FOR ANY MATERIALS SHOWN SHALL BE APPROVED BY THE CITY ENGINEER.

2. ALL PIPE AND STRUCTURE ZONES SHALL BE BACKFILLED USING 3/4” MINUS CRUSHED
AGG. AND COMPACTED TO 95% MAX. DENS. AS DETERMINED BY AASHTO T-180.

3. METER BOX SHALL BE CENTERED OVER THE COMPLETED METER ASSEMBLY,

d By :
CI,V OF AS TOR’A gg;)rg‘,’,;inzgn Carole Richardson pan Supt.: Ken Nelson No

STANDARD 3/4" & 1" Drawn By: SRK Designed By: ___MPC

WATER SERVICE Date: __ 10/27/06 Scale:_Not to Scale w-5




NOTES:

1. VALVE BOX SHALL BE PER STANDARD
DETAIL W-1. '

2. BLOW-OFF UNIT SHALL BE GRAVEL BACK
FILLED AND COMPACTED AS SHOWN.

FINISHED GRADEj
= >—— VALVE BOXES,
LIDS & COVERS

(SEE DETAIL w—1)
- ———— 2-5 FT

DRILL 1/4" HOLE
STEEL SHIM

2" BRASS NIPPLE

/~ UNDISTURBED SOIL

CONCRETE THRUST
BLOCKING AS REQUIRED

2"RED BRASS

D.i.

2 CU. FT. CLEAN
11/2"-3/4"
DRAIN ROCK

BRASS TEE

cAP WITH 2% PLUG
A

PLUG TAPPED 27
WITH GRIP RING
GASKETS

NO. A2380-8, THREADED
FITTINGS , C.i. BQDY, 2” NUT

2" MUELLER GATE VALVE "l 6" F

3/4" GRAVEL

By: :
CI TV OF AS TORIA éﬁ;"éﬁg?negn Caroie Richardson ppyy Supt.: Ken Nelson No

STANDARD Drawn By:_SRK Designed By:____MPC
BLOW-OFF ASSY. Date: ___5/6/04 Scale: Not to Scale W-6




2" BRASS CLOSE
NIPPLE

FLANGE TAP 2

VAULT™ Minimum 1 ft. clearance
Minimum 2 ft. cleara

Moeter to be set 18" from .
Meter Reader access dogiJ to be centered over meter register.

Floor t have drain or su

Vaull to be set at finlshed grade

*Metar Min. 1' above

Concrete pad around gate valve boxes

NOTE:
B APTORNGE | B e | 1. PROVIDE POSITIVE DRAINAGE
L AWAY FROM VAULT
VAULT* _Lr—- — = — = top ELEVATION AS PER PLAN
3. METER BY OWNER
L
2" BYPASS (Size of Bypass to be VAULT PLAN
determined by engineer.)
2-2" Compression x [.P. Mals
#H15428-2°
2-2" Compression x Compression 80° EJ_.
#H15528-2"
meaaro Nut Sato Valve VAULT LID HINGED MAN DOOR
Pipe=HD.P.E. C.T.S. CCESS W/METER READER ACCESS
6" M RO _ ki #H@1roc.
FLXFLXFL. TEE ] D.L. SPOOL- || / @9 oc.
7 e[| PP SPOOL : &1 FLXFL GATE
FLOW [ R —FLXFLXFL. TEE
e i 5 |
+ l
B el
T o T
FLarL GATE!| T[] ! 8" (1YP)
VALVE o | s :
. 1
187 MIN._ a * 2 #@9oc.
6" MIN. COMPACTED #57 STONE
VAULT SECTION

on flanged ends and sides of meters 3" & 4" .
nce on flanged ends and sides of meters 6" & larger.
Vault to have attached ladde:;Il Iiiigver 3' deep.

mp pump maintained by customer.
battom of vault/conc. around valve boxes,

CI'V OF ASTORIA

T FneECAST CONCRETE

VAULT-NON-LOAD BEARING
3" Thru 10" Water Meter Assy's

Approved By:

Drawn By:_SRK

Date: 10”/05

City Engineer: Carole Richardson ppy Supt.: Ken Neison
Designed By:

Scale:_Not to Scale

No;

MPC




SANITARY

24-3/47 i

22° M W
_F &
l 27" | F 8
s §
| 2 1
IR
7
§
7 N l i
/] § 3 3
/] i
23"
24-1/2"
317

NOTES:

1. USE SUBURBAN TYPE ONLY IN NON-TRAFFIC AREAS.
2. COVER & FRAME SHALL BE GRAY CAST IRON ASTM A—48 CLASS 30.
3. COVER & FRAME TO BE MACHINED TO A TRUE BEARING ALL ARQUND.

