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FOREWORD

Publication of these Uniform Standard Specificationsfor Public Works Construction fulfillsthe goal of agroup of agencieswho
joined forces in 1966 to produce such a set of documents. Subsequently, in the interest of promoting county-wide acceptance
and use of these standards, the Maricopa Association of Governments accepted their sponsorship and the responsibility of
keeping them current and viable.

These specifications, representing the best professional thinking of representatives of several Public Works Departments,
reviewed and refined by membersof the constructionindustry, werewrittento fulfill the need for uniform rulesgoverning public
works construction performed for Maricopa County and the various cities and public agencies in the county. It further fulfills
the need for adequate standards by the smaller communities and agencies who could not afford to promulgate such standards
for themselves.

A uniform set of specifications, updated and embracing the most modern materials and construction techniques will redound
to the benefit of the public and the private contracting industry. Uniform specifications will eliminate conflicts and confusion,
lower construction costs, and encourage more competitive bidding by private contractors.

The Uniform Standard Specifications for Public Works Construction will be revised periodically and reprinted to reflect
advanced thinking and the changing technology of the construction industry. To this end a specifications committee has been
established as a permanent organization to continually study and recommend changes to the specifications. Interested parties
may address suggested changes and questions to:
Standard Specifications & Detail Committee
c/o Maricopa Association of Governments
302 North 1% Avenue, Suite 300
Phoenix, Arizona, 85003.

These suggestionswill be reviewed by the committee and appropriate segments of the industry and cumulative annual revisions
will be published the first of each year.

Whileintheinterest of uniformity, it ishoped that all using agencieswill adopt these standardswith asfew changesaspossible,
it isrecognized that because of charter requirements and for other reasons, some agencies will find it necessary to modify or
supplement certain requirements.
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Project No.
BOND ISSUE OR BUDGET PROJECT

CITY OF , ARIZONA

ENGINEERING DEPARTMENT

PROPOSAL to the City Engineer of the City of

In compliance with the Advertisement for Bids, by the City Engineer, the undersigned Bidder:

Having examined the contract documents, site of work, and being familiar with the conditions to be met, hereby submits the
following Proposal for furnishing the material, equipment, labor and everything necessary for the compl etion of thework listed
and agrees to execute the contract documents and furnish the required bonds and certificates of insurance for the completion
of said work, at the locations and for the prices set forth on the inside pages of this form.

Understands that construction of this project shall be in accordance with all applicable Uniform Standard Specifications and
Standard Details except as otherwise required by the Project Plans and Special Provisions.

Understands that his proposal shall be submitted with a proposal guarantee in the form of a certified check, cashiers check or
surety bond for ten (10) per cent of the amount of the bid.

Agrees that upon receipts of Notice of Award, from the City of , he will execute the contract documents.

Work shall be completed within calendar days, beginning with the day following the starting date specified
in the Notice to Proceed. The time allowed for completion of the work includes lead time for obtaining the necessary material
and/or equipment.

The Bidder hereby acknowledges receipt of and agrees his proposal is based on the following Addenda.




FOR PROJECT NO. BID SCHEDULE
PAY UNIT AND DESCRIPTION
ITEM APPROXIMATE UNIT BID PRICE AMOUNT BID
NO. QUANTITIES UNIT BID PRICE IN WORDS DOLLARS & DOLLARS &
CENTS CENTS
1. For and /100 Dollars per__
2. For and /100 Dollars per__
3. For and /100 Dollars per__
4, For and /100 Dollars per__
5. For and /100 Dollars per__
6. For and /100 Dollars per__
7. For and /100 Dollars per__
8. For and /100 Dollars per__
9. For and /100 Dollars per__
TOTAL For and /100 Dollars per
THISPROPOSAL IS SUBMITTED BY ,a
corporation organized under the laws of the State of , a partnership consisting of
or individual trading as
of the City of and is the holder of Arizona State

Contractor's License:

Classification

No.

ATTEST:

Officer and Title

Witness: If Bidder is an Individua

Respectfully submitted,
FIRM

ADDRESS
BY

Officer and Title

Date



Project No.
IMPROVEMENT DISTRICT PROJECT

CITY OF , ARIZONA

ENGINEERING DEPARTMENT

PROPOSAL to the City Council of the City of

In compliance with the advertisement for Bids, by the Superintendent of Streets, the undersigned Bidder:

Having examined the contract documents, site of work, and being familiar with the condition to be met, hereby submits the
following Proposal for furnishing the materials, equi pment, labor and everything necessary for the compl etion of thework listed
and agrees to execute the contract documents and furnish the required bonds and certificates of insurance for the completion
of said work, at the locations and for the prices set forth on the inside pages of this form.

Understands that construction of this project shall be in accordance with all applicable Uniform Standard Specifications and
Standard Details except as otherwise required by the Project Plans and Special Provisions.

Understands improvement bonds, issued under the provisions of Sections 48-571 to 48-619, Arizona Revised Statutes, will be
issued to represent the costs and expenses of the improvement. These bonds will bear interest at the rate of
percent per annum.

Submits herewith a surety bond, equal to 10 percent of the amount of the highest proposal submitted.

Agrees that upon publication of Notice of Award, in accordance with ARS Section 48-584, he will execute the contract
documents.

Work shall be completed within calendar days, beginning with the day following the date of execution of the
contract. The time alowed for completion of the work includes lead time for obtaining the necessary materials and/or
equipment.

THIS PROPOSAL IS SUBMITTED BY , a

corporation organized under the laws of the State of , a partnership consisting of

or individual trading as

of the City of and is the holder of Arizona State

Contractor's License:

Classification No.

Respectfully submitted,
FIRM

ADDRESS
BY

Officer and Title

Date
ATTEST:

Officer and Title

Witness: If Bidder is an Individual



Project No.
SURETY BOND
KNOW ALL MEN BY THESE PRESENTS:

That we, , as Principal, (hereinafter called the Principal),
and the , acorporation duly organized under the laws of the State of and duly licensed
and possessing a certificate of authority to transact surety business in the State of Arizona, as Surety, (hereinafter called the
Surety), are held and firmly bound unto the of as Obligee, in the sum of ten percent (10%)
of the total amount of the bid of Principal, submitted by him to the of

__ for the work described below, for the payment of which sum, well and truly to be made, the said Principal and the said
Surety, bind ourselves, our heirs, executors, and administrators, successors, and assigns, jointly and severally, firmly by these
presents, and in conformance with A.R.S.

WHEREAS, the said Principal is herewith submitting its proposal for

NOW, THEREFORE, if the of shall accept the proposal of the
Principal and the Principal shall enter into a contract with the of
___inaccordance with the terms of the proposal and give the Bonds and Certificates of Insurance as specified in the Standard
Specifications with good and sufficient Surety for the faithful performance of the contract and for the prompt payment of 1abor
and material s furnished in the prosecution of the contract, or in the event of thefailure of the Principal to enter into the contract
and give the Bonds and Certificates of Insurance, if the Principal pays to the of

the difference not to exceed the penalty of the bond between the amount specified in the proposal and such larger
amount for which the obligee may in good faith contract with another party to perform the work covered by the proposal then
thisabligation isvoid. Otherwiseit remainsin full force and effect provided, however, that this bond is executed pursuant to
the provisions of Section 34-201, Arizona Revised Statutes, and all liahilities on this bond shall be determined in accordance
with the provisions of the section to the extent asiif it were copied at length herein.

Signed and sealed this day of ,A.D., 19
Principal
Title
Witness:
Surety
Title
Witness:




BOND ISSUE OR BUDGET PROJECT

CONTRACT
THIS AGREEMENT, made and entered into this day of , 19 , by and between
of the City of , County of , and
State of , party of thefirst part, hereinafter designated the CONTRACTOR, and the City of

, amunicipal corporation, organized and existing under and by virtue of the laws of the State of Arizona, party of the
second part, hereinafter designated the OWNER.

WITNESSETH: That the said Contractor, for and in consideration of the sum to be paid him by the said Owner, in the
manner and at the time hereinafter provided, and of the other covenants and agreements herein contained, and under the
penalties expressed in the bonds provided, hereby agrees, for himself, his heirs, executors, administrators, successors, and
assigns as follows:

ARTICLE | — SCOPE OF WORK: The Contractor shall furnish any and all labor, materials, equipment, transportation,
utilities, services and facilities required to perform all work for the construction of Project No.
and to completely and totally construct the same and
install the material therein for the Owner, in a good and workmanlike and substantial manner and to the satisfaction of the
Owner through its Engineers and under the direction and supervision of the Engineer, or his properly authorized agents and
strictly pursuant to and in conformity with the Plans and Specification prepared by the Engineersfor the Owner, and with such
modifications of the same and other documentsthat may be made by the Owner through the Engineer or his properly authorized
agents, as provided herein.

ARTICLE Il — CONTRACT DOCUMENTS: The Call for Bids, Plans, Standard Specifications and Details, Specia
Provisions, Addenda, if any, and Proposal, as accepted by the Mayor and Council per Council Minutes of
, 19 , Performance Bond, Payment Bond, Certificates of Insurance, and Change Orders, if any, are by this

reference made a part of this Contract to the same extent asif set forth herein in full.

ARTICLE Il — TIME OF COMPLETION: The Contractor further covenants and agrees at his own proper cost and
expense, to do all work as aforesaid for the construction of said improvements and to completely construct the same and install
the material therein, as called for by this agreement free and clear of all claims, liens, and charges whatsoever, in the manner
and under the conditions specified within the time, or times, stated in the proposal pamphlet.

ARTICLE IV — PAYMENTS: For and in consideration of the faithful performance of the work herein embraced as set
forth in the Contract Documents, which are a part hereof and in accordance with the directions of the Owner, through its
Engineer, and to his satisfaction, the Owner agrees to pay the said Contractor the amount earned, computed from actual
quantities of work performed and accepted or materials furnished at the unit bid price on the Proposal made a part hereof, and
to make such payment within forty-five (45) days after final inspection and acceptance of the work.

The Contractor hereby agrees to indemnify and save harmless the City of , and any jurisdiction or
agency issuing permits for any work included in the project, their officers, agents and representatives from all suits, actions,
loss, damage, expense, cost, or claims of any character or any nature brought on account of any injuries or damage sustained
by any person or property arising out of the work done in fulfillment of the construction of the improvement under the terms
of this agreement, or on account of any act or omission by the Contractor or his agents, or from any claims or amounts arising
or recovered under Workmen's Compensation laws or any other law, bylaw, ordinance, or order or decree.

IN WITNESS WHEREOF, six (6) identical counterparts of this contract each of which shall befor all purposes be deemed
an original thereof, have been duly executed by the parties herein above named, on the date and year first above written.

The Contractor agrees that this Contract, as awarded, is for the stated work, and understands that payment for the total work
will be made on the basis of the indicated amount(s), as bid in the Proposal.

\'



ATTEST:

WITNESS: If Contractor is an Individual

ATTEST:

By

(Officia Title)

City Clerk
(Officid Title)

Authority — City Council

(Contractor — Party of the First Part)

By
(Name and Title)
(Corporate Seal)
City of , amunicipal corporation

(Owner — Party of the Second Part)

(Authorized Officer)

(Corporate Seal)

APPROVED ASTO FORM THIS

day of

, 19

City Attorney

Vi



IMPROVEMENT DISTRICT PROJECT

CONTRACT
INCIDENTALS
Ordinance of Intention No. Engineering $
Resolution Ordering Work No. Inspection $
Date Contract Awarded Clerical $
Improvement District Contract No. Printing $
Superintendent of Streets Total $
Pp——_—
THIS AGREEMENT, made and entered into this day of , 19 , by and between
, party of thefirst part, and the City of , Arizona, County of Maricopa, State

of Arizona, acting under the provision of Sections 9-671 to 9-710, both inclusive, Arizona Revised Statues, and amendments
thereto, part of the second part.

WITNESSETH:

THAT WHEREAS, the party of the first part, aswill appear by reference to the minutes of the proceedings of the Council
of the City , onthe day of , 19 , was duly awarded the contract for the
work hereinafter mentioned; and

THEREFORE, the party of thefirst part, for the consideration hereinafter mentioned, promises and agreesto and with said
party of the second part, that it will completely and totally do and perform, or cause to be so done and performed, in a good
workmanlike manner, under the direction and to the satisfaction of the Superintendent of Streets, all the work described in an
Ordinancein the records of the proceedings of the Council of the City of , acopy of said Ordinance
being attached hereto and made a part hereof, for the purpose of providing a description of said work herein.

The party of thefirst part further agrees that it will completely and totally do or perform said work according to the Plans
and Specifications, for said work referred to in said Ordinance, (a copy of which is attached hereto as aforesaid), which said
Plans and Specifications are made apart of thiscontract, and that it will, at itsown cost and expense, furnish all necessary |abor
and materials for said work and that the materials used therein shall comply with the said Specifications and be to the
satisfaction of said Superintendent of Streets, and that it will within the time hereinafter fixed, turn the said work over to the
Superintendent of Streets, complete and totally ready for use, free and discharged of all claims and demands whatsoever, for
or on account of any and all labor and materials used or furnished to be used in said improvement.

And the part of the second part, hereby fixes the time for commencement of said work to be within ten (10) days from the
date hereof, and for its completion to be within calendar days from the date hereof, and promises and agrees
that upon the complete and total performance of the covenants aforesaid by the said party of the first part, to make and issue
an assessment and attach awarrant thereto as provided for in Sections 9-671 to 9-710, both inclusive, Arizona Revised Statutes,
and amendmentsthereto, at the price specified inthe Proposal of the party of thefirst part for said improvement asduly accepted
by the Council of the City of , acopy of said Proposal being made a part hereof for the purpose of
providing a statement of said prices.

Inthe event the Contractor compl etesthe construction work within thetime specified, thiscontract shall remaininfull force
and effect until the Bonds to be issued hereunder have been authorized by the Council of the City of

Vi



AND IT ISEXPRESSLY UNDERSTOOD AND AGREED by the partiesto this agreement that in no case (except where
it isotherwise provided in Sections 9-671 to 9-710, both inclusive, Arizona Revised Statues, and amendments thereto) will the
City of or any officer hereof, be liable for any portion of the expenses of the work, aforesaid, nor for any

delinquency of persons or property assessed.

IN WITNESS WHEREOF, the parties hereto have caused these presents to be executed, the day and year first herein
written.

(Contractor — Party of the First Part)

By
(Name and Title)
City of
(Party of the Second Part)
By

(Superintendent of Streets)

viii



CONTRACT PERFORMANCE BOND

STATUTORY PERFORMANCE BOND PURSUANT TO
TITLE 34, CHAPTER 2, ARTICLE 2,
OF THE ARIZONA REVISED STATUTES
(Penalty of this bond must be 100% of the Contract amount)

KNOW ALL MEN BY THESE PRESENTS:

That, (hereinafter called the Principal), as Principal, and , acorporation
organized and existing under the laws of the State of and duly licensed and possessing a certificate of authority
to transact surety business in the State of Arizona, with its principal office in the City of , (hereinafter called
the Surety) as Surety, are held firmly bound unto the of (hereinafter called the Obligee) in the
amount of (8 ) for the payment whereof, the said Principal and Surety bind themselves, and their heirs,
administrators, executors, successors, and assigns, jointly and severally, firmly by these presents.

WHEREAS, the Principal has entered into a certain written contract with the Obligee dated the day of
, 19 , to construct Project # which contract is hereby referred to and
made a part hereof as fully and to the same extent as if copied at length herein.

NOW, THEREFORE, THE CONDITION OF THISOBLIGATION IS SUCH, that if the Principal shall faithfully perform and
fulfill all of the undertakings, covenants, terms, conditions and agreements of the contract during the original term of the
contract and any extension of the contract with or without notice to the Surety, and during the life of any guaranty required
under the contract and also performs and fulfills all of the undertakings, covenants, terms, conditions, and agreements of all
duly authorized modifications of the contract that may hereafter be made, notice of which modifications to the Surety being
hereby waived; the above obligation isvoid. Otherwiseit remainsin full force and effect.

PROVIDED, HOWEVER, that this bond is executed pursuant to the provisions of Title 34, Chapter 2, Article 2, Arizona
Revised Statutes, and all liabilities on this bond shall be determined in accordance with the provisions, of Title 34, Chapter 2,
Article 2, Arizona Revised Statutes, to the extent asif it were copied at length in this Agreement.

The prevailing party in asuit on this bond shall recover as part of the judgement reasonable attorney fees that may be fixed by
ajudge of the court.

Witness our hands this day of , 19

PRINCIPAL SEAL
AGENCY OF RECORD
By
SURETY
AGENCY ADDRESS
By




LABOR AND MATERIALSPAYMENT BOND

STATUTORY PAYMENT BOND PURSUANT TO
TITLE 34, CHAPTER 2, ARTICLE 2,
OF THE ARIZONA REVISED STATUTES
(Penalty of thisbond must be 100% of the Contract amount)

KNOW ALL MEN BY THESE PRESENTS:

That, (hereinafter called the Principal), as Principal, and , acorporation
organized and existing under the laws of the State of and duly licensed and possessing a certificate of authority
to transact surety business in the State of Arizona, with its principal office in the City of (hereinafter
called the Surety) as Surety, are held and firmly bound unto the of (hereinafter called
the Obligee) in the amount of $ ) for the payment whereof, the said
Principal and Surety bind themselves, and their heirs, administrators, executors, successors, and assigns, jointly and severally,
firmly by these presents.

WHEREAS, the Principal has entered into a certain written contract with the Obligee dated the day of
,19 ,toconstruct Project # which contract is hereby referred to and made a part hereof as
fully and to the same extent asif copied at length herein.

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION IS SUCH, that if the Principal promptly pays al moneys
dueto all persons supplying labor or materials to the Principal or the Principal's subcontractors in the prosecution of the work
provided for in the contract, this obligation is void, otherwise it remainsin full force and effect.

PROVIDED, HOWEVER, that this bond is executed pursuant to the provisions of Title 34, Chapter 2, Article 2, of the Arizona
Revised Statutes, and all liabilities on this bond shall be determined in accordance with the provisions, conditions and
limitations of Title 34, Chapter 2, and Article 2, Arizona Revised Statutes to the same extent asif they were copied at length
in this Agreement.

The prevailing party in a suit on this bond shall recover as a part of the judgement reasonabl e attorney fees that may be fixed
by ajudge of the court.

Witness our hands this day of , 19

PRINCIPAL SEAL
AGENCY OF RECORD
By
SURETY
AGENCY ADDRESS
By




CITY OF , ARIZONA

ENGINEERING DEPARTMENT CERTIFICATE OF INSURANCE

Project No.

The Certifies that the following
insurance policies have been issued on behalf of

Name of Insured
Address of Insured

Type of Insurance Carrier | Policy No. Eff. Date Min. Amt. Exp. Limits of Liability
of Coverage | Date

(1) Workmen's Statutory

Compensation

(2) Contractor's Protective $500,000 Each Occurrence
Baodily Injury

(3) Contractor(s) Protective $100,000 Each Accident
Property Damage $100,000 Aggregate

(3) Contractual Bodily Injury $500,000 Each Occurrence

(3) Contractual Property $100,000 Each Accident
Damage $100,000 Aggregate

(4) Automobile Bodily Injury $500,000 Each Occurrence
& Property Damage

(5) Owner’s Liability $1,000,000 Each Occurrence

When the project includes construction of a new, or modification of an existing building (in addition to the above types):

(6) Fire and Extended Coverage plus Vandalism and Malicious Mischief For the Full Amount of the Contract, with the City
of named as an additional insured.

Policy No. Exp. Date Amount

(7) Umbrella Coverage

Policy Includes Coverage For:

A. 1. Damage caused by blasting
2. Damage caused by collapse or structural injury
3. Damage to underground utilities

B. Liability assumedin construction agreementsand other typesof contractsor agreementsin effect in connectionwithinsured
operations.

. Revised 1999
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C. All owned, hired or non-owned automotive equipment used in connection with the insured operation.

D. Owner’sLiability Policy shall remainineffect from date of final acceptance until thetimelimit for filing against the project
has passed. Prior to final acceptance, Contractor shall provide an executed Certificate of Insurance extending the policy
to this date.

It is agreed that none of these policies will be canceled or changed so as to affect this certificate until ten (10) dayswritten
notice of such cancellation or change has been delivered to City of

It isfurther agreed that:

(1) These policies shall not expire until all work has been completed and the project has been accepted by the City of
. (If apolicy does expireduring thelife of the Contract, arenewal Certificate of the

required coverage must be sent to the City of not lessthan five days prior to expiration
date.)

This certificate is not valid unless countersigned by an authorized representative of the Insurance Company.

Date Countersigned by

Signature

Revised 1999 ..
Xl



CITY OF ARIZONA
ENGINEERING DEPARTMENT

CONTRACTOR'SAFFIDAVIT REGARDING SETTLEMENT OF CLAIMS
Part 100, Section 109, General Conditions

, Arizona

Date

Project No.

To The City of , Arizona

Gentlemen:

Thisisto certify that all lawful claims for materials, rental of equipment and labor used in connection with the construction of
the above project, whether by subcontractor or claimant in person, have been duly discharged.

The undersigned, for the consideration of $ , as set out in the final pay estimate, as full and
complete payment under the terms of the contract, hereby waives and relinquishes any and all further claims or right of lien
under, in connection with, or as aresult of the above described project. The undersigned further agreesto indemnify and save
harmless the City of against any and all liens, claims of liens, suits, actions, damages, charges and
expenses whatsoever, which said City may suffer arising out of the failure of the undersigned to pay for al labor performance
and materials furnished for the performance of said installations.

Signed and dated at , this day of , 19
Contractor
By
STATE OF ARIZONA )
Ss
COUNTY OF MARICOPA )
The foregoing instrument was subscribed and sworn to before me this day of , 19
Notary Public

My Commission Expires

Xiii



CITY OF , ARIZONA

CHANGE ORDER REQUEST

Date: Request:
Name of Project:
Project No: Contractor:

Description of Proposed Change Order:

Reason for Change:

Estimated Cost: $
for Detailed Cost)

Change in Contract Time:

Title:

(Calendar Days)

(See Attached Sheet

Submitted By:

Recommended By:

Approved By:

Title:

Title:

Xiv



CITY OF , ARIZONA
AUTHORIZED SIGNATURE FORM

Project Name:
Project No:

Wheress, , an Corporation, is

(Name of State)
required to execute certain documents which are necessary for the prompt and efficient execution of the corporate business;
NOW, THEREFORE, BE IT RESOLVED, by the Board of Directors of the

(Corporate Name)
that (name of parties authorized) , authorized to execute and
sign on behalf of said corporate the following documents:
1.  The Contract 4. Claims
2.  TheBond 5. Change Orders
3.  Payralls 6. All other papersnecessary for the conduct of the corporation’'saffairsand the execution

of the Contract.

The powers and duties herein granted shall be and is hereby granted for the duration of the contract for this project or until
express notice of revocation has been duly given in writing, whichever is the lesser period.

Dated and passed by the Board of Directors this day of , 19
(Signature of Persons Authorized to Sign) (Title) (Document No.)
CERTIFICATE
STATE OF )
)ss

COUNTY OF )

I of the , acorporation do hereby certify that the
aboveisatrue and correct copy of aresolution adopted by the Board of Directors of said corporation, at ameeting of said board
held on , 19 , and that the sameisin full force and effect at this time.

Dated , 19

(Officer of Corporation)
(Seal of Corporation)

STATE OF ARIZONA )
)ss
COUNTY OF )
This instrument was acknowledged before me day of 19
by appearing before the undersigned

Notary Public, and stated that he executed such instrument on behalf of said corporation for the purpose and consideration
therein expressed.

My commission

Expires: (Notary Public)
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SECTION 101
ABBREVIATIONS AND DEFINITIONS
101.1 ABBREVIATIONS:

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

AASHTO American Association of State Highway and Transportation Officials

AAN American Association of Nurserymen
AB Adggregate Base

Aban Abandon

ABC Aggregate Base Course

AC Asphalt Cement or Concrete

ACB Asphalt Concrete Base

ACI American Concrete Institute

ACP Asbestos Cement Pipe

ACPA American Concrete Pipe Association
ACWS Asphalt Concrete Wearing Surface
AFRB Arizona Fire Rating Bureau

AGC Associated General Contractors of America, Inc.
Agg Adggregate

ADOT Arizona Department of Transportation
Ahd Ahead

AlA American Institute of Architects

AIEE American Institute of Electrical Engineers
AISC American Institute of Steel Construction
ANSI American National Standards Institute
APA American Plywood Association

Approx Approximate

APWA American Public Works Association
AR Aged Residue

ARS Arizona Revised Statutes

ASCE American Society of Civil Engineers
ASME American Society of Mechanical Engineers
Asph Asphalt

ASTM American Society for Testing Materials
Ave Avenue

AWPA American Wood Preservers Association
AWSC American Welding Society Code
AWWA American Water Works Association
Bbl Barrel

BC Beginning of Curve

BCR Beginning of Curb Return

Beg Beginning

Bk Book or Back

Blvd Boulevard

BM Bench Mark or Board Measure

Brg Bearing

BST Bituminous Surface Treatment

BTB Bituminous Treated Base

BVC Beginning of Vertical Curve

C Centigrade or Curb

101-1



CB
CBF&C
CCorC/C
CE
Cem
CF

CIP
CIPP
CLorC
cm
CMP
(6(0]

Col
Conc
Const
CP
CTB

Cu

Deg
DF
DG
Dia
Dim
DIP
Div
Dr
Drwg

Dwy

Ea

Ease

E

EC

ECR

El or Elv
Equaor Eq
EVC

Ex or Exist

FB
F&C
FH

FL or F
Fl El
Fnd
FS
FSS

G
Ga
Galv
GL
Gr

g

SECTION 101

Catch Basin

Catch Basin Frame & Cover
Center to Center

City or County Engineer
Cement

Curb Face

Cast Iron Pipe
Cast-in-Place Concrete Pipe
Centerline

Centimeter

Corrugated Metal Pipe
Clean Out

Column

Concrete

Construct

Concrete Pipe (non-reinforced)
Cement Treated Base

Cubic

Degree

Douglas Fir
Decomposed Granite
Diameter

Dimension

Ductile Iron Pipe
Division

Drive

Drawing

Driveway

Each

Easement

East

End of Curve

End of Curb Return
Elevation

Equation

End of Vertical Curve
Existing

Field Book

Frame & Cover

Fire Hydrant

Floor Line or Flow Line

Floor Elevation

Found

Finished Surface

Federal Specifications and Standards

Guitter
Gage
Galvanized
Ground line
Grade

gram
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Lin
Long

MAG
Max
MCR
Meas
MH
MHF&C
MPa

um

mg

mm

Min
Misc
ML or M
Mon
MTD

SECTION 101

High or Height
Hour

House Connection
Headwall
Horizontal
Highway

Hertz

Industrial Commission of Arizona
Improvement District or Inside Diameter
Invert Elevation

Institute of Electrical and Electronic Engineers
Invert

Iron Pipe

Iron Pipe Size

Irrigation

Joint

Joule

Junction Chamber
Junction

Junction Structure

Kilogram
Kilometer
Kilonewton
Kilopascal
Kilowatt

Length or Liter
Lead and Tack
Local Depression
Lamp Hole
Linear
Longitudinal
Left

Map or Maps

Maricopa Association of Governments
Maximum

Maricopa County Records
Measured

Manhole

Manhole Frame and Cover
M egapascal

Meter

Micrometer

Milliliter

Milligram

Millimeter

Minutes or minimum
Miscellaneous

Monument Line
Monolithic or Monument
Multiple Tile Duct
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SECTION 101

N North, Newton

NBS National Bureau of Standards

NCPI National Clay Pipe Institute

NE Northeast

NEC National Electric Code

NEMA National Electrical Manufacturer's Association
NFPA National Fire Protection Association
NP Non-Plastic

NPI Non Pay item

NSC National Safety Council

NSF National Sanitation Foundation

NW Northwest

No Number

oC On Center

oD Outside Diameter

Pa Pascal

Paes Pascal Seconds

P.C. Point of Curvature

PCC Point of Compound Curve or Portland Cement Concrete
Pl Point of Intersection or Plastic Index
PL Property Line

POC Point of Curve

POS Point of Spiral

PP Power Pole

ppm Parts per Million

PRC Point of Reverse Curve

Prod Produced

Prop Proposed or Property

PT or POT Point of Tangent

P& TP Power and Telephone Pole

Pvmt Pavement

Q Rate of Flow

R Radius

RC Reinforced Concrete

RCP Reinforced Concrete Pipe

Rd Road

Rdwy Roadway

Reinf Reinforced, Reinforcing

Ret Wall Retaining Wall

RGRCP Rubber Gasket Reinforced Concrete Pipe
rpm Revolutions Per Minute

Rt Right

R/W Right-of-way

S South or Slope

SAE Society of Automotive Engineers
San Sanitary

SC Spiral to Curve

SCCP Steel Cylinder Concrete Pipe

SD Storm Drain or Sewer District

S Saddle
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SECTION 101

S Seconds

Sect Section

SE Southeast

Sht Sheet

Spec Specifications

SPR Simplified Practice Recommendation
Sp MH Special Manhole

SS Sanitary Sewer

St Street

Sta Station

Std Standard

Strgr Structural Grade

Struct Structure or Structural

SW Southwest

T Tangent Distance

Tel Telephone

Temp Temporary

TH Test Hole

TP Telephone pole

Tr Tract

Trans Transition

TS Traffic Signal or Tangent to Spiral
TSC Traffic Signal Conduit

Typ Typical

UL Underwriters' Laboratories Inc.
USC& GS  United States Coast and Geodetic Survey
USGS United States Geological Survey
\Y Velocity of Flow

VC Vertical Curve

VCP Vitrified Clay Pipe

Vert Vertica

W West or Width

Wi Wrought Iron

WS Wearing Surface

Wt Weight

° Degrees

% Percent

# Number

@ At

/ Per

= Equals
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SECTION 101
101.2 DEFINITIONSAND TERMS:

Whenever in these specifications or in other contract documents the following terms or pronounsin place of them are used, the
intent and meaning shall be interpreted as follows:

Addendum: A supplement to any of the Contract Documentsissued, in writing, after advertisement of but prior to the opening
of bids for a contract.

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

Agency: The governmenta agency for which the construction is being done, either by permit or contract.
Architect: Theindividual or firmwho hasaccomplished the architectural servicesfor the project, including hisrepresentatives.
Award: The formal action of the governing body is accepting a proposal.

Backfill: Material placed in an excavated spaceto fill such space. For trenches, this space will be the areafrom 300 mm above
the top of the pipe or conduit to the existing or proposed finished grade of pavement.

Base Course: The upper course of the granular base of a pavement or the lower course of an asphalt concrete pavement
structure.

Bedding: Isthe material placed in the area from the bottom of the trench to 300 mm above the top of the pipe or conduit.

Bidder: Any qualified individual, firm, partnership, corporation or combination thereof, acting directly or through a duly
authorized representative who legally submits a proposal for the advertised work.

Board of Supervisors: The Maricopa County Board of Supervisors acting under the authority of the laws of the State of
Arizona.

Bond Issue Project: A project financed from bonds issued by the City or County pledging credit or a revenue resource.
Bridge: A structure, including supports, erected over adepression or an obstruction, aswater, highway, or railway, and having
atrack or passageway for carrying traffic or other moving loads and having a length measured a ong the center of roadway of
more than 6 meters between undercopings of abutments or extreme ends of openings for multiple boxes.

(Length) The length of a bridge structure is the over-all length measured along the line of survey stationing back to back of
backwalls of abutments, if present, otherwise end to end of the bridge floor; but in no case less than the total clear opening of
the structure.

(Roadway Width) The clear width measured at right anglesto the longitudinal centerline of the bridge between the bottom or
curbs or guard timbers or in the case of multiple height of curbs, between the bottom of the lower risers.

Budget Project: A project financed by funds from General Tax levies and shared revenue funds set aside in the annual budget
adopted by the Council or Board of Supervisors.

Building: Any structure built for the support, shelter, or enclosure of persons, animals, chattel or movable property.
Building Code: A regulation adopted by the governing body establishing minimum standards of construction for the protection
of the public health, safety, and welfarein terms of measured performancerather than in termsof rigid specification of materials
and methods.

Calendar Day: Everyday shown on the calendar.

Call for Bids: The standard forms inviting proposals or bids.
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SECTION 101

“Careful and prudent manner” means conducting excavation in such away that when it approaches within 600 mm of the
underground facility located and marked by the owner or operator, by stakes, paint or in some customary manner, the exact
location is manually determined, and the uncovered facility is supported and protected.

ChangeOrder: A written order issued by the Engineer to the Contractor to make changesin thewaork or to perform extrawork,
and setting forth conditions for payment and/or adjustment in time of completion.

City: A municipal corporation, organized and existing under and by virtue of the laws of the State of Arizona.
City/County Clerk: The duly authorized person who performs the duties of clerk for the Contracting Agency.

Completion Time: The number of calendar days for completion of an act, including authorized time extensions. In case a
calendar date of completion is shown in the proposal in lieu of the number of calendar days, the contract shall be completed by
that date. The time within which an act isto be done shall be computed by excluding the first and including the last day; and
if the last day be Sunday or alegal holiday, that shall be excluded.

Conflicting Utility: An existing utility, shown or not shown on the plansis conflicting when any part of the utility fallswithin
the dimensions of the new installation, such that it would be in physical contact with the new installation.

Construction Project: The erection, installation, remodeling, alteration, of durable facilities upon, under, or over the ground.
This shall include, but is not limited to buildings, roadways and utility pipes, lines, poles or other structures.

Contingent Bid Item: Thisis a minor bid item which is likely, but not certain, to occur during the course of work. If the
Engineer determines that this work is required, the Contractor will accomplish the work and payment will be made based on
the contingent unit bid price included in the proposal. Since the quantity listed in the proposal is primarily for bid comparison,
the amount of work required by the Engineer may vary materialy from this.

Contract: The written instrument executed by the Contractor and the Contracting Agency by which the Contractor is bound
to furnish all labor, equipment, and materials and to perform the work specified, and by which the Contracting Agency is
obligated to compensate the Contractor therefor at the prices set forth therein. The Contract Documents are herewith by
reference made a part of the contract asif fully set forth therein.

Contract Documents: All the integral documents of the contract, including but not limited to, Call for Bids, Plans, Standard
Specificationsand Details, Special Provisions, Proposal, Addenda, Performance Bond, Payment Bond, Certificatesof Insurance,
Ordinance, Contract, and Change Orders.

Contracting Agency: The lega entity that has contracted for the performance of the work or for whom the work is being
performed.

Contractor: Theindividual, firm, partnership, corporation or combination thereof entering into acontract with the Contracting
Agency to perform the advertised work.

Council: The City Council which by law constitutes the L egislative Department of the City.

County: Maricopa County, organized and existing under and by virtue of the laws of the State of Arizona.
Culvert: Any structure not classified as a bridge, which provides an opening under or adjacent to the roadway.
Days: Unless otherwise designated, days will be understood to mean calendar days.

Emer gency: Unforeseen occurrences and combinations of circumstancesinvolving the public welfare or the protection of work
already done under the Contract Documents, or which endanger life or property and call for immediate action or remedy.

Engineer: The person, appointed as City or County Engineer by the Council or the Board of Supervisors, acting directly or
through his duly authorized representative.
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SECTION 101
Equipment: (Construction) — All machinery and equipment, together with the necessary suppliesfor upkeep and maintenance,
and al so tool sand apparatus necessary for the proper construction and acceptable completion of work. (Installed) — All material
or articles used in equipping afacility as furnishings or apparatus to fulfill afunctional design.

Extra Work: Anitem of work not provided for in the contract as awarded but found essential to the satisfactory completion
of the contract within its intended scope.

Flooding: Flooding will consist of the inundation of the entire lift with water, puddled with poles or barsto insure saturation
of the entire lift.

Force Account Work: Work done by personnel of the Contracting Agency as in-house work.

Foundation: For buildings or structures, this will be the substructure. For pipe this will be the native materia or prepared
material on which the pipe rests, normally, thisis the bottom grade line of the trench.

Full Depth Pavement: An asphalt concrete pavement structure in which the granular base and subbase are replaced by
proportionate thicknesses of asphalt concrete.

Improvement District Project: A project financed by assessments against the property included in aspecial assessment district
authorized under, or implemented by an act of the legislature of the State and/or a procedural ordinance of the City or County.

I nspector: The Engineer's authorized representative assigned to make detailed inspections of contract performance.
Jetting: Jetting isthe densification of material, using a continuous supply of water, under pressure, transmitted to the material
through a rigid pipe of sufficient length to reach the bottom of the lift being densified. In all cases, the entire lift will be

completely saturated working from the top to the bottom.

Laboratory: The established materials testing laboratory of the Contracting Agency's Engineering Department, or other
laboratories acceptable to and/or authorized by the Engineer to test materials and work involved in the Contract.

Major Item: A major item shall be thetotal of any item of work and/or materials specified in the bid schedul e that exceeds the
amount established in Table 109-1.