4. NOTCH LID FOR UFTING HOOK.

:I TV OF AS TOR IA gﬁﬂ?‘,’,ﬁ Carole Richardson pay Supt.; Ken Nelson o
- MANHQLE Drawn By: _SRK Designed By, HP
FRAME & COVER S.1

Date: ___6/1/95 Scaie: Not to Scale




B

STANDARD MANHOLE
FRAME & COVER

; SET FRAME IN
NON—SHRINKING
GROUT

MAKE SURFACE OF
GROUT FILLET SMOOTH &
FORM -GROOVED "INVERT TQ
DIRECTION OF FLOW

—

NOTE:
INLETS /QUTLETS AS
REQUIRED. :

STEPS

LOCATE MANHOLE FRAME &
COVER QVER LEDGE OF AT
LEAST 127 IN WiDTH.

MAXIMUM 24" FROM FIRST STEP TQ .
TOP GF CASTING

CONCRETE
SLAB

 CAST IN PLACE OR |-
PRE-CAST BASE ~ [o~

PRECAST "

s, PREFORMED PLASTIC GASKET
= STANDARD 48" MANMOLE RISERS
_“'l"/
F'..'; o 'o :COMPACTED 3/4"~0" OR 1 1/2"—0"
FT-:? =
SLOPE o

UNDISTURBED EARTH

i
- :[Q ” RUBBER PIPE BOOT
a g
a N
o L o
INSIDE DROP: SRS o :
MAXIMUM 2'—-0" e L
VERTICAL DISTANCE ," "'
INVERT TO INVERT ™~ ‘g el e TR 12" LAYER COMPACTED
Y2 Approved By: ) No:
I’ IOF AS TOR’A Ciptg E,,g,,,egn Carole Richardson P/W Supt.: Ken Nelson
T ' Drawn By:_SRK DesignedBy:___MPC
FLAT TOP y 8_2
MANHOLE Date: _1/15/02 Scale: Not to Scale




SEWER PIPE

- SIZE VARIES

QK s TEE OUTLET
12" MiN. o] -

M

UNDISTURBED EARTH
SEWER PIPE ————"

|

67 MIN. CONC.
ENCASEMENT
ALL SIDES

CONCRETE OR P.V.C. PIPE DROP

PIPE CLOSURE COLLAR
OR APPROVED D.IM.J. TEE
COUPLING o OUTLET

MIN.

T
! il I !
1711

I
I
I
[

TR D
:‘;. ] N - 8000 i !
D
T 60 0 % A=
Jl_ O | |
UNDISTURBED EARTH p I
COMPACTED GRANULAR HAS
BACKFILL UNDER PIPE 4'
0.LM.J, 9¢° BEND j-‘“:--'___‘_j_-.. II

CONC. BASE

DUCTILE IRON PIPE DROP

Approved By | -
:ITV OF As TORIA Cﬁ;”g‘,’,gi,,egn Carole Richardson ppy Supt.:_Ken Nelson e
ANDARD MANHOLE OUTSIDE|Drawn By: SR Pestned By Chied Sewerage Agen
DROP CONNECTIONS Date: _ 6/1/95 Scale: Not to Scale -3




MANHOLE TO CONFORM WITH

48" FOR PIPE 24" OR LESS
~AS SPEC'D FOR PIPE 27 OR LARGER

ASTM C-478
F.M ": y
o] <
1w  STANDARD It
=l MANHOLE L/
w | STEPS fat
- 4 5/8“—' o
it " . b
T 2
3 S
) i —
12 o PIPE .l PREFORMED PLASTIC GASKET
MAX, w a.D. e
A 12 F5
~_ L 1" o
By ot - r—
; - N - PRECAST MH
- » BASE HEIGHT
- 5 O MN. VARIABLE
12 of 3/4"——wg2%, oS el i
CRUSHED ROCK Py ‘ ° e
— CONSTRUCT CHANNEL

& SHELF IN FAELD

ITY OF ASTORIA

ApprovedﬁyT

City Engineer: Carole Richardson PAW Supt.: Ken Nelson

Ph.-GAST CONCRETE
MANHOLE BASE

Drawn By: _SRK

Date:;__ 6/1/95

Designed By: Unified Sewerage  Agen

Scale: _Not to Scale

No:

S-4




LOCATE MANHOLE GOVER
& FRAME OVER LEDGE OF
AT LEAST 127 IN WIDTH.

MAIN SEWER UNE ——

STANDARD MANHOLE COVER
& FRAME

(Sea Detail 51 )

NOTE:
THIS TYPE OF MANHOLE SHALL
BE USED ONLY FOR PIPE SI2E
OF 24™ OR LESS.

, / RUBBER BOOTS

—

MATCH FINISHED GRADE OF STREET

i MAXIMUM 24" FROM FIRST STEP
: ﬁghfgﬁgfmmc M — TO TOP OF CASTING
GROUT 5 ' i
- STANDARD 48™ MANHOLE [+ ECCENTRIC MANHOLE TOP
RISER o
PREFORMED PLASTIC GASKET
487 : @ COMPACTED
FOR PIPE 3/4"-Q OR 1 1/2"—qg"
24" OR LESS _’__J CRUSHED RQCK

CAST IN PLACE OR
PRE~CAST BASE

UNDISTURBED EARTH

.; RUBBER PIPE BOOT

INVERT TO INVERT

INSIDE DROP: e .
MAXIMUM 2°'-Q" = = : p=
VERTICAL DISTANCE o o B
\12“ LAYER COMPACTED

BASE MATERIAL(3/4™-0
OR 1 1/2"-0").

No:

City Engineer. Carole Richardson ppy Supt.: Ken Nelson

DesignedBy: _ MPC

A d By:
ATY OF ASTORIA [oovedsy
o Drawn By:_SRK

STANDARD MANHOLE Dat i
ate:

S-5

Scale: Not to Scale




5/8~

il
9 7/8"

CAST IRON COVER

. 19 1/2" .
«
> *% 10 172" & My, I/'_ ::g SEQ%?NC‘
7 N\
TR N N
7 . R ~
<~} N )
P e
; R T Jz
] g B O Rl | =
1“- ARG -I-IU'[II_IJ'I'I-;_%H
CLASS 3000 CONCRETE /J—"—vj "™~ CONCRETE PAD REQUIRED
MECHANICAL PLUG—~—— _ AS SPECIFIED 4"
17 187

CAST IRON FRAME

4

>

AT,

NN R,
B |

© "%

S e
o4

L’Haﬁ/ CSLSILELS LIS TS TS ILLITISI LTSS
A B . D

NQTE:
ALL CLEANGUT MATERIAL TO
BE SAME AS CARRIER PIPE

CONCRETE OR GRANULAR BACKFILL
AS SPECIFIED

MECHANICAL PLUG

N T
RS et P2

e'o°o * a

>ITY OF ASTORIA

Approved By

No:

CLEANOUT

Drawn By: _SRK

Date: 81 5193

City Engineer: Carole Richardson pay Supt.. Ken Neison

Designed By: MPC

Scale: Not to Scale




>ITV OF ASTORIA

City Engineer: Carole Richardson pay Supt.: Ken Nelson

B
A A DITCH
t —
NOTES:
1. CONCRETE SHALL ATTAIN A MINIMUM
COMPRESSIVE STRENGTH OF 3300 P.S.[
IN 28 DAYS,
By
PLAN
7 1/2]
|
1 1
-4 1/27 J
o y___BpimmcH_ 2z
BOTTOM FrESSEE
" "- "
T MAX VARIABLE :l\l\*ﬁf’}/ l[ N%Af'x.
N PN SHAE
-’ . I 1'-Q"
T
c |
) 6“ - f — 6“ - J
~— 2'-0" —= ~—2'-3 3/8"]
>0 3'-3 3/8%——f
SECTION A—A ELEVATION B-B
Approved By: No:

FIELD INLET

Drawn By: _SRK

Designed By: MPC

Data: 8/ 1 8!93

S-7

Scale; Not to Scale




1o
19"
14"

7

/- 114" y @

- . 5

2412 ! T i 2
[

b ’ §

«f —1 14"

FRAME

NOTE:

A e ¥ e ¥ a—

E C ) D C T
C DO
(OO CTTDO
11/4"",— --a1/2-—'-/:

T
A4 ——

GRATE

1. ALL CASTINGS SHALL CONFORM TO THE REQUIREMENTS OF ASTM A48, CLASS 30B.

2. ROUNDS, FILLETS, TAPERS, AND OTHER MINOR MODIF ICATIONS TO THE DIMENSIONS SHOWN

MAY BE MADE TO CONFORM TO COM MOM SHOP PRACTICES.