Materials: Any substance specified in the project, equipment and other material used or consumed in the performance of the
work.

Median: The portion of a divided highway separating the roadways used by traffic going in opposite directions.

Non Pay Item: Anitem of work for which no separate payment will be made under the proposal, but which must be included
as an incidental cost for payment on an associated item included in the proposal.

Notice of Award: A letter from the City or County Clerk advising the Contractor that he is the successful bidder and the
Council or Board of Supervisors has accepted his proposal.

Noticeto Proceed: A directiveissued by the Engineer, authorizing the Contractor to start the work or improvements required
in the Contract.

Obligee: One to whom another is obligated.
Open Trench: The excavated area shall be considered as open trench until al the aggregate base course for pavement
replacement has been placed and compacted or, if outside of apavement area, until the excavated areais brought to finish grade

or natural grade.

Owner: The City or County, acting through its legally constituted officials, officers or employees.

Revised 1998 101-8



SECTION 101

Pavement: Any surfacing of streets, alleys, sidewalks, courts, driveways, etc., consisting of mineral aggregate boundintoarigid
or semi-rigid mass by a suitable binder such as, but not limited to, portland cement or asphalt cement.

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

Pay Item: A detail of work for which separate payments are to be made under the Contract, as specified in the proposal.

Payment Bond: The security provided by the Contractor solely for the protection of claimants, supplying labor and materials
to the Contractor or his Subcontractors.

Performance Bond: The security provided by the Contractor solely for the protection of the Contracting Agency and
conditioned upon the faithful performance of the contract in accordance with the plans, specifications and conditions thereof.

Permit: Thelicenseto do construction in public rights-of-way and/or easements; issued by an Agency to a Contractor working
for another party.

Plans: All approved drawings or reproductions thereof pertaining to the work and details therefor, which are made a part of
the Contract Documents.

Plant: The Contractor'sand/or subcontractor'sfacilities, including but not limited to small tools and mobile equipment, located
on and/or offsite, necessary for preparation of materials and prosecution of work for the project.

Principal: Theindividual, firm or corporation primarily liable on an obligation, as distinguished from a surety.

Profile Grade: The trace of avertical plan intersecting the top surface of the proposed wearing surface, usually along the
longitudinal centerline of the roadbed. Profile grade means either elevation or gradient of such trace according to the context.

Project: A specific coordinated construction or similar undertaking identified by asingle project number and bid and awarded
as one contract. On occasion two or more projects may be bid and awarded as a single contract.

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

Proposal Form: The approved form on which the Contracting Agency requires bidsto be prepared and submitted for the work.

Proposal Guarantee: The security furnished with a bid to guarantee that the bidder will enter into the contract if his bid is
accepted.

Proposal Pamphlet: The book or pamphlet pertaining to a specific project, containing proposal forms, special provisionsand
other information necessary for and pertinent to the preparation of the proposal or bid.

Referred Documents: On all work authorized by the Contracting Agency, any referenced documentsin the specification, i.e.,
Bulletins, Standards, Rules, Methods of Analysis or test. Codes and Specifications of other Agencies, Engineering Societies or
Industrial Associations, refer to the Latest Edition thereof, including Amendments, which arein effect and published at thetime
of Advertising for Bids or the issuing of a permit for the work, unless otherwise stated.

Right-of-way: A general term denoting land, property, or interest therein, usually in astrip, acquired for or devoted to astreet,
highway, or other public improvement.

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

Roadside: A genera term denoting the area adjoining the outer edge of the roadway. Extensive areas between the roadways
of adivided highway may also be considered roadside.
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SECTION 101

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

Roadway: The portion of theright-of-way intended primarily for vehicular traffic, and including all appurtenant structuresand
other features necessary for proper drainage and protection. Where curbs exist, it is that portion of roadway between the faces
of the curbs.

Sewer s: Conduits and related appurtenances employed to collect and carry off water and waste matter to asuitable point of final
discharge.

Shop Drawings: Drawings or reproduction of drawings, detailing; fabrication and erection of structural elements, fal sework
and forming for structures, fabrication of reinforcing steel, installed equipment and installation of systems, or any other
supplementary plans or similar data, which the Contractor is required to submit for approval.

Shoulder: The portion of the roadway contiguous with the travel ed way for accommaodation of stopped vehicles, for emergency
use, and for lateral support of base and surface courses.

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

Special Provisions: The special conditions, requirements, additions, and/or revisionsto the Standard Specifications, applicable
to the work, to cover conditions or requirements peculiar to the project under consideration.

Specifications: The descriptions, directions, provisions, and requirement for performing the work as contained in the Contract
Documents.

Standard Details: Uniform detail drawings of structures or devices adopted as Standard Details by the Engineer.
Standard Specifications: Uniform general specifications adopted as Standard Specifications by the Engineer.
Storm Drain: Any conduit and appurtenance intended for the reception and transfer of storm water.

Street: Streets, avenues, alleys, highways, crossings, lanes, intersections, courts, places, and grounds now open or dedicated
or hereafter opened or dedicated to public use and public ways.

Structures: Bridges, culverts, catch basins, drop inlets, retaining walls, cribbing, manholes, endwalls, sewers, service pipes
underdrains foundation drains, fences, swimming pools, and other features which may be encountered in the work and not
otherwise classed herein.

Subbase: The lower course of the base of aroadway, immediately above the subgrade.

Subcontractors: Those having direct contractswith the Contractor and those who furnish material worked into aspecial design
according to the Plans and Specifications for the work, but not those who merely furnish material not so worked.

Subgrade: The supporting structures on which the pavement and its special undercourses rest.

Substructure: All of that part of the structure or building below the bearings of simple and continuous spans, skewbacks of
arches and tops of footings of rigid frames, together with the backwalls, wingwalls and wing protection railings.

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

Superintendent of Streets: The person duly appointed by the Council of the Contracting Agency, asprovided by Sections9-601
and 11-701 of the Arizona Revised Statutes.
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SECTION 101
Super structure: The entire structure or building except the substructure.

Supplemental Specifications: Additions and revisions to the Standard Specifications that are adopted subsequent to issuance
of the printed book.

Supplementary Gener al Conditions: Requirements, or revisions, to the Standard General Conditions, applicableto thework,
and to cover conditions or requirements peculiar to the project under consideration.

Surety: Theindividual, firm or corporation, bound with and for the Contractor for the acceptable performance, execution, and
completion of the work, and for the satisfaction of all obligations incurred.

Surface Cour se: The finished or wearing course of an asphalt concrete pavement structure.

Titleor Headings: Thetitles or headings of the sections and subsections herein are intended for convenience of reference and
shall not be considered as having any bearing on their interpretation.

Township, City, Town or District: A subdivision of the County used to designate or identify the location of the proposed work.
Traveled Way: The portion of the roadway for the movement of vehicles, exclusive of shoulders and auxiliary lanes.

“Under ground Facility” means any item which shall be buried or placed below ground for usein connection with the storage
or conveyance of water, sewage, electronic, telephone or telegraphic communications, electric energy, oil, gas or other
substances, and shall include, but not be limited to pipes, sewers, conduits, cables, valves, lines, wires, manholes, attachments
and those portions of poles and their attachments below ground.

Utility: Pipelines, conduits, ducts, transmission lines, overhead or underground wires, railroads, storm drains, sanitary sewers,
irrigation facilities, street lighting, traffic signals, and fire alarm systems, and appurtenances of public utilities and those of
private industry, businesses or individuals solely for their own use or use of their customers which are operated or maintained
in, on, under, over or across public right-of-way or public or private easement.

Waterworks(Water Supply System): Thereservoirs, pipelines, wells, pumping equi pment, purification works, mains, service
pipes, and all related appliances and appurtenancesutilized in the procurement, transportation and delivery of an adequate, safe,
and palatable water supply for the Contracting Agency.

Work: Any or al of theimprovements mentioned and authorized to be made, and the construction, demolition, reconstruction,
and repair of al or any portion of such improvements, and all labor, services, incidental expenses, and material necessary or
incidental thereto.

Working Day: A calendar day, exclusive of Saturdays, Sundays, and Contracting Agency recognized legal holidays, on which
weather and other conditions not under the control of the Contractor will permit construction operationsto proceed for the major
part of the day with the normal working force engaged in performing the controlling item or items of work which would bein
progress at that time.

101.3Inorder to avoid cumbersome and confusing repetition of expressionsin these specifications, it is provided that whenever
anything is, or is to be, done, if, as, or, when, or where contemplated required, determined, directed, specified, authorized,
ordered, given, designated, indicated, considered necessary, deemed necessary, permitted, reserved, suspended, established,
approval, approved, disapproved, acceptable, unacceptabl e, suitable, accepted, satisfactory, unsatisfactory, sufficient, insufficient,
rejected, or condemned, it shall be understood as if the expression were followed by the words by the Engineer or to the
Engineer.

End of Section
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SECTION 102
BIDDING REQUIREMENTSAND CONDITIONS
102.1 ELIGIBILITY AND PREFERENCE:

The employment of Contractors and Subcontractors on Public Works shall be governed by the provisions of Section 34-241 of
the Arizona Revised Statutes.

102.2 CONTENTS OF PROPOSAL PAMPHLET:

The prospective bidder may examine and/or purchase plans, specia provisions, and proposal pamphlets at the Engineering
Office of the Contracting Agency advertising for bids.

The proposal pamphlet will state the location of the contemplated construction; give the description of the various quantities
of work to be performed or materialsto be furnished, and have abid schedule of pay itemsfor which unit bid prices are invited.
In addition, it will state the form and amount of the proposal guarantee, the time in which the work shall be completed and
include additional instructions not included in these specifications.

The plans, the standard specifications, the standard details, the special provisions, the contracting agency’ s supplements and
all supplementary documents are essential parts of the contract, and a requirement occurring in one is as binding as though
occurring in all. They are intended to be complementary and to describe and provide for a complete work. In a case of a
discrepancy or conflict, the order in which the various documents shall govern is as follows from highest to lowest: special
provisions, plans, agency’ s supplements to the standard specifications, agency’ s supplements to the standard details, standard
specifications and standard details.

Each and every provision of law and clause required by law to be inserted in the contract shall be deemed to beinserted herein,
and the contract shall be read and enforced as though it were included herein.

102.3 INTERPRETATION OF QUANTITIESIN PROPOSAL :

The quantities appearing in the proposal are approximate only and are to be used for the comparison of bids. Payment to the
Contractor will bemadeonly for the actual quantitiesof work performed and accepted or material sfurnished in accordancewith
the contract at the unit bid price in the proposal.

After the contract is awarded the quantities of work listed by any pay item, or al pay items, may be increased or decreased a
reasonable amount at the discretion of the Contracting Agency, without in any way invalidating the unit bid price.

102.4 EXAMINATION OF PLANS, SPECIAL PROVISIONSAND SITE OF WORK:

The Contracting Agency will prepare plansand special provisionsin accordance with acceptable engineering standards, giving
such direction as will enable any competent Contractor to carry them out.

The bidder shall examine the site of the proposed work and all documents pertaining to the work. It ismutually agreed that the
submission of a proposal shall be considered prima facie evidence that the bidder has made such examination and is familiar
with the character, quality and quantity of the work to be performed and material to be furnished.

Logs of the test holes, ground water levels, and any accompanying soil reports as furnished by the Contracting Agency are
furnished for general information only. The field condition so set forth shall not constitute a representation or warranty,
expressed or implied, that such conditionsare actually existent. Bidders shall maketheir own investigationsand form their own
estimates of the site conditions.

After the submission of the proposal, no complaint or claim that there was any misunderstanding asto the quantities, conditions
or nature of the work will be entertained.
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SECTION 102
102.5 PREPARATION OF PROPOSAL:
The bidder shall submit his proposal on the forms obtained from the Contracting Agency. The bidder shall specify a unit bid
price and extension in words, figures or both, whichever isrequired, for each pay item where units and approximate quantities
are given.
The proposal total will be obtained by adding the extension amount or lump sum indicated for the individual pay items. If there
isaconflict between words and figures, the words shall apply. If thereis aconflict between the unit bid price and the extension
for aparticular pay item, the unit bid price shall govern. In either case, the Contracting Agency shall correct the discrepancy
in accordance with the above procedure and the corrected proposal total will apply.

In addition, the following shall be completed by the bidder on the proposal:

(A) Acknowledge receipt of and agree that the proposal is based on the listed Addenda received with and/or after receipt of
the proposal pamphlet.

(B) Note the bidders Arizona State Contractor's License number and classification.

(C) Signaturesinink and attested or witnessed as applicable.

102.6 SUBCONTRACTORS LIST:

When required, the List of Subcontractors form will be attached to the proposal pamphlet. The bidder shall submit this form
with his proposal, in a separate sealed envelope, listing the firm name and business address of each specialty subcontractor to

whom he proposes to subcontract any portion of the work. Only one name shall be listed for each category.

The bidder may list himself to perform one or more of thelisted categories of work for which he hasany requisite State licenses
when required.

102.7 IRREGULAR PROPOSALS:

Proposals will be considered irregular and may be rejected for the following reasons:

(A) If theproposal isonaform other than that furnished by the Contracting Agency; or if theform isaltered or any part thereof
is detached.

(B) If there are unauthorized additions, statements, conditional or alternate bids, or irregularities of any kind.

(C) If the bidder adds any provisions reserving the right to accept or reject an award, or to enter into a contract pursuant to
an award.

(D) If the proposal does not contain a unit price for each pay item listed except in the case of authorized alternate pay items.
(E) If, when required, the bidder fails to accomplish and submit the List of Subcontractors form.

102.8 PROPOSAL GUARANTEE:

No proposal will be read unless accompanied by a proposal guarantee in the proper amount and in the form provided in the
proposal pamphlet. The guarantee shall be made payable and acceptable to the Contracting Agency as a guarantee that the

bidder, if awarded the contract, will execute the contract documents and furni sh the required bonds and certificates of insurance
to be forfeited if the Contractor fails or refuses to enter into a contract as required by the bid documents.
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The proposal guarantee shall be in the form of a certified check, cashiers check, or surety bond for ten percent of the amount
of the bid. The surety bond shall be executed solely by a surety company or companies holding a certificate of authority to
transact surety business in the State of Arizonaissued by the Director of the Department of Insurance. The surety bond shall
not be executed by an individual surety or sureties. In addition, said company or companies shall be rated "Best A-" or better
as required by the Contracting Agency, as currently listed in the most recent Best Key Guide, published by the A.M. Best
Company.

102.9 SUBMISSION OF PROPOSAL :

The proposal and proposal guarantee shall be submitted in a sealed envelope. The outside, lower right-hand corner of which
shall be marked as follows:

Bid of , Contractor
For

Project No. Contracting Agency

Envelopes shall be mailed or delivered to the office of the Contracting Agency, and must be received before the time and date
specified in the Call for Bids or any Addenda.

Proposals received after the time and date specified will be returned, unopened, to the bidder.

102.10 WITHDRAWAL OR REVISION OF PROPOSAL:

Any bidder may withdraw or revise a proposal after it has been deposited with the Contracting Agency, provided his request
isreceived by the Contracting Agency, in writing or by telegram, before thetime specified for opening proposals or as stipul ated
herein.

102.11 PUBLIC OPENING OF PROPOSALS:

Proposals will be opened and read publicly at the time and place specified in the Call for Bids or any Addenda. Bidders, their
authorized agents and other interested parties are invited to be present.

When proposals for more than one project are to be opened at the same time, any bidder may, after the time set for the opening
proposals, request to withdraw his second or succeeding proposal prior to the opening of proposalsfor that project. Should this
occur, there will be a brief delay in the opening of proposals to permit the bidder to submit his request. Upon receipt of the
bidder's written request, by the Contracting Agency, his proposal will be returned unopened.

102.12 DISQUALIFICATION OF BIDDERS:

Either of the following reasons may be considered as being sufficient for the disqualification of abidder and the rejection of his
proposal:

(A) Receipt of more than one proposal for the same work from an individual, partnership or corporation under the same or
different names.

(B) Evidence of collusion among bidders or assistance from any officer of the Contracting Agency, or of any Department
thereof.

102.13 SUCCESSFUL BIDDERS:

Unless otherwise specified in the proposal pamphlet, the successful bidder may obtain 7 sets of plans and special provisions,
for the project from the Contracting Agency, at no cost.

End of Section
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AWARD AND EXECUTION OF CONTRACT

103.1 CONSIDERATION OF PROPOSALS:

After the proposals, for the contemplated work, have been opened and read as provided in these specifications, the respective
totals will be checked and compared by the Contracting Agency. The basis of comparison will be to verify the accuracy of the
total proposal by checking the extensions and additions. In the event of adiscrepancy, inthe amount bid for apay item, the unit
bid price will govern unless obviously in error. The results of such comparison will be considered public information.

The right is reserved to award the contract to the lowest and/or best responsible bidder, or to reject all proposals and to
readvertise for any reason the Contracting Agency determines.

In case all proposals are rejected, any subsequent changes, additions, addenda, or new sets of plans and special provisions will
beprovidedtoal purchasersof thefirst issue of the plansand special provisionsat no additional charge, except that out-of-town
bidders will pay shipping charges.

103.2 RETURN OF PROPOSAL GUARANTEE:

All proposal guarantees, except those of: the two lowest responsible bidders on Bond Issue and Budget Projects; the lowest
responsible bidder or the lowest responsible bidders of alternative plans and specifications on Improvement District Projects,
will be returned immediately following the opening and checking of proposals. The retained proposal guarantee or guarantees
will be returned immediately after the contract documents have been executed by all parties.

103.3 AWARD OF CONTRACT:

The Contracting Agency, through its duly authorized body or agent will award the contract to the lowest and/or best responsible
bidder, or al proposals will be rejected, as soon as practicable after the date of opening proposals.

No proposal shall be withdrawn for a period of 50 days after opening without consent of the Contracting Agency through the
body or agent duly authorized to accept or reject the proposal except that in the case of Federally-assisted projects, or other
projects award of which is conditioned on the approval of an agency not under the control of the Contracting Agency,
withdrawal shall be made within a period of 50 days after opening without such consent.

If written notice of the acceptance of aproposal isdelivered to the successful bidder within the times noted above, or at any time
thereafter before such proposal has been withdrawn, the bidder shall execute and deliver a contract in the prescribed form,
within 10 days after receipt of such notice or his proposal guarantee shall be forfeited as provided elsewhere herein.
Concurrently with the contract, the Contractor shall submit all documentation required to enable the agency to execute the
contract.

The successful bidder will be furnished a Notice of Award on:

(A) Bond Issue or Budget Projects by letter, to the address shown on the proposal.

(B) Improvement District Projects by publication in accordance with the requirements of ARS, Section 9-681.
103.4 CANCELLATION OF AWARD:

The Contracting Agency reservesthe right to cancel the award of any contract at any time before the execution of said contract
by all parties, without any liability against the Contracting Agency.

103.5 REQUIREMENT OF CONTRACT BONDS:

Concurrently with the submittal of the contract, the Contractor shall furnish the Contracting Agency thefollowing bonds, which
shall become binding upon the award of the contract to the Contractor.

(A) A Performance Bond in an amount equal to the full contract amount conditioned upon the faithful performance of the
contract in accordance with plans, specifications and conditions thereof. Such bond shall be solely for the protection of the
Contracting Agency awarding the contract.

(B) A Payment Bond in an amount equal to the full contract amount solely for the protection of claimants supplying labor or
materials to the Contractor or his Subcontractors in the prosecution of the work provided for in such contract.
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Each such bond shall include a provision allowing the prevailing party in a suit on such bond to recover as a part of his
judgement such reasonable attorney's fees as may be fixed by ajudge of the court.

Each such bond shall be executed by asurety company or companies holding acertificate of authority to transact surety business
in the State of Arizonaissued by the Director of the Department of Insurance. The bonds shall not be executed by an individual
surety or sureties. The bonds shall be made payable and acceptable to the Contracting Agency. The bonds shall be written or
countersigned by an authorized representative of the surety who is either aresident of the State of Arizona or whose principal
office is maintained in this State, as by law required, and the bonds shall have attached thereto a certified copy of Power of
Attorney of the signing official. In addition, said company or companies shall be rated "Best A-" or better as required by the
Contracting Agency, as currently listed in the most recent Best Key Rating Guide, published by the A.M. Best Company.

103.6 CONTRACTOR'SINSURANCE:

103.6.1 General: The Contractor shall agreeto carry all insurance which may be required by Federal and State L aws, County
and City Ordinances, Regulations and Codes. Neither the Contractor nor any subcontractor shall commence work under a
contract until the Contracting Agency has approved the insurance. The entire project covered by the contract will be at the
Contractor's risk until final acceptance by the Contracting Agency.

Concurrently with the submittal of the contract, the Contractor shall furnish the Contracting Agency the following:

(A) Public Liability and Property Damage I nsurance: The Contractor shall provide and maintain, during the life of the
contract, General Liability, Automobile Liability, and Worker's Compensation Insurance as follows:

INSURANCE MINIMUM LIMITSOF LIABILITY

GENERAL LIABILITY $1,000,000 Combined Single Limit —
Comprehensive Form
Premises/Operations
Underground Explosion
and Collapse Hazard

Exclusions Deleted
(where applicable)
Products/Completed
Operations
Contractua
Independent Contractors
(OCP)
Broad Form Property Damage
Personal Injury With Exclusion
“C’" Deleted

AUTOMOBILE LIABILITY $1,000,000 Combined Single Limit
Owned
Hired
Non-Owned

EXCESSLIABILITY Asrequired
Umbrella Form

WORKER'S COMPENSATION &

EMPLOYERS LIABILITY Statutory Limits
BUILDER RISK/COURSE OF
CONSTRUCTION Asrequired

The Contracting Agency shall have no responsibility or liability for such insurance coverage.

The Contractor shall furnish a Certificate of Insurance on aform approved by the Contracting Agency. The Certificate shall
be issued by an insurance company authorized to transact business in the State of Arizona, or be named on the list of
Unauthorized Insurers maintained by the Arizona Department of Insurance. Insurance coverage shall not expire until all the
work has been completed and the project has been accepted by the Contracting Agency. If aninsurance policy doesexpireduring
thelife of the contract, the Contractor shall provide arenewal certificate of the required insurance coverage to the Contracting
Agency not less than thirty (30) days prior to the expiration date.
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(B) Worker's Compensation and Employer's Liability: A Letter of Certification, from the Industrial Commission of
Arizona, that the Contractor is insured by the State Compensation Fund or is an authorized self-insurer or a Certificate of
Insurance issued by an insurance company authorized by the Arizona Department of Insurance to provide Workmen's
Compensation and Employer's Liability Insurance in the State of Arizona.

(C) Builders Risk/Course of Construction: When the project includes construction of a new building or addition to an
existing building, the Contractor shall also obtain insurance coverage for at least, as a minimum, the perils of fire, extended
coverage, vandalism and malicious mischief for the full amount of the contract. The Contractor shall be responsible for any
deductibles, mutual waiver of subrogation and any co-insurance for the construction that is the subject of this contract.

(D) Additional Insured: The Contracting Agency, its officers, agents and employees shall be named as insureds on policies
listed in (A) and (C) and this shall also be indicated on the Certificates of Insurance issued to the Contracting Agency. The
Contractor's coverage shall be primary for any and all losses arising out of the performance of this contract.

(E) Owner Protective Policy: In addition to other insurance the Contractor isrequired herein to provide and maintain in its
own name, the Contractor shall also provide and maintain a separate policy of insurance, at its sole cost and expense, naming
the Contracting Agency asthe insured and providing primary coverage for the Contracting Agency in an amount not less than
One Million Dollars, or other minimum amount determined by the Agency, for personal injury or death, per person and per
occurrence, and not less than $500,000 for property damage for any damage or injury suffered asaresult of any work performed
by Contractor or its employees, representatives, contractors or subcontractors in connection with the Project or Permit. Such
policy shall also provide the Contracting Agency coverage, in the amounts specified above, for any and all damages or injury
suffered asaresult of alleged acts or omissions of the Contracting Agency in connection with, directly or indirectly, the Project
or Permit. Such policy shall be primary and not contributory to any insurance maintained by the Contracting Agency. The
insurance company writing such policy must have a BEST rating of not less than “A-" and be licensed by the Arizona
Department of Insurance to do business in the State of Arizona. The form of the policy must be approved by the Contracting
Agency before the notice to proceed will be issued.

103.6.2 Indemnification of the Contracting Agency Against Liability: Tothefullest extent permitted by law, the Contractor,
its successors, assigns and guarantors, shall pay, defend, indemnify and hold harmless the Agency, its agents, representatives,
officers, directors, officials and employees from and against all allegations, demands, proceedings, suits, actions, claims,
damages, losses, expenses, including but not limited to, attorney fees, court costs, and the cost of appellate proceedings, all claim
adjusting and handling expense, related to, arising from or out of or resulting from any actions, acts, errors, mistakes or
omissions caused in whole or part by the Contractor relating to work or servicesin the performance of the Contract, including
but not limited to, any Subcontractor or anyone directly or indirectly employed by any of them or anyone for whose acts any of
them may be liable and any injury or damages claimed by any of the Contractor’s and Subcontractor’s employees.

103.7 EXECUTION AND APPROVAL OF CONTRACT:
The Contractor shall execute the contract with the Contracting Agency as follows:

(A) Bond Issue or Budget Projects within 10 calendar days after the date of Notice of Award of contract from the Contracting
Agency.

(B) Improvement District Projects, not less than 15 or more than 20 calendar days after the date of the first publication of
Notice of Award, if no objections have been filed.

The Contracting Agency will approve and execute the contract within 10 calendar daysfollowing receipt of signed contract and
acceptable bonds and certificates of insurance.

No contract shall be considered in effect until it has been fully executed by all parties concerned.

Information relative to the execution of contract documents may be obtained from the Engineering Office of the Contracting
Agency advertising for bids.

103.8 FORFEITURE OF PROPOSAL GUARANTEES:

If the Contractor fails or refuses to enter into the contract, within the time stated, then the Contracting Agency may declarea
forfeiture of his proposal guarantee as liquidated damages for failure to enter into the contract.

End of Section
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SECTION 104

SCOPE OF WORK

104.1 WORK TO BE DONE:

104.1.1 General: The Contractor shall perform all work as may be necessary to complete the contract in a satisfactory and
acceptable manner in full compliance with the plans, specifications and terms of the contract.

Unless otherwise specified in the special provisions, he shall furnish all labor, materials, equipment, transportation, utilities,
services and facilities required to perform all work for the construction of the project within the time specified.

All existing concrete or bituminous surfaced sidewalks, driveways and alleys which were disturbed by the Contractor at the
direction of the Engineer, shall be replaced. Private concrete or bituminous surfaced sidewalks and driveways, which were
disturbed by the new improvements must be replaced. The slope of the replaced sidewalk or driveway must comply with the
agency's minimum standards. If the standard cannot be constructed within the disturbed area, the Contractor shall remove and
replace to adistance required to obtain the slope. Payment for such work will be made under the respective pay items provided
for in the contract, or by agreed pricesin advance, if no pay items are provided for in the contract.

104.1.2 Maintenance of Traffic: The Contractor's operations shall be in accordance with the traffic manual and/or policies
of the appropriate public agency having jurisdiction over the project and Section 401. These operations shall cause no
unnecessary inconvenience to the public and public access rights shall be considered at all times. Unless otherwise authorized
in the specifications or on a temporary basis by the Engineer, traffic shall be permitted to pass through the work area. The
Contractor shall coordinate with the various agencies both commercial and public, involved in the collection and removal of
trash and garbage, so that adequate services are maintained.

Safeand adequate pedestrian and vehicul ar access shall be provided and maintained to fire hydrants, commercial and industrial
establishments, churches, schools, parking lots, motel, hospitals, fire stations, police stations, and establishments of a similar
nature. Access to residential properties shall be in accordance with Section 107.

Grading operations, roadway excavation and fill construction shall be conducted and maintained in such amanner asto provide
areasonably satisfactory and safe surface for vehicular and pedestrian traffic. When rough grading is completed, the roadbed
shall be brought to and maintained in a reasonably smooth condition, satisfactory and safe for vehicular traffic at the posted
speed limit. Pedestrian walkways shall be provided and maintained in a like manner. The Contractor shall accomplish any
additional grading operationsand/or repairs, including barricade replacement or repairsduring working and nonworking periods
which, in the opinion of the Engineer, are required.

Inthe event of abnormal weather conditions, such aswindstorms, rainstorms, etc., the Contractor shall immediately inspect his
work area and take all necessary actions to insure that public access and safety are maintained.

The Contractor shall provide the Engineer with the emergency address of his representatives as required by Section 105.

104.1.3 Cleanup and Dust Control: Throughout all phases of construction, including suspension of work, and until final
acceptance of the project, the Contractor shall keep the work area clean and free from rubbish, excess materials and debris
generated by Construction Activities.

At disposal sites and storage sites, other than agency landfills, the Contractor shall be responsible for all required dust control
measures. This includes temporary yard or staging areas.

The Contractor shall take whatever steps, procedures or means required to prevent any dust nuisance due to his construction
operations. The dust control measures shall be maintained at all timesto the satisfaction of the Engineer and in accordance with
the requirements of the Maricopa County Bureau of Air Pollution Control Rules and Regulations.

Failure of the Contractor to comply with the Engineer's cleanup orders may result in an order to suspend work until the

condition is corrected. No additional compensation or timewill be allowed as aresult of such suspension and the Engineer has
the authority to take such other measures as may be necessary to remedy the situation. Subsection 104.2.5 applies.
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104.1.4 Final Cleaning Up: Before final acceptance, all private or public property and grounds occupied by the Contractor in
connection with the work shall be cleaned of all rubbish, excess materials, temporary structures and equipment, and all parts
of the work area shall be left in an acceptable condition.

104.2 ALTERATION OF WORK:

*104.2.1 By the Contracting Agency: The Contracting Agency reserves the right to make, at anytime during the progress of
the work, such alterationsin the details of construction and such increases or decreases in quantities as may be found necessary
or desirable. Such alterations and changes shall not invalidate the contract nor release the surety and the Contractor agreesto
perform the work as altered, the same as if it had been a part of the original contract. The Engineer will issue Change Orders
to cover unforeseen circumstanceswhich makeit impossibleto carry out thework in accordancewith the original contract plans
and specifications.

If the alterations or changes made by the Contracting Agency increases or decreases the total cost of the contract or the total
cost of any major item by more than 20 percent, either party may request an adjustment in payment in accordance with Section
109.

104.2.2 Dueto Physical Conditions:

*A) Should the Contractor encounter or discover during the process of the work, subsurface or latent physical conditions at the
site differing materially from those indicated in the contract, or unknown physical conditions at the site of an unusual nature,
differing materially from those ordinarily encountered and generally recognized as inherent in work of the character provided
for inthe contract, the Engineer shall be promptly notifiedinwriting of such conditions before they are disturbed. The Engineer
will thereupon promptly investigate the conditions and, if hefindsthey do so materially differ and cause an increase or decrease
in the cost of or the time required for performance of the contract, an equitable adjustment will be made and the contract
modified in writing accordingly.

"B) If at the time of opening up any portion of the work, material from which the subgrade, backfill or bedding is to be
constructed contains an excess of moisture so that the required compaction cannot be obtai ned without additional manipulation,
the Engineer will determine the cause of such condition. If the cause of such condition is determined to have been unforeseeable
and beyond the control of and without fault or negligence of the Contractor, the Engineer will determine whether the material
shall be aerated or removed and replaced. Such work shall be done as directed and will be paid for as provided in Section 109.

"C) Failure to notify the Engineer of the conditions described in A and B above prior to doing any work may be just cause to
reject any claims for additional monies and/or time.

D) Material in ditches and ditch banks that contains moisture in an amount considered excessive by the Engineer shall be
removed and shall be aerated to the extent required by the Engineer before compaction is effected. No measurement or direct
payment for the removal and aeration of such material will be made.

E) After any portion of the work has been opened up, saturation of material caused by irrigation water, storm drainage, weather
or such similar causes will be considered as within the responsibility of the Contractor.

*104.2.3 Due to Extra Work: The Contractor shall perform unforeseen work, for which there is no unit bid price in the
proposal, whenever it is deemed necessary or desirable by the Engineer in order to fully complete the work as contemplated.
Such work shall be governed by al applicable provisions of the contract documents and payment will be made in accordance
with the provisions set forth in Section 109.

Should the Contractor claim that any instructions received involve extra work under the contract, he shall give the Engineer
written notice within two work days after receipt of such instructions, and in any event before proceeding to execute the work,
except in emergencies endangering life or property. No claim shall be valid unless written notice is given.

If thisextrawork is performed by others, the Contractor agreesto cooperate fully with the other source accomplishing thiswork
and agrees that this action shall not invalidate the Contract or release the surety.

“Not applicable to Improvement District Projects.
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104.2.4 At the Contractor's Request: Changes in the plans or specifications, which do not materially affect and are not
detrimental to the work or to the interests of the Contracting Agency, may be granted to facilitate the work. Requests shall be
in writing and submitted to the Engineer for approval. These changes, if approved and when resulting in a saving to the
Contractor, will be made at an equitable reduction in cost or in no case at any additional cost to the Contracting Agency.

104.2.5 Dueto the Failure of the Contractor to Properly Maintain the Project:

A) If the Contractor fails to provide adequate Maintenance of Traffic or Cleanup and Dust Control or to correct deficiencies
resulting from abnormal weather conditions, the Engineer has the authority to suspend the work wholly or in part until this
condition has been corrected.

B) If the Contractor failsto comply with the Engineer's written order to provide adequate maintenance of traffic, cleanup, dust
control, or to correct deficiencies resulting from abnormal weather conditions, the Engineer has the authority to have thiswork
accomplished by other sources.

C) The Contractor agreesto cooperate fully with the other source accomplishing thiswork and agrees that this action shall not
invalidate the Contract or release the surety.

End of Section
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CONTROL OF WORK
105.1 AUTHORITY OF THE ENGINEER:

The Engineer will decide all questions which may arise as to the quality and acceptability of materials furnished and work
performed and as to the rate of progress of the work; all questions which may arise as to the interpretation of the plans and
specifications; al questions as to the acceptable fulfillment of the contract on the part of the Contractor. The Engineer's
estimates and decisions shall befinal and conclusive. In case any question should arise, relative to the Contract Documents, the
determination or decision of the Engineer shall be a condition precedent to the right of the Contractor to receive final approval
of the work being questioned under the contract.

In giving instructions, the Engineer may make minor changes in the work, not involving extrawork and not inconsistent with
the purpose of the work, except in emergencies endangering life or property.

The Engineer will suspend the work wholly or in part due to the failure of the Contractor; to correct conditions unsafe for the
workmen or the general public; for failureto carry out provisions of the contract; for failureto carry out orders; for such periods
as he may deem necessary due to unsuitable weather; for conditions considered unsuitable for the prosecution of the work or
for any other condition or reason deemed to be in the public interest.

105.2 PLANS AND SHOP DRAWINGS:

The Contractor shall submit, for review, a proposed schedul e of shop drawings and product data submittals. This schedule will
include concrete and asphalt concrete mix designs unlessthey are previously approved supplier's mix design. The schedulewill
show the needed response date for each submittal and will indicate the relationship of the submittal to the project construction
schedule.

The Contractor shall submit five (5) copies of each shop drawing, product data or mix design to the Engineer for review. Each
submittal shall be numbered sequentially and shall be submitted in accordance with the schedule established in conjunction
with the Contracting Agency so asto cause no delay in the work schedule. The Contractor shall certify, by stamp or letter, that
he has reviewed and approved the submittal and that it conforms to the requirements of the contract documents. If this
certification is not included, the submittal will be returned without action.

At thetime of each submittal, the Contractor shall defineand delineatein writing, separate from the certification, any deviations
from the contract documents. If the Engineer accepts this deviation, he will authorize the deviation by issuing a change order
or if the deviation is minor by endorsement to the letter.

The Engineer will review and return the submittalsin accordance with the previously established response date. Thereview will
be only for conformance with the design concept of the work and for compliance with the information contained in the contract
documents. Thereview of aspecifieditem, assuch, will not indicate review of the assembly in which theitem functions. Review
by the Engineer will not relieve the Contractor from responsibility for any errors or omissions in the submittals nor from his
responsibility for complying with the contract documents. The only exception is deviations accepted in accordance with the
preceding paragraph.

If the submittal is acceptable, one (1) copy with each page stamped “ Furnish as Submitted” will be returned to the Contractor.
The Contractor shall submit additional copies (as required) to the Engineer.

If the Engineer determines that the submittal requires corrections or isto be rejected, one (1) copy stamped “ Furnish as Noted”
or “Revise and Resubmit” will be returned to the Contractor. The Contractor will submit five (5) corrected or new copies.

The copy stamped “Furnish as Submitted,” returned to the Contractor, will become a part of the contract documents and will
be kept at the job site. Any work done prior to the receipt of this review will be at the Contractor's risk and expense.

105.3 CONFORMITY WITH PLANS AND SPECIFICATIONS:

All work performed and all materials furnished shall be in conformity with the lines, elevations, grades, cross sections,
dimensions and material requirements, including tolerances, shown on the plans or indicated in the specifications.
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In the event the Engineer finds the materials or the finished product in which the materials are used not in conformity with the
plans and specifications, but that reasonably acceptabl e work has been produced, he shall then make adetermination if thework
shall beaccepted and remainin place. Inthisevent, the Engineer will document the basis of acceptance by contract modification
which will provide for an appropriate adjustment in the contract price for such work or materials as he deems necessary to
conform to his determination based on engineering judgement.

In the event the Engineer finds the materials or the finished product in which the materials are used or the work performed are
not in conformity with the plans and specifications and have resulted in an inferior or unsatisfactory product, the work or
materials shall be removed and replaced or otherwise corrected by the Contractor at no additional cost to the Contracting

Agency.

In all instances wherein the items and/or specifications require installation or construction in accordance with either
manufacturers' or suppliers recommendationsand/or instructions, said recommendationsand/or instructions shall be submitted
with the applicable portion clearly marked for approval prior to the commencement of work on that item or portions of the
contract.

105.4 COORDINATION OF PLANS AND SPECIFICATIONS:

The Contractor shall take no advantage of any apparent error or omission in the plans or specifications. In the event the
Contractor discovers such an error or omission, he shall immediately notify the Engineer. The Engineer will then make such
corrections and interpretations as may be deemed necessary for fulfilling the intent of the plans and specifications.

105.5 COOPERATION OF CONTRACTOR:

The Contractor will be supplied with a minimum of seven sets of approved plans and special provisions, one set of which the
Contractor shall keep available on the work at all times.

The Contractor shall give the work the constant attention necessary to facilitate the progress thereof, and shall cooperate with
the Engineer, his inspectors, and other Contractors in every way possible.

The Contractor shall at all times be present at the work in person or represented by a competent superintendent. The
superintendent shall be authorized to receive and fulfill instructions from the Engineer and who shall supervise and direct the
work. No lessthan fourteen days prior to the schedul ed/planned Notice to Proceed, the Contractor shall submit to the Engineer
for review and approval, the name and qualifications of the proposed superintendent. When the superintendent is approved,
he shall not be changed by the Contractor without written approval of the Engineer. Instructions and information given by the
Engineer to the Contractor’ s superintendent shall be considered as having been given to the Contractor.

(A) All phases of the project such as concrete work, pipe work, etc., shall be under the direct supervision of aforeman or his
designated representative on the site who shall have authority to accept instructions, with respect to that particular phase of the
project, and take action required to properly carry out the work.

(B) In the event of noncompliance with the above, the Engineer may require the Contractor to stop work on that part of the
project until the required supervision is present.

The Contractor shall file with the Engineer, the names, addresses, and telephone numbers of representatives who can be
contacted, at any time, in case of emergency. These representatives must be fully authorized and equipped to correct unsafe or
excessively inconvenient conditions on short notice.

Emergencies may arise during the progress of the work which may require special effort or require extra shifts of men to
continue the work beyond normal working hours. The Contractor shall be prepared in case of such emergencies from whatever
cause, to do al necessary work promptly.

105.6 COOPERATION WITH UTILITIES:

The Contracting Agency will notify all utility companies, all pipe line owners, or other parties affected, and endeavor to have
all necessary adjustments of the public or private utility fixtures, pipe lines, and other appurtenances within or adjacent to the
limits of construction, made as soon as practicable.

The Contractor shall comply with the requirements of ARS-40-360.21 through 40-360.29 (one call system, Blue Stake) in
notification to the interested utility owners prior to start of construction. The Contractor shall resolve al problems with the
utility owners concerned.
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Wherewater usersassociation facilities obstruct construction of thework, the Contractor shall contact officialsof theassociation
relative to the shutdown of irrigation water and shall acquaint himself with and conform to the requirements of the association.

Water lines, gas lines, wire lines, service connections, water and gas meter boxes, water and gas valve boxes, light standards,
cableways, signals and all other utility appurtenances within the limits of the proposed construction which are to be relocated
or adjusted are to be moved by the owners at their expense except as otherwise provided for in the special provisions or as noted
on the plans. In the event an existing service is found to be in a materially different location than shown on the plans and
requires additional or more costly work on the part of the Contractor, the proceduresin Section 104, will apply.

It is understood and agreed that the Contractor has considered in his proposal all of the permanent and temporary utility
appurtenancesin their present or rel ocated positions as shown on the plans and that no additional compensation will be allowed
for any delays, inconvenience, or damage sustained by him due to any interference from the said utility appurtenance or the
operation of moving them. If delays are encountered because utility owners have not relocated or adjusted their facilities, the
contract time will be adjusted in accordance with Section 108.

It shall betheresponsibility of the Contractor to ascertain the need for bracing or shoring of utility poles during the construction
of the project and no additional compensation will be allowed for such bracing or shoring.

In general, the contract will indicate various utility items, certain of which are to be relocated or adjusted by the utility owner
and others by the Contractor. Any work performed by the Contractor for any utility company, separate from the contract shall
be paid for by the utility company and will not be a part of the agency contract.

105.6.1 Notifications Requirement in the Event of Any Damageto or Dislocation of Under ground Facilities: In the event
of any damage to or dislocation of any underground facility, the Contractor responsible for the excavation operation shall
immediately notify the owner of such facility and shall not attempt to repair any facility, except those intended for the
conveyance or storage of water and sewage. The excavation shall be left open until the arrival of representatives of the owner.
The owner will dispatch its representative promptly to examine the underground facility and, if necessary, make repairs.

105.6.2 Work Within a Railroad Right of Way: When arailroad right of way isincluded in the work, the Contractor shall:

(A) Comply with the rules and regulations of the railroad company relative to the required manner of constructing said portion
of the work; and shall perform the work so as not to endanger or interfere with the safe operation of the track(s) and property
of the railroad company and of the traffic moving on such track(s).

(B) Carry the kinds and amounts of insurance and bonds required by the railroad company for the period of timein which work
is performed on or adjacent to the railroad company's property, and until such work has been satisfactorily completed and all
tools, equipment and materials have been removed from the railroad company's property and such property isleft in aclean and
presentable condition.

(C) Contact the railroad company at least 48 hours in advance of performing any construction within the right of way of any
track(s).

105.7 COOPERATION BETWEEN CONTRACTORS:

The Contracting Agency reservestheright at any timeto contract for and perform other or additional work on or near the work
covered by the contract.

When separate contracts arelet within the limits of any one project, each Contractor shall conduct hiswork so asnot tointerfere
with or hinder the progress or completion of the work being performed by other Contractors. Contractors working on the same
project shall cooperate with each other as directed.

Each Contractor involved shall assumeall liability, financial or otherwise, in connection with his contract and shall protect and
save harmless the Contracting Agency from any and all damages or claims that may arise because of inconvenience, delay, or
loss experienced by him because of the presence and operations of other Contractors working within the limits of the same
project.
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The Contractor shall arrange his work and shall place and dispose of the materials being used so as not to interfere with the
operations of the other Contractors within the limits of the same project. He shall join his work with that of others in an
acceptable manner and shall perform it in proper sequence to that of the others.

The Contracting Agency will not honor any claim for extracompensation dueto delays, extrawork, or extension of time caused
by any other Contractors working within the limits of the same project.

105.8 CONSTRUCTION STAKES, LINES AND GRADES:

The Engineer will set construction stakes establishing lines and grades for road work, curbs, gutters, sidewalks, structures and
centerlinesfor utilitiesand necessary appurtenances ashe may deem necessary, hewill furnish the Contractor with all necessary
information relating to the lines and grades. These stakes and marks shall constitute the field control by and in accordance with
which the Contractor shall establish other necessary controls and perform the work.

The Contractor shall perform the work in accordance with the Engineer's stakes and marks, and shall be charged with full
responsibility for conformity and agreement of the work with such stakes and marks.

The Contractor shall be held responsible for the preservation of all stakes and marks, and if the construction stakes or marks
have been carelessly or willfully destroyed or disturbed by the Contractor, the cost for replacing them will be charged against
him and will be deducted from the payment for the work.

The Contractor shall give noticeto the Engineer not lessthan 2 working daysin advance of when hewill require survey services
in connection with any portion of the work.

The Contractor shall set the construction stakes for buildings establishing lines, grades, and elevations to include necessary
utilities and appurtenances and shall be responsible for their conformance with plans and specifications. The Engineer will
establish or designate a control line or bench mark of known location and elevation for use as a reference.

105.9 DUTIES OF INSPECTOR:

The Engineer may provide the Inspector, assistants, and other field staff to assist the Engineer in observing performance of the
work of the Contractor. Through onsite observations of the work in progress and field checks of materials and equipment, the
Inspector shall endeavor to provide further protection for the Contracting Agency against defects and deficienciesin the work
of the Contractor; but, the furnishing of such serviceswill not make the Inspector responsible for or give the Inspector control
over construction means, methods, techniques, sequences, or proceduresor for safety precautionsor programs, or responsibility
for the Contractor's failure to perform the work in accordance with the contract documents.

Inspectors employed by the Contracting Agency will be authorized to inspect all work done and materials furnished. Such
inspection may extend to all or any part of the work and to the preparation, fabrication or manufacture of the materials to be
used. Theinspector will not be authorized to alter or waive the provisions of the contract. The inspector will not be authorized
to issue instructions contrary to the plans and specifications or to act as foreman for the Contractor.

The inspector will, however, have the authority to reject work or materials until any questions at issue can be referred to and
decided by the Engineer.

105.10 INSPECTION OF WORK:

Inspection of thework by the Engineer or hisauthorized representative shall not be considered asdirect control of theindividual
workman and his work. The direct control shall be solely the responsihility of the Contractor's foreman and superintendent.

The Engineer shall be permitted to inspect all materials, and each part or detail of the work at any time for the purpose of

expediting and facilitating the progress of the work. He shall be furnished with such information and assistance by the
Contractor asis required to make a complete and detailed inspection.
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Any work done or material s used without supervision and inspection by an authorized Contracting Agency representative may
be ordered removed and replaced at no additional cost to the Contracting Agency. Failure to reject any defective work or
materials shall not in any way prevent later rejection when such defect is discovered nor obligate the Engineer to final
acceptance.

When any unit of government or political subdivision isto pay a portion of the cost of the work covered by the contract, its
representatives shall have the right to inspect the work. Such inspection shall in no sense make any unit of government or
political subdivision a party to the contract, and shall in no way interfere with the rights of either party to the contract.

105.11 REMOVAL OF UNACCEPTABLE AND UNAUTHORIZED WORK:

Unacceptable work, whether the result of poor workmanship, use of defective materials, damage through carelessness or any
other cause, found to exist prior to thefinal acceptance of the work, shall be removed immediately and replacedin an acceptable
manner.

No work shall be done without lines and grades having been given by the Engineer. Work done contrary to the instructions of
the Engineer, work done beyond the lines shown on the plans, or as given, or any extra work done without authority, will be
considered as unauthorized and will not be paid for under the provisions of the contract. Work so done may be ordered removed
or replaced at no additional cost to the Contracting Agency.

105.12 MAINTENANCE DURING CONSTRUCTION:

The Contractor shall maintain thework during construction and until the project isaccepted. This maintenance shall constitute
continuous and effective work prosecuted day by day, with adequate equipment and forces to the end so that the roadway or
structures are kept in satisfactory conditions at all times.

In the case of a contract for the placing of a course upon a course or subgrade previously constructed, the Contractor shall
maintain the previous course or subgrade during all construction operations. All cost of maintenance work during construction
and before the project is accepted shall be included in the unit bid price on the various pay items.

105.13 FAILURE TO MAINTAIN ROADWAY OR STRUCTURE:

If the Contractor, at any time, fails to perform maintenance during construction, the Engineer will immediately notify the
Contractor of such noncompliance. If the Contractor fails to remedy unsatisfactory maintenance within 24 hours after receipt
of such notice, the Engineer may immediately proceed to maintain the project. The entire cost of this maintenance will be
deducted from monies due or to become due the Contractor on his contract.

105.14 PARTIAL USE OR OCCUPANCY:

Should an urgent or unforeseen need occur, the Contractor agreesto let the Contracting Agency use or occupy aunit or portion
of the project, such as a structure, utility service, or a section of road or pavement, prior to final acceptance.

Prior to such use or occupancy the Contracting Agency will prepare awritten agreement with the Contractor and accomplish
a partial acceptance inspection. The written agreement will include a revised construction schedule, responsibilities for
mai ntenance of the partial acceptance and continued construction of theoriginal project to final acceptance, payments, insurance
and bond requirements.

105.15 ACCEPTANCE:

(A) PARTIAL ACCEPTANCE: If at any time during the prosecution of the project the Contractor substantially completes a
unit or portion of the project, such asastructure, utility service, or a section of road or pavement, he may request the Engineer
to make final inspection of that work. If the Engineer finds, upon inspection, that the work has been satisfactorily completed
in compliance with the contract he may accept the work as being completed and the Contractor may be relieved of further
responsibility for that work. Such partial acceptance shall in no way void or alter any terms of the contract.
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(B) FINAL ACCEPTANCE: Upon due notice from the Contractor of presumptive completion of the entire project, the Engineer
will make aninspection. If all construction provided for and contemplated by the contract isfound completed to his satisfaction,
that inspection shall constitute the final inspection and the Engineer will make the final acceptance. The Contractor will be
notified in writing of this acceptance as of the date of the final inspection.

If, however, theinspection discloses any work, inwholeor in part, as being unsatisfactory, the Engineer will givethe Contractor
the necessary instructions for correction of same, and the Contractor shall immediately comply with and execute such
instructions. Upon correction of the work, another inspection will be made which shall constitute the final inspection provided
thework has been satisfactorily completed. In such event, the Engineer will makethefinal acceptance and notify the Contractor
in writing of this acceptance as of the date of the final inspection.

End of Section
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CONTROL OF MATERIALS
106.1 SOURCE OF MATERIALS AND QUALITY:

All construction materialsto be used on the work or incorporated into the work, equipment, plant, tools, appliances or methods
to be used on the work shall be subject to the inspection and approval or rejection of the Engineer.

Thematerialsused on thework shall meet all quality requirementsof the contract. I n order to expedite theinspection and testing
of materials, the Contractor shall notify the Engineer of his proposed source of materials prior to delivery. At the option of the
Engineer, materials may be approved at the source of supply before delivery is started. If it is found after trial that sources of
supply for previously approved materials do not produce specified products the Contractor shall furnish materials from other
sources.

Unless otherwise noted, all materials used in the project shall be new and unused. Additionally, any new materialsused in this
project that are damaged during the construction of the project and prior to final acceptance, as determined by the Engineer,
shall be replaced by the Contractor with new material at no additional cost to the Contracting Agency.

106.2 SAMPLES AND TESTSOF MATERIALS:

All materialsto beincorporated in the work may be subject to sampling, testing and approval, and samples furnished shall be
representative of the materials to be used. The Engineer may select samples, or may require that samples be delivered by the
Contractor to alaboratory designated by the Engineer.

The Contracting Agency will pay for theinitial or normal test required by the Engineer to guard against unsuitable materials
or defective workmanship. Additional tests, required due to failure of the initial or normal test(s), shall be paid for by the
Contractor. The Engineer will designate the laboratory which will accomplish the additional test(s).

The procedures and methods used to sample and test materialswill be determined by the Engineer. Unless otherwise specified,
samplesand testswill be madein accordance with either: the Materials Testing Manual of the Contracting Agency; the standard
methods of AASHTO or ASTM, which were in effect and published at the time of advertising for bids.

The laboratory responsible for the test shall furnish at least one copy of the test results to the Contracting Agency or his
designated representative, to the Contractor, and to the appropriate material supplier.

With respect to certain manufactured materials, the Engineer may permit the use of some materials prior to sampling and testing
provided they are delivered with either a certificate of compliance or analysis or both, stating that the materials comply in all
respects with the requirements of the specifications. These certificates shall be furnished in triplicate and clearly identify each
delivery of materials to the work area. The certificates shall be signed by a person having legal authority to bind the supplier
or manufacturer.

106.3 PLANT INSPECTION:
The Engineer may undertake the inspection of materials at the source. In this event, the following conditions shall be met:

(A) The Engineer shall have the cooperation and assistance of the Contractor and the producer with whom he has contracted
for materials.

(B) The Engineer shall have full entry at all times to such parts of the plant as may concern the manufacture or production of
the materials being furnished.

It is understood that the Contracting Agency reserves the right to retest all materials, prior to their use in the work, upon
delivery.
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106.4 TRADE NAMES AND SUBSTITUTIONS:

Plans and specifications may contain references to equipment, materials or patented processes by manufacturer, trade name,
makeor catalog number. Unlessthe nameisfollowed by wordsindicating that no substitution is permitted, such referencesshall
be regarded as establishing a standard of quality, finish, appearance, performance or, as indicated, a selection based upon
compatibility with existing equipment or materials.

The use of an alternate or substitute item or source may be permitted, subject to the following:
(A) No consideration will be given to a substitution prior to the award of the contract.

(B) Only substitutions submitted by the Contractor will be accepted for review. The substitution shall be submitted in writing
to the Engineer.

(C) Thesubmittal shall certify that the substitution will perform the functions and achieve the results called for by the general
design, be similar and of equal substance, and be suited to the same use as that specified.

(D) Thesubmittal shall state any required changesin the contract documents to adapt the design to the proposed substitution.
Thiswill include all changes required of other contractors/subcontractors affected by the resulting changes.

(E) The submittal shall contain an itemized estimate of all costs and credits that will result directly or indirectly from the
acceptance of such substitution, including costs of design, license fees, royalties, testing, Engineer's evaluation, claims of other
contractors/subcontractors, etc. Also, thesubmittal shall include any adjustment in the contract time created by the substitution.

(F) The Contractor, on request of the Engineer, shall submit samples or any additional information the Engineer may deem
necessary to evaluate the acceptability of the substitution. The Engineer will evaluate the information provided, perform tests
when necessary and make comparisons. The Engineer will then make the final decision asto the acceptability of the proposed
substitution. The Contractor will be notified in writing by the Engineer as to whether his substitution has been accepted or
rejected.

(G) The submittal, for purposes of review, number of copies, etc., shall follow the procedures as outlined in Section 105.2,
except in the case of response time. If the Engineer does not respond in a timely manner, which in turn, impacts the
substitution, the Contractor shall continue to perform the work in accordance with the contract and the substitution will be
considered rejected. Also, no adjustment in the contract time will be granted for nonacceptance of the substitution.

(H) Therewill be no additional costs to the Contracting Agency for the substitution. If the substitution yields anet savingsin
the contract price, the amount of savings shall be divided between the Contracting Agency and the Contractor in a percentage
established by the Contracting Agency.

(I) If the substitution is accepted and an adjustment in the contract cost and/or contract timeisin order, a change order will
be issued to the Contractor for the changes.

106.5 STORAGE OF MATERIALS:

The Contractor shall provide storage facilities and exercise such measures as will insure the preservation of the quality and
fitness of all materials and/or equipment to be used in the work. Stored materials and/or equipment, even though approved
before storage, may again beinspected prior to their usein thework. Stored items shall belocated so asto facilitate their prompt
inspection. That portion of theright-of-way and easements not required for public travel may be used for storage purposes, when
approved by the Engineer. Any additional storage area as required must be provided by the Contractor. Private property shall
not be used for storage purposes without written permission of the owner or lessee. If requested, by the Engineer, copies of such
written permission shall be made available.

106.6 HANDLING MATERIALS:

All materials and/or equipment shall be handled in such a manner as to preserve their quality and fitness for the work.

106-2



SECTION 106

106.7 UNACCEPTABLE MATERIALS:

All materials and/or equipment not conforming to the requirements of the specifications, whether in place or not, may be
rejected. Rejected materials and/or equipment shall be removed immediately from the site of work unless otherwise permitted
by the Engineer. No rejected material and/or equipment, the defects of which have been subsequently corrected, shall be used
until approved in writing by the Engineer.

106.8 FURNISHED MATERIALS:

Materials and/or equipment, furnished by the Contracting Agency, will be delivered or made available to the Contractor as
indicated in the special provisions. The cost of handling and placing shall be considered as included in the contract price for
the pay item with which they are used.

The Contractor will be held responsible for all materials and/or equipment accepted by him and will make good any shortages,
deficiencies and damages which may occur after such acceptance.

End of Section
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LEGAL REGULATIONS AND RESPONSIBILITY TO PUBLIC
107.1 LAWSTO BE OBSERVED:

The Contractor shall keep fully informed of all Federal and State laws, County and City ordinances, regulations, codes and all
orders and decrees of bodies or tribunal s having any jurisdiction or authority, which in any way affect the conduct of the work.
Heshall at all times observe and comply with al such laws, ordinances, regulations, codes, orders and decrees; and shall protect
and indemnify the Contracting Agency and its representatives against any claim or liability arising from or based on the
violation of such, whether by himself or his employees.

The attention of the Contractors is directed to the provisions of the following sections, Arizona Revised Statutes.

(A) ARS 23-373. Contracts negotiated between public Contractorsand public employers shall contain thefollowing contractual
provisions:

I'n connection with the performance of work under this contract, the Contractor agrees not to discriminate against any employee
or applicant for employment because of race, religion, color or national origin. The aforesaid provision shall include, but not
be limited to, the following: Employment, upgrading, demotion or transfer, recruitment or recruitment advertising, layoff or
termination, rates of pay or other forms of compensation, and selection for training, including apprenticeship. The Contractor
agrees to post hereafter in conspicuous places, available for employees and applicants for employment, notices to be provided
by the contracting officer setting forth the provision of the nondiscrimination clause.

The Contractor further agreesto insert theforegoing provisionin all subcontracts, except subcontractsfor standard commercial
supplies or raw materials.

(B) When Federal-aid funds are used on a project, the prevailing basic hourly wage rates and fringe benefit payments, as
determined by the Secretary of Labor pursuant to the provisions of the Davis-Bacon Act, shall be the minimum wages paid to
the described classes of 1aborers and mechanics employed to perform the contract.

(C) ARS 40-360.22 Excavations: determining location of underground facilities; providing information. This statute requires
that no person shall begin excavating before the location and marking are complete or the excavator is notified that marking
is unnecessary and requires that upon notification, the owner of the facility shall respond as promptly as practical, but in no
event later than two working days. The “Blue Stake Center” (263-1100) was formed to provide a more efficient method of
compliance with this statute.

This section is not applicable to an excavation made during an emergency which involves danger to life, health or property if
reasonable precautions are taken to protect underground facilities.

(D) ARS-40-360.23. Making excavationsin careful, prudent manner: liability for negligence. This statute states that obtaining
information as required does not excuse any person making any excavation from doing so in acareful and prudent manner nor
shall it excuse such persons from liability for any damage or injury resulting from his negligence.

(E) ARS-40-360.28 Civil penalty; liability. If theowner or operator failstolocate, or incorrectly locatesthe underground facility,
pursuant to this article, the owner or operator becomes liable for resulting damages, costs and expenses to the injured party.

(F) ARS 32-2313. Businesslicense; business name; branch office registration; renewal. No person, partnership, corporation or
association shall engage in the business of general pest or weed control without being duly licensed/certified by the Structural
Pest Control Board.

107.2 PERMITS:

Permits, bonding and insurance requirements shall be as required by the Contracting Agency's statutes, codes, ordinances or
regulations.

The Public Agency, when acting asthe Contracting Agency, will attempt to obtain the required permits, but it isthe duty of the
Contractor to determine that all necessary permits have been obtained. The Contractor shall, at his own expense, obtain all the
reguired permits which have not been furnished.
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If the permits not included in the proposal pamphlet materially affect any condition, specification, quantity, etc. contained in
the proposal pamphlet, the Contracting Agency shall issue an appropriate change order pursuant to Subsection 109.4.

In all cases, the Contractor or the person supervising the authorized work shall notify the appropriate permit agency so as to
insure proper inspection by the agency concerned.

107.3 PATENTED DEVICES, MATERIALS AND PROCESSES:

If the Contractor employees any design, device, material, or process covered by letters of patent or copyright, he shall provide
for such use by suitable legal agreement with the patentee or owner. The Contractor and the surety shall indemnify and save
harmless the Contracting Agency, any affected third party or political subdivision from any and all claimsfor infringement by
reason of the use of any such patented design, device, materia or process, or any trademark or copyright, and shall indemnify
the Contracting Agency for any costs, expenses, and damages which it may be obligated to pay by reason of any infringement,
at any time during the prosecution or after the completion of the work.

107.4 ARCHAEOLOGICAL REPORTS:

Attention is directed to Sections 41-844 and 41-846 Arizona Revised Statues. In view of the above, it shall be a provision of
every contract that when archaeological features are encountered or unearthed in the excavation of material pits or of the
roadway prism, or other excavation, the Contractor shall report promptly to the Director of the Arizona State Museum and the
Contracting Agency. The Contractor will be allowed extratime as appropriate in accordance with the provisions of Section 108.

107.5 SAFETY, HEALTH AND SANITATION PROVISIONS:

The Contractor shall provide and maintain in a neat, sanitary condition such accommodations for the use of his employees as
may be necessary to comply with the requirements and regulations of the Arizona State Department of Health or as specified
by the Maricopa County Health Department, Sanitary Code.

The Contractor shall provide all safeguards, safety devices and protective equipment and take any other needed actions, on his
own responsibility or as the Engineer may determine, reasonably necessary to protect the life and the health of employees on
the job, the safety of the public and to protect property in connection with the performance of the work covered by the contract.

Precaution shall be exercised by the Contractor at all times for the protection of persons (including employees) and property.
The Contractor shall comply with the provisions of all applicable laws, pertaining to such protection including all Federal and
State occupational safety and health acts, and standards and regulations promulgated thereunder.

107.5.1 Asbestos Materials: If asbestos materials are encountered during any building remodeling/demolition work, the
Contractor shall comply fully with the Arizona Administrative Code, A.A.C. R18-2-901 and notify the Engineer. Anextension
of contract time will be granted for any delay resulting from the asbestos material in accordance with Section 108.

107.5.2 L ead-Containing Paint: Paint and similar surface coating material sthat contain lead compoundsand inwhich thelead
content exceeds 0.06 percent of the total mass of the non-volatile content of the paint or the mass of the dried paint film is
declared a banned hazardous product and will not be used (Consumer Product Safety Act Part 1303 dated 9-1-77).

107.6 PUBLIC CONVENIENCE AND SAFETY:

The Contractor shall at all times so conduct hiswork asto assure the least possible obstruction to traffic and adjacent residents.
The safety, convenience, and the protection of persons and property, of the general public and residents along the street,
highway, and areas adjacent to the work area shall be provided for by the Contractor.

107.6.1 Contractor'sMarshaling Yard: Contractorsshall notify the Engineer when using vacant property to park and service
equipment and store material for use on the Contracting Agency construction contracts.

(A) Any use of vacant property adjacent to or near the project for parking or servicing equipment and/or storing of material
will require the Contractor to obtain written approval from the property owner.
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(B) A copy of the property owner's approval shall be submitted to the Engineer, stating the use of the Marshaling Yard in
connection with the project.

(C) The Yard shall be adequately maintained to control dust and mud from leaving the property.

(D) Work inthe Marshaling Y ard shall be scheduled so as to comply with the Agency Noise Ordinance.
(E) Equipment, materials, etc., shall be located so as to minimize impact on adjacent properties.

(F) The Contractor shall clean up property promptly upon completion of use.

(G) Contractor's natification to the Engineer shall specify in detail how the Contractor proposes to comply with (C) through
(F) above.

(H) The Contractor shall obtain awritten release from the property owner after completion of use. A copy of the release shall
be presented to the Engineer.

107.6.2 The Contractor shall comply with the Agency Code concerning work hours and noise level during construction.
107.7 BARRICADES AND WARNING SIGNS:

The Contractor shall provide, erect, and maintain all necessary barricades, suitable and sufficient lights, danger signals, signs
and other traffic control devices, and shall take all necessary precautions for the protection of the work and safety of the public.
Roads, partialy or fully closed to traffic, shall be protected by effective barricades, and obstructions shall beilluminated during
hours of darkness. Suitable warning signs shall be provided to properly control and direct traffic.

The Contractor shall erect warning signs in advance of any place on the project where operations may interfere with the use
of the road by traffic, and at all intermediate points where the new work crosses or coincides with an existing road. Such
warning signs shall be constructed and erected in accordance with the Traffic Barricade Manual prepared or adopted by the
Contacting Agency's Traffic Engineering Department which is hereby made a part of these specifications.

107.8 USE OF EXPLOSIVES:

The use of explosives or blasting agents is controlled by the Uniform Fire Code, which is generaly administered by the Fire
Department of the Agency. The Contractor shall obtain a special permit from the Agency's Fire Department for the use of
explosives. A copy of this permit shall be delivered to the Engineer prior to the use of explosives. If the Agency does not use
the Uniform Fire Code or have a department for enforcement of this Code, the Contractor shall use explosives only when
authorized in writing by the Engineer. The approval by the Engineer for the use of explosives shall not relieve the Contractor
from his responsibilities for proper use and handling of the explosives or for any and all damages resulting from their use.

Explosives shall be transported, stored, handled and used in accordance with the provisions and requirements of all applicable
laws, ordinances and regulations. Work shall be done in accordance with recommendations of the AGC Manual of Accident
Prevention in Construction, the Institute of Makers of Explosives, and the Occupational Safety and Health Administration
Regulations (29 CFR 1926.1(V)). In addition to the applicable regulations, the Contractor shall:

(A) Exercise the utmost care not to endanger life or damage property.

(B) Furnish and erect special signsto warn the public of his blasting operations. They shall be located and maintained so asto
be clearly evident to the public during all critical periods of blasting operations.

(C) Notify each public utility company, having structures adjacent to the work, of hisintention to use explosives. Such notice
shall be given sufficiently in advance to enable the companies to advise the Contractor of any precautions that should be taken
to protect their structures from damage.

(D) Make a survey of adjacent properties, before commencing blasting operations, locating on drawings and by photographs
all existing cracks and damages to structures. A copy shall be filed with the Engineer, including a report
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(E) Blasting shall be accomplished in such amanner that nearby buildings, structures, railways, highways, etc. will be safefrom
rocks and other projectiles. Adequate blasting mats or other means of protection shall be employed when blasting in congested
area or close proximity to any of the above improvements. Steel mats shall not be alowed within 600 m of powerlines.

(F) At the time of firing, the Contractor shall station men along the road at sufficient distance from the blasting operation to
flag down any vehicles.

The Contracting Agency reserves the right to order the discontinuance of blasting operations at any time.
107.9 PROTECTION AND RESTORATION OF PROPERTY AND LANDSCAPE:

The Contractor shall be responsible for the preservation of al public and private property and shall protect carefully from
disturbance or damage all land monuments and property marks until the Engineer has witnessed or otherwise referenced their
location and shall not move them until directed.

The Contractor shall be responsible for all damage or injury to property of any character, during the prosecution of the work,
resulting from any act, omission, neglect, or misconduct in his manner or method of executing the work, or at any time due to
defectivework or materials, and said responsibility will not be rel eased until the project shall have been completed and accepted.

When or where any direct or indirect damage or injury is done to public or private property by or on account of any act,
omission, neglect, or misconduct in the execution of the work, or in consequence of the nonexecution thereof by the Contractor,
he shall restore, at no cost to the Contracting Agency, such property to acondition similar or equal to that existing before such
damage or injury was done, by repairing, rebuilding, or otherwise restoring as may be directed, or he shall make good such
damage or injury in an acceptable manner. Such damage will include but not be limited to landscaped areas. The contractor
shall regrade the disturbed area as directed and restore the surface material to match existing in type and quality.

When construction is within temporary construction easements, the Contractor shall restore all disturbed areasto a condition
equal to or better than the existing improvements. Such restoration will include but not be limited to asphalt, walkways, fences,
lights, sprinklers, landscaping, etc. In the case of landscaping, the Contractor may remove and store sod and plant material.
If, in the determination of the Engineer, the sod and/or plant material did not survive the transplanting in good condition, the
Contractor shall replace the sod and/or plant material to match in type and quality. Also, the Contractor may salvage any
sprinkler system materials, lighting materials, etc. In the event that it is not feasible to reinstall the salvaged material, new
material shall beinstalled.

The Contractor shall not dump spoil or waste material on private property without first obtaining from the owner written
permission for such dumping. All such dumping shall bein strict conformance with the Grading and Drainage Ordinance of
the Contracting Agency.

Access to private property shall be maintained to keep inconvenience to the property owner to a minimum. Prior to any
construction in front of driveways the Contractor shall notify the property owner 24 hours in advance. Inconvenience caused
by construction across driveways and sidewalks shall be kept to a minimum by restoring the serviceability as soon as possible.
If itisnecessary to leave open excavation for along period of time, the Contractor shall provide structurally adequate steel plates
to bridge the excavation.

107.10 CONTRACTOR'S RESPONSIBILITY FOR WORK:

The Contractor shall properly guard, protect, and take every precaution necessary against injury or damage to all finished or
partialy finished work, by the action of the elements or from any other cause until the entire project is completed and accepted
by the Engineer. The Contractor shall rebuild, repair, restore, and make good all injuries or damagesto any portion of the work
before final acceptance at no cost to the Contracting Agency. Partial payment for completed portions of the work shall not
release the Contractor from such responsibility.

In case of suspension of thework for any cause whatever, the Contractor shall be responsible for the project and shall take such
precautions as may be necessary to prevent damage to the project and shall erect any necessary temporary structures, signs, or
other facilities at no cost to the Contracting Agency.

107-4



SECTION 107

107.11 CONTRACTOR'SRESPONSIBILITY FOR UTILITY PROPERTY AND SERVICES:

At points where the Contractor's operations are adjacent to properties of utility firms or other property, damage to which might
result in considerable expense, loss, or inconvenience, work shall not commence until all arrangements necessary for the
protection thereof have been made.

The Contractor shall cooperate with the owners of any underground or overhead utilitiesin their removal and rearrangement
operations in order that these operations may progress in a reasonable manner, that duplication of work may be reduced to a
minimum, and that services rendered by those parties will not be unnecessarily interrupted.

If any utility serviceisinterrupted as aresult of accidental breakage, the Contractor shall promptly notify the proper authority
and shall cooperate with the said authority in the restoration of service. No work shall be undertaken around fire hydrants until
provisions for continued service have been approved by the local fire authority.

The Contractor shall expose al underground utilities and structures which might interfere with the construction of the project,
in order to permit survey location prior to construction.

The Contractor shall assume full responsibility for damages to any underground facility/utility as a result of failing to obtain
information asto its location, failing to excavate in a careful, prudent manner or failing to take measures for protection of the
facilities/utilities. The Contractor is liable to the owner of the underground facility/utility for the total cost of the repair.

107.12 FURNISHING RIGHT-OF-WAY:

The Contracting Agency will provide right-of-way and easementsfor all work in advance of construction. Any exceptions will
be indicated in the special provisions.

107.13 PERSONAL LIABILITY OF PUBLIC OFFICIALS:

In carrying out any provisions of these specifications, or in exercising any power or authority granted to them by or within the
scopeof the contact, thereshall benoliability upon the Contracting Agency, Engineer, or their authorized representatives, either
personally or as officials of the Contracting Agency, it being understood that in al such matters they act solely as agents and
representatives of the Contracting Agency.

107.14 NO WAIVER OF LEGAL RIGHTS:

Upon completion of the work, the Contacting Agency will expeditiously make final inspection and notify the Contractor of
acceptance. Such final acceptance, however, shall not preclude or estop the Contracting Agency from correcting any
measurement, estimate, or certificate made before or after completion of the work, nor shall the Contracting Agency be
precluded or estopped from recovering from the Contractor or his surety, or both, such overpayment as it may sustain, or by
failure on the part of the Contractor to fulfill his obligations under the contract. A waiver on the part of the Contracting Agency
of any breach of any part of the contract shall not be held to be awaiver of any other or subsequent breach.

The Contractor, without prejudice to the terms of the contract and in addition to any specific remedy provided the Contracting
Agency in the contract documents, shall be liable to the Contracting Agency for latent defects, fraud or such gross mistakes as
may amount to fraud, or as regards the Contracting Agency's rights under any warranty or guaranty or remedy required by law.

End of Section
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COMMENCEMENT, PROSECUTION AND PROGRESS
108.1 NOTICE TO PROCEED:

(A) On Bond Issue and Budget Projects, neither the Contractor nor any Subcontractor shall commence work on a project prior
to receipt of the written Notice to from the Contracting Agency. The Contractor shall commence work as soon as practicable
after the starting date specified in the Notice to Proceed. All work under the contract shall be completed within the number of
calendar days stated in the proposal, plus extensions, beginning with the day following the starting date specified in the Notice
to Proceed.