2972 —,

1€1/4"

o
t —]
T
1
[
118"

-

:I TV OF AS TOF”A 255’2‘,’,3?,.25} Carole Richardson pay Supt.: Ken Nelson Ro:
B Drawn By:_SRK DesignedBy:___MPC

CATCH BASIN DETAIL

Date: 9/18/96 Scale: Notto Scale
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3/4 PREFORMED FILLER
# <TEND THROUGH

\. . KNESSOF CONCRETE —— — e e —

TOP OF CURB

SUBGRADE o /_ 4" DRAIN PIPE

[

54

a e ///-\\ Y

\{ \\ a-
- 4 \ / < 4 (
v 4 .
. .
. " a _ - . g4 ) i
< I 4 _ b

< - N . 4
4 : v |

SUMP REQUIRED IN CATCH BASINS
WITH OUTLET PIPE ONLY, FOR CATCH — ¢ 2 &
BASINS WITH INLET AND OUTLET PIPES
FORM CHANNELS TO DIRECT FLOW.

awr

SECTION A

ITV OF ASTORIA [5reater ' ~o=

City Engineer: Carole Richardson ppy Supt.: Ken Nelson
Drawn By:_SRK Designed By: MPC

Date: __ 9/18/%6 Scale:_Not to Scale S-ga

CATCH BASIN DETAIL




B <3 | REMOVE SECTION OF ADJUSTING
[ RING FOR LEAF SLOT

(3)-#3

/e (6)-#3@e"

FRAME 8 GRATE \
1}

™

(ST S aN N,

. . < 4
-
PLAN
:l TY OF AS TOHIA 2?,3’2‘,’.3?,,3,- Carole Richardson P/W Supt.: Ken Nelson No:
- | Drawn By:_8RK Designed-By: MPC

CATCH BASIN DETAIL

Date: __ 9/18/96 Scale:_Not to Scals

S-9b




: > ‘, & g
4" CONC. ADJUSTING RING —— T\Z i
NORMAL PVYMT. SLOPE " AN e g f
—_—— 112 6° PVC PIPE
: 2 MIN ‘ (WHITE) SDR 3034
&
\ ‘ )
o ) . 4
< . .
4 — 4. =
(( ™\ A
Nl .
a4 < .
PRE-CAST BASE ———u| :
. .4 |~ ALTERNATE LOGATION
. /ﬂ? OF PIPE
e —
~ \/ .
Ff’%’ / VL _
( . B B s
N,
.« .
By 3 |~
o~
< _l“ N
L.
A ' 1
- - 4 h
4 - : < »
< 4
’ B
&~
—— 6" 1‘..4' 5'—--
24"

SECTION B
'ITV OF ASTORIA [ oeeer No

City Englneer: Carole Richardson PAN Supt.: Ken Nelson

Drawn By:_SRK Designed By: ___MPC
CATCH BASIN DETAIL

Date;__ 9/18/96 Scale:_Not to Scale S"9 C




a0
-~ ‘*-q.\.

TV OF ASTORIA

GROUT

PROVIDE FLEXIBLE JOINT

WITHIN 6" OF CONCRETE
- ENCASEMENT

2
| ¢ ;:?E%}
- ‘InEnNn —
REMOVABLE T
MECHANICAL i
PLUG ~—— :
| ] TEE
MANHOLE \;" .
. 1 """ DROP PIPE SHALL BE PvC
: FLUSH WITH INSIDE OF
, MANHOLE BARREL. FASTENED
3 § TO WALL WITH 1 1/2° X 10
8 _ GA STAINLESS STEEL
| . STRAPS AND 2 1/2" STAINLESS
‘ - STEEL BOLTS. STRAPS
N g SHALL BE SPACED EVERY 4
. ; FEET WITH A 2 STRAP
W ;. MINIMUM.

- 45" BEND _J

say 4T

NOTE:

1. ONLY ONE INSIDE DROP CONNECTION
ALLOWED PER MANHOLE.

2. MINIMUM MANHOLE DIAMETER WITH DROP
CONNECTION SHALL BE 48~INCHES.

3. MAXIMUM DROP PIPE DIAMETER SHALL
BE 8-INCHES.

INSTALL 45 BEND WITH 1 1/27
x 10 GA STAINLESS STEEL
STRAP, CONSTRUCT CONCRET E
GROUT FILLET CHANNEL TO
DIRECT FLOW. ANCHOR SECURELY.

Approved By:

City Engineer: Carole Richardson pay Supt.: Ken Nelson

No:

Drawn By:_SRK

INSIDE DROP MANHOLE

Date;__8/3/05

DesignedBy:___MPC

S-10

Scale: _Not to Scale




"DOWNSTREAM" L—\ AS REQUIRED ‘ ”\

CLEANOUT L ]

"Y' FITTING
30° BEND

1 LOT LINE
z 1E}
£ 5
. 3
f
REMOVABLE STOPPER
SET IN JOINT COMPOU

12 GA. SOLID COPPER
TRACING WIRE [GREEN]

PLAN

EXTEND TRACING WIRE

w
Z

UP THROUGH C/0 PAD \ § CONCRETE COLLAR
2 /

NOTES

1.