(B) On Improvement District Projects, the Contractor shall commence work within 10 days from the date of execution of the
contract with the Contracting Agency. All work under the contract shall be completed within the number of calendar days stated
in the proposal, plus any days extended on the contract, beginning with the day following the date of execution of the contract.
Thetime set for completion of the project will be established by the Contracting Agency, in accordance with ARS Section 9-683.

The Contractor shall notify the Field Engineering Inspection Section 24 hoursin advance of thetime and place wherework will
begin and the Survey Section 2 working days in advance for staking.

108.2 SUBLETTING OF CONTRACT:

The Contractor shall not sublet, sell, transfer, assign, or otherwise dispose of the contract or contracts, or of hisright, title, or
interest therein, without written consent of the Contracting Agency.

Subcontracts shall be in accordance with and the Contractor shall be bound by the following provisions:
(A) All subcontracts shall be subject to the approval of the Engineer.

(B) All subcontracts shall be in writing and shall provide that all work to be performed thereunder shall be performed in
accordance with the terms of the contract.

(C) Subcontractors shall conform to the regulations governing employment of labor.

(D) The subcontracting of any portion of the work will in no way release the Contractor of his liability under the contract and
bonds.

(E) Onall contractsfor pipeline construction, roadway construction or roadway maintenance, the Contractor shall perform, with
his own organization, work amounting to not less than 50 percent of the total contract cost.

On other types of contracts the individual agency shall determine the percentage or waive this requirement.
108.3 CORRESPONDENCE TO THE CONTRACTOR:

A written notice, to the Contractor from the Contracting Agency, shall be considered delivered and the service thereof
completed, when said notice is posted, by certified mail, to the said Contractor at hislast given address, or delivered in person
to the Contractor or his authorized representative on the work.

108.4 CONTRACTOR'S CONSTRUCTION SCHEDULE:

The Contractor, when required, shall furnish the Engineer a construction schedule for his review. The Engineer's review of
the Contractor's schedule is for purposes of: 1) the Contracting Agency's staffing the project as may be required; 2) to insure
general compliance with the contract documents asit relates to the completion of all work; and 3) to monitor and evaluate the
construction status for purposes of approving progress payments. In the event the schedule does not contain sufficient
information to meet the above purpose, as determined by the Engineer, the Contractor shall resubmit a new schedule with the
additional information requested by the Engineer. The right to determine the sequence of the work is a function vested solely
in the Engineer and the construction schedule, when established, shall not be changed without the written consent of the
Engineer. The orderly procedure of all work to be performed shall be the full responsibility of the Contractor.
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Review of a submitted schedule by the Engineer shall in no way be construed as an affirmation or admission that the schedule
is reasonable or workable which responsibilities remain the obligations of the Contractor. When the schedule shows a
completion prior to the contract completion date, this extra time between the contract completion date and the scheduled
completion date (float), may be used by the Contracting Agency without additional compensation to the Contractor. The
Contracting Agency shall not be liable to the Contractor for any damages for delay if the Contractor completes the work prior
to expiration of the original Contract completion date or as modified by approved change orders, if any.

108.5LIMITATION OF OPERATIONS:

The Contractor shall conduct the work at al timesin such a manner and sequence that will assure the least interference with
traffic andinconvenienceto the public. The Engineer may requirethe Contractor to finish asection on whichwork isin progress
before work is started on any additional sections if the opening of such section is essential to public convenience.

All traffic affected by the construction will be regulated in accordance with the current Traffic Barricade Manual prepared or
adopted by the Contracting Agency's Traffic Engineering Department.

Except in emergenciesendangering life or property, written permission shall be obtained from the Engineer to performany work
after regular working hours, on weekends, or legal holidays. Prior to the start of such work, the Contractor shall arrange with
the Engineer for the continuous or periodical inspection of the work, surveys and tests of materials, when necessary.

If, in the opinion of the Engineer, the Contractor has fallen behind the approved progress schedule, the Contractor shall take
such steps as may be required by the Engineer, including but not limited to, increasing the number of personnel, shifts, and/or
overtime operations, days of work, and/or amount of construction equipment until such time as the work is back on schedule.
Heshall also submit for approval nolater than thetime of submittal of the next request for partial payment, such supplementary
schedule or schedules as may be deemed necessary to demonstrate the manner in which the approved rate of progress will be
regained, all at no additional cost to the Contracting Agency.

108.6 CHARACTER OF WORKMEN; METHODS AND EQUIPMENT:

The Contractor shall at all times employ sufficient labor and equipment for prosecuting the several classes of work to full
completion in the manner and time required by the specifications.

All workmen shall be competent and have sufficient skill, knowledge and experiencein their class of work and in the operation
of equipment required to perform all work properly and satisfactorily.

Any person employed by the Contractor or any Subcontractor who, in the opinion of the Engineer, does not perform his work
in aproper and skillful manner or isintemperate or disorderly shall, at the written request of the Engineer, be removed from
thework by the Contractor or Subcontractor employing such person, and shall not be employed again in any portion of thework
without the approval of the Engineer. The Contractor or Subcontractor shall keep the Contracting Agency harmless from
damages or claims for compensation that may occur in the enforcement of this section.

Should the Contractor or Subcontractor fail to remove such person as required above, or fail to furnish suitable and sufficient
personnel for the proper prosecution of the work, the Engineer may suspend the work by written notice until such orders are
complied with.

All equipment which is proposed to be used on the work shall be of sufficient size and in such mechanical condition asto meet
reguirements of the work and to produce a satisfactory quality of work. Equipment used on any portion of the project shall be
such that it will not damage property adjacent to the work area.

When the methods and equipment to be used by the Contractor in accomplishing the construction are not prescribed, the

Contractor isfreeto use any methods or equipment that he demonstrates to the satisfaction of the Engineer will accomplish the
work in conformity with the requirements of the specifications.
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When the specifications state the construction shall be performed by the use of certain methods and equipment, such methods
and equipment shall be used unless others are authorized by the Engineer. If the Contractor desires to use a method or type of
equipment other than those specified, he may request authority from the Engineer to do so. The regquest shall bein writing and
shall include afull description of the methods and equipment proposed to be used and an explanation of the reasonsfor desiring
to make the change. If approval isgiven, it will be on the condition that the Contractor will be fully responsible for producing
construction work in conformity with the specifications. If, after trial use of the substituted methods or equipment, the Engineer
determines that the work produced does not meet the specifications, the Contractor shall discontinue the use of the substitute
method or equi pment and shall complete the remai ning construction with the specified methods and equipment. The Contractor
shall removethedeficient work and replaceit with work of specified quality, or take such other corrective action asthe Engineer
may direct. No change will be made in basis of payment for the construction items involved nor in contract time as result of
authorizing a change in methods or equipment under these provisions.

108.7 DETERMINATION AND EXTENSION OF CONTRACT TIME:

The number of calendar days allowed for the completion of the work included in the contract will be as stated in the proposal
and will be known as the contract time.

When the contract time is on a calendar day basis it shall consist of the number of calendar days specified, including all
weekends and legal holidays. All calendar days elapsing between the effective dates of any written notice from the Engineer
to suspend work and to resume work following suspensions, not the fault of the Contractor, shall be excluded.

When the contract completion time is a fixed calendar date it shall be the date on which all work on the project shall be
completed and meet final inspection.

If the Contractor finds it impossible for reasons beyond his control to complete the work within contract time as specified or
as extended, he shall immediately submit a written request to the Engineer” for an extension of time setting forth therein the
reasons which he believes will justify the granting of his request. The Contractor's pleathat insufficient time was specified is
not a valid reason for extension of time. If the Engineer” finds that the work was delayed because of conditions beyond the
control and through no fault of the Contractor, he may extend the time for completion in such amount as the conditions justify.
The extended time for completion shall then be in full force and effect the same as though it were the original time for
completion.

108.8 GUARANTEE AND WARRANTEE PROVISIONS:

The Contractor shall guarantee the work against defective workmanship or materialsfor a period of 1 year from the date of its
final acceptance under the contract, ordinary wear and tear and unusual abuse or neglect excepted.

Any omission on the part of the Engineer to condemn defectivework or materialsat thetime of construction shall not be deemed
an acceptance, and the Contractor will berequired to correct defectivework or materialsat any time beforefinal acceptance and
within 1 year thereafter.

Should any defects develop within 1 year from the date of final acceptance due to faults in workmanship or materials the
Contractor shall, within 14 calendar days of receipt of written notice from the Contracting Agency, begin making the necessary
repairsto the satisfaction of the Engineer. Such work shall includetherepair or replacement of other work or materialsdamaged
or affected by making the above repairs or corrective work, al at no additional cost to the Contracting Agency.

If defects develop which are determined by the Engineer to be an emergency, the Engineer shall notify the Contractor, viathe
most expeditious means, regarding the nature and condition of the defects. In turn, the Contractor shall immediately dispatch
necessary forcesto correct the defect or the emergency condition. If the Contractor, in hisinitial action, resolvesthe emergency
condition but not the defect, aletter as discussed above will follow and normal procedures for corrections will be employed. If
immediate or appropriate action, satisfactory to the Engineer, is not taken by the Contractor, or if the Contractor cannot be
contacted, the Engineer will deploy necessary forcesto correct and/or secure the deficiency. Costs of the Engineer's action shall

"For Improvement District Project: The words “ Superintendent of Streets” will be substituted for the word “ Engineer.” Any
extension of contract time will be determined by the Superintendent of Streets with the consent of the governing body.
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be paid by the Contractor and/or his bonding agency. Should it later be determined that the defects requiring such emergency
action are not the responsibility of the Contractor, the Contractor will be paid for all costsincurred asaresult of these demands

in accordance with Subsection 109.5. Such action by the Engineer will not relieve the Contractor of the guarantees required by
this section or elsewhere in the Contract Documents.

In case of work, materials, or equipment for which written warrantiesarerequired by the special provisions, the Contractor shall
provide or secure from the appropriate Subcontractor or supplier such warranties addressed to and in favor of the Contracting
Agency and deliver sameto the Engineer prior to final acceptance of thework. Delivery of such warranties shall not relieve the
Contractor from any obligation assumed under any other provisions of the contract.

Thewarrantees and guarantees provided in this subsection of the contract documents shall bein additionto and not in limitation
of any other warrantees, guarantees or remedies required by law.

108.9 FAILURE TO COMPLETE ON TIME:

For each and every calendar day that work shall remain incompleted after the time specified for the completion of the work in
the proposal, or as adjusted by the Engineer, the sum per calendar day shown in table 108-1, unless otherwise specified in the
proposal form, may be deducted from monies due to or to become due to the Contractor, not as a forfeit or penalty but as
liquidated damages. This sum isfixed and agreed upon between the parties because the actual lossto the Contracting Agency
and to the public caused by delay in completion will be impractical and extremely difficult to ascertain and determine.

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

TABLE 108-1
LIQUIDATED DAMAGES

Original Contract Amount Daily Charges

From To and Calendar Day

More Than Including or Fixed Date
$ 0 $ 25,000 $ 210
25,000 50,000 250
50,000 100,000 280
100,000 500,000 430
500,000 1,000,000 570
1,000,000 2,000,000 710
2,000,000 5,000,000 1,070
5,000,000 10,000,000 1,420
10,000,000 — 1,780

108.10 FORFEITURE AND DEFAULT OF CONTRACT:
It is further agreed to by the Contractor that if he:

(A) Failsto begin the work under the contract within a reasonable time, or
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(B) Fails to perform the work with sufficient workmen and equipment or with sufficient materials to assure the prompt
completion of said work, or

(C) Performsthe work unsuitably or neglects or refuses to remove materials or to perform anew such work as may be rejected
as unacceptable and unsuitable, or

(D) Discontinues the prosecution of the work, or

(E) Fails to resume work which has been discontinued within a reasonable time after notice to do so, or
(F) At any time colluded with any party or parties, or

(G) Allows any final judgment to stand against him unsatisfied for a period of 14 calendar days, or

(H) For any cause whatsoever, fails to carry on the work in an acceptable manner, the Engineer will give notice in writing to
the Contractor and his surety of such delay, neglect, or default, and advise them that the work must be resumed immediately.

If the Contractor or surety, within a period of 14 calendar days after such notice, has not proceeded in accordance therewith,
then the Contracting Agency will, upon written notification from the Engineer of the fact of such delay, neglect or default and
the Contractor's failure to comply with such notice, have full power and authority without violating the contract, to take the
prosecution of the work out of the hands of the Contractor. The Contracting Agency may appropriate or use any or all materials
and equipment on the ground as may be suitable and acceptable and may enter into an agreement for the completion of said
contract according to the terms and provisions thereof, or use such other methods as in the opinion of the Engineer will be
reguired for the completion of said contract in an acceptable manner.

All costs and charges incurred by the Contracting Agency, together with the cost of completing the work under contract, will
be deducted from any monies due or which may become due said Contractor. If such expense exceedsthe sum which would have
been payable under the contract, then the Contractor and the surety shall be liable and shall pay to the Contracting Agency the
amount of such excess.

"108.11 TERMINATION OF CONTRACT

The Contracting Agency may terminate the contract or a portion thereof if conditions encountered during the progress of the
work make it impossible or impracticable to proceed with the work or alocal or national emergency exists.

When contracts, or any portion thereof, are terminated before completion of all work in the contract, adjustmentsin the amount
bid for the pay items will be made on the actual quantity of work performed and accepted, or as mutually agreed for pay items
of work partially completed or not started. No claim for loss of anticipated profits will be considered.

Termination of the contract or any portion thereof shall not relieve the Contractor of hisresponsibilitiesfor the completed work
nor the surety of its obligation for and concerning any just claims arising out of the work performed.

End of Section

“Not applicable to Improvement District Projects.
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MEASUREMENTSAND PAYMENTS
109.1 MEASUREMENT OF QUANTITIES:

All work completed under the contract will be measured by the Engineer according to United States standard measures. The
methods of measurement and computation to be used in determination of quantities of materials furnished and of work
performed under the contract will be those methods generally recognized as conforming to good engineering practice.

A station, when used as a definition or term of measurement, will be 1,000 meters.

Unless otherwise specified, longitudinal measurements will be made along the grade line.

Unless otherwise specified, transverse measurements for area computations will be the neat dimensions shown on the plans or
ordered in writing by the Engineer.

The term tonne will mean the metric ton consisting of 1,000 kilograms.

Unless otherwise specified, structures will be measured according to neat lines shown on the plans or as altered to fit field
conditions.

In computing volumes of excavations or fill, the average end area method or other acceptable methods as determined by the
Engineer will be used.

Volumes will be computed at 15°C, using ASTM D-1250 for Asphalt or ASTM D-633 for Tars.

Lumber will be measured by the cubic meter actually used in the work. Measurement will be based on nomina widths and
thicknesses and the extreme length of each piece.

The term lump sum, when used as a pay item, will mean complete payment for the work described.

Sundry items which have a basis for measurement and payment herein and which are incidental to or required in the
construction of the work but are not included as itemsin the bid schedule shall be considered an integral part of the contract,
and al labor, materials, etc. required for such items shall be furnished by the Contractor and the cost of same included in the
unit price bid.

109.2 SCOPE OF PAYMENT:

Measurement and payment for pay items in the proposal will be as indicated in the applicable standard specification or in the
specia provisions.

When payment is specified to be made on the basis of weight, the weighing shall be done on certified platform scales sealed by
the State Inspector or the City Sealer of Weights and Measures as defined by ARS Sections 44-2112 and 44-2116. The
Contractor shall furnish the Engineer with duplicate Weighmaster's Certificates showing the actual net weights together with
theinformation required by ARS Section 44-2142. The Contracting Agency will accept the certificates asevidence of theweight
delivered.

Payment for the various items in the proposal will be made at the unit price bid in the proposal, and shall be compensation in
full for furnishing all 1abor, materials, equipment and appurtenances necessary to complete the work in a satisfactory manner
asshown onthe plansand asrequired in the specifications, with all connections, testing, and rel ated work completed. Eachitem,
fixture, piece of equipment, etc., shall be complete with all necessary connections and appurtenances, for the satisfactory use
and operation of said item. No additional payment will be made for work related to any item unless specifically called for inthe
proposal. This compensation shall also cover al risk, loss, damage or expense of whatever character arising out of the nature
of the work or the prosecution thereof, subject to the provisions of Section 107.

109.3 ASSIGNMENT OF PAYMENTS:

The Contractor shall not assign payments of a contract or any portion thereof without approval of surety and written consent
of the Contracting Agency.
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Claimsfor moniesdue or to become due the Contractor may be assigned to abank, trust company, or other financing institution,
and may thereafter be further assigned and reassigned to any such institution. Any such assignment or reassignment may be
made to one party as agent or trustee for two or more parties participating in such financing. Any assignment of money shall
be subject to all proper setoffs and withholdingsin favor of the Contracting Agency and to all deductions provided for in these
specifications.

109.4 COMPENSATION FOR ALTERATION OF WORK:
"109.4.1 By The Contracting Agency:

(A) For adecrease greater than 20 percent in either the total cost of the contract or the total cost of a major item and when a
reasonable cost analysis supports an increase in the pro rata share of fixed cost chargeable to thisitem in total, an increase
adjustment in the moniesduethe Contractor may be made. Thisadjusted compensation will not exceed 80 percent of theoriginal
lump sum contract amount or, if for aunit price item, the adjustment will not exceed 80 percent of the origina extended until
bid price. This does not apply to items labeled as contingent bid item in the bid proposal .

(B) For an increase greater than 20 percent, any adjustment made will only apply to that cost in excess of 120 percent of the
original bidding schedule. If either party presents areasonable cost analysis that shows a change in the pro rata share of fixed
costschargeableto thisitemintotal, anincrease or decrease adjustment will be made. Thisincrease or decrease adjustment will
be made on such basis as is necessary to cover a reasonable estimate of cost, plus an allowance, not to exceed 15 percent, for
overhead and profit. If the parties are unable to reach an agreement, the Engineer has the authority to order the excess work
done on an actual cost basis as specified in Subsection 109.5.

(C) For either an increase or decrease in cost, no claim shall be made by the Contractor for any loss of anticipated profits.
109.4.2 Dueto Physical Conditions:

(A) If the Engineer, after hisinvestigation of the site conditions, agrees that they materially differ from those indicated in the
contract and would cause an increase in the Contractor's bid cost of accomplishing the work, new unit bid prices or alump sum
cost (for the additional work only) may be negotiated. If the parties are unable to reach an agreement on price, the Engineer has
the authority to order this additional work accomplished on an actual cost basis as specified in Subsection 109.5.

(B) If the Engineer, after hisinvestigation of the site conditions, finds that these conditions do not materially differ from those
indicated in the contract, he has the authority to order the work to be accomplished at the original bid price(s).

"109.4.3 Dueto ExtraWork: If the Contractor can present valid, factual evidence, satisfactory to the Engineer, that the work
in question isan item not provided for in the contract as awarded then a unit bid price or lump sum cost, for thisitem only, may
be negotiated. If the parties are unable to reach an agreement on price or cost, the Engineer has the authority to order the extra
work accomplished on an actual cost basis as specified in Subsection 109.5.

109.4.4 Made at the Contractor's Request: Any alterations, if approved, will be areduction in cost or at no additional cost
to the Contracting Agency.

109.4.5 Dueto Failure of Contractor to Properly Maintain the Project:

(A) For any suspension of work during normal working hours due to failure of the Contractor to properly maintain the project,
there will be no additional compensation or time allowed.

(B) If the Engineer provides the Contractor with awritten order to provide adequate maintenance of traffic, adequate cleanup,
adequate dust control or to correct deficiencies resulting from abnormal weather conditions and the Contractor failsto comply
in the time frame specified, the Contracting Agency may have the work accomplished by other sources.

“Not applicable to Improvement District Projects.
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The Contracting Agency will deduct the cost of accomplishing the work from monies due or to become due to the Contractor.
Computation of the cost will be in accordance with Subsection 109.5.4.2.

109.4.6 Allowable Mark-Ups:

Only the allowable mark-ups as defined in Subsection 109.5 shall be allowed. Additional compensation for other items shall
not be considered or allowed.

"109.5 ACTUAL COST WORK:

The compensation for actual cost work performed by the Contractor (Subcontractor) shall be determined by the Engineer inthe
following manner.

109.5.1 Equipment: For all equipment, the use of which has been authorized by the Engineer, except for small toolsand manual
equipment, the Contractor will be paid in accordance with the latest Schedule of Equipment Rates used by the Arizona
Department of Transportation.

109.5.2 Material: For al material, accepted by the Engineer and used in the work, the Contractor will be paid the actual cost
of such material including transportation cost, to which total cost will be added a sum equal to 15 percent thereof.

109.5.3 Labor: For al labor and for the foreman, when he isin direct charge of the operation, the Contractor will be paid:

(A) Theactual wagespaid plusthe current percentage thereof asdetermined by the Arizona Department of Transportationwhich
is deemed to cover the Contractor's cost incurred as aresult of payment imposed by State or Federal Law and paymentsthat are
made to, or on behalf of, the workman other than the actual wage. Actual wage is defined as the required current hourly rate
paid to the labor classification concerned and does not include any fringe benefits or dislocation allowances. If the Contractor
is not required to pay fringe benefits equivalent to the Current rates published in the Federal Register, an equitable deduction
will be made from the current percentage established by the Arizona Department of Transportation.

(B) For thefirst $50,000 of labor cost computed under paragraph (A) above, the Contractor will be paid an amount equal to (15)
fifteen percent for overhead and profit.

(C) For all labor cost computed under paragraph (A) above, in excess of $50,000 but not exceeding $100,000, the Contractor
will be paid an amount equal to (12) twelve percent for overhead and profit.

(D) For any labor cost computed under paragraph (A) abovein excess of $100,000 the Contractor will be paid an amount equal
to (10) ten percent for overhead and profit.
109.5.4 Work Performed by Subcontractorsor Other Sour ces:

109.5.4.1 Work Performed by Subcontractors: If it is determined by the Engineer that portions of the Actual Cost Work to
be performed requires specialized labor or equipment not normally used by the Contractor and such work is then authorized
to be performed by asubcontractor(s), the subcontractor(s) will be paid by the Contractor in accordancewith the actual cost work
procedures outlined herein. The Contractor will be paid by the Contracting Agency the full amount of the subcontract plus the
following percentages for administration and supervision.

(A) For the first $10,000 accumulated total of all change order work performed by subcontractors (Iess mark-up for overhead
and profit), the Contractor will be paid an amount equal to 10 percent of the accumulated total for administration and
supervision. If the accumulated total is $3,000 or less, the Contractor will be paid $300 for administration and supervision.

(B) For all change order work in excess of $10,000 accumulated total performed by subcontractors (less mark-up for overhead
and profit), the Contractor will be paid an amount equal to 5 percent of the accumulated total for administration and supervision.

“Not applicable to Improvement District Projects.
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109.5.4.2 Work performed by Other Sour ces: If the Contracting Agency haswork performed by other sources, in accordance
with Subsection 109.4.5 (B), the Contracting Agency will deduct, from monies due or to become due to the Contractor, the full
amount of the cost of accomplishing the work by other sources plus the following percentages for administration and
supervision:

(A) For thefirst $10,000 accumul ated total of work performed by other sources, the Contracting Agency will deduct an amount
equal to 10 percent of the accumulated total for administration and supervision. If the accumulated total is $3,000 or less, the
Contracting Agency will deduct $300 for administration and supervision.

(B) For &l work in excess of $10,000 accumulated total performed by other sources, the Contracting Agency will deduct an
amount equal to 5 percent of the accumulated total for administration and supervision.

109.5.5 Documentation:

(A) Except in emergency situations, the Contracting Agency will not be liable for any Actual Cost Work performed by the
Contractor prior to written authorization by the Engineer or prior to full execution of a written agreement by all parties
concerned.

(B) Payment for work performed on an actual cost basis will not be made until the Contractor has furnished the Engineer, on
forms agreed to by the Contracting Agency, duplicate itemized statements of such work, including subcontractor(s) costs,
detailed as follows:

1. Name, classification, date, daily hours, total hours, rate and extension for each laborer and foreman.
2. Designation, dates, daily hours, total hours, rental rates and extension for each unit of equipment, and machinery.

3. Quantities of material, prices, extension and transportation cost on a daily basis. These charges shall be substantiated by
vendor invoices.

(C) TheEngineer will compare hisrecordswith the statement furnished by the Contractor, resolving any differencesand making
the required adjustments. This statement when agreed upon and signed by both parties, shall be the basis of payment for the
work performed.

109.5.6 Bonds and I nsurance: The Contractor shall be paid for the actual cost plus (10%) ten percent for Administrative cost
when the Contractor can provide evidence of payment for premiums on required payment and performance bonds, premiums
onrailroad and/or airport extended liability insurance, and premiumsfor property damage and/or public liability insurance. No
duplication of payment for Contractor's costs included under Subsection 109.5.3(A) will be allowed.

109.5.7 Authority of Engineer: The Engineer isin charge of Actual Cost Work and hasthe authority to direct which labor and
equipment will be used, to suspend operations, and to refuse to pay for any labor or equipment which he feels is not doing
productive work.

109.6 PAYMENT FOR IMPROVEMENT DISTRICT PROJECTS:

Payment to the Contractor shall be made in accordance with ARS Sections 9-621 to 9-710, both inclusive.

As soon as the Contractor has fulfilled his contract, the Superintendent of Streets shall estimate the benefits arising from the
work and make assessments to cover the work performed and specified in the contract, including incidental expenses in

accordance with ARS Section 9-686.

The Contractor agreesto accept payment in the form of Assessmentswith attached Warrants and/or Improvement Bonds at the
rate of interest declared in the resolution of intention prepared by the Contracting Agency.
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"109.7 PAYMENT FOR BOND ISSUE AND BUDGET PROJECTS:

(A) Partia Payments: The Contracting Agency will make a partial payment to the Contractor on the basis of an estimate
prepared by the Contractor or Engineer for work compl eted through the last day of the preceding calendar month. Payment will
be within 14 calendar days after the estimate has been certified and approved by the Engineer and received by the owner.

The Contracting Agency will retain 10 percent of all estimates as a guarantee for complete performance of the contract in
accordancewith ARS Section 34-221, unlessthe Contractor el ectsto deposit securitiesin accordance with ARS Section 34-221,
Paragraph 5.

When the Contractor isfifty percent completed, one-half of the amount retained shall be paid to the Contractor provided heis
making satisfactory progress on the contract and there is no specific cause or claim requiring a greater amount to be retained.
After the contract isfifty percent completed, no morethan five percent of the amount of any subsegquent progress payments made
under the contract will beretained providing the Contractor is making satisfactory progress on the project. Except that, if at any
time the owner determines satisfactory progress is not being made, ten percent retention shall be reinstated for all progress
payments made under the contract subsequent to the determination.

Any material or equipment which will become an integral part of the completed project will be considered for partial payment
in the Contractor's monthly progress payments. The intent of making partial paymentsis to provide the Contractor payment
for direct material or equipment purchased. The purposeisto minimizethe effect of escalating costsby procuring key materials.
It is not the intent to pay for all materials but only those meeting the following conditions.

(1) A total vaue of al items requested for payment must be greater than $20,000. No payment will be processed until the
material or equipment has been observed, reviewed or verified by the Contracting Agent representative. Only the material or
equipment meeting the requirements of the plans and specifications will be paid. Payment for material or equipment does not
congtitute final acceptance.

(2) Materials or equipment must be stored or stockpiled either on site, in awarehouse, or secured storage area. The Contractor
assumes all responsibility for protection of these materials or equipment and shall insure them to cover loss or damage to same
without additional liability or added costs to the Agency for providing this security, insurance, and storage.

(3) The Contractor will provide accessto the storage area or warehouse upon request of the Contracting Agent's representative
for the purpose of verifying theinventory of items paid for under this section. None of the materials or equipment paid for under
this section will be removed from the storage site until incorporated into the work of the project. The storage site shall be within
the general geographical area of the project.

(4) The Contractor shall provide a paid invoice and/or lien waiver for items paid for under this section. The Agency will not
pay more than the invoice price for the item or items, less retention.

(5) The Engineer may exclude individual payment requests which in the Engineer's judgement do not warrant storage and
prepayment under the intent of this section.

(B) Final Payment: When the project has been accepted as provided in Section 105, and within 30 calendar days after final
inspection of the work completed under the contract, the Engineer will render to the Contracting Agency and the Contractor,
afinal estimate which will show the amount of work performed and accepted under the contract. All prior estimates and partial
payments will be subject to correction in the final estimate for payment.

Within sixty (60) calendar days after final acceptance, the Contracting Agency will pay the Contractor all amounts due him
under the contract, except that before final payment will be made, the Contractor shall satisfy the Contracting Agency by
affidavit that all bills for labor and materials incorporated in the work have been paid. The Contractor's Affidavit may be
obtained from the Engineering Office of the Contracting Agency.

“Not applicable to Improvement District Projects.
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If payment will be longer than 60 days after final completion and acceptance, the owner will provide the Contractor specific
written findings for reasons justifying the delay in payment.

The acceptance of the project and the making of the final payment shall not constitute a waiver by the Contracting
Agency/Owner of any claims arising from faulty or defective work appearing after the completion or from failure of the
Contractor to comply with the requirements of the contract documents.

109.8 PAYMENT FOR DELAY:

The procedures contained in this Subsection shall not be construed to void any provision of the contract which require notice
of delays, provides for negotiation of other procedures for settlement or provide for liquidated damages.

109.8.1 Failureto Locate or Incorrect L ocation of Utilities: ARS 40-360 states “that if the owner or operator failsto locate
or incorrectly locates the underground facility, pursuant to this article, the owner or operator becomes liable for resulting
damages, costsand expenseto theinjured party.” The Contracting Agency will deny any claimsfor damagesor delaysif another
owner or operator is at fault.

109.8.2 Contracting Agency Delays: ARS 34-221 states “A contract for the procurement of construction shall include a
provision which providesfor negotiations between the Agent and the Contractor for therecovery of damagesrelated to expenses
incurred by the Contractor for adelay for which the Agent is responsible, which is unreasonable under the circumstances and
which was not within the contemplation of the parties to the contract.”

In this case, if the Contractor sustains damages which could not have been avoided by the judicious handling of forces,
equipment and plant or by reasonable revision in the Contractor's schedule of operation, the compensation for such damages
will be negotiated. The Contractor shall notify the Engineer of the condition in writing by the next work day. Failure to notify
the Engineer within this time may be just cause to reject any claims for such damages.

Compensation for such damages will be negotiated as follows:

(A) The Engineer shall be satisfied that the Contractor has made every reasonabl e effort to prosecute the work despite any delays
encountered or revisions in the Contractor's scheduling of work.

(B) The Compensation paid to the Contractor shall be in accordance with Section 109.

109.8.3 Extension of Contract Time: For any such delays, the contract time will be adjusted in accordance with Subsection
108.7.

TABLE 109-1

DOLLAR VALUE OF MAJOR ITEM

Original Contract Amount Dollar Vaue of Mgjor Item
$0.00 to $1,000,000.00 $50,000 or 10% of original contract amount,
whichever isless
$1,000,000.00 to $5,000,000.00 5.0% of original contract amount
$5,000,000.00 or greater $250,000.00 or 2.5% of original contract amount,

whichever is greater

End of Section

109-6 Revised 1998



SECTION 109




Section

201

205

206

210

211

215

220

225

PART 200

EARTHWORK

Title

Clearing and Grubbing . . . ... ..o 201-1
Roadway EXCavatioN . . . ... .. 205-1
Structure Excavation and Backfill ... ... .. 206-1
BOITOW EXCAVELION . . . . oo 210-1
Fill CoNStrUCtiON . . . oo e e 2111
Earthwork for Open Channels . ... ... . e 215-1
Riprap CONSLIUCHION . . . . ..o e e e e e e e e e e e e 220-1

VNG ..o e 225-1






SECTION 201

CLEARING AND GRUBBING
201.1 DESCRIPTION:

Thiswork shall consist of removing objectionable material from the right-of-way, easements and such other areas as may be
specified in the special provisions. Clearing and grubbing shall be performed in advance of grading operations.

201.2 PRESERVATION OF PROPERTY:

Existing improvements, adjacent property, utilitiesand other facilities, and treesand plantsnot to be removed, shall be protected
from injury or damage resulting from the Contractor's operations, see Section 107.

201.3 CONSTRUCTION METHODS:

The construction site and areas on each side of the roadway from centerline to the toe of an embankment, the top of acut slope,
the slope rounding limit or to aline 3 m outside the edge of the surfaced area, whichever is greater, but not beyond the limits
of the right-of-way, shall be cleared of all trees, stumps, brush, roots, rubbish, debris and other objectionable matter, except as
follows.

All treesand shrubsfound suitablefor improvement and beautification, which will not interferewith excavation or embankment
or cause disintegration of theimprovements shall not be disturbed. In any event, the Contractor shall avoid, asfar aspracticable,
injury to shrubbery, vines, plants, grasses and other vegetation growing outside of the clearing limits. The dragging and the
piling of materials of various kinds and the performing of other work which may be injurious to vegetation shall, insofar as
practicable, be confined to areas which have no vegetation or which will be covered by embankment or disturbed by excavation
during grading operations.

For thefull width of all water courseswithin the right-of-way lines, no stump, root or other obstruction shall beleft higher than
the natural stream bed.

From excavated areas, all stumps, roots and other obstructions 75 mm or over in diameter shall be grubbed to a depth of not
less than 450 mm below finish grade.

In embankment areas or other areas to be cleared outside the road prism slope lines, all stumps, roots and other obstructions
shall not be left higher than specified in Table 201-1.

TABLE 201-1
EMBANKMENT CLEARING AND GRUBBING
Height of Embankment Height of Clearing
Over Stump and Grubbing
0 mm to 600 mm All stumps or roots 150 mm or over in diameter shall be grubbed to
450 mm below original grade. All others shall be cut flush with the
ground.
600 mm to 900 mm All stumps 300 mm and over in diameter shall be grubbed to 450 mm
below original grade. All others shall be cut flush with the ground.
Over 900 mm No stumps shall be left higher than the stump top diameter, and in no
case more than 900 mm.

Cavities |eft below subgrade elevation by removal of stumps or roots shall be carefully backfilled and compacted.

Tree branches extending over the roadway, which hang within 3.7 m of the profile grade or that restrict sight distance shall be
cut off close to the trunk or stem of the tree in a neat and workmanlike manner. The Contractor shall remove additional tree
branches under the direction of the Engineer, in such amanner that the treewill present abalanced appearance. Scarsresulting
from the removal of branches shall be treated with a heavy coat of an approved tree sealant.
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All tree trunks, stumps, brush, limbs, roots, vegetation and other debris removed in clearing and grubbing shall be removed to
locations outside of and out of sight of theright-of-way, or otherwise disposed of so asto leave the construction site and adjacent
areasin a neat and finished condition, free from unsightly debris.

201.4 REMOVAL AND DISPOSAL OF SALVAGEABLE ITEMS:

Items and materials of salvage value as determined by the Engineer, unless incorporated in the new work, shall remain the
property of the Contracting Agency and shall be storaged in adjacent areasasdirected by the Engineer. Such itemsand materials
shall be carefully removed and in such a manner as to permit reuse.

201.5 PAYMENT, CLEARING AND GRUBBING:

Unlessotherwise provided in the specia provisionsor bid proposal, no payment will be madefor clearing and grubbing as such;
the cost thereof shall be included in the bid price for the construction or installation of the items to which said clearing and
grubbing are incidental or appurtenant.

201.6 MEASUREMENT, REMOVAL AND DISPOSAL OF TREES:
If the proposal includes separate estimates of quantities for the removal of trees, the tree will be classified by size as follows:

(A) Trees300 mm or lessin diameter at 300 mm abovethe original ground surface will beincluded in the bid pricefor clearing
and grubbing or excavation and no additional compensation will be allowed therefore.

(B) Trees more than 300 mm in diameter at 300 mm above the original ground will be included as separate bid item and
payment will be made at the unit bid price quoted in the proposal .

201.7 PAYMENT, REMOVAL AND DISPOSAL OF TREES:

Payment for removal of trees will be on a unit price for each tree measured and removed, in accordance with the above
classifications, at the unit price stipulated in the proposal.

End of Section
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SECTION 205

ROADWAY EXCAVATION
205.1 DESCRIPTION:

Roadway excavation shall consist of excavation involved in the grading and construction of roadways, except structure
excavation, trench excavation and any other excavation separately designated.

205.2UNSUITABLE MATERIAL:

Material shall be considered unsuitable for fill, subgrade, shoulders and other uses if it contains organic matter, soft spongy
earth, or other matter of such nature that compaction to the specified density is unobtainable.

Material that isunsuitablefor theintended use, shall be excavated and removed from the site or otherwise disposed of asdirected
by the Engineer.

The removal and disposal of such unsuitable material will be paid for as roadway excavation.
205.3 OVERSHOOTING:

Material outside the authorized cross section which may be shattered or loosened because of blasting shall be removed by the
Contractor at no additional cost to the Contracting Agency. The Contractor shall discontinue any method of blasting which in
the opinion of the Engineer leads to excessive overshooting or is dangerous to the public or destructive to property or to natural
features.

205.4 SLIDESAND SLIPOUTS:

Material outside the planned roadway or ditch slopeswhich in the opinion of the Engineer is unstable and constitutes potential
dlides, material which has comeinto the roadway or ditch, and material which has slipped out of new or old embankments shall
be excavated to designated lines or slopes either by benching or in such manner asdirected by the Engineer. Such material shall
be used in the construction of the embankments or disposed of as directed by the Engineer.

The removal and disposal of slide and slipout material as specified above, not resulting from overshooting as specified above,
will be paid for at the contract prices for roadway excavation; however, if due to the character of the work, the removal and
disposal of such material is not properly compensable at the contract prices for roadway excavation, the work may be paid for
as extrawork provided the Contractor requests in writing such payment prior to performing any such work.

Only those quantities of dide or slipout material which are actually removed as ordered by the Engineer will be paid for.
205.5 SLOPES:

Excavation slopes shall be finished in conformance with the lines and grades shown on the plans. Debris and loose material
shall be removed. When completed, the average plane of the slopes shall conform to the slopes indicated on the plans and no
point on the completed slopes shall vary from the designated plane by more than 150 mm measured at right anglesto the slope,
except where excavation isin rock no point shall vary more than 600 mm from the designated plane of the slope. In no case
shall any portion of the slope encroach on the roadbed.

Tops of excavation slopes and ends of excavations shall be rounded as shown on the plans and these quantities will not be
included in the quantities of excavation to be paid for. This work will be considered as a part of finishing slopes and no
additional compensation will be allowed therefore.

Embankment slopes shall be finished in conformance with lines and grades shown on the plans. When completed the average

plane of slopes shall conform to slopes indicated on the plans and no point on the completed slopes shall vary from the
designated plane by more than 150 mm measured at right angles to the slope.

205-1



SECTION 205
205.6 SURPLUSMATERIAL:

Unless otherwise shown on the plans, specified in the special provisions, or approved by the Engineer, no surplus excavated
material shall be disposed of within the right-of-way. The Contractor shall make all arrangements for disposal of the material
at off-site locations as may be approved by the Engineer, and shall upon request file with the Engineer the written consent of
the owner of the property upon which he intends to dispose of such material.

If the quantity of surplus material is shown on the plans or specified in the special provisions, the quantity shown or specified
is approximate only. The Contractor shall satisfy himself that there is sufficient material available for the completion of the
embankments before disposing of any indicated surplus material inside or outside the right-of-way. Any shortage of material
caused by premature disposal of surplus material by the Contractor, shall be replaced by him and no compensation will be
allowed the Contractor for such replacement.

205.7 MEASUREMENT:
The following earthwork operations will be measured as roadway excavation for the quantities of material involved.

Excavating the roadway prism including public and private road approaches, connections and driveways, excavating unsuitable
material when shown on the plans or specified in the special provisions, excavating slides and slipouts not resulting from
overshooting; excavating surplus material; excavating selected material and topsoil from within the limits of project and
removing such materials from stockpiles when stockpiling is ordered; excavating ditches and excavating borrow.

The Engineer will compute the quantities of material excavated by a method which in his opinion is best suited to obtain an
accurate determination.

Excavation in excess of the planned or authorized cross section will not be paid for, except as provided above. The Contractor
shall backfill and compact unauthorized excavated areasto the original ground elevation of authorized section at no additional
cost to the Contracting Agency.

Material resulting from excavating ditches or channels may be used to construct roadway embankments, dikes, or for other
purposes, or disposed of, as directed by the Engineer.

Care shall be exercised to prevent excavating below the grade for the bottom of the ditch and areas excavated below grade shall
be filled with suitable material and compacted by the Contractor at no additional cost to the Contracting Agency.

205.8 PAYMENT:
Quantities of roadway excavation will be paid for at the contract unit price per cubic meter. Such price shall include excavating,
sloping, rounding tops and ends of excavations, loading, depositing, conditioning, spreading, and compacting the material

complete in place and disposal of surplus material.

When the proposal does not include a pay item for roadway excavation the cost thereof shall be considered as being included
in the price bid for the construction or installation of the itemsto which such roadway excavation isincidental or appurtenant.

End of Section

205-2



SECTION 206
STRUCTURE EXCAVATION AND BACKFILL
206.1 DESCRIPTION:

Structure excavation shall consist of theremoval of material for the construction of foundationsfor bridges, manholes, retaining
walls, box culverts, head walls for culverts, and other structures, and other excavation designated on the plans or in these
specifications or in the special provisions as structure excavation.

Structure backfill shall consist of furnishing material, if necessary, and placing and compacting backfill material around
structures to the lines designated on the plans or specified or directed by the Engineer.

Structure excavation and structure backfill shall includethefurnishing of all materialsand equipment and the providing of other
facilities which may be necessary to perform the excavations and place and compact the backfill, and the subsequent removal
of these facilities, except where they are required or permitted by the plans, special provisions or Engineer to remain in place.

206.2 FOUNDATION MATERIAL TREATMENT:

When footing concrete or masonry is to rest upon rock, the rock shall be fully uncovered and the surface thereof shall be
removed to a depth sufficient to expose sound rock. Therock shall be roughly leveled off or cut to approximate horizontal and
vertical steps, and shall be roughened. Seamsin the rock shall be grouted under pressure or treated as the Engineer may direct
and the cost thereof will be paid for as extra work.

When no piles are used and footing concrete or masonry is to rest on an excavated surface other than rock, care shall be taken
not to disturb the bottom of the excavation and final removal of the foundation material to grade shall not be made until just
beforethe concrete or masonry is placed. Except when over-excavationisdirected by the Engineer, excavation below grade shall
be replaced with the same class of concrete specified for the structure or with 1 %2 sack controlled low strength material as
specified in Section 728. When the replacement material is structural concrete, the material shall be placed at the same time
asthe structure material, placement of the material shall be per Section 604 which will require atime lag between the material
and the structural concrete. The placement of the additional material shall be at no cost to the Agency.

The excavation for structures shall be completed to the bottom of the footings before any piles are driven therein, and excess
material remaining in the excavation after pile driving shall be removed to the elevation of the bottom of the footings.

When piles are used and ground displacement results from pile driving operations, the Contractor shall at his expense excavate
or backfill the footing area to the grade of the bottom of the footing as shown on the plans with structure backfill material.

206.3 INSPECTION:

When any structure excavation is completed, the Contractor shall notify the Engineer who will make an inspection of the
excavation. No concrete or masonry shall be placed until the excavation has been approved by the Engineer.

206.4 STRUCTURE BACKFILL:

Backfilling operations shall conform to the following requirements: Structure backfill shall not be placed until the structure
footings or other portions of the structure or facility have been inspected by the Engineer and approved for backfilling. No
backfill material shall be deposited against the back of concrete abutments, concrete retaining walls, or the outside walls of
cast-in-place concrete box culverts until the concrete has developed a strength of not less than 17 MPa in compression as
specified in Section 725.

All structural backfill in any existing or proposed street and where any portion of the backfill iswithin 600 mm of the surface
shall be compacted to the minimum density specified in Table 601-2, for Type | or shall be filled with %2 sack or 1 sack
controlled low strength material as specified in Sections 604 and 728. All other structural backfill shall be compacted to the
minimum density specifiedin Table601-2, for Typell or Typelll or shall befilled with %2 sack or 1 sack controlled low strength
material as specified in Sections 604 and 728.
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SECTION 206
206.5 PAYMENT:
Unless otherwise provided in the special provisions or proposal, no payment will be made for structure excavation and backfill

as such; the cost thereof shall be included in the price bid for the construction or installation of the items to which such
excavation and backfill are incidental or appurtenant.

End of Section
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SECTION 210

BORROW EXCAVATION
210.1 LOCAL BORROW:
Local borrow shall consist of material excavated and used in the construction of fills or for use as selected material or for other
construction purposes. Local borrow shall be obtained by widening cuts or by excavating from other sources outside the planned
or authorized cross section within the right-of-way and within the limits of the project. Local borrow shall be excavated to the
lines and grades established by the Engineer.
210.2 IMPORTED BORROW:
Imported borrow shall consist of material required for construction and unless otherwise designated in the special provisions,
the Contractor shall make his own arrangements for obtaining imported borrow and he shall pay all costsinvolved. Imported

borrow shall be obtained from sourcesindicated on the plans, designated in the special provisions, or approved by the Engineer.

The material shall be free from wood, vegetation, or other deleterious matter. The maximum size of this material shall not be
greater than %5 the compacted thickness of the course placed in the subgrade.

The Contractor shall notify the Engineer sufficiently in advance of opening any material sites so that cross section elevations
and measurementsof the ground surface after stripping may betaken and sufficient timefor testing and material will beallowed.

Borrow pits shall be excavated to regular lines to permit accurate measurement; depth of excavation throughout the area of
borrow pits shall be as uniform as practicable and the side slope shall be dressed to such slope as may be directed, leaving the
borrow pit areain a clean and safe condition.

210.3 PLACING AND COMPACTING:

Local borrow and imported borrow shall be placed and compacted as specified in Section 211.

The Contractor shall satisfy himself that there is sufficient space available in fill locations for placing any excavated material,
before placing borrow. Any excessexcavationwhich devel opsasaresult of placing borrow in advance of completing excavations
shall be disposed of by the Contractor at no additional cost to the Contracting Agency in accordance with the provisions in
Section 205 and a corresponding reduction in the quantity of borrow to be paid for will be made, for which the Contractor will
have no claim for compensation.

2104 MEASUREMENT:

Quantities of borrow will be measured as specified for roadway excavation in Section 205.

Material excavated at the borrow site and not used on the work will be deducted from the computed quantities and will not be
paid for.

210.5 PAYMENT:
Quantities of borrow excavation will be paid for at the contract unit price per cubic meter. Such price shall include excavating,

sloping and cleaning of borrow area, hauling, depositing, spreading and compacting thematerial completein place, and disposal
of surplus material, unless an alternate basis of payment is stipulated in the proposal.

End of Section
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SECTION 211
FILL CONSTRUCTION
211.1 DESCRIPTION:

Fill construction shall consist of constructing embankments except as may otherwise be specified, including the preparation of
the areas upon which they are to be placed; the construction of dikes; the placing and compacting of approved material within
areas where unsuitable material has been removed; and the placing and compacting of material in holes, pits, and other
depressions.

211.2 PLACING:

Rocks, broken concrete, or other solid material, which are larger than 100 mm in greatest dimension shall not be placed infill
areas where piles are to be placed or driven.

When fill is to be made and compacted on hillsides or where new fill is to be compacted against existing fill or where
embankment isbuilt ¥2width at atime, the slopes of original hillsidesand old or new fills shall be benched aminimum of 1.2m
horizontally asthefill isplaced. A new bench shall be started where ever the vertical cut of the next lower bench intersects the
existing ground. Material thus cut out shall be recompacted along with the new embankment material by the Contractor at no
additional cost to the Contracting Agency, unless the width of the bench required exceeds 1.2 m, in which case the excavated
material in excess of 1.2 m will be measured and paid for as excavation.

Clods or hard lumps of earth of 150 mm in greatest dimension shall be broken up before compacting the material in
embankment, except as provided in the following paragraph:

When thefill material includeslargerocky material, or hard lumps, such ashardpan or cemented gravel which cannot be broken
readily, such material shall bewell distributed throughout thefill. Sufficient earth or other fine material shall be placed around
the larger material asit isdeposited so asto fill the interstices and produce a dense, compact fill. However, such material shall
not be placed within 600 mm of the finished grade of the fill.

211.3 COMPACTING:

Fill shall be constructed in compacted layers of uniform thickness and each layer shall be compacted in accordance with the
requirements herein specified with the following exception.

Wherefills are to be constructed across low, swampy ground which will not support the mass of hauling equipment, the lower
part of the embankment may be constructed by dumping successive loads of suitable materialsin auniformly distributed layer
of thickness not greater than that necessary to support the equipment while placing subsequent layers, after which the remainder
of the embankment shall be constructed in layers and compacted as specified.

Unless specified herein, or in the special provisions, the construction of dikes, the placing and compacting of approved material
within the right-of-way where unsuitable material has been removed, and the filling of holes, pits and other depressionswithin
theright-of-way, shall conformto all of the requirements herein specified for compacting fills. Trenches, holes, depressionsand
pits outside of areas where fills are to be constructed shall be graded to provide a presentable and well-drained area.

Areasover whichfillsareto be placed shall be cleared and scarified to adepth of 150 mm to provide abond between the existing
ground and the material to be deposited thereon. Unless otherwise specified, the origina ground area upon which fills are to
be constructed shall be compacted to a uniform density of not less than 95 percent.

The loose thickness off each layer of fill material before compacting shall not exceed 200 mm, except as provided in the
following paragraph for rocky material. Each layer shall be compacted in accordance with the following requirements to a
uniform density of not less than 90 percent, except that where a new or widened roadway and appurtenances are required,
density of the upper 600 mm and when the fill is within 600 mm of the above shall be not |ess than 95 percent.
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SECTION 211

When fill material contains by volume over 25 percent of rock larger than 150 mm in greatest dimension, thefill below aplane
900 mm below finished grade may be constructed in layers of aloose thickness before compaction not exceeding the maximum
size of rock in the material but not exceeding 900 mm in thickness.

The interstices around the rock in each layer shall be filled with earth or other fine material and compacted. Broken portland
cement concrete and bituminous type pavement obtained from the project excavations will be permitted in the fill with the
following limitation:

(A) The maximum dimension of any piece used shall be 150 mm.

(B) Pieces larger than 100 mm shall not be placed within 300 mm of any structure.

(C) Pieces larger than 65 mm shall not be placed within 300 mm of the subgrade for paving.

(D) Nesting of pieces will not be permitted.

At the time of compaction, the moisture content of fill material shall be such that the specified relative compaction will be
obtained and the fill be firm and unyielding. Fill material which contains excessive moisture shall not be compacted until the
material isdry enough to obtain the required rel ative compaction. Full compensation for any additional work involvedindrying
fill material to the required moisture content shall be considered as included in the contract price paid and no additional
compensation will be allowed therefore.

Embankments shall be constructed so that each layer shall have a crossfall of at least 2 percent but no more than 5 percent.
2114 TESTS:

Unless otherwise provided in the plans or specia provisions the fill shall be thoroughly compacted to not less than the stated
densitieswhen tested and determined by AASHTO T-99, Method A, and T-191 or ASTM D-2922 and D-3017 with the percent
of density adjusted in accordance with the rock correction procedure for maximum density determination, standard detail, to
compensate for the rock content larger than that which will pass a4.75 mm sieve.

211.5 MEASUREMENT:

Thequantitiesof fill construction used to construct embankments or dikeswill bethose of the completebiditem, in place, within
the limits of dimensions shown on the plans.

The Engineer will compute the quantities of fill by a method which in his opinion is best suited to obtain an accurate
determination.

211.6 PAYMENT:

Quantities of fill construction will be paid for at the contract unit price per cubic meter of fill as stipulated in the proposal. Such
price shall include placing and compaction and all related work as specified above, unless an alternate basis of payment is
stipulated in the proposal.

Unless otherwise provided in the special provisions, no payment will be madefor fill construction to replace unsuitable material
or for fill for holes, pits, and other depressions. The cost thereof shall be included in the price bid for the construction of the
items to which such fill isincidental or appurtenant.

End of Section
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SECTION 215

EARTHWORK FOR OPEN CHANNELS
215.1 DESCRIPTION:

Earthwork for open channels shall consist of clearing, stripping, excavation, fill, backfill, grading and disposal of excavated
and removed material.

Open channels for the purpose of this section shall mean open rectangular concrete channels and lined or unlined trapezoidal
channels.

215.2 STRIPPING:

When stripping is indicated on the plans or specified in the special provisions, the Contractor shall strip the soil from the
designated areas to the depths shown or specified or as directed by the Engineer.

The material obtained from stripping operations shall be disposed of away from the site unless otherwise specified, shown on
the plans or authorized by the Engineer.

Soil loosened below the stripping depth specified or designated by the Engineer, shall be compacted. Soil removed below
stripping depth shall be replaced with approved material and compacted up to the designated grade. All such filling and
compacting shall be done by the Contractor at no additional cost to the Contracting Agency.

2153 EXCAVATION:

Excavation in open cut for lined channels may be made so asto place concrete directly against the excavated surfaces providing
the faces of the excavation are firm and unyielding; are such as will stand or can be made to stand without sloughing and are,
at al points outside the concrete lines shown on the plans.

Excavation to provide asubgrade for lined channels, or subdrainage material, shall be to the linesindicated on the plans; and,
excavation made below subgrade shall be backfilled and compacted to a uniform density of not less than 90 percent or, if
approved by the Engineer, with concrete or other materials being placed. However, no payment will be made for such
over-excavation or material used for such backfill.

Where it becomes necessary to excavate beyond normal lines of excavation in order to remove boulders or other interfering
objects, the voids remaining after the removal of such boulders or interfering objects shall be backfilled as specified below, or
as otherwise approved by the Engineer.

(A) When the void is below the subgrade for reinforced concrete channel, it shall be filled with suitable material, as approved
by the Engineer, and compacted to a uniform density of not less than 90 percent. With the approval of the Engineer, concrete
of the same mix as used in the concrete channel, may be used.

(B) When the void isin the side of the excavation, it shall be filled with suitable material as approved by the Engineer, placed
in the manner and to the same uniform density as the backfill in the vicinity of the void. With the approval of the Engineer,
concrete of the same mix as used in the concrete channel may be used. If concrete is placed prior to lining, a lower grade
concrete may be used only if approved by the Engineer.

It shall be understood that the removal of boulders or other interfering objects and the backfilling of voids caused by such
removals shall be done by the Contractor at no additional cost to the Contracting Agency. The cost of such work shall be
included in the prices bid for the various items of work.

If during the progress of excavation, material is encountered, which, in the opinion of the Engineer, is unsuitable for subgrade
for the channel to be constructed on, the Engineer may direct the Contractor to excavate beyond the pay lines shown on the
plans. However, the suitability of subgrade shall be determined by the Engineer on the basis of its ability to withstand the load
of the proposed channel and not upon the capacity to withstand the loads which may be placed upon it by the Contractor's
equipment. Should the Contractor be directed to excavate beyond the pay lines shown on the plans, said pay lines will be
extended to include such ordered excavation; and the pay lines for subdrainage material, if used, will be adjusted accordingly.
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Materials used or work performed by the Contractor, to stabilize the subgrade so it will withstand loads which may be placed
upon it by his equipment shall be accomplished by the Contractor at no additional cost to the Contracting Agency.

2154 FILL AND BACKFILL:

Unless otherwise specified in the special provisions, material obtained from the project excavations may be presumed to be
suitable for use as fill or backfill provided that al organic material, rubbish, debris, and other objectionable material is first
removed. However, stone, broken portland cement concreteand bituminoustype pavement obtained from the project excavations
will be permitted in the backfill or fill with the limitations as specified in Section 211.

Unless otherwise specified in the special provisions, the density of fills and backfills shall be at least 90 percent.
2155 GRADING:
Grading of unlined channels, levees and access roads shall conform to the following tolerances:
(A) A vertical tolerance of none above and 75 mm below the specified grade will be allowed on:
(1) Channel bottom
(2) Channel side slopesin both cut and fill
(3) Levee and access road side slopesin cut
(B) A vertical tolerance of none below and 75 mm above the specified grade will be allowed on:
(1) Top surface of levee and access road in both cut and fill
(2) Levee and access road side slopes in fill

Regardless of the construction tolerances specified, excavation and grading shall be performed so that finished surfacesarein
uniform planes with no abrupt breaks in the surface.

Construction tolerances specified above for grading are solely for purposes of field control.
2156 TESTS:

Density tests shall be made in accordance with Section 211.

215.7 MEASUREMENT:

If compensation for stripping is included in the price paid for other items of work the Contractor shall notify the Engineer
sufficiently in advance of excavation or other work so that cross section elevations and measurements of the ground surface may
be taken upon completion of stripping.

The Engineer will compute the quantity of excavation by a method which in his opinion is best suited to obtain an accurate
determination.

2158 PAYMENT:

Earthwork for open channels will be paid for on alump sum basis or at the contract unit price per cubic meter of excavation
asstipulatedintheproposal. Such priceshall includeclearing, stripping, excavation, fill, backfill, compaction, grading, hauling,
removal and disposal of excess excavated materia and debris unless an alternate method of payment is stipulated in the
proposal.

End of Section
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SECTION 220

RIPRAP CONSTRUCTION
220.1 DESCRIPTION:

The construction of riprap shall consist of furnishing and placing stone, with or without grout, or sacked concrete riprap. The
depth and type of riprap shall be as shown on the plans or specified in the special provisions.

220.2 MATERIALS:
Materials furnished for riprap shall conform to the requirements of Section 703.
220.3 PREPARATION OF GROUND SURFACES:

The bed for the riprap shall be shaped and trimmed to provide even surfaces. A footing trench shall be excavated along the toe
of the dope as shown on the plans.

220.4 PLAIN RIPRAP:

When the required riprap is less than 500 mm in depth, stone shall be placed by hand. Stone shall be placed to provide a
minimum of voids. The larger stone shall be placed in the toe trench, foundation course, and on the outer surface of the riprap.
Stones shall be placed with their longitudinal axis normal to the face of the embankment and so arranged that each stone above
the foundation course has at | east a3 point bearing on the underlying stones. Bearing on smaller stones used to chink voidswill
not be acceptable. Interstices between stones shall be chinked with small stones and spalls. The finished surface shall be even
and tight and shall not vary from the planned surface by more than 250 mm per meter of depth.

When the required riprap is 500 mm or more in depth, the stone may be placed by dumping and spread in layers by bulldozers
or other suitable equipment.

220.5 GROUTED RIPRAP:

Riprap shall be placed as specified and grouted with portland cement mortar. The grout shall consist of 1 part cement and 3 parts
by volume or aggregate. The portland cement shall be Type |l asspecified in Section 725 and the aggregate shall be 2 parts sand
and 1 part gravel passing a9.5 mm square mesh screen. The quality of the sand and gravel shall be as specified in Section 701.

The amount of water shall be such as to permit gravity flow into the interstices with limited spading and brooming. The
consistency of the grout shall be as approved by the Engineer.

Except when hand mixing is permitted by the Engineer, grout shall be mixed in an approved machine mixer for not less than
1% minutes. Should hand mixing be permitted, the cement and aggregate shall be thoroughly mixed in a clean, tight mortar
box until the mixture is of uniform color after which clean water shall be added in such quantity as to provide a grout of the
specified consistency.

220.6 SACKED CONCRETE RIPRAP:

Slopes on which the sacked concrete riprap is to be placed shall be finished within 60 mm of the designated grades. The first
course shall be adouble row of stretcherslaid in aneatly trimmed trench. The second course shall be a single row of headers.
Thethird and remaining courses shall be stretchers or headers as shown on the plans or specified in the special provisions and
shall be placed so that joints between courses are staggered. Dirt and debris shall be removed from the tops of sacks before the
next courseis laid thereon. Headers shall be placed with the folds upward. Not more than 4 vertical courses shall be placed in
any tier until the initial set has taken place in the first course of any such tier.

When, in the opinion of the Engineer, there will not be proper bearing or bond due to delaysin placing succeeding layers of the
hampering of work by storm, mud or for any cause, asmall trench shall be excavated back of the row of sacks already in place
and thistrench filled with fresh concrete before more sacks are placed. Payment for excavating the trenches shall be considered
as included in the payment for the concrete in the trench.

Sacked concrete riprap shall be cured by sprinkling with afine spray of water every 2 hours during daylight for not less than
3 days.
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SECTION 220
220.7 MEASUREMENT:

The quantities of riprap construction shall be those of the completed bid item, in place, within the limits of dimensions shown
on the plans.

The Engineer will compute the quantities of riprap by a method which, in his opinion, is best suited to obtain an accurate
determination.

220.8 PAYMENT:
Payment for riprap will be made for the number of cubic meters of riprap in place, on the basis of unit prices stipulated in the

proposal and shall include preparation of ground surfaces and trenching, unless an aternate basis for payment is stipulated in
the proposal.

End of Section
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SECTION 225
WATERING
225.1 DESCRIPTION:

Water for compacting embankments, constructing subgrade, placement of screened gravel and crushed surfacing, and for laying
dust caused from grading operations or public travel, shall be applied in the amounts and places as directed by the Engineer.

2252 WATER SUPPLY::

Water shall consist of providing awater supply sufficient for the needs of the project and the hauling and applying of all water
required.

The Contractor shall make arrangements for and provide all necessary water for his construction operation and domestic use
at his own expense.

If the Contractor purchases water from awater utility at afire hydrant on or near the project, all arrangements shall be made
by him at his own expense and payment made direct to the water utility as agreed upon.

The Contractor shall use only those hydrants designated by the water utility in charge of water distribution and in strict
accordance with its requirements for hydrant use.

The Contractor shall furnish all connections, wrenches, valves and small tools that may be necessary to meet the requirements
of the water utility pertaining to hydrant use.

225.3 CONSTRUCTION EQUIPMENT:

The tank truck and/or trailer shall meet all safety and licensing regulations and the water shall be applied by sprinkling with
tank trucks equipped with spray bars and suitable apparatus.

2254 MEASUREMENT:
No measurement will be made of water, unless otherwise provided for in the special provisions or proposal.
225.5 PAYMENT:

The cost of watering will be included in the price bid for the construction operation to which such watering is incidental or
appurtenant, unless otherwise provided for in the special provisions or proposal.

End of Section
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SECTION 301

SUBGRADE PREPARATION

301.1 DESCRIPTION:

This section shall govern the preparation of natural, or excavated areas prior to the placement of sub-base material, pavement,
curbs and gutters, driveways, sidewalks or other structures. It shall include stripping and disposal of all unsuitable material
including existing pavement and obstructions such as stumps, roots, rocks, etc., from the area to be paved.

301.2 PREPARATION OF SUBGRADE:

With the exception of areas where compacted fills have been constructed as specified in Section 211 in the areas where new
construction is required the moisture content shall be brought to that required for compaction by the addition of water, by the
addition and blending of dry, suitable material or by the drying of existing material. The material shall then be compacted to
the specified relativedensity. If pumping subgrade should become evident at any time prior to paving, the Engineer may require
proof rolling with a pneumatic-tire roller or other approved equipment in order to identify the limits of the unacceptable area.
The proof rolling will be performed at no additional cost to the Contracting Agency.

301.3 RELATIVE COMPACTION:

The subgrade shall be scarified and loosened to adepth of 150 mm. When fill material isrequired, alayer of approximately 75
mm may be spread and compacted with the subgrade material to provide a better bond. The subgrade cut and fill areas shall
be constructed to achieve a uniform soil structure having the following minimum dry density when tested in accordance with
AASHTO T-99, Method A, and T-191 or ASTM D-2922 and D-3017 with the percent of density adjusted in accordance with
the rock correction procedures for maximum density determination, standard detail, to compensate for the rock content larger
than that which will passa4.75 mm sieve.

(A) Al SIrEEES Lo 95 percent
(B) Other traffiC WayS . . . o . oottt e e e e 90 percent
(C) Curbs, guttersand sidewalks . . . .. ... e 85 percent

301.4 SUBGRADE TOLERANCES:

Subgrade upon which pavement, sidewalk, curb and gutter, driveways, or other structures areto bedirectly placed shall not vary
morethan 6 mm from the specified grade and cross-section. Subgrade upon which sub-base or base material isto be placed shall
not vary more than 19 mm from the specified grade and cross-section. Variations within the above specified tolerances shall
be compensating so that the average grade and cross-section specified are met.

301.5 GRADING OF AREASNOT TO BE PAVED:

Areaswhere grade only is called for on the plan shall be graded to meet the tolerances for the subgrade where sub-base or base
material isto be placed. The surface shall be constructed to a straight grade from the finished pavement elevations shown on
the plansto the elevation of the existing ground at the extremities of the area to be graded.

301.6 PROTECTION OF EXISTING FACILITIES:

The Contractor shall exercise extreme caution to prevent debrisfrom falling into manholes or other structures. In the event that
debris should fall into a structure it shall immediately be removed.

301.7 MEASUREMENT:
Measurement for grading under pavement will be by the square meter.
301.8 PAYMENT:

Payment for this grading work will be made only when it is performed for street or roadway paving projects. Payment for
necessary grading for items outside of the lip of gutter shall be included in the cost of those items.

Payment will be made at the unit price bid per square meter, and such payment shall be compensation in full for the item
completein place, including stripping, excavating, hauling, filling, compacting, and disposing of excessor unsuitablematerials,
together with all costs incidental thereto.

End of Section
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SECTION 309

LIME SLURRY STABILIZATION

309.1 DESCRIPTION:

This section shall consist of constructing a mixture of soil, lime and water for the stabilization of soils or base materials. The
work shall be performed in conformity with the lines, grades thickness, and typical cross sections shown on the plans.

309.2 MATERIALS:

309.2.1 Soil or Subgrade: The soil or subgrade material used for this work shall consist of materials on the site or imported
and shall befree of roots, sod, weeds and stoneslarger than 75 mm and have aPlasticity Index (PI) greater than 10, when tested
in accordance with AASHTO T-89 & T-90.

309.2.2 Quicklimeand Hydrated Lime: Limeused to manufacturethe commercial limeslurry specified herein, shall beeither
quick lime or hydrated lime and shall conform to the requirements of ASTM C-977. Lime may only be used in the production
of alimedlurry. Thedirect use of dry hydrated lime or quicklime to the soil material is strictly prohibited. All [ime shall come
from a single source. If a source change is requested, a new mix design shall be submitted using lime from the proposed new
source. The new design must be approved by the Engineer prior to use.

309.2.3 Commercial Lime Slurry: Commercial lime slurry shall be a pumpable suspension of solids in water. The water or
liquid portion of the slurry shall not contain dissolved material in sufficient quantity naturally injurious or objectionablefor the
purpose intended. The solids portion of the mixture, when considered on the basis of solids content, shall consist principally
of hydrated lime of aquality and fineness sufficient to meet the following requirements asto chemical composition and residue.

(A) Chemical Composition: The solids content of the lime slurry shall consist of aminimum of 90% by mass, of calcium and
magnesium oxides (Ca0 and Md0), as determined by ASTM C-25.

(B) Residue: The percent by mass of residue retained in the solids content of lime slurry shall conform to the following
reguirements:

Residueretained ona3.35 mmsieve Max. 0.2%
Residue retained on a 600 »m sieve Max 4.0%

(C) Grade: Commercial lime slurry shall conform to a dry solids content as approved by the Engineer.

A certificate of compliance and a field summary of lime slurry produced shall be provided to the Engineer for each load of
slurry.

309.2.4 Water: Water used for mixing or curing shall be reasonable clean and free of oil, salt, acid, alkali, sugar, vegetable,
or other substances injurious to the finished product. Water shall be tested in accordance with and shall meet the suggested
requirements of AASHTO T-26. Water known to be of potable quality may be used without test.

309.3 COMPOSITION:

309.3.1 LimeSlurry: Limeslurry shall be applied at the mix design rate for the depth of subgrade stabilization shown on
the plans or requested by the Engineer.

309.3.2 Mix Design: Before commencing lime treatment work, the Contractor shall submit for approval by the Engineer, a
proposed mix design. The proposed mix design shall be prepared by atesting laboratory under the direction and control of a
registered Professional Engineer. The mix design shall be determined using the soils or subgrade material to be stabilized and
lime from the proposed supplier and shall determine the following:

(8 Percent of lime and rate of application of lime slurry in the treated soil or subgrade material.
(b) Optimum water content during mixing, curing and compaction.

(c) Gradation of in-situ mixture after treatment.

(d) Additional mixing or equipment regquirements.

(e) Meéelowing time requirements, if needed.
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The mix design shall comply with the following requirements:

(8 pH: Minimum 12.4 after compaction of initial mixing with lime at ambient temperature, in accordance with Eades-
Grimm pH test method (ASTM C977 APPENDIX).

(b) Plasticity Index: Lessthan 3, per AASHTO T-89 & T-90.

(c) Swell Potential: One (1) percent or less vertical expansion of an air dried soil when inundated with water and
allowed to swell at a confined pressure of 413 Kpa.

(d) Hydrated Lime Content: Minimum 5.0 percent by dry weight of the combined lime/soil mixture, per ASTM D-3155.

(e) Unconfined Compressive Strength: Minimum 1104 Kpain fivedays curing at 38°C. whentested in accordance with
ASTM D-1633 Method A.

309.3.3 Tolerance: At final Compaction, the lime and water content for each course of subgrade treatment shall conform to
the approved mix design with the following tolerance:

Material Tolerance
Lime +0.5% of design, (ASTM C-114)
Water +4%, -0% of optimum, (ASTM D-698)

309.4 CONSTRUCTION:

309.4.1 General: It isthe primary requirement of this specification to secure acompleted subgrade containing auniform lime
mixture, free from loose segregated areas, of uniform density and moisture content, well bound for its full depth, and with a
smooth surface suitable for placing subsequent courses.

Prior to beginning any lime slurry stabilization, the subgrade shall be constructed and brought to grade and shall be shaped to
conform to the typical sections, lines and grades as shown on the plans.

When the design requires treatment to a depth greater than 300 mm, the subgrade soil shall be treated in equal layers. The top
layer(s) of soil shall be removed and stockpiled. The lower layer of soil to be treated shall then be treated and allowed to cure
in place. After final mixing, thelower layer shall be compacted in maximum 300 mm compacted lifts. The stockpiled soil shall
then be placed, treated, mixed and compacted in successive maximum 300 mm compacted lifts.

309.4.2 Weather Limitation: Lime slurry treated subgrade shall not be constructed if the atmospheric temperature is below
4.5° C. or when conditions indicate that temperatures may fall below 4.5 °C. within 24 hours.

309.4.3 Equipment: Contractor shall provide all equipment necessary to complete the work including grading and scarifying
equipment, a spreader of the lime surry (gravity feed spreader, will not be permitted), mixing and pulverizing equipment,
sheepsfoot and pneumatic rollers, sprinkling equipment and trucks. When using dry hydrate to make slurry, agitators are
mandatory in distributor trucks. All equipment used for this work is subject to approval by the Engineer.

309.4.4 Application: Lime slurry shall be spread only on that area where the mixing operation can be completed during the
sameworking day. The application and mixing of limewith the soil shall be accomplished by the methods hereinafter described
as Slurry Placing.

Slurry Placing: Lime slurry shall be mixed in a portable mixing unit and spread with trucks equipped with an approved
distribution system asa slurry. Commercial lime slurry shall be applied with alime percentage not |ess than specified herein.
Thedistribution of limeslurry shall be attained by successive passesover ameasured section of subgrade until the proper amount
of lime has been spread, as determined in the job mix design. The rate of application shall be verified using the methods
outlined by ASTM D-3155.
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Thickness: Thethicknessof thelimeslurry treated subgrade shall be determined by visual inspection and/or by depth teststaken
at intervals so that each test shall represent no more than 836.1 square meters per layer. If more than one layer, the method
used to remove material to determinethe depth of limetreatment may be by shovel and/or pick, coring or other method approved
by the Engineer. Phenol phthal ein solution shall be used to detect the presence of lime. When the grade deficiency is more than
25 mm, the Contractor shall correct such areasin a manner satisfactory to the Engineer. Contractor shall replace, at no cost to
the Agency, the material where depth tests are taken.

No traffic other than the mixing equipment will be allowed to pass over the spread of lime slurry until after completion of
mixing.

The Engineer reserves the right to vary the rate of application of lime from the specified application rates during the progress
of construction as necessary to maintain apH of the lime/soil mixture above 12.4 and the desired characteristics of the treated
subgrade.

309.4.5 Mixing: Thefull depth of thetreated subgrade shall be mixed with an approved mixing machine. The use of disc plows
or blades are strictly prohibited except in areas specified by the engineer. To insure a complete chemical reaction of the lime
and soil or subgrade, water shall be used as required to maintain a minimum moisture content 4% above the optimum prior to
beginning compaction and held at 0-4% above optimum during compaction. During the interval of time between application
and mixing, lime that has been applied, unmixed and exposed to the open air for 10 hours or more will not be accepted.

After mixing and prior to compaction, clay lumps shall meet the following criteria:

Per cent
Minimum of clay lumps passing 37.5 mm sieve 100
Minimum of clay lumps passing 4.75 mm sieve 60

309.4.6 Compaction: Compaction of the mixture shall begin after final mixing. Sheepsfoot or segmented sheel rollers shall be
used during initial compaction. Steel wheel or pneumatic tired rollers shall be used only during final compaction. Areas
inaccessible to rollers shall be compacted to the required density by methods approved by the Engineer.

The material shall be aerated or watered as necessary to provide and maintain required moisture content. The field density of
the compacted mixture shall be at least 95 percent of the maximum density at 0-4% above optimum moisture. A composite of
untreated soil or subgrade materialsfrom aminimum of five (5) random locations, per soil type, within the areato be stabilized
shall be used to determine the maximum density and optimum moisture content in accordancewith ASTM D-558. Thein-place
filed density shall be determined in accordance with ASTM D-1556, ASTM D-2167 or ASTM D-2922.