A9

SEWER MAIN _/

SIZE VARIES {

SEE NOTE 2

TERMINAL DEPTH AS -

REQUIRED FOR HOUSE
SERVICE (18" MIN.) \
_

SERVICE CONNECTION DETAILS ARE BASED ONPVC
PIPE AND FITTINGS, MODIFY FOR OTHER APPROVED
TYPES OF PIPE. '
SEWER CLEAN-OUTS NOT IN PAVEMENT SHALL HAVE
CONCRETE COLLAR 18"%18"%4" AROUND THEIR TOPS
AND MUST BE INSTALLED AND ADJUSTED TO
FINISHED GRADE AT THE RIGHT-OF-WAY/PROPERTY
LINE.

ALL PVC TO CLAY SERVICE CONNECTIONS UNDER
LOAD BEARING SURFACES SHALL USE DFW
NON-SHEAR FERNCO TYPE CONNECTORS OR
APPROVED EQUAL

80° FITTINGS ARE PROHIBITTED. MINIUMUM 6"
SPOOL BETWEEN 45° FITTINGS.

DOUBLE SERVICE CONNECTIONS ARE PERMITTED,
MINIMUM 6" PIPE REQUIRED.

6" MINIMUM

ROTATE 30°

/TRACING WIRE

(TYPICAL}

SEWER MAIN M
SIZE VARIES

PROFILE

:ITVOF ASTOHIA éﬁ’;’é‘,’,gmz;—_ Carole Richardson ppay Supt.: Ken Nelson

IYPICAL SEWER
CONNECTION

Drawn By: _SRK

Designed By: MPC

Scale: Not to Scale

No:

Date:___11/18/05

S-11




STANDARD MANHOLE
COVER

(See Detgil 5-1)

SET FRAME IN
NON-SHRINKING GROUT

MAXIMUM 24" FROM FIRST STEP
TO TOP OF CASTING

48" SECT!ON/ 1

OR FLAT Top

_

MATCH FINISHED GRADE oF STREET

- PLE OF
- 72" SECTN

(SECTION SIZE CAN BE SPECIFIED,

SEE  CHART BELOW)

VARIES

REMOVE Top|. 7 .
/ OF PPE |3

POUR A CHANNEL N

CRUSHED R

UNDISTURBED EARTH

Manhgfe Sizim;

Manhele Sizing

n

anhole

MANHGLE 10 DIVERT FLOW

oG f, ~0" COMPACTED

L UNDISTURBED EARTH

\ BASE POURED IN PLACE

60" Hole n ¢ 72" Wanhdle Largest diameter hole that o 90° wil it

42" Hole in o 54" Manhate

72" Hole In o 84" Manhole

2-28" holes in 48" Manhole

2-36" noles in 60" Manhole
48" Hole n o 60" Manhole 84" Hole in a 96" Manhole 2-32" holes in 54 MG"“OIG 2-42" holes_in 72" Maonhale
!ITY OF ASTORIA o™ coer °
7 A City Engineer: Carole Richardson pay Supt.: Ken Nelson
:_SRK i .___HP
MANHOLE OVER EXISTING  [Drewn By: SR Designed By. S-12
SANITARY SEWER Date;__ 4/21/08 Scale: Not to Scale 1&




-

. !
| S
H STk

) ¥y s

.. i .

s

. »
'h'

LI

'-:l-ldu-:-* -_:qnqi:-.“‘: e e,

CERAMIC WELD
OR BANDED
RUBBER COUPLING

ONNECTION BY SECTION A-A
88w lgro. MANHOLE

e

2-1/72) 6-1/ _\
8 3 -2} o #60-C-32650
CLAY OR PLASTIC PIPE CONC. ENCASEMENT

FOR A SEWER SADDLE SHALL BE MADE WATH A T
WMFEWWBYMWAWMM
TO ACOOMPLISH A TRUE AND NEAT OPENING FOR THE COLLAR WYE.

ammma&oﬁnﬁmmmmmwmmm
memomavmmommmmmmmva

T mmmmmmmmmrmﬂmmmvmmm

Approved By:

- No:
:’ Tu OF ASTOHIA City Engineer; Carole Richardson py Supt.: Ken Nelson °
TYPICAL SEWER SADDLE & |Drewn By: SRK Designed By:

CUT IN WYE CONNECTION

Date:_ 11/18/05 Scale: Not to Scale