After each section iscompleted, testswill be made by the Engineer. If the material failsto meet the density requirements, it shall
be reworked to meet requirements.

If pumping subgrade should become evident at any time prior to paving, the Engineer may require proof rolling with a
pneumatic-tireroller or other approved equipment in order to identify the limits of the unacceptable area. The proof rolling will
be performed at no additional cost to the Contracting Agency.

All irregularities, depressions, or weak spots which develop shall be corrected immediately by scarifying the areas affected,
adding or removing material as required, and reshaping and recompacting. The surface of the course shall be maintainedin a
smooth condition, free from undulations and ruts, until other work is placed thereupon or the work is accepted. Compaction

and finishing shall be done in such a manner as to produce a smooth dense surface free of compaction planes, cracks, ridges
or loose materials.

Throughout thisentire operation, the shape of the course shall be maintained by blading, and the surface upon completion, shall
be smooth and shall conform with the typical section shown on the plans and to the established lines and grades. Should the
material, due to any reason or cause, lose the required stability, density, and finish before the next course is placed or the work
is accepted, it shall be recompacted and refinished at no cost to the Agency.

309.4.7 Finishing And Curing: After thefinal layer or course of limetreated subgrade has been compacted, it shall be brought

to the required lines and grades in accordance with the plans. The completed section shall then be finished by rolling with a
pneumatic or other suitable roller.
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The final layer of lime treated subgrade shall be maintained in a moist condition until the next layer of pavement structure is
placed. If required, afog seal for curing, in compliance with section 333, shall be furnished and applied to the surface of the
final layer of thelime stabilized material as soon as possible after the completion of final rolling and before the temperaturefalls
below 4.5 °C. Curing seal shall be applied at arate between 0.45 and 0.90 liters per square meter of surface. The exact rate will
be determine by the Engineer.

After curing begins, all traffic, except necessary construction equipment shall be kept off the lime stabilized subgrade for a
minimum of 7 days or until the final pavement structure layer(s) are placed.

309.4.8 Maintenance: The Contractor shall maintain, at his’her own expense, the entire lime slurry treated subgrade in good
condition from the start of work until all the work has been completed, cured and accepted by the Engineer.

309.5 MEASUREMENT:

The quantity of lime slurry treated soils shall be measured by the square meter, measured in place, treated, compacted, to the
proper depth, and accepted.

The quantity of curing seal shall be measured by the metric tonne.
309.6 PAYMENT:

The lime slurry treated soils measured as provided above, will be paid for at the contract price per square meter, which price
shall be full compensation for the item complete, as herein described and specified.

Payment for curing seal will be by the tonne, based on the rate of application as requested by the Engineer.

End of Section
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UNTREATED BASE
310.1 DESCRIPTION:

Untreated base, i.e., select or aggregate base course, shall comply with Subsection unlessthe use of a different type of material
is specifically authorized in the special provisions.

310.2 PLACING:

Untreated base 150 mm or lessin compacted thickness may be placed in asinglelayer and those more than 150 mm in thickness
shall be built up in successive layers of approximately equal compacted thickness not to exceed a maximum thickness of 150
mm. The requirements which follow are applicable to all types of material.

After distributing, the base material shall first be watered and then immediately bladed to a uniform layer that will net, after
rolling, the required thickness. If the materials deposited are not uniformly blended together, the blading operation shall be
continued to such extent as may be necessary to eliminate segregation. The quantity of water applied shall bethat amount which
will assure proper compaction resulting in arelative density of not lessthan 100 percent as determined under Section 301. Care
shall be exercised in connection with watering operationsto avoid wetting the subgrade or any lower base course to detrimental
extent.

Upon completion, the base surface shall be true, even and uniform conforming to the grade and cross-section specified.
Untreated base may vary not more than 13 mm above or below required grade and cross-section.
310.3 DEFICIENCY:

When in the opinion of the Engineer there is reason to believe that a deficiency in thickness, or an excess of plasticity exists,
measurements or samples will be taken in the same pattern as that defined in Section 321. If the base has been covered or it is
otherwise impractical to correct the deficiency, the corrective measuresin Table 310-1 shall be taken by the Contractor at no
additional cost to the Contracting Agency.

TABLE 310-1

THICKNESS AND PLASTICITY DEFICIENCY

Type Deficiency Corrective Measure
I 13 mm or more but less than Place asphalt chip seal using precoated chips in accordance with
25 mm in thickness Section 330 for the full roadway width over the area involved but
for not less than 200 m or one City block in length.
I 25 mm or more in thickness Place an additional asphalt concrete overlay, a 9.5 mm mix, of %

the thickness of the deficiency in thickness for the full roadway
width over the areainvolved, not less than 200 m or one City block

in length.
Il A plasticity index of 6to 7 Place an asphalt concrete overlay 13 mm in thickness over the same
inclusive* total area asrequired for Typel and I1.
v A plasticity index of over 7* Remove deficient material from affected area and replace with

material complying with the specifications.
* The plasticity index shall be in accordance with AASHTO T-146 Method A (wet preparation), T-89 and T-90.

310.4 PAYMENT:

Payment for untreated base will be made on the basis of the price bid per tonne unless an alternate basis of payment is provided
in the proposal.

End of Section
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SOIL CEMENT BASE COURSE
311.1 DESCRIPTION:

Thisitem shall consist of abase course composed of amixture of local soil, portland cement, and water compacted at optimum
moisture content.

311.2 MATERIALS:

Portland cement and water shall comply with Sections 725 and 225. The soil for the mixture shall consist of the material in the
area to be paved. The material shall not contain more than 5 percent gravel or stone retained on a 75 mm sieve. It shall be
demonstrated by laboratory tests that the plasticity and hardening characteristics of the soil will be adequately modified by the
specified cement content.

311.3 EQUIPMENT:

An ample number of machines, combination of machines and equipment shall be provided and used to produce the complete
soil cement base course meeting the requirements for soil pulverization, cement distribution, water application, incorporation
of materials, compaction, finishing, and for application of the curing material as provided in these specifications.

Mixing shall be accomplished by means of multiple-pass soil-cement mixer, single-pass soil-cement mixer or central plant
mixer.

Water may be applied through the mixer or with the water trucks equipped with pressure sprays. Water trucks providing fine
fog-type sprays shall be furnished for finishing and curing. Properly adjusted garden type nozzles on a pressure bar may be used
to produce fog spray if approved by the Engineer.

Cement spreader shall be aspecially constructed deviceto distribute bulk cement uniformly at rate specified either in windrows
or on the flat as determined by method of mixing.

311.4 CONSTRUCTION METHODS:

Before undertaking construction of the soil cement base course, the areato be paved shall be brought to a compacted condition,
trueto line and grade as directed by the Engineer or as shown on the plans. During this process any unsuitable soil or material,
including excess material retained on a 75 mm sieve, shall be removed and replaced with acceptable material. The compacted
surface shall be at the proper elevation as specified, shown on the plans, or as directed by the Engineer, for the top of the soil
cement base. At completion of this phase, the material and surface shall be approved by the Engineer before proceeding with
the next step.

The material shall be scarified, pulverized, mixed with water and cement, compacted and finished and cured in lengths
permitting the full roadway width to be complete in not more than 4 hours from the time that cement is exposed to water. Such
lengthswill generally be not lessthan 200 m or the length of one City block and preferably more. Where a gutter section exists
the material shall be pulled back from the gutter face for the full depth of the course before processing.

311.4.1 Pulverizing: Before application of cement, soil to be processed shall be scarified to depth of base. The material should
be damp at time of scarifying to reduce the dust to aminimum and to aid in pulverization. If the soil contains clods, it shall be
pulverized until not less than 80 percent, exclusive of gravel or stone, will pass a4.75 mm sieve.

311.4.2 Application of Cement: The quantity of cement shall be by mass as a percentage of the dry mass of the soil as
determined by the laboratory and/or as directed by the Engineer and shall be applied uniformly on the soil in a manner
satisfactory tothe Engineer. Theallowabledeviationin uniformity shall not exceed 10 percent. Theentire operation of spreading
and mixing shall be conducted in such a manner as will result in a uniform soil cement and water mixture for the full design
width and depth.

The percentage of moisturein the soil, at thetime of cement application, shall not exceed the quantity that will permit auniform

and intimate mixture of the soil and cement during mixing operations, and it shall not exceed the specified optimum moisture
content for the soil cement mixture.
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311.4.3 Mixing: Mixing with addition of water as required shall be continued until the product is uniform in color and at
optimum moisture content. Any mixture of soil and cement which has not been compacted and finished shall not remain
undisturbed for more than 30 minutes but shall be agitated by remixing.

311.4.4 Optimum Moisture: Optimum moisture requirements and field tests of moisture density shall be determined in
accordance with AASHTO T-134, T-191, T-127, or ASTM D-558, D-2922, D-3017 on representative samples of soil cement
mixture obtained from the area being processed. At time of laydown, the moi sture content shall not be bel ow optimum moisture,
and shall be less than that quantity which will cause the base course to become unstable during the compaction and finishing
process. Any area which becomes so unstable shall be removed and replaced with new cement stabilized material.

311.4.5 Compaction: After mixing is complete, the mixture shall be carefully placed in a uniform loose depth which will
provide asurfacetrueto grade and section when compacted. Unless otherwise directed by the Engineer, initial compaction shall
be by means of atamping, grid, or pneumatic roller. After the tamping roller has partially walked out, pneumatic rollers shall
be used. Density of final product shall be not less than 95 percent as determined by AASHTO or ASTM as specified above.

311.4.6 Finishing: Ascompaction nears completion, the surface of the base course shall be shaped to required lines, gradesand
cross-section. When required, the surface shall be lightly scarified with spike tooth harrows or other approved equipment to
remove imprints left by equipment or to prevent slippage planes. During the finishing process the surface shall be kept moist
by means of fog-type sprays. Surface finish and final compaction shall be completed in not more than 2 hours from time of
laydown. The completed base course shall betrueto line, grade, cross-section and shall not vary more than 13 mm in thickness
and not more than 25 mm in surface tolerance when tested with a3 m straight edge. It shall be free of surface cleavage planes,
cracks, or loose material. Asafinal operation, the surface shall bevery lightly scalped with amotor grader, wet with afog spray
and rolled with a pneumatic roller as directed by the Engineer.

311.4.7 Deficiency: When in the opinion of the Engineer there is reason to believe that a deficiency in thickness exists, cores
will be taken in the same pattern as that defined in Section 321. If the base has been covered or it is otherwise impractical to
correct the deficiency, the corrective measures, listed in Table 310-1 for Type | or Il deficiencies, shall be taken by the
Contractor at no additional cost to the Contracting Agency.

311.4.8 Curing: After completion of the final finishing process, the soil-cement shall be cured with a bituminous curing seal
applied at the end of each construction day. This seal may be either an emulsion or cut-back asphalt applied at aminimum rate
of 0.9 L/m? The finished soil-cement shall be kept continuously moist until the bituminous cure seal is applied, using fog or
gravity bar spray. The spray equipment shall be approved by the Engineer before construction is begun.

311.4.9 Construction Joints: At the end of each day's work, a construction joint shall be made transverse to the centerline of
the road by cutting back into the work to provide a full depth vertical joint. Except where specifically authorized by the
Engineer, no other construction joints will be permitted. Where authorized, such joints shall be full depth vertical joints.
311.4.10 Maintenance: The Contractor shall maintain the surface until it has been covered with the designated bituminous
wearing course. In case it is necessary to replace any soil cement, it shall be for the full depth. No skin patches or soil cement
will be permitted. Minor surface pits may be filled with compacted bituminous surfacing, if authorized by the Engineer.
Immediately prior to the placing of the bituminous wearing course, the surface shall be broomed to removed all loosened
material from the surface.

311.5 MEASUREMENT:

Measurement of soil cement will be the number of square meters constructed to the required depth, completed and accepted.

Measurement of portland cement will be the number of tonnes of cement mixed with local soil.
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311.6 PAYMENT:
Payment will be made for the applicable items at the contract unit prices bid in the proposal, and shall constitute full payment
for furnishing all material, equipment, tools, labor and incidentals necessary to complete the work and for carrying out the

mai ntenance provisions.

No measurement or payment will be made for any imported earth materials.

End of Section
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CEMENT TREATED BASE
312.1 DESCRIPTION:
Cement treated base shall consist of a combination of base material and portland cement as specified in Section 705.
312.2 GENERAL:

When the mixing of cement treated basein astationary mixer isrequired, it will be so specified. Otherwise, cement treated base
may be mixed in either atraveling plant or in a stationary plant, at the option of the Contractor.

If the cement treated aggregate is mixed in a central plant, it shall not contain moisture in excess of 1 percent above or below
optimum at the time of delivery on the grade. Certain types of transit mixerswill not discharge such material unlessitisgreatly
in excess of optimum moisture. Use of such mixerswill not be permitted.

If the material is mixed in place, the machine or combination of machines used shall be capable of thoroughly mixing the
cement and aggregate, when using the granular material specified, in asingle pass. No lift thickness shall exceed 200 mm. If
the thickness required isin excess of 200 mm, it shall be mixed in 2 separate lifts of equal thickness.

312.3 CONSTRUCTION METHODS:

Mixing of materials, regardless of the type of mixer used or method employed, shall be continued until the cement and water
are evenly distributed throughout the aggregate, and a mixture of uniform appearance is obtained.

Theamount of cement used shall conform to requirements of Section 705. Cement delivered in standard sacksfrom commercial
producers will be assumed to have a mass of 42.6 kg per sack and need not be weighed. Bulk cement or fractional sacks of
cement shall be weighed.

Theamount of water used shall bethat required to give optimum moisture content. A portion of the required water may be added
to the aggregate prior to the addition of the cement, if approved.

After spreading, the cement treated base shall be compacted to a density of at least 95 percent of the maximum density as
determined by AASHTO T-134, T-191, T-217 or ASTM D-558, D-2922, D-3017.

After compaction, the surface of the cement treated base course shall not deviate at any point more than 10 mm from the lower
edge of a3 m straightedge laid parallel to the centerline of the roadway.

A construction joint shall be made at the end of each day's construction by trimming the end of the compacted mixture to a
straight vertical plane, normal to the centerline of the roadway and with the vertical edge in thoroughly compacted material.

Cement shall not be added to more material than will be mixed, compacted and sealed the same day. Cement treated base shall
not be mixed or placed when either the aggregate or subgrade is frozen. The air temperature shall be at least 5 °C in the shade
and rising at the time of mixing.

In areas which are inaccessible to the mixing, spreading or compacting equipment designated herein, other methods and
equipment acceptable to the Engineer may be utilized.

The mixed material shall not remain undisturbed on the subgrade for more than 30 minutes and not more than 3 hours shall
elapse between the time water is added to the mixture and final compaction is accomplished.

The mixed materials shall be spread for the full width of the base under construction, either by one spreader or by severa
spreaders operating in a staggered position across the subgrade, unless permission is granted to do part-width construction.
Should permission be granted for part-width construction, not more than 30 minutes shall elapse between the times of placing
the material in adjacent lanes at any location, and the longitudinal joint against which additional mixed material isto be placed
shall betrimmed to astraight vertical plane parallel to the centerline of the roadway. Trimming shall be donein such a manner
as to cause the least possible loosening of the compacted base material and to leave no loose material on the subgrade. The
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material cut away in trimming may be used in the construction of the shoulders or the adjacent lanes if approved, or shall be
disposed of in a satisfactory manner.

During mixing, spreading and compacting and until the application of the curing seal, any moisture lost by evaporation shall
be replaced by the addition of water by means of alight fog or fine spray.

The mixed base materials shall be covered as soon as possible after final compaction and shall be cured in accordance with this
specification.

3124 TRAVELING PLANT MIXING:

312.4.1 Placing Aggr egate: The aggregate to be treated shall be placed on the roadway either as auniform layer which, when
compacted, will produce a base of the depth and width shown on the plans or as one or more windrows which, when spread,
will yield auniform layer which will compact to the prescribed dimensions. If the aggregateis placed in one or more windrows,
a windrow sizer will be required. The number and size of the windrows may vary, depending on the width and depth of
treatment and on the capacity of the machine, but regardless of size, the windrow shall be uniform in cross-section and shall
not be larger than can be handled by the plant.

Care shall be exercised during the placement of the aggregate to prevent segregation of the fine and coarse portion of the
aggregate.

312.4.2 Placing Cement: Cement shall be added to the uniform layer or windrow of aggregate by means of mechanized
equipment which will spread the cement in correct and uniform quantities. For any section of roadway, the quantity of cement
placed by mechanical spreadersshall not deviate morethan 10 percent from the computed quantity for the section. When cement
is applied to a windrow, the top of the windrow shall be dlightly trenched to retain the spread of cement.

If storm winds cause a loss of spread cement, spreading operations shall be halted until such winds subside and, at the first
indication of losses, prompt action shall be taken to avoid further losses. If cement losses are deemed excessive, the deficient
quantity shall be furnished and added in the proper amount by the Contractor at no additional cost to the Contracting Agency.

312.4.3 Mixing: Mixing shall be accomplished by means of an approved single pass traveling continuous mixing machine, or
combination of machines, of the pug or auger type. The machine shall be so constructed that the device for picking up or mixing
the aggregate can be controlled and during the mixing operations it shall be set to mix the aggregate, cement and water to the
design depth without cutting into or disturbing the subgrade or picking up any material other than that material to be processed.
The machine shall be equipped so that water may be introduced at the time of mixing through a metering device which will
accurately and uniformly control and measure the amount of water being used.

The cement and aggregate shall be mixed in the machine simultaneously with the adding, through the machine, of the additional
amount of water required.

The material shall be spread immediately after mixing, in reasonably close conformity to the lines, grades and dimensions
established or shown on the plans.

312.4.4 Stationary Plant Mixing: If the stationary plant method of mixing isemployed, the aggregate, cement and water shall
be mixed at a central plant using either a batch pug mill type or acontinuous type mixer. Dead areas in the mixer, in which the
material doesnot move or isnot sufficiently agitated, shall be corrected, either by areductioninthe massof materialsor by other
adjustments.

312.4.5 Batch Mixing: If abatch pug mill type mixer is used, the aggregate and cement shall be proportioned by batch mass.
Cement shall be weighed on separate scales from the aggregate batching scales.

The mass of the charge in abatch mixer shall not exceed that which will permit complete mixing of all materials. The period

of mixing shall not be less than 30 seconds from the time all materials arein the mixer. Water may be proportioned by volume
or by mass.
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312.4.6 Continuous Mixing: If a continuous type mixer is used, the materials shall be proportioned by volume.

The continuoustype mixer shall be equipped with metering devices and feederswhich will introduce the cement, aggregate and
water into the mixer in the specified proportions. Thewater pump shall be equipped with ameans of varying therate of delivery.
The metering devices and feeders shall be interlocked and so synchronized as to maintain a constant ratio of cement and water
to the aggregate.

The rate of feed to a continuous type mixer shall not exceed that which will permit complete mixing of all the material.
312.4.7 Spreading: The treated material shall be transported from the plant to the prepared subgrade in approved equipment.

The surface on which the material is to be placed shall be thoroughly moistened and kept moist, but not excessively wet, until
covered by the material.

Plant mixed cement treated base shall be spread by approved spreader boxes or finishing machines. The machines shall be
constructed and operated so as to produce a layer of uniform density and cross-section an in sufficient quantity to provide a
compacted base reasonably conforming to the lines, grades and cross-sections established or shown on the plans.

312.4.8 Compacting: Initial compaction shall beginimmediately after mixing and spreading. Successive passes of compacting
equipment shall overlap the previous adjacent pass by at least 25 percent of its width. Following initial compaction and before
final compaction, the treated material shall be bladed with amotor grader or a planing machine to obtain a surface reasonably
true to the lines, grades and cross-sections established or shown on the plans. During and immediately following the shaping
operations, if required, the Contractor shall lightly scarify the surface with anail drag or other approved equipment to prevent
the formation of surface compaction planes.

Extreme care shall be exercised by the Contractor during the blading operation so that no more material than is necessary is
disturbed and so that this operation can be completed as quickly as possible. Material thus cut shall be wasted if so directed.
Compaction shall proceed without interruption, except as stated above, until the required degree of compaction is obtained.

312.5INVERTED SECTION:

Where the cement treated base is to be covered with an aggregate base material to prevent shrinkage crack reflection and
overloading of the cement treated base, the minimum thickness of the aggregate base shall be 100 mm, unless otherwise
specified in the special provisions. In order to provide for free internal drainage of the aggregate base course overlaying the
cement treated material, it shall be non-plastic and the percentage of material passing the 75 .m sieve shall not exceed 8. The
cement treatment shall be held back approximately 300 mm from each curb line so as to permit drainage of any water that may
become trapped between the cement treated base material and the bituminous surfacing.

312.6 CURING:

The mixed cement treated base materials shall be covered as soon as possible after final compaction with a bituminous curing
seal. Application shall be by means of a pressure distributor in accordance with the requirements of Section 330. The
approximate quantity of bituminous material to be used shall be as specified; however, the exact amount will be determined by
the Engineer at the time of application.

After the bituminous curing seal has been applied, the cement treated base course shall be kept free of equipment and traffic
for aperiod of at least 7 days or until it will not pick up under traffic. Curing seal shall conform to the requirement of Section
712 or 713 for the type specified.

In lieu of the curing seal, the Contractor may, at his option, keep the surface of the compacted base continuously moist until
overlaid with the aggregate base course. The aggregate base or the surfacing, may be placed as soon as the cement treated base
has been compacted. The spray equipment on the water truck shall be approved by the Engineer prior to the use of this
equipment to spray the soil cement base course. The spray equipment must produce a fine, even spray to prevent washing of
the surface of the base course. A cement treated section may be openedto all trafficimmediately after placement and compaction
of the surfacing.
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312.7 DEFICIENCY:
When, in the opinion of the Engineer, there isreason to believe that adeficiency in thickness existsin the cement treated base,
coreswill betaken in the same pattern asthat defined in Section 321. If the base has been covered or it is otherwise impractical
to correct the deficiency of 13 mm or morein thickness, the corrective measurelisted in Table 310-1 for Typell deficiency shall
be taken by the Contractor at no additional cost to the Contracting Agency.
312.8 PAYMENT:

Payment for the portland cement will be made by the tonnes of cement complete in place.

Payment for base material will be made by the tonnes of aggregate complete in place including mixing, spreading, and
compacting.

No separate payment will be made for curing.

End of Section
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BITUMINOUS TREATED BASE COURSE
313.1 DESCRIPTION:
Bituminous treated base course shall consist of a mixture of aggregate and emulsified or liquid asphalt.
313.2 AGGREGATES:

The aggregates shall consist of soil or mineral aggregates, or blends thereof, which, when stabilized and allowed to cure, will
meet the requirements specified in the special provisions. The Contractor shall notify the Engineer if he intends to import
material, in sufficient timeto allow for the testing thereof to determine the suitability of the material and quantity and stabilizer
required.

313.3 ADVANCE TESTS:

When mixing is to be done on the site, a representative sample of the aggregates shall be taken from each 929 square meters
to be stabilized. When mixing is donein a central mixing plant, sampleswhich are representative of the aggregate to be used,
shall be taken for tests.

The stabilizer and aggregates for thework shall meet the requirements of the special provisions. The quantity of stabilizer shall
be as specified. In the case of emulsified asphalt, the Engineer will determine the quantity of water to be added.

313.3.1 Application of Emulsified or Liquid Asphalt:
(A) The addition of emulsified asphalt shall not be made when the aggregate contains more than 4 percent moisture.
(B) The addition of liquid asphalt shall not be made when the aggregate contains more than 2 percent moisture.

In special cases, when the aggregate is unusually porous, a moisture content in excess of the above may be permitted at the
discretion of the Engineer, when laboratory tests indicate that such increased moisture content will not produce an unstable
mixture.

313.4 MIXING:

The aggregate and asphalt shall be thoroughly mixed in a central pug mill type mixing plant, or on the roadbed by traveling
mixer or blade method. The mixture shall be uniform and contain the percent, by mass or volume of dry aggregate and asphalt
as specified. If necessary, water shall be added to the aggregate in a quantity sufficient to completely disperse the emulsified
asphalt and produce a plastic mixture free from balled fines or balled asphalt.

313.4.1 Central Plant Mixing: The aggregate and asphalt shall be mixed in apug mill. Material shall be weighed and mixed
in such proportions that the combined aggregates shall meet the grading limits specified.

Theasphalt shall be added to theweighed aggregatein themixer. Additional water, when needed, shall be added simultaneously
with emulsified asphalt. Mixing shall continue until the asphalt is uniformly and thoroughly distributed throughout the mass.
The minimum mixing time shall be 35 seconds.

313.4.2 Travel Mixing: The traveling mixing machine shall be of the pug type or auger type. The traveling mixer shall have
provision for introducing the asphalt and water at the time of mixing through ametering device or other approved method. Both
the asphalt and the water shall be applied by means of separate controls which will supply a uniform ratio of asphalt and/or
water to the amount of aggregate passing through the mixer, and produce a complete mixture with a uniform moisture content.
The controlsshall be mechanically synchronized with theforward movement of the mixer. L eakage of asphalt and/or water from
equipment will not be permitted and care shall be exercised to avoid the addition of asphalt or water by spilling or any other
means not under the control of the Engineer.
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Prior to mixing in the traveling mixer, the aggregate shall be placed in such a manner that all the material will be passed
through the mixing machine in one mixing operation. If aggregate is brought to the site in separate sizes, each of the sizesin
proper amount shall be deposited by means of approved spreading device equipped with areadily adjustable strike off device.

The rate of movement of the mixing machine, the amount of material mixed, and the number of passes shall be so regulated
that a mix satisfactory to the Engineer will result. The material shall be mixed so that a uniform mixture of unchanging
appearance is obtained and all particles of aggregate are coated with asphalt.

313.4.3 Blade Mixing: Unless otherwise permitted by the Engineer, the aggregate shall be thoroughly blended with the
necessary additional water with a blade grader and uniformly spread over the site preparatory to application of the asphalt.
Asphalt shall be spread by an approved pressure distributor in the number of applications directed by the Engineer. After each
application, the aggregate shall be mixed. As needed, additional water shall be added by pressure distributor in the amount
directed by the Engineer. After the final application, the material shall be bladed into awindrow and the windrow bladed back
and forth across the site with a heavy blade grader having awheelbase not less than 4.8 m long, until a satisfactory mixture of
uniform and unchanging appearance has been obtained. After having been mixed and deposited in the final windrow, the
mixture shall not be allowed to remain in the windrow for more than 24 hours unless otherwise permitted by the Engineer.
Mixing equipment must be of a type and in good working condition as approved by the Engineer.

313.5PLACING THE MIXTURE:

The mixed base material shall be laid and rolled to the thickness shown on the plans in layers not to exceed 100 mm in
compacted thickness.

If the aggregate and asphalt have been mixed in a central mixing plant, the treated base material shall be transported to the site
in trucks and spread. Dumping in piles on the subgrade will not be permitted. If necessary, spreading shall be completed by
blading the mixture to proper cross-section with a self-propelled pneumatic-tired blade grader. An approved spreading,
screeding, and tamping machine may be used.

313.6 COMPACTING THE MIXTURE:
Rolling of the mixture shall commence immediately after it has been placed on the subgrade.

After the specified compaction has been secured in the top layer with the pneumatic-tired rollers, the roadway shall be
thoroughly rolled with self-propelled tandem rollers with smooth steel wheels.

Each base course layer shall be rolled until it is compacted and true to grade and cross-section.

Areas inaccessible to the roller shall be compacted by power tamping to the same density as the rolled portion.
The surface of each layer shall be free of foreign material prior to placing the succeeding layer of material.
313.7 FLUSH SEAL:

After thetop layer iscompacted, cleaned and dried to the percent of moisture required, the surface shall begiven alight uniform
application of emulsified asphalt. It shall be mixed and applied in accordance with Section 333. After the seal has dried, the
base shall be ready for final pavement surface.

313.8 DENSITY AND TOLERANCES:

Rolling shall be continued until at least 100 percent relative density is obtained as per AASHTO T-99, Method A, and T-191
or ASTM D-2922 and D-3017. The thickness of stabilized base compacted in place may deviate not more than £13 mm from
that specified. The surface shall not show any deviation in excess of 6 mm when tested with a3 m straightedge applied parallel
with the center line of the roadway.
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313.9 DEFICIENCY:

When in the opinion of the Engineer there is reason to believe that a deficiency in thickness exists, cores will be taken in the
same pattern as that defined in Section 321.

If the base has been covered or it is otherwiseimpractical to correct the deficiency, the corrective measures, listed in Table 310-
1for Typel or Il deficiencies, shall be taken by the Contractor at no additional cost to the Contracting Agency.

313.10 MEASUREMENT:

Bituminoustreated base course will be measured by the tonne or square meter. Measurement by the tonnewill include imported
materialsand asphalts. Certified weight slipsof all materials shall be delivered to the Engineer beforethe materialsare applied.
Measurements for determining the square meter areawill be made horizontally unless otherwise specified.

313.11 PAYMENT:

The price bid per tonne or square meter for work covered by this section shall include full compensation for all labor, material,
and equipment required for the construction complete in place, of bituminous treated base course.

End of Section
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BITUMINOUS PRIME COAT
315.1 DESCRIPTION:

Bituminous prime coat shall consist of furnishing bituminous material and applying thisbituminous material to aprepared base
course, in accordance with these specifications.

315.2 MATERIALS:
Bituminous material shall conform to the requirements of Section 712 for the type and grade specified.
315.3 CONSTRUCTION METHODS:

315.3.1 Preparation of Surface: The surface on which the bituminous prime coat is to be placed shall be uniformly smooth
and firm and reasonably true to grades and cross-sections as shown on the plans, and shall be so maintained throughout the
period of placing the prime coat. In no event shall a prime coat be placed on a soft, uneven base. Any holes, depressions or
irregularities shall be repaired by the removal of all loose and unsuitable material and replacement by suitable material, which
shall be compacted to produce a dense surface conforming to the adjacent area. Uniformity of surface texture is of the utmost
importance.

When required, the surface on which the prime coat is to be placed shall be lightly bladed and rolled immediately prior to the
application of bituminous material.

315.3.2 Application of Bituminous Material: Bituminous material shall be applied only when the surface is either slightly
damp or dry. For extremely dry areas, a light application of water may be required prior to the application of bituminous
material.

The approximate quantity of bituminous material to be used will be specified; however, the exact amount used will be
determined by the Engineer at the time of application. The bituminous material shall be uniformly applied to the prepared
surface at the rate so designated and in one application.

The application of bituminous material and distributing equipment shall conform to the requirements of Section 330.
When it is deemed necessary, areas having excess bituminous material shall be blotted with material as directed.
When so directed, the surface of the complete prime coat shall be rolled with a pneumatic-tired roller.

313.3.3 Maintenance of Surface: Traffic shall be kept off the bituminous material until it has penetrated the base or subgrade
and cured sufficiently.

The integrity of the prime coat shall be maintained at all times until the next course is placed or until the final acceptance. In
the event traffic has caused holes or breaksin the surface, such holes or breaks shall be satisfactorily repaired by the Contractor.

3154 MEASUREMENT:

The accepted quantities of bituminous material for bituminous prime coat will be measured by the tonne undiluted for the
bituminous material used.

No measurement or direct payment will be made for rolling.

Materials necessary for repair of holesor breaksin the surface after the prime coat has been accepted, when such holes or breaks
are caused by traffic other than that of the Contractor, will be measured for payment under the respective contract item for the
materials used.

315.5 PAYMENT:
Payment for the bituminous material will be on the basis of the price bid per tonne, undiluted, complete in place.

Payment for furnishing, applying and removing blotter material will be paid for as an extrawork item.

End of Section
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ROAD-MIXED SURFACING

320.1 DESCRIPTION:

Road-mixed surfacing shall consist of amixture of mineral aggregate and bituminousbinder mixed on theroadbed or other area,
spread and compacted on a prepared subgrade or base course in conformity with the lines, grades, and dimensions shown on
the plans or typical cross-section, or as specified in the special provisions.

320.2 MATERIALS:

Materials shall conform to the requirements of Sections 710 and 712 for the type and grade specified on the special provisions.
320.3 PRIME COAT:

When a prime coat is required, it shall be applied as specified in Section 315.

320.4 SPREADING AGGREGATE:

The mineral aggregate shall be deposited in a windrow along one side of the roadbed by means of approved spreader box
equipped with areadily adjustable strike off device or other suitable equipment. The maximum lift for blade mixing and laying
shall not exceed 2.5 cubic meters per running meter. If the mineral aggregateisdelivered to the roadbed in separate sizes, each
size of aggregate shall be spread in a windrow of the required quantity for that size of material, after which the windrows of
various sizes shall be blended into one windrow alongside of the roadbed.

The aggregate shall be so spread that the windrows will be uniform and equal in size and will contain the proper quantity of
material to provide surfacing of the required width and thickness. Care shall be exercised to prevent the aggregate from
becoming mixed with earth or shoulder material. Preparatory to applying the liquid asphalt, a portion of the material from the
windrow shall be spread uniformly over ¥ the width of the roadbed.

Unless permitted by the Engineer, no more aggregate shall be spread on any one day than can be mixed with liquid asphalt
within 72 hours. If traffic conditions require, the Engineer may require spread or flattened windrows.

320.5 APPLICATION OF LIQUID ASPHALT:

The temperature of the liquid asphalt, when applied, shall be in accordance with Section 712, and 80 to 109 liters shall be
applied for each cubic meter of road-mix material, in not less than 2 approximately equal applications.

Unless otherwise approved by the Engineer, no liquid asphalt shall be spread when weather conditions are unsuitable, or when
the moisture content of the mineral aggregate exceeds 3 percent by mass of the dry aggregate. When the aggregate is unusually
porous, the permissible moisture content may be increased and liquid asphalt spread at the discretion of the Engineer, when
laboratory tests indicate that such increased moisture content will not produce an unstable mixture.

Liquid asphalt shall be prevented from spraying upon adjacent pavements, structure, guard rails, guide posts, culvert markers,
trees and shrubbery, adjacent property and improvements, and other highway improvements or facilities not specifically
mentioned herein, or that portion of the traveled way being used by traffic.

320.6 MIXING:

Immediately following each successive application of liquid asphalt, the surfacing material shall be thoroughly mixed by means
of a blade. After the final application, the material shall be bladed into a windrow and the windrow bladed back and forth
between the center and the edge of the area to be surfaced with a heavy blade grader having awheel base not lessthan 4.8 m
long, until a satisfactory mixture of uniform appearance is obtained.

Should the mixture show an excess or deficiency of liquid asphalt, or uneven distribution thereof, prior to spreading and
compacting, the condition shall be corrected by adding mineral aggregate or liquid asphalt, as the need may be, and remixing
the material to produce a satisfactory mixture. If necessary, all compressed masses of material shall be broken up.
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After mixing, the material shall be placed in awindrow prior to spreading.

After thematerial has been mixed asabove specified all of the mixed material shall be bladed into asinglewindrow in the center
of the roadbed and the entire mass of treated material turned not less than 4 complete times by blading first to one side of the
road and then to the other.

In lieu of mixing the material as above specified, aroad-mixing machine or any equipment other than that required above may
be employed which will produce a completed mixture equal to that which would be produced by means above specified. The
Engineer reservesthe right to order the use of any equipment discontinued which, in hisopinion, failsto produce a satisfactory
mixture.

Road-mixing machines shall be of the pug mill or auger type or other suitable equipment capable of picking up the loosened
material completely from the roadbed, leaving practically no loose material on the ground, and which will introduce the liquid
asphalt through ametering device at the time of mixing. The machine shall be equipped with the positive control of the amount
of liquid asphalt introduced into the mix which can be readily adjusted to changes in grading of the road material.

The rate of movement of the machine along the roadway, the amount of material mixed and the amount of mixing shall be so
regul ated that auniform mixture of unchanging appearanceisobtained and all particlesof aggregate are thoroughly coated with
liquid asphalt. Before mixing on the roadbed the loosened material shall be placed in windrows or in a blanket of uniform
cross-section and of such sizethat all the material in the windrow or blanket can be passed through the mixing machine at each
mixing operation. Sufficient material, as determined by the Engineer, shall be placed in windrows or in a blanket in advance
of mixing.

No mixed material shall be spread and compacted until the mixture has been approved by the Engineer.

The amount of material mixed on any one day shall not be more than can be spread and compacted on the following day, except
that when directed by the Engineer mixed material shall remain in the windrow for alonger period.

Mixing the liquid asphalt with the mineral aggregate prior to delivery on the roadbed will be permitted, provided that the
complete mixtureisuniformin character and the same consistency with respect to grading, asphalt content and moisture asthat
specified for road-mixing.

Liquid asphalt added to mineral aggregate at acentral mixing plant shall be accurately weighed by meansof dial scales or other
approved weighing devices. Liquid asphalt added to mineral aggregatein atraveling mixing plant shall be accurately measured
by meansof metersor other approved measuring device. Weighing or measuring liquid asphalt being added to mineral aggregate
at mixing plantsin accordance with the above specified methods shall be for the purpose of properly proportioning the material
and not for determining the pay quantities of liquid asphalt.

320.7 SPREADING AND COMPACTION:
Spreading shall be in increments not exceeding 25 mm in thickness.
Rolling shall be continuous throughout the spreading operations until all the loose material has been laid and consolidated.

Segregation of coarse or fine particles shall be avoided and the surfacing as spread shall be free from lumps or pockets of coarse
or fine material. Segregated materials or lumps shall be remixed by blading.

After spreading on the roadbed, should the moisture content of the mixture exceed 3 percent it shall be reduced by blading and
reblading the mixture and allowing it to dry before the final spreading. Should blading and reblading of the mixture fail to
reduce the moisture content below that above specified, the mixture shall be scarified, turned and respread until the moisture
content does not exceed 3 percent by mass of the dry aggregate, with the exception, however, that in certain special cases, when
the mineral aggregate is unusually porous the permissible moisture content may be increased at the discretion of the Engineer,
when laboratory tests indicate that such increase will not result in an unstable mixture.

During blading and rolling, all lumps or compressed masses of the mixture shall be remixed and again rolled. On completion
of the blading operations all 10ose stones shall be swept to the outside of the surfaced area and incorporated with the shoulder
material or picked up and disposed of.
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The edges of the completed surfacing shall be trimmed uniformly to the required cross-section and width before the shoulders
arefinally rolled and shaped.

The completed surface, when ready for acceptance, shall be thoroughly compacted, smooth and even, true to grade and
cross-section, and free from ruts, humps, depressions, or irregularities. When a3 m straightedge islaid on the finished surface
and parallel with the center line of the road, the surface shall vary in no place more than 3 mm from the lower edge of the
straightedge.

Should pneumatic-tired roller be used, the final finishing shall be done with a tandem roller. Sufficient blading and rolling
equipment shall be furnished.

Where shown on the plans or specified in the special provisions, road-mixed material shall be placed and compacted around
spillway assemblies, drop inlets and manholes outside the area to be surfaced, upon road approaches and connections, over
gutter, ditch and dike areas, and over other areas, to the thickness shown on the plans or ordered by the Engineer.

At locations where the surfacing is to be placed over areas inaccessible to the required spreading and compacting equipment
or over areas where the use of required spreading and compacting equipment would be impractical, the mixed material may be
spread and compacted by other methods when approved or so ordered by the Engineer. Road-mixed surfacing placed on road
approaches and connections shall be placed to the thickness and as specified for surfacing to be placed on the roadbed.

After final rolling the finished surface course shall have a density of at least 92 percent of the theoretical maximum density
possible to obtain with the same materiasin like proportions when computed without voids by specific gravity tests.

320.8 MEASUREMENT:
Measurements for determining the areato be paid for will be made horizontally unless otherwise specified.
320.9 PAYMENT:

Payment for road-mixed surfacing will be made on the basis of the price bid per square meter unless an alternate basis of
payment is provided in the proposal. The price bid per square meter shall include the furnishing of all labor, materials, tools,
compaction, asphalt and the dressing of the subgrade, or base course necessary to compl etethework. Prime coat, when required,
will be paid for by the tonne, undiluted, complete in place.

End of Section
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ASPHALT CONCRETE PAVEMENT
321.1 DESCRIPTION:

This section covers the placement of asphalt concrete either as a surface course, base course and/or curb upon a previously
prepared base or subgrade in accordance with these specifications or as shown on the plans or ordered in writing by the
Engineer.

321.2 MATERIALS AND MANUFACTURE:
Materials and manufacture shall conform with Section 710 for the type specified.
321.3 WEATHER AND MOISTURE CONDITIONS:

Asphalt concrete shall be placed only when the surface is dry, and when the atmospheric temperature in the shade is 4.5 °C.
or above. No asphalt concrete shall be placed when the weather isfoggy or rainy, or when the base on which the material isto
be placed contains moisturein excess of the optimum. Asphalt concrete shall be placed only when the Engineer determinesthat
weather conditions are suitable.

321.4 APPLICATION OF TACK COAT:

A tack coat shall be applied to all existing and to each new course of bituminous surfaces prior to the placing of a succeeding
layer of bituminous mixed material. The tack coat may be deleted when a succeeding layer of asphalt concrete is being applied
over afreshly laid course that has been subjected to very little traffic when approved by the Engineer.

The application of the tack coat shall comply with Section 329. The grade of emulsified asphalt shall be SS-1 h as specified in
Section 713.

The same material that is specified above for the tack coat shall be applied to the vertical surfaces of existing pavements, curbs,
and gutters, against which asphalt concrete is to be placed.

The surface to be covered may require repair or patching as directed by the Engineer.
321.5 PLACING, SPREADING, AND FINISHING:

Asphalt concrete shall be delivered and placed at a temperature within the job mix formula limits specified in Section 710.
Tarpaulins shall be furnished and used to cover all loads during transportation if the temperature of the mixture is below the
job mix formulalimits specified in Section 710. The temperature shall be taken at a point 150 mm below the exposed surface
of the material, in the truck, on the job site, and just prior to placement. When releasing agents are placed in the truck beds,
no free fluid shall be present in the truck bodies at the time of asphalt concrete loading. Diesel fuel shall not be used as a
releasing agent.

The handling of the completed mixture shall at al times be such as to prevent segregation, and the material as spread shall be
freefrom areas of excess coarse, or fine material. Float rock developed in the process of raking shall be placed on an underlying
course or otherwise disposed of. In no case shall it be scattered over the surface of afinal course.

Placement shall begin on pavement at points farthest from the source of supply, and progress continuously toward the source
of supply, unless otherwise ordered by the Engineer, and no more than ¥z day's delivery to the project shall be placed in any one
lane in advance of the other lanes. The end of each lane shall be staggered in relation to the adjacent lane.

At locations where the mixture is to be placed over areas inaccessible to the required spreading or compacting equipment or
over areas where the use of the required spreading and compacting equipment would not be practicable, the mixture may be
spread or compacted by other methods as approved by the Engineer.
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321.5.1 Base Preparation: The base prepared by the Contractor, on which the asphalt concreteisto be placed, shall be smooth,
firm, and true to grade and cross-section as shown on the plans, and shall be so maintained throughout the period of placing
asphalt concrete. If necessary, in order to obtain the above specified base condition, and if ordered by the Engineer, aleveling
course of asphalt concrete compacted in layers not exceeding 50 mm in thickness or aggregate base shall be spread to level
irregularities such as dips, depressions, and sags. All irregularities such as humps or high spots shall be removed in order to
provide a smooth base of uniform grade and cross-section, so that subsequent surfacing will be of uniform thickness.

No additional compensation will be allowed for furnishing and placing these materials, and full compensation for all materials
and for al work incidental to the correcting of irregularities will be considered as included in the contract price for asphalt
concrete.

Pavement termination per Detail 201, Type A or B, shall beinstalled on all street edges where no other curb or retainment has
beeninstalled. Thiswill include but not belimited to the center line of half streets, diagonal or perpendicular end terminations,
street edges without curb and gutter or single curb.

321.5.2(A) Spreading and Finishing Equipment: Self-propelled mechanical spreading and finishing equipment shall be
provided with avibrating screed or strike off assembly capable of distributing not less than the full width of atraffic lane. The
term screed includes any strike off device that operates by cutting, crowding, or other practical action which is effective on
mixtures at workable temperatures without tearing, shoving, or gouging, and which will produce a finished surface of the
smoothness and texture required. The screed shall be adjustable to the required template and elevation. The forward speed of
operation of self-propelled mechanical spreading and finishing equipment shall be so regulated that no irregul aritieswill result
in the surface texture or smoothness of the mat due to excessive forward speed of the spreading machine. The forward speed
of operation shall not exceed 17 meters per minute unless the contractor can demonstrate to the satisfaction of the Engineer that
higher speeds will not affect the smoothness of the mat.

All material within the self-propelled mechanical spreading and finishing equipment shall be handled to prevent segregation
of theaggregate. Thisincludesbut isnot limited to devices such asaugers, screwsor slat conveyors. These devices shall extend
to the final or termination point where the material is being transported within the equipment. If any of the devices fail to
function, the paving operation shall be terminated immediately until repairs are completed. In the case of the screed, auger
extensions and vibrators shall be installed wherever the screed is extended more than 300 mm beyond the end of the base auger
or auger extension. However, when placing material against an extremely uneven curb or edge over a short distance, the
Engineer may waive the auger extensions and vibrators.

Self-propelled mechani cal spreading and finishing equipment shall be equipped with acontrol system capable of automatically
maintaining the screed elevation as specified herein.

Thecontrol system shall be automatically actuated from either areferencelineor surfacethrough asystem of mechanical sensors
or sensor directed mechanisms or devices which will maintain the paver screed at a predetermined transverse slope and at the
proper elevation to abtain the required surface. When directed, the transverse slope control system shall be made inoperative
and the screed shall be controlled by sensor directed automatic mechanisms which will independently control the elevation of
each end of the screed from reference lines or surfaces.

The controls shall be capable of working in conjunction with any of the following attachments:

(A) Ski-type device of not lessthan 9.1 m in length.
(B) Taut stringline or wire set to grade.
(C) Short ski or shoe.

The Contractor shall furnish all necessary equipment to perform the paving operation including a long ski or shoe and all
required stakesand wire. Should the automatic control system become inoperative during the day’ s, work, the Contractor may
be permitted to place the remaining material on site using manual controls; however, no further material shall be delivered to
the project site, and work shall not be resumed thereafter until the automatic control system has been made operative.

In conditions where the curb and/or gutter is not even and true to grade, the Engineer may require the Contractor to use a ski-
type device or stringline as described in A or B above to establish the grade of the asphalt concrete surface adjacent to the curb
or gutter.
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When trucks are backed into the self-propelled mechanical spreading and finishing equipment, it shall bein such amanner that
the equipment will not be jarred excessively or moved out of line. Oncein position, the truck shall be securely attached to the
equipment during spreading and finishing.

When the Engineer deemsthat the automatic screed control operation isnot practical under aparticular set of conditions, he/she
may order the use of manual control in lieu thereof. However, the machine shall be equipped with the automatic device.

Use of the spreader boxes will be permitted by the Engineer only in writing, under certain conditions, such asin alleys and on
narrow paving projects where it is not practical to use self-propelled equipment. The spreader box will be equipped with a
readily adjustable strike off blade. In order to obtain a smooth surface manipulation of the controls of the spreader box shall
be held to aminimum. Trucksshall be backed into the spreader box in such amanner that the box will not bejarred excessively
or moved out of line and the trucks shall be securely attached to the spreading and finishing.

If approved inwriting by the Engineer, asphalt base course material may be placed with a self propelled pneumatic tired blade
grader equipped with an automatic leveling device capable of accurately maintaining transverse slope of the blade at a preset
angle. Thegrader shall have ablade not lessthan 3.7 m. Motor graders shall be free from appreciable lost motion in the blade
control.

321.5.2(B) Compaction Equipment: All rollersused in compaction of asphalt concrete shall be self-propelled and reversible,
with a minimum weight of 7.25 tonnes. All rollers shall be maintained to insure smooth operation in respect to steering, the
ability to stop, start and reverse. All rollersshall be equipped with an automatic device or devices capable of properly dispensing
an approved releasing agent on the wheel s to prevent the wheels from picking up the asphalt concrete. Diesel fuel shall not be
used as areleasing agent. All rollers shall be equipped with scrapers to keep the wheels clean from asphalt and other debris.

Pneumatic-tired rollers shall be of the 2 axle tandem type, having arolling width of not lessthan 1.5 m. All tires shall not be
less than 500 mm in diameter, shall be of the same size and shall have treads satisfactory to the Engineer. Theroller shall be
so constructed that the operating weight per tire shall not be less than 900 kg and the tires shall be spaced so that the entire gap
between adjacent tireswill be covered by thetread of thefollowing tire. Except as otherwise specified, each tire shall beinflated
to 620 kPa and at al times the air pressure in each tire shall not vary more than 34.48 kPa from the specified pressure.
Pneumatic-tired rollers shall be equipped with skirt-type devices mounted around the tires so that the temperature of the tires
will be maintained during the rolling process.

Steel-wheeled tandem rollers or vibratory rollers may be used where applicable. In all cases, thelarger of thetwo roller wheels
will be operated in the forward position. The steel wheels shall be straight, free from grooves and/or pits. Vibratory rollers
shall be operated in accordance with standard practices and manufacturer recommendations.

321.5.3 Leveling Course: A leveling course shall be used when specified, or as directed in writing by the Engineer, to bring
existing pavement to a uniform grade prior to placing an overlay or other course.

After the prime coat or tack coat has been applied, the leveling course mixture shall be spread to the proper width and to such
depth as will compact to the required thickness. Actual quantities of the mixture required will be determined by the Engineer.

The distance to which aleveling course may be spread in advance of covering it with the following course shall be as ordered
by the Engineer.

The leveling course material shall be placed in layers, 50 mm maximum compacted thickness, prior to finishing by means of
self-propelled spreading equipment, spreader box or motor graders as discussed above. Other means may be permitted for
placing the leveling course provided the method, at the discretion of the Engineer, can provide afinish surface that does not
vary from the design surface by more than the amount specified below. In order to obtain a smooth surface, manipulation of
controls of the paver shall be at aminimum. Unless otherwise permitted by the Engineer, adjustments shall not be made on
less than 15.2 m intervals and any adjustment shall not result in a change in thickness of the pavement in excess of 3 mm.
Except where the machine is equipped with electronic grade controls.

The placing of the leveling course shall be not less than one lane width and for the longest practical length for any one lay,
preferably not less than 365.8 m. The exact width and length will be approved by the Engineer.

321-3 Revised 1999



SECTION 321

Compaction shall be accomplished by use of pneumatic-tire or steel-wheel rollers. Rolling shall proceed concurrently with the
laydown of the leveling course. During the rolling operation, the speed of the roller shall not exceed 4.8 km per hour.
Additional rollers may be required depending on the placement rate of the asphalt concrete. If ample number of rollers are not
present, the contractor shall adjust the placement rate to accommodate the roller speed.

The leveling course shall be thoroughly compacted, smooth and true to grade and cross-section and free from ruts, humps,
depressionsor irregularities. An acceptable surface shall not vary morethan 13 mm from thelower edge of a7.6 m straightedge
when the straightedge is placed parallel the centerline of the roadway. The straightedge shall be furnished by the Contractor
and shall be constructed of such lightweight materials that it can be handled by the inspector without assistance.

When deviationsin excess of the above tolerance are found, such places as humps; or depressions shall be corrected to meet the
specified tolerance. All labor and egquipment necessary to correct such deviations shall be at no additional cost to the
Contracting Agency. Adjustment in the cost for the material may be requested by either the Contracting Agency or Contractor
depending on the type of deviation.

321.5.4 Asphalt Base and Surface Course: Asphalt base and surface courses shall be spread and finished by means of self-
propelled mechanical spreading and finishing equipment as described and specified above, except as otherwise noted. The
compacted thickness of layers placed shall not exceed 150% of the Design Target Lift Thickness of Table 710-1 except as
otherwise provided in the plans and specifications, or if approved in writing by the Engineer.

When more than one course is placed, longitudinal joints of each course shall be staggered not less than 150 mm with relation
to the longitudinal joints of the underlying course.

Before a surface course in placed adjacent to cold transverse construction joints, the joints shall be trimmed to a vertical face
by cutting (e.g., sawcut) the material back to itsfull depth to expose afresh surface. Thejoint shall be cut on a10to 15 degree
skew from aline perpendicular to the center line of the street or roadway. The joint formed when the fresh mixtureis placed
shall be dense and well sealed. The transverse surface joints shall be tested with a7.6 m straightedge and shall conform to the
reguirements herein for surface smoothness. For short overnight intermissionsin paving, afull depth bulkhead (e.g., wooden
member) can be placed near the end of the day’ s pavement. The bulkheads and excess material will be removed just prior to
the placement of the following day’s pavement.

An approved joint heater shall be used on cold transverse or longitudinal joints where conditions are such that it is deemed
necessary by the Engineer. The joint heater shall be capable of heating the joint to a minimum temperature of 95 °C. for a
minimum depth of 6 mm at a speed commensurate with that of the laydown machine.

If it is deemed necessary by the Engineer to seal the joint, alight coat of asphalt emulsion shall be applied to the exposed edge
before the joint is made.

Sufficient rolling equipment shall be furnished to satisfactorily compact and finish the amount of mixture being placed.
However, there shall be a minimum of two rollers with two (2) operators on the project at all times. Upon direction of the
Engineer, one of therollers may be apneumatic-tireroller. During rolling operations, the speed of theroller(s) shall not exceed
4.8 km per hour. If ample number of rollers are not present, the contractor shall adjust the asphalt placement rate to
accommodate the roller(s) speed. The type and required number of rollers shall be on the project and in acceptable operating
condition, prior to the placement of any asphalt material. All rollers shall be operated continuously from the breakdown
through finishrolling. The contractor may use vibratory rollersin lieu of the steel-wheeled roller, however when the thickness
of the asphalt is 25 mm or less, al rolling will be done in the static mode.

When more than one width of asphalt concrete material will be placed, a 150 mm strip adjacent to the area on which future
material isto belaid shall not berolled until such material has been placed but shall not be left unrolled more than 2 hours after
being placed, unless the 150 mm unrolled strip is first heated with a joint heater. After the first strip or width has been
compacted, the second width shall be placed, finished and compacted as provided for the first width, except that rolling shall
be extended to include the 150 mm of the first width not previously completed.

At any place not accessibleto theroller, the mixture shall be throughly compacted with tampers and finished, where necessary,
with a hot smoothing iron to provide a uniform and smooth layer over the entire area compacted in this manner.

Breakdown rolling shall begin as soon as the mixture will bear the roller without undue displacement. Rolling shall be
longitudinal, overlapping on successive trips by at least %2 but not more than 3/4 the width of the rear wheels. Alternate trips
of theroller shall be of dlightly different lengths. The motion of theroller shall at al time be slow enough to avoid displacement
of the mixture.
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Break down and compaction rolling shall be done by either steel-wheel or pneumatic-tire rollers. The Engineer may require
a pneumatic-tire roller for one of the rolling operations. Rolling shall continue until the specific gravity of the compacted
mixture is not less than 95 percent of the specific gravity of specimens composed of the same materialsin similar proportions
or composed of the same mixture compacted in thelaboratory by the 75 blow method of ASTM D-1559, if the mix was designed
by the Marshall method. 1f the mix was designed by The Asphalt Ingtitute’ s SP-2 Gyratory method, rolling shall continue until
the specific gravity of the compacted mixture is not less than 93 percent of the maximum theoretical specific gravity (ASTM
D-2041) of specimens composed of the same materials in similar proportions or composed of the same mixture compacted in
the laboratory.

Finish rolling shall be done by means of steel-wheeled roller or avibratory steel-wheel roller operated in the static mode.

The completed surfacing shall be thoroughly compacted, smooth and true to grade and cross-section and free from ruts, humps,
depressionsor irregularities. An acceptable surface shall not vary more than 6 mm from the lower edge of a7.5 m straightedge
when the straightedgeis placed parallel to the centerline of the roadway. The straightedge shall be furnished by the contractor
and shall be acceptable of the Engineer.

All streets shall bewater tested for drainagein the presence of the Engineer or designated representative beforefinal acceptance.
Any areas not draining properly shall be corrected to the Engineer’s satisfaction at the Contractor’s expense. Water for this
testing shall be provided and paid for by the Contractor.

When deviations in excess of the above tolerance are found, humps or depressions shall be corrected to meet the specified
tolerance, or shall be cut out a ong neat straight lines and replaced with fresh hot mixture and thoroughly compacted to conform
with and bond to the surrounding area. Materials and work necessary to correct such deviations shall be at no additional cost
to the Contracting Agency.

321.5.5 Preservative Seal: An asphalt concrete preservative seal shall be used on all new asphalt concrete pavement and shall
comply with Section 334. The Engineer will make afield determination and provide the actual application rate or delete the
requirement. Thisseal isnot required for pavement machine and surface replacement over pipe trenches, etc., unless specified
in the special provisions.

321.6 CORRECTIVE REQUIREMENTS FOR DEFICIENCIES:

321.6.1 Thickness: When, in the opinion of the Engineer, there is reason to believe that the pavement may be deficient in
thickness, cores will be taken by the Engineer at random locations, with 1 core for each 2.5 m or portion thereof of width and
for every 150 m of lineal distance, with aminimum of 1 core per 2.5 m of width between intersecting streets or portions thereof.
When adeficiency of more than 6 mm isfound, 2 additional coreswill betaken not closer than 30 m apart nor closer than 30 m
to the original core, and the average of these 3 cores will be used to determine the amount of the deficiency. Further cores may
be taken by the Contractor if he so chooses, to determine the limits of the deficiency, and shall be at no additional cost to the
Contracting Agency but shall not be used in determining the average thickness of the pavement. Thickness of the cores shall
be determined by average caliper measurement. Where pavement thickness is deficient by 6 mm or less, it will be paid for at
the contract price.

Where the pavement is deficient in thickness by more than 6 mm but not more than 13 mm, payment will be reduced per Table
321-1.

TABLE 321-1
PAVEMENT THICKNESS PAYMENT REDUCTION (AC)
Specified Mat Thickness Reduction in Payment

less than 40 mm 50%
40 mm to 49 mm 33%
50 mm to 59 mm 25%
60 mm to 69 mm 20%
70 mm and over 17%
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When the deficiency of the pavement thickness exceeds13 mm, the pavement shall be overlayed on the area affected, but in no
case less than one City block or 200 m whichever islessin length, for the full width of pavement, with a new mat of material
specified by the Engineer, equal in thickness to the deficiency but not lessthan 13 mm in any instance. Thisisto be done at no
additional cost to the Contracting Agency.

The monetary compensation shown in Table 321-1 will apply when a public agency is the Contracting Agency. When the
contract isdirectly with aparty other than a public agency, asin the case of permits, etc., the Contractor shall place an asphalt
chip seal using precoated chips, complying with Section 330 when the pavement is deficient by more than 6 mm but not more
than 13 mm in lieu of the monetary consideration. The area covered shall be as specified in the preceding paragraph.

When the pavement is deficient in thickness by morethan 6 mm, all coring doneto establish this premise shall be at the expense
of the Contractor.

321.6.3 Density: When, intheopinion of the Engineer, thereisreason to believethat the compaction of the mixtureisdeficient,
coreswill betaken in the same pattern asthat defined in the first paragraph of this subsection, except that the figure 1 percent
will be substituted for 6 mm, and tested for specific gravity.

Where the specific gravity is deficient by 1 percentage point or less, it will be paid for at the contract price.

Where the specific gravity is deficient by more than 1 percentage point and the Contractor is unable to correct the deficiency,
payment will be reduced per Table 321-2.

TABLE 321-2
PAVEMENT DENSITY PAYMENT REDUCTION (AC)
Deviation Below Specification Reduction in Payment
2% points 2%
2 to 3% points 5%
3 to 5% points 10%

When the deviation ismore than 5 percentage points, the Contractor shall place a standard precoated chip seal complying with
Section 331 over the areainvolved but for not less than one City block or 200 m whichever is less.

The monetary compensation shown in Table 321-2 will apply when a public agency is the Contracting Agency. When the
contract is directly with a party other than a public agency, as in the case of permits, etc., the following appliesin lieu of the
monetary consideration above. When the deviation is 2% to 5% pointsinclusive, the Contractor shall place a asphalt chip seal
using precoated chips complying with Section 330 over the area involved, but for not less than one City block or 200 m,
whichever isless.

321.6.3 Asphalt Cement Content: Whentheasphalt cement content exceedsthelimitsestablishedin Section 710, 2 additional
core tests will be made for each deficient test taken, and the average of all 3 tests made shall be used to determine the asphalt
cement content.

When the asphalt cement content isin excess of that permitted, the Contractor shall remove any areas of bleeding, but in no
caselessthan the specified roller width, asdirected by the Engineer, and replacethe affected material with new material meeting
the specification requirementsfor the mix typeinvolved. Thisshall be done, any timewithin aperiod of 1 year until the bleeding
has been corrected, at no additional cost to the Contracting Agency. Should the stahility of the mix be affected by the excess
asphalt cement to such an extent that the pavement is displaced under normal traffic loads, within a period of 1 year, the areas
affected shall be removed and replaced with new material, at no additional cost to the Contracting Agency.

When the asphalt cement content is from 0.0 to 0.2 percent points, mass of the total mixed material less than the minimum
permitted in Section 710, payment to the Contractor for asphalt concrete pavement will be reduced per Table 321-3.
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TABLE 321-3
ASPHALT CEMENT CONTENT PAYMENT REDUCTION (AC)
Deviation from that Permitted Payment Reduction
0.0 to 0.1% points 2%
Over 0.1 to 0.2% points 5%

When the deviation is more than 0.2 percent points, greater than the permitted deviation, the Contractor shall place an asphalt
chip seal using precoated chips complying with Section 330 over the areainvolved but not for lessthan one City block or 200 m,
whichever isless.

The monetary compensation shown in Table 321-3 will apply when a public agency is the Contracting Agency. When the
contract is directly with a party other than a public agency, asin the case of permits, etc., the following penalties apply in lieu
of the monetary considerations listed in Table 321-3. When the deviation is in the range of 0.0 to 0.2% points, not inclusive,
greater than the permitted deviation, a separate absorption test shall be made to determine the proper application rate for the
preservative seal for this specific section. The Engineer shall make the decision as to the rate of application for this section.
When the deviation is 0.2% points or more greater than the permitted deviation, the Contractor shall place an asphalt chip seal
using precoated chips in accordance with Section 330 over the area involved for not less than one City block or 200 m,
whichever isless.

321.6.4Mineral Aggregate: When the mineral aggregate gradation deviates from the requirements of this specificationin an
amount which, in the opinion of the Engineer, will affect the stability or durability of the mix, the Contractor shall, as directed
by the Engineer, either; remove the asphalt concrete and replace it with material which meets the requirements of this
specification or place an additional mat of such thickness and gradation as required by the Engineer which will, in the opinion
of the Engineer, correct the deficiency.

The above corrective work, due to deviations from the requirements for mineral aggregate, shall be done at no additional cost
to the Contracting Agency.

321.7 CURBS:

The curb shall be placed by an approved extrusion type machine. In the event the Contractor wishesto utilize atemplate which
varies from the cross-section shown on the plans, such change must meet the approval of the Engineer. The asphalt mix used
shall bea 9.5 mm mix. One percent by mass of the total mixture shall consist of a granulated synthetic resin stiffener, Lexite
or equal, complying with the following characteristics:

Softening Point (Ring & Ball) ASTM D-36 99°C. minimum

Acid Number ASTM D-465 Lessthan 1.00

Saponifiable matter ASTM D-464 Lessthan 1%

|odine Number ASTM D-29 175—185
321.8 MEASUREMENT:

Asphalt concrete pavement will be measured by the tonne, computed to the nearest 0.10 of atonne or by the square meter, for
the mixture actually used as allowed above, which shall include the required quantities of mineral aggregates, filler material,
asphalt cement, and sand. Measurement shall include any tonnage used to construct intersections, roadways, streets, or other
miscellaneous surfaces indicated on the plans or as directed by the Engineer.

Weighmaster's Certificates, in accordance with Section 109, will be provided regardless of method of measurement.

The bid price per tonne or square meter for asphalt concrete shall include the cost of the asphalt cement in the percentages as
specified in Section 710.

321-7 Revised 1999



SECTION 321
Asphalt concrete curbs will be measured by the linear meter, parallel to the base or foundation, unless otherwise specified.

Preservative seal for asphalt concrete pavement will be measured by the liter diluted, unless otherwise indicated in the special
provisions.

321.9 PAYMENT:

The asphalt concrete measured as provided above, will be paid for at the contract price per tonne or square meter, which price
shall be full compensation for the item complete, as herein described and specified.

Payment for tack coat will be by the tonne diluted, based on the rate of application; as directed by the Engineer.

The quantities of preservative seal, measured as provided above will be paid for at the contract bid price per liter diluted or as
specified, which price shall be full compensation for the item complete as herein described or as specified.

No payment will be made for any overrun in quantity of asphalt concrete in excess of 10 percent based on actual field
measurement of area covered, design thickness, and a density of 2325 kg/m®. The calculations and payment for overrun will
be by individual bid item. To compensate or adjust for a thickness deficiency in an underlying asphalt concrete course, the
Engineer may authorize a quantity increasein excess of 10 percent for a subsequent asphalt concrete course. In such cases, the
quantity in excess of 10 percent will be paid for at the lowest unit bid price.

Payment for the curbswill be at the contract unit price bid per linear meter, which price shall be full compensation for the curb
complete in place, including all necessary labor, equipment and material.

Except as otherwise specified in the special provisions, no separate payment will be made for work necessary to construct
miscellaneous items or surfaces of asphalt concrete.

End of Section
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ASPHALT CONCRETE OVERLAY

322.1 DESCRIPTION:

Asphalt concrete overlay consists of the placing and compaction of plant mix asphalt concrete over existing asphalt concrete
paving. The thickness of the overlay shall be as shown on the plans or as specified in the special provisions. Preliminary
preparation of existing surfaces will be required except when accomplished by the Contracting Agency, and it is so stipulated
in the specia provisions. With the exception of those which have been preheated and remixed only, existing surfaces shall
receive atack coat.

322.2 MATERIALS:

Thetack coat, asphalt concrete mix and transportation of the mix shall be as specified in Sections 710 and 321, except for the
maximum size of aggregate and percentage of binder which shall be as specified in the following paragraph.

322.3 ASPHALT CONCRETE:

The aggregate gradation and percentage of asphalt binder shall be in accordance with Section 710 using a 12.5 mm mix for
overlay more than 25 mm in thickness and a 9.5 mm mix for overlay 25 mm or less in thickness, unless otherwise shown or
specified in the specia provisions.

322.4 PREPARATION OF SURFACES:

Except when they have been preheated and remixed, surfaces shall be prepared as follows:

Before placing asphalt concrete overlay, severely raveled areas or cracked areas that are depressed more than 20 mm from the
adjoining pavement shall be cut out and patched at least 48 hours prior to the resurfacing operation. Over-asphalted areas or
rough high spots shall be removed by burning or blading. Large shrinkage cracks shall befilled with asphalt sealing compound
acceptableto the Engineer. The entire surface shall be cleaned with a power broom. Raveled areasthat do not require removing
shall be cleaned by hand brooming. The above are incidental, and the cost thereof shall be included in the bid items.

After surfaces have been prepared to the satisfaction of the Engineer, they shall receive atack coat as specified in Section 321.
Traffic will not be permitted over surfaces which have received atack coat. When the overlay is to extend onto the concrete
gutter, the gutter shall be thoroughly cleaned of loose dust and cement particles and shall be tack coated.

322.5 CONSTRUCTION METHODS:

Placing and rolling on the asphalt concrete and the smoothness of the surface shall be as specified in Section 321.

3226 MANHOLES:

Manholes shall be built up and the frames set flush with the finished surface of the new paving, and tops of valve boxes,
clean-outs and other existing structures shall be adjusted to finish grade. In the event the base course and original paving have
been removed or disturbed in order to build up the manhole, they shall be replaced with approved materials which shall be
thoroughly compacted. The asphalt concrete around the manhole frame shall be completed and made flush with the adjacent
overlay.

322.7 PAYMENT:

Payment for tack coat and asphalt concrete will be as specified in Section 321 except as noted above.

End of Section
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HEATER REMIX RESURFACING
323.1 DESCRIPTION:

Heater remix resurfacing consists of heating, scarifying and remixing existing asphalt concrete paved surfaces, and unless
otherwise specifiedinthe special provisions, followed by the application of arejuvenating agent and an asphalt concrete overlay.

323.2 COORDINATION:

There shall be close coordination between those performing the heating and remixing operation and those placing the asphalt
concrete overaly.

323.3 WEATHER CONDITIONS:

Heater remix resurfacing shall not be done when it israining or there is athreat of rain. The ambient temperature shall be at
least 10° C. and rising and the application shall cease when the temperatureis 13 °C. and falling.

323.4 SURFACE PREPARATION:

The pavement to be treated shall be cleaned of trash, debris, earth or other deleterious substances present in sufficient quantity
to interfere with the work to be performed.

323.5 HEATER SCARIFY REMIX EQUIPMENT:

The heater remixer shall consist of an insulated 3-4 m minimum adjustable width heating furnace chamber with portsto inject
fuel and air for satisfactory combustion without excessive smoke. The use of highly volatile fuels for heating, such as gasoline,
will not be permitted within the boundaries of any incorporated City. Use of said highly volatile fuels for heating may be
permitted in unincorporated areas only if authorized in writing by the Engineer prior to such use. The burners shall be rated
at 2930 kW minimum. The hourly production shall be not lessthan 920 square meters of heated and remixed surface. Movable
exhaust ducts shall be provided and equipped with shields to protect trees and adjacent shrubbery. The heating chamber and
scarifier shall be positively controlled by side shifting and rear wheel steering to heat areas divergent from the central axis of
the machine at intersections and along existing structures. The scarifier shall be sectioned and spring tensioned to insure
continuous and undiminished pavement contact. It shall be equipped with automatic release mechanism to protect manholes
and valve boxes from damage.

323.6 HEATING AND REMIXING:

Prior to heating and remixing, al manholes in the path of the heater shall be checked for presence of explosive gases and
ventilated, if necessary. The existing surface shall be evenly heated and remixed to a depth of from 15 to 25 mm by a
continuously moving surface heater remixer machine. The remixed surface shall be left in an evenly spread condition and
aggregate shall not be pulverized, spalled or broken. At least 80 percent of the aggregate shall be remixed by spinning or
tumbling and heated to a minimum temperature of not less than 120°C. measured within 3 minutes following heating. The
asphalt binder shall not be charred in excess of 0.10 of 1 percent. No uncontrolled heating causing differential softening of the
upper surfaces without affecting the underlying structure will be permitted. The remixed layer shall be uniformly and evenly
heated throughout.

323.7 ASPHALT REJUVENATING AGENTS:

Following the mixing operation, an asphalt rejuvenating agent, or emulsion, if required, of the type designated in the contract,
shall be applied at the rate hereinafter specified, by a pressure distributor while the remixed material is still hot. The pressure
distributor shall be as specified in Section 330.

Where the contract requires the use of an asphalt rejuvenating agent, or emulsion, it will designate one of the following types:

(A) Type asphalt rejuvenating agent, a cationic oil and resin emulsion, shall comply with Section 718 and shall be applied at
the rate of 0.32 to 0.68 liters of undiluted concentrate per square meter. However, the exact quantity shall be as directed by the
Engineer.
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The Contractor shall furnish the Engineer with the brand name and name of the manufacturer of the Type | asphalt rejuvenating
agent he proposes to use and the material shall be approved by the Engineer before it isused. The Contractor shall also furnish
the Engineer with a manufacturer's certificate of compliance indicating quality and specification control.

(B) Type Il asphalt emulsion shall be SS-1 or SS-1h emulsified asphalt as specified in Section 713 and shall be applied at the
rate of 0.45 to 0.95 liters per square meter undiluted. However, the exact quantity shall be as directed by the Engineer.

323.8 ASPHALT CONCRETE OVERLAY:
Asphalt concrete overlay shall be in accordance with applicable requirements specified in Section 322.

Theasphalt concrete overlay shall be placed within 48 hoursafter the heating and remixing operation, unless otherwise specified
in the special provisions.

The overlay shall also cover existing pavement over areas not accessible to the heater remixer. Such areas including edges of
adjoining concrete, shall receive atack coat and joints shall be finished as specified in Section 321.

323.9 PAYMENT:

Payment for heater remix surfacing will be made on the basis shown below:

(A) Heater Remix Only square meter
(B) Type | Asphalt Rejuvenating Agent Tonne (Undiluted)
(C) Typell Asphalt Emulsion Tonne (Undiluted)
(D) Asphalt Concrete Overlay Tonne or Square Meter
(E) Tack Coat Tonne (Diluted)
End of Section
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PORTLAND CEMENT CONCRETE STREET PAVEMENT
324.1 DESCRIPTION:

This item shall consist of construction of a pavement composed of plain jointed portland cement concrete on a prepared
subgrade. The Contractor shall furnish al labor, materials and equipment necessary for the construction of the pavement in
accordance with these specifications and in reasonably close conformity to the lines, grades, thicknesses and details indicated
by the plans or as established by the Engineer. All tests shall be performed by a laboratory approved by the Engineer.

3242 MATERIALS:

324.2.1 Portland Cement Concr ete: Portland cement concrete shall conform to the applicable requirementsof MAG Standard
Specifications Section 725 and the additional requirements of this section.

Concrete shall develop amodulus of rupture of not lessthan 3.6 MPawithin 14 days after placement, and not lessthan 4.5M pa
at 28 days age as determined by tests of specimens fabricated in accordance with ASTM C-31 and tested in accordance with
ASTM C-78 procedures. The Contractor shall submit data acceptable to the Engineer at least 30 days in advance of the start
of concrete paving operations which demonstrate that concrete produced with materials and proportions as proposed for usein
the construction will conform to the modulus of rupture requirements of these specifications. The data shall include results of
compressive strength tests conducted at the same age as modulus of rupture tests to establish the correlation which can be
expected between the flexural and compressive strength properties of the concrete. The Engineer may, at his option, use
compressive strength tests of specimens fabricated in accordance with ASTM C-31 and tested in accordance with ASTM C-39
to verify conformance to the modulus of rupture requirements of these specifications.

The maximum concrete slump shall be as determined by the approved mix design.

324.2.2 Concrete M aterials: Portland cement conforming to the requirements of ASTM C-150 for Type I11, low-alkali, may
be used at the Contractor's option. Aggregates shall be crushed rock or gravel conforming to the requirements of ASTM C-33.
Coarse aggregate gradation shall conform to requirements for Size No. 57. Fine aggregates shall have an average sand
equivalent of not less than 75 when tested in accordance with the requirements of AASHTO T-176 or ASTM D-2419.

324.2.3 Reinforcement: Tie bars shall be deformed billet steel reinforcing bars conforming to the requirements of ASTM A-
615, Grade 40.

Dowel bars shall be plain round bars conforming to the requirements of ASTM A-615, Grade 40. One-half the length of each
dowel bar shall be painted with one coat of tar paint.

Metal sleeves of an approved design shall be provided for use with dowel bars. Sleeves shall cover 50 mm, plus or minus5 mm,
of the dowel, shall have a closed end with a suitable stop to hold the end at least 25 mm from the end of the bar, and shall be
designed to prevent collapse during construction. An approved basket support shall be used to hold bars parallel to pavement
surface.

324.2.4 Curing Materials: Materials for curing concrete shall conform to the requirements of Section 726.

324.2.5 Joint Materials: Joint sealant shall be a one component, hot-poured type, conforming to the requirements of ASTM
D-3406.

Back-up rod or tape and bond breakers provided to control the depth of sealant, achieve the desired shape factor, support sealant
against indentation and sag, or to prevent bond of the sealant to the bottom concrete surface shall be compatible with the joint
sealant material.

Other pour-type joint sealants conforming to the requirements of Subsection 729.2 may be used if approved by the Engineer.

Performed expansion joint filler shall conform to the requirements of ASTM D-1751.
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324.3 CONSTRUCTION METHODS:

324.3.1 General: Pavement shall be constructed with mechanical equipment utilizing stationary side forms or by the use of
dipform paving equipment without stationary side forms. Manual methods of placing and finishing concrete with stationary
side forms may be permitted by the Engineer for areas inaccessible for mechanical equipment.

Curbs, or combined curb and gutter, shall be constructed along the edges of all pavement where shown in the plans and shall
be formed to the cross-section in accordance with the plans. Curbs may be constructed integrally with the pavement using a
dlipform or extrusion equipment or placed immediately after finishing operations by hand forming or using face forms. They
may also be constructed as a separate operation after pavement construction using forms, slipform, or extrusion equipment. The
edge of each gutter of the curb and gutter section built first may be used asaformin lieu of the setting of stationary side forms.
Curbs, or curb and gutter, constructed as a separate operation shall otherwise conform to the requirements of Section 340. All
curbs and gutters shall have the same thickness as the main roadway section. All joints shall be aligned with roadway joints.

324.3.2 Equipment: Design, capacity, and mechanical condition of equipment and tools necessary for handling materials and
performing all parts of the work shall be approved by the Engineer. Equipment shall be at the jobsite sufficiently ahead of the
start of concrete paving operations to permit thorough examination and approval by the Engineer prior to start of concrete
paving.

Equipment used to place concrete may consist of one or more machines, shall be capable of uniformly distributing and
consolidating the concrete asit is placed without segregation and shall be capable of producing concrete pavement which will
conform to the required cross-section with aminimum of hand work. The number and capacity of machines furnished shall be
adequate to perform the work required at arate equal to the concrete delivery rate.

Vibrators shall be used to consolidate concrete; the rate of vibration shall be not less than 58 Hz for surface vibrators and not
lessthan 133 Hz per minute for internal vibrators. Power to vibrators mounted on mechanical equipment shall be so connected
that vibration ceaseswhen forward or backward motion of the machineis stopped. Contractor shall furnish atachometer or other
suitable device for measuring and indicating the frequency of vibration.

Slipform pavers shall be equipped with high frequency internal vibrators mounted with axes either parallel or normal to
pavement alignment for the full paving width. Vibrators mounted with axes parallel with pavement alignment shall be spaced
at intervalsnot to exceed 600 mm, measured center-to-center. Vibrators mounted with axesnormal to pavement alignment shall
be spaced so that lateral clearance between individual vibrating units does not exceed 150 mm.

Slipform paving equipment which will bewholly or partially supported on subgrade shall be equipped with traveling sideforms
of sufficient dimensions, shape and strength to support the concrete at free edges laterally for a sufficient |ength of time during
placement to produce pavement of the required cross-section, and shall be equipped and operate with automatic sensing and
control devicessuch that the machine automatically sensesdeviationsfrom the established guideline and performsthe necessary
corrective maneuvers to overcome variations from correct grade and alignment.

When concrete will be placed adjacent to existing pavement or curb and gutter, that part of the equipment supported on the
existing pavement or curb and gutter shall be equipped with protective pads on crawler tracks or rubber-tired wheels with
bearing surfaces offset a sufficient distance from the edge of the pavement or curb and gutter to avoid edge damage, or the
surface of the existing pavement or curb and gutter shall be otherwise protected against such damage in amanner approved by
the Engineer.

324.3.3 Subgrade Preparation: Subgrade shall conform to the compaction and elevation tol erances specified for the material
involved, shall be kept smooth and compacted, and shall be free of all loose and extraneous material when concrete is placed.

The surface of the subgrade shall be uniformly moist when concrete is placed. The surface of the subgrade shall be moistened
immediately prior to placement of concrete if necessary to produce a uniformly moist condition. Any excess water standing in
pools or flowing on the surface shall be removed prior to placing concrete.

Construction equipment shall not operate on the subgrade in the paving lane when conditions of the job will permit operation
from outside the lane. When job conditions make it necessary to operate equi pment on the subgrade in the paving lane, suitable
runways or other precautions shall betaken to prevent rutting or displacement of subgrade material. The grade shall be checked
and corrected immediately ahead of concrete placement and all disturbed grade shall be properly recompacted.
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When concrete pavement will be placed with slipform paving equipment which will be supported and operate on the subgrade,
the subgrade and slipform paver track area shall be brought to proper grade and cross-section by means of a properly designed
and operated machine.

324.3.4 Stationary SideFor msand Setting of For ms: Sideform sectionsshall bestraight, freefrom warps, bends, indentations
or other defects. Side formsshall be of metal, have abase width of at least 100 mm and a minimum depth equal to the thickness
of the pavement. No section shall show a variation from atrue plane greater than 3 mm in 3 m on the top of the form or more
than 6 mm in 3 meters on the inside face. Flexible or curved forms of proper radius shall be used for curves of 30 m radius or
less. Suitable materials other than metal may be used to form end closures or at other |ocations where use of metal formsis not
practical when approved by the Engineer. Forms shall be thoroughly cleaned and oiled each time they are used.

Forms shall be of such cross-section and strength and so secured and supported on the subgrade asto resist the pressure of the
concrete when placed and the impact and vibration of any equipment they are to support without springing or settlement. The
method of connection between sections shall be such that the joints shall not move in any direction.

Subgrade under forms shall be compacted and cut to grade so that the form when set will be uniformly supported for its entire
length at the specified elevation. Forms shall be so supported and secured during the entire operation of placing and finishing
that they will not deviate vertically at any point more than 3 mm from the proper elevation. Forms shall be set to the required
linesand gradeswell in advance and for adistance sufficient to prevent delay in placing concrete, and shall be approved by the
Engineer prior to placing concrete. When any form hasbeen disturbed or any grade has become unstable, theform shall be reset
and rechecked.

Sideforms shall remainin place until the day after placing concrete, and in all cases until the edge of the pavement no longer
reguires the protection of the forms. Forms shall be carefully removed in such a manner as to avoid damage to the pavement.
Use of pry bars between the pavement and the forms will not be permitted.

324.3.5 Placing, Spreading and Compacting: Except when otherwise approved by the Engineer, concrete shall be deposited
on the subgrade and spread full width using mechanical methods that result in a minimum of handling and segregation.
Necessary hand spreading shall be donewith shovels, not rakes. Placement shall be continuous between transversejointswithout
the use of intermediate bulkheads.

The Contractor shall make adequate advance arrangementsfor preventing delay in delivery and placing of concrete. Aninterval
of more than 15 minutes between placing of any two consecutive batches shall constitute cause for stopping operations, and
Contractor shall install a construction joint in the concrete already placed at the location and of the type directed by the
Engineer.

Concrete shall be deposited as near to expansion and construction joints as possible without disturbing them but shall not be
dumped onto a joint assembly. Concrete shall be thoroughly consolidated against and along the faces of all forms, adjacent
pavement or curb and gutter, and on both sides of all joint assemblies. Vibrators shall not be permitted to come in contact with
joint assemblies, the grade, or side forms, and shall not be operated longer than 15 seconds in any one location.

Manual methods of placing, spreading, and compacting may be used in the construction of pavement lanes of irregular width
or widths less than 3 m, and sections of intersections or other locations with complex variable surface configurations when
permitted by the Engineer. Workmen shall not be allowed to walk in the freshly placed concrete with boots or shoes coated with
earth or other foreign substances.

324.3.6 Shaping and Initial Finishing: Concrete shall be struck off, consolidated, and float-finished with a slipform paver,
mechanical finishing machine, vibrating screed, or by hand finishing methods when approved by the Engineer so that the
complete pavement will conform to the thickness and cross-section requirements of the plans and specifications. When the
pavement being constructed is contiguous to existing parallel concrete pavement or curb and gutter, the elevation of the new
pavement surface shall conform asclosely as possibleto the el evation of the existing pavement or gutter surface and in amanner
which will prevent ponding.

Water shall not be applied to the pavement surface during screeding and finishing operations in excess of the amount lost by
evaporation. Adding water to the surface of the concrete to assist in finishing operations shall not be permitted. When
applications of water to the surface are required to prevent rapid evaporation of water from the surface during finishing
operations, it shall be applied as afog spray and with approved spray equipment.
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324.3.6 a) Slipform Supported on Subgrade Method: The equipment shall spread, consolidate, screed and float-finish the
concrete in one complete pass of the machine. The machine shall be operated with as nearly a continuous forward movement
as possible and all paving operations shall be so coordinated as to provide uniform progress with stopping and starting of the
paver held to a minimum. Sliding side forms shall be rigidly held together to prevent spreading. Any edge slump of the
pavement, exclusive of edge rounding, in excess of 6 mm shall be corrected.

No abrupt changes in longitudinal alignment of the pavement will be permitted. The horizontal deviation shall not exceed 25
mm from the alignment established by the Engineer.

While concrete is being spread, compacted and shaped, vibrating units shall be operated within fresh concrete so that the
longitudinal axis, at the center of each unit, isnot morethan 150 mm above thetop of the subgrade. Amplitude of vibration shall
be sufficient to be perceptible on the surface of concrete along the entire length of vibrating units and for a distance of at least
300 mm therefrom.

324.3.6 b) Mechanical Equipment Supported on Fixed Form Method: When concrete is spread without the use of internal
vibration, the finishing machine shall be equipped with vibrating equipment that will internally vibrate the concrete for the full
paving width and with not less than two oscillating or reciprocating screeds. Concrete shall be struck off and consolidated so
that the surface will conform to the finished grade and cross-section shown on the project plans and with sufficient material on
the surface for floating operations.

After the concrete has been struck off and consolidated, it shall be floated with a longitudinal float of atype approved by the
Engineer.

A dlipform paver or a single machine which will effectively spread, consolidate, screed, and float in one operation may be used
in lieu of separate finishing and floating equipment.

324.3.6 ¢) Manual Methodswith Fixed Forms: Concrete shall be deposited, spread and struck off to such an elevation that,
when properly consolidated, the surface will conformto therequired linesand grades. Concrete shall be consolidated by internal
vibration asit is struck off with a screed. A slight excess of concrete shall be kept in front of the screed at all times during the
strike-off operation.

After consolidation and screeding, concrete shall betamped to the proper surface el evation and cross-section using either aheavy
plank with alength in excess of the width of pavement being placed by 300 mm or more, or with a mechanical vibrating unit
spanning the full width between forms. The tamping plank, if used, shall be stiffened as necessary to prevent sag and shall have
the lower tamping edge shod with metal. The tamping plank shall be moved forward with a combined vertical tamping and
longitudinal screeding motion so that the concrete will be thoroughly consolidated and the surface screeded to the required
elevation. A small surplus of concrete shall be kept in front of the tamper or vibrating unit. Tamping or vibrating shall continue
until the specified cross-section is obtained and the mortar flushed dlightly to the surface. On grades in excess of 5 percent a
second strike board shall follow from 8 to 15 m behind the tamper or vibrating unit and shall be used in the same manner to
remove waves caused by the flow of concrete behind the first strike board.

Other methods than the tamping plank may be utilized for screeding when approved by the Engineer.
Pavement shall be finished smooth and true to grade with suitable manually operated floats or powered finishing equipment.

324.3.7 Final Finishing: After the pavement has been float finished, it shall be scraped with a3 m long straightedge equipped
with a handle to permit operations from the edge of the pavement, and excess water and laitance shall be removed from the
surface. Thestraightedge shall be operated parallel to the centerline of the pavement and shall be moved forward one-half length
after each pass. Irregularities shall be corrected by adding or removing concrete, and disturbed places shall be again
straight-edged.

L ong-handled wood floats shall be used only in areas not accessibl e to finishing equipment and in emergencies, and use of such
floats shall be confined to a minimum.
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The addition of water to the surface of the concrete to assist in finishing operations shall not be permitted unless approved by
the Engineer. When addition of water to the surface is permitted to prevent rapid evaporation of water from the surface during
finish, it shall be applied as afog spray with approved spray equipment.

Pavement edges and joints shall be edged in accordance with details shown on the project plans or as directed by the Engineer.

In advance of curing operations, pavement shall be given atexturing. Texturing shall be performed with an artificial turf drag
with aboard added to assure the mass needed to obtain an approved surface. Artificial turf shall beamolded composite structure
with polyethylene face, nylon and polyester backing, apile height of 22 mm, and total mass of 2.5 kg/m?. The approved surface
will be made by the Engineer on theinitial construction and shall not be changed without approval. Each time the construction
is stopped or cause the texturing to stop, the artificial turf must be shaken clean before continuing.

324.3.8 Curing: Curing shall begin immediately following surface texturing and edging. Contractor shall have at hand and
ready to install before concrete placement begins the materials and equipment needed for adequate curing.

After finishing operations have been completed, the newly placed concrete shall be cured by moist curing methods, by
application of awhiteliquid membrane compound, or by acombination of these methods. All surfacesnot covered by reasonably
waterproof forms shall be kept damp by applying water with anozzle that so atomizesthe flow of water that afog mist and not
aspray isformed until the surface is covered with liquid membrane compound, the surface has hardened sufficiently to permit
sprinkling of the surface, or moist curing by covering with wet burlap or other approved materials can be initiated. Moisture
from the nozzle shall not be applied under pressure directly upon the concrete and shall not be allowed to accumulate on the
concrete in a quantity sufficient to cause aflow and erode the surface. Moist curing shall be continued until liquid membrane
curing compound or other type of curing membrane is applied.

Membrane curing compound shall be applied to all pavement by automatic mechanical method from a construction bridge.

The edges of concrete slabs exposed by the removal of forms shall be protected immediately to provide these exposed surfaces
with continuous curing treatment equal to the method selected for curing the pavement surface.

The membrane method of curing may be applied behind the final finishing operation after all free water has disappeared from
the surface. Complete and uniform coverage at the rate of 0.4L/m?, or as otherwise recommended by the manufacturer, shall
be required. Compound shall be kept agitated to prevent pigment from settling.

324.3.9 Joints:

324.3.9.1 General: Joints shall be provided in the pavement of the type, dimensions and at the locations as indicated in the
plans or as specified herein.

Joints in concrete pavement will be designated as transverse expansion joints, longitudinal or transverse construction joints,
longitudinal or transverse weakened plane joints, or isolation joints. The faces of all joints shall be perpendicular to the
pavement surface. Joints shall be constructed in accordance with the details shown in the plans and in accordance with the
following provisions.

At all timesprior to acceptance of the construction, joints shall be maintained clean and free of all soil, gravel, and other foreign
material except approved types of joint filler materials.

324.3.9.2L ongitudinal Joints: Longitudinal jointsshall beweakened planeor constructionjoints. Longitudinal weakened plane
joints shall be constructed by sawing or by insertion of a parting strip in the plastic concrete to be left in place. Longitudinal
construction joints shall be constructed with tie bars or keyways as indicated in the plans.

324.3.9.3 Transverse Joints: Transverse joints shall be weakened plane, construction or expansion joints. All transverse
weakened plane joints will be constructed by sawing and in accordance with the details shown in the project plans. Transverse
construction joints shall be constructed with dowels or with sawed keyways and in accordance with the details shown in the
project plans. Transverse expansion joints shall be constructed as butt joints with vertical expansion joint filler and with or
without dowel bars in accordance with the details shown in the project plans. Dowel bars shall be supported on a basket-type
system with a base plate on subgrade and up the side form to prevent material from entering dowel openings.

324-5



SECTION 324

324.3.9.4 Joint Location: Longitudinal joints shall be constructed between traffic lanes and at other locations asindicated in
the project plans.

Transverse construction joints shall be constructed at the end of a day's production or when placing of concreteis discontinued
for more than 45 minutes. Transverse construction joints will not be allowed within 150 m of a structure unless otherwise
approved by the Engineer.

Transverse weakened plane joints in concrete placed in lanes adjacent to previously placed concrete shall be located to align
with weakened plane joints in the adjacent lanes. No transverse weakened plane joint shall be constructed within 1.8 m of
another transversejoint. When the planned spacing of transverse weakened planejointsresultsin location of aweakened plane
joint within 1.8 m of another transverse joint, the transverse weakened plane joint shall be relocated so it is not within 1.8 m
of said transverse joint.

Transverse expansion joints shall be located at the junction of the normal roadway pavement slab with bridge approach slabs
and at other locations as shown on the plans.

Isolation joints shall be provided around manholes, catch basins, or other elements which extend into or project through the
pavement and act as point of restraint to horizontal or vertical movement of the pavement.

324.3.9.5 Construction of Joints:

324.3.9.5.1 Sawed Joints: Sawed jointsshall be constructed by cutting agrooveinthe pavement using asingle or multiple-blade
power saw. The groove shall be cut to the dimensions shown on the project plans. Suitable guidelines or devices shall be used
to assure joints are cut true to the lines as shown on the project plans.

If joints are sawed in stages, theinitia saw cut shall be of the minimum width specified and sawed to the required depth shown
on the project plans. The depth of theinitial saw cut in the construction of weakened plane joints shall be a minimum of ¥ of
slab thickness.

Sawing of weakened plane joints shall be done before uncontrolled cracking takes place, and after the concrete has hardened
to the extent that tearing or raveling of the edges of the saw cut is not excessive. The exact time for all sawing shall be
determined by the Contractor when not otherwise specified herein.

Any procedure for sawing jointsthat resultsin premature, uncontrolled cracking shall be revised immediately. The Contractor
shall be responsible for replacing or repairing areas containing uncontrolled cracking and for repairing spalled or chipped
concrete along the edges of sawed joints as directed and to the satisfaction of the Engineer.

After saw cutting of thejoint and just prior to sealing thejoint, theinternal joint surfaces shall be cleaned of al dirt, curing and
compound residue, laitance and other foreign materials. The internal joint surface shall be defined as the sawed portion of the
joint and the resultant crack for the full depth of the pavement.

324.3.9.5.2 Construction Joints: Longitudinal and transverse construction joints shall be of the type and formed in accordance
with the details shown on Detail 224 or as directed by the Engineer.

324.3.9.5.3 Expansion and I solation Joints: Transverse expansion and isolation joints shall be formed in accordance with the
details shown on Detail 224 or as directed by the Engineer.

324.3.9.5.4 Sealing of Joints: Sealing of sawed joints where required shall be completed prior to the opening of the pavement
to traffic unless otherwise approved by the Engineer. When delayed sealing of sawed jointsis permitted, saw cuts and formed
recess to befilled with sealant shall be protected to ensure thorough curing of the concrete along the edges of the joint recesses
and to prevent entry of foreign materialsinto the joint. At the Contractor's option, inert compressible joint filler material such
as plastic backer rod or upholstery cord may be inserted into joints immediately after sawing or forming of the joint recess to
provide curing protection and prevent entry of foreign material. If absorptive filler material is used, it shall be thoroughly
moistened either before or immediately after installation in the sawed groove. When filler material isrope, or similar material
which doesnot fill the entire depth of sawed groove, it shall be depressed not lessthan 15 mm below the pavement surface before
the pavement is opened to traffic.
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Sealant shall be applied in accordance with the sealant manufacturer's recommendations. A primer shall be furnished and
applied after the joint has been cleaned and prepared to receive sealant if so indicated in the manufacturer's recommendations.

Prior to the application of the sealant, an approved type of inert, compressible joint filler material such as plastic backer rod or
upholstery cord, or an approved type of bond breaker, shall be inserted along the joint in accordance with the details shown on
the project plans. Thejoint shall then befilled with sealant to alevel not lessthan 3 mm or more than 6 mm below the elevation
of the pavement surface adjacent to the joint edge.

The equipment used to apply sealant shall be as recommended by the sealant manufacturer. Sealant shall not be spilled on the
surface of the concrete pavement, and Contractor shall remove any sealant inadvertently spilled on the pavement surface.

324.3.9.5.5 Repair of Cracks, Spalls, Raveling and Tearing: Contractor shall be responsible for replacing or repairing all
areas of pavement containing uncontrolled cracking, surface spalls, or other types of surface defectsasdirected by the Engineer.
Repairs shall be made by methods acceptable to the Engineer and the repair shall be completed to the satisfaction of the
Engineer.

324.4 Tests of Finished Pavement:

324.4.1 Smoothness. The pavement Surface Profile Index shall not exceed 111 mm/km in any 160 m section or any remaining
portion thereof as measured along any line parallel to the edge of the pavement except at and through intersections, and at and
through railroad crossings. The surface profileswill be evaluated in accordance with the requirements of Arizona Department
of Transportation Test Method 801.

After completion of all paving, the Contractor shall clean the pavement by brooming or any other method to allow the Engineer
to obtain accurate profilograph readings. Profilograph readings will be taken one time in each wheel path of each lane.

Grinding will be required if necessary to produce a surface smoothness conforming to the requirements of this section. In
addition, al high areas having deviationsin excess of 8 mm shall be ground. After grinding, the finished surface of the ground
area shall be provided with a uniform texture acceptable to the Engineer. The method of texturing shall be approved by the
Engineer.

In addition to the Surface Profile Index requirement, the pavement surface including pavement in intersections will be tested
with a3 m straight-edge placed parallel to the centerline of the pavement in each lane. Ordinates measured from the face of the
straight-edge to pavement surface shall at no place exceed 6 mm. Areas that do not meet the required surface accuracy as
determined by straight-edge testing shall be marked, and Contractor shall at his own expense and as required by the Engineer
either:

1. Grind down areas higher than 6 mm but not more than 13 mm above the correct surface.
2. Correct areaslower than 6 mm but not lower than 13 mm bel ow the correct surface by grinding down the adjacent areas.

3. Break out and replace pavement when the deviation exceeds 13 mm from the correct surface. Area replaced shall be
of alength, width and depth as required to allow formation of a new slab of the required quality.

324.4.2 Pavement Thickness: Concrete pavement shall be constructed in accordance with the thickness requirements of the
plans and specifications. Tolerancesfor base and subgrade construction and other provisions of these specifications which may
affect thickness shall not be construed to modify such thickness requirements.

For the purpose of determining acceptability for thickness, cores shall be drilled by the Contractor at the locations specified by
the Engineer. Cores shall have a minimum diameter of 100 mm. Length of cores will be determined in accordance with the
regquirements of AASHTO T-148 by measurements read to the nearest 0.01 mm. The average of the measurements will be
reported to the nearest 0.1 mm.
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In calculating average length, cores which have a length in excess of the thickness specified by more than 6.4 mm will be
deemed to have alength of the specified thickness plus 6.4 mm. Field length measurementswill be acceptablein lieu of average
length measurement in accordance with the requirements of AASHTO T-148, provided the original corein any secondary unit
meetsor exceedsthe specified thickness. M easurementsin accordancewith therequirementsof AASHTO T-148will berequired
on any questionabl ethickness measurementsand on thethree cores used to determinethe averagelength for payment, regardiess
of length.

A primary unit of pavement shall be the area of pavement placed in each day's paving operation. Each intersection or special
section shall be considered as a primary unit.

A secondary unit of pavement shall consist of 300 linear meters, or fraction thereof, of each traffic lane. Each 1,100 square
meters of pavement in intersections, etc., shall be considered a secondary unit regardless of when the concrete was placed.

One core shall be drilled in each secondary unit. If the length of that coreis not deficient by more than 6.4 mm, that secondary
unit will be measured for payment at 100 percent. If the length of that core is deficient by more than 6.4 mm but less than 25
mm, two additional cores shall be drilled within that secondary unit and the length of the three cores averaged. If the average
length is not deficient by more than 6.4 mm, that secondary unit will be measured for payment at 100 percent. If the average
length of the three coresis deficient by morethan 6.4 mm, that secondary unit will be measured for payment in accordance with
the requirements of Table 324-1.

If the corein the secondary unit isdeficient by morethan 25 mm, that corewill not be used in determining the average thickness
of that secondary unit. Additional cores shall be drilled at intervals not to exceed 3 min each direction from the deficient core,
parallel to the main-line centerline, until one coreis obtained in each direction which is not deficient by more than 25 mm. The
pavement between these two cores will be evaluated separately from the balance of the pavement in that secondary unit. The
limitsfor evaluation shall be between thelongitudinal weakened plane or construction joint on each side of the core and between
the next transverse weakened plane, construction, or expansion joint beyond each of the last two cores. Unless the Engineer
allowsthe pavement to remain, it shall be removed and replaced with pavement of the specified thickness and no payment will
be made for the removal pavement. One additional core shall be drilled in the secondary unit to represent the quality of the
concretein that unit after deducting the limits of the deficient areaif that pavement represented by the deficient areaisallowed
to remain. The core shall be measured for payment as hereinbefore specified.

If the pavement in the deficient areais removed, either by the order of the Engineer or at the option of the Contractor, it shall
be removed between the limits of the evaluation. After the pavement has been replaced, one core shall be drilled at random in
that secondary unit after deducting the area of the replaced pavement and one core shall be drilled in the new pavement.
Pavement represented by the core drilled in the secondary unit, less the replaced pavement, will be measured for payment as
hereinbefore specified. The core drilled in the replaced pavement shall be not less than the specified thickness, otherwise that
pavement will not be measured or paid for.

At all locations where cores have been drilled, the resulting holes shall be filled with concrete in a manner satisfactory to the
Engineer.

324.5 PROTECTION OF PAVEMENT:

The Contractor shall be responsible for taking adequate steps to protect concrete placed during rain, hot or cold weather as
defined in ACI Standards. Any concrete damaged by rain or extreme temperatures shall be removed and replaced at the
Contractor's expense.

When ordered by the Engineer, pavement crossings shall be constructed for the convenience of public traffic. Where motor
vehicles are encountered, a temporary bridge to span the newly placed concrete will be provided.

No traffic or Contractor's equipment, except as hereinafter provided, will be permitted on the pavement until the concrete has
developed a compressive strength of 25 MPa.

Equipment for sawing jointswill be permitted on the pavement when, in the Contractor's judgment, the concrete has devel oped
sufficient strength to support the equipment without damage to the concrete. In case of visible cracking or other damage to the
pavement, operation of the equipment on the pavement shall be immediately discontinued.
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Any damage to the pavement resulting from early use of pavement by the Contractor's equipment shall be repaired by the
Contractor at his expense.

3246 METHOD OF MEASUREMENT:

Portland cement concrete pavement will be measured by the square meter. Any opening in excess of one square meter will not
be measured for payment.

324.7 BASISOF PAYMENT:

The accepted quantities of portland cement concrete pavement, measured as provided for herein, will be paid for at the contract
unit price complete in place, except that where the average length of cores indicates pavement deficient in thickness by more

than 6 mm but not more than 25 mm payment will be made as specified in Table 324-1. Payment will be made to the nearest
cent.

No additional payment will be allowed for pavement constructed in excess of the thickness specified on the project plans.

TABLE 324-1
PAVEMENT THICKNESS PAYMENT REDUCTION (AC)
Core Thickness, Less Than Specified Percent of Contract Unit Price
Thickness, Millimeters Allowed
Oto 6.4 100
6.5t08.9 93
9.0to11.4 85
11.5t0 14.0 75
14.1t0 19.0 63
19.1to 254 50
End of Section
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HOT IN -PLACE RECYCLING
327.1 DESCRIPTION

This work shall consist of rehabilitating the surface layer of existing asphalt concrete pavement. Rehabilitation shall be
accomplished with specially designed equipment in asimultaneous multistep process of heating, scarifying, applying an asphalt
recycling agent and thoroughly remixing and reshaping the old asphalt concrete surface, and then placing an overlay of new
hot mix asphalt concretein compliance with the lines, grades, thickness and typical cross sections shown on the plans. NOTE:
Thiswork shall be performed with a single machine that heats, scarifies, recycles and spreads new asphalt concrete hot mix,
all in one continuous pass. Additional preheaters may be utilized to achieve specified depth and temperature.

327.2 MATERIALS:

Asphalt Recycling Agent used to restore the exi sting pavement shall be approved by the Engineer prior to use. A manufacturer's
certification shall be submitted for each load of recycling agent delivered to the project.

Hot Mix Asphalt Concrete (HMAC) shall meet the requirements of section 710.
327.3 EQUIPMENT

The Contractor shall specify, inthe bid proposal, the type of equipment intended for use. The equipment shall be on the project
in operating condition a minimum of 2 days before beginning operations to allow evaluation by the Engineer. The Engineer
reserves the right to reject equipment deemed not suitable for the intended purpose, at no additional cost to the Agency.

The recycling equipment shall meet the following minimum requirements:

Repaver: The equipment for this work shall be a self-contained, self-propelled, automated unit capable of heating, scarifying
(or milling), mixing, redistributing and leveling the existing asphalt concrete pavement to the specified depth, all in asingle
pass.

It shall have a means of automatically applying an asphalt recycling agent at a uniform rate as shown on the plans, special
provisions, or asrequested by the Engineer. It shall be capable of applyinganew HMAC layer over the hot, partially compacted
recycled mixture.

Heating Unit: This unit shall be hooded to prevent damage to adjacent property, including trees and shrubs. 1t shall be capable
of heating the pavement surface to a temperature high enough (190° - 205° C.) to allow scarification to the required depth
without breaking aggregate particles or charring the pavement surface.

Scarifying or Milling Units: The sacrificers or rotary millers shall be able to penetrate the pavement surface to a depth shown,
up to a maximum of 25 mm in one pass. Sacrificers or millers shall be equipped with separate, automatic height adjustments
which allow clearance over manholes and other obstructions.

Recycling Agent Applicator: This system shall automatically add recycling agent to the scarified material at a uniform rate as
shown on the plans, special provisions or as reguested by the Engineer. The application rate shall be synchronized with the
machine's forward speed to maintain a tolerance, within 5% of the specified rate.

Conveying System: Shall consist of a receiving hopper and conveying system to collect and transport new hot mix asphalt
concrete material to the finishing unit.

Recycling Unit: A system that mixes, distributesand level sthe scarified material over the width processed to produce auniform
cross-section of recycled material.

Finishing Unit: Thisunit shall have automatic screed controlsto produce a surface conforming to that shown on the plans. The
unit shall be capable of producing a uniform slope, grade and texture.
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327.4 CONSTRUCTION METHODS:

The pavement to be treated shall be cleaned of trash, debris, earth or other deleterious substances present in sufficient quantity
to interfere with the work to be performed.

The heating shall be sufficient to soften the pavement to the extent that it can be scarified or milled to the depth specified. Due
to the varying properties of the existing asphalt pavement, depth of the scarification material may be varied, if requested by
the Engineer. Heating shall be done in a manner that will assure uniform softening and will not char the asphalt.

The Contractor shall be responsible for protecting the area adjacent to the work from heat damage. If damage occurs, the
Contractor shall replace all damaged areas, landscape, curb, parked vehicles, etc. at not cost to the Agency.

To provide awelded longitudinal joint, the standing edge of the adjoining asphalt pavement shall be fully heated to awidth at
least 50 mm beyond the width to be scarified and recycled.

Immediately following heating, the pavement surface shall be scarified (or milled) to the specified depth. The scarified material
shall have atemperature between 107° C. and 130° C. unless otherwise requested by the Engineer. Thematerial shall beleveled,
mixed and treated with arecycling agent. The application rate shall be as shown on the plans, special provisionsor asrequested
by the Engineer. Application rate for the recycling agent may be adjusted as necessary to maintain a uniform mixture.

The reclaimed material shall be gathered by aleveling device and spread to a uniform depth over the width being processed.
After itisplaced and whileit still hasaresidual temperature of at least 88° C., alayer of new HMAC conforming to the job mix
formula shall be placed over it. The application rate of new material shall be sufficient to provide the required pavement
thickness.

Construction, compaction and smoothness of the surface shall be in accordance with Section 321 except as modified in this
section

327.5 WEATHER CONDITIONS:

Thiswork shall not be done when it israining or if there isathreat of rain. The ambient temperature shall be at least 10° C.
and rising and the application shall cease when the temperature reaches 13° C. and falling.

327.6 AIR QUALITY:

The equipment and process shall meet all Arizona Department of Environmental Quality (ADEQ) and County air quality
regulations and the Contractor shall have the appropriate ADEQ air quality control permit prior to the issuance of the notice
to proceed.

327.7 MEASUREMENT:

Pavement Recycling will be measured by the square meter completed and accepted. Recycling Agent will measure by the liter
of actual material used in place. Hot Mix Asphalt Concrete (HMAC) will be measured by the tonne in place.

327.8 PAYMENT:

The accepted quantities of pavement recycling will be paid at the contract unit price per square meter. Payment shall include
cleaning the existing pavement surface and heating, scarifying, redistributing, leveling and compacting HMAC pavement.

Asphalt Recycling Agent will be paid for by the liter used in place.

Hot Mix Asphalt concrete (HMAC) will be paid for by the tonne used in place.

End of Section
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SECTION 329
TACK COAT
329.1 DESCRIPTION:
Tack coat for bituminous paved surfaces shall consist of the application of emulsified asphalt as specified in Section 713.
329.2 PREPARATION OF SURFACE:
Surfaces to be treated shall be cleaned of all loose material as specified in Section 330.
329.3 APPLICATION:

Tack coat shall be diluted in the proportion of 50 percent water and 50 percent emulsion and applied at the rate of 0.25 to 0.45
liters per square meter. Application shall be made in advance of subsequent construction as ordered by the Engineer.

329.4 EQUIPMENT:

Tack coat shall be applied by distributor trucks designed, equipped, maintained and operated in accordance with Section 330.
Hand spray by means of hose or bar through a gear pump or air tank shall be acceptable for resurface work, corners or tacking
of vertical edges. Care shall be taken to provide uniform coverage. Equipment that performs unsatisfactory shall be removed
from the job.

329.5 PROTECTION FOR ADJACENT PROPERTY:
According to Section 333.
329.6 MEASUREMENT:

Bituminous emulsion that isdiluted prior to application will be measured by the tonne of diluted material. Any conversion from
volumetric quantities shall be in accordance with Section 713.

329.7 PAYMENT:

Payment for the emulsified bituminous tack coat will be by the tonne, diluted.

End of Section
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ASPHALT CHIP SEAL
330.1 DESCRIPTION:
Thiswork shall consist of the application of a bituminous material followed by the application of a cover material.
330.2 MATERIALS:
330.2.1 Asphalt: The type of grade of the bituminous material will be specified in the contract documents.
Paving grade asphalt shall meet the requirementsto Section 711.
Liquid Grade asphalt shall meet the requirements of Section 712.
Emulsified asphalt shall meet the requirements of Section 713.

330.2.2 Aggregate: The cover materia (chips) shall meet the requirements of Section 716. Gradation of the chips shall be as
specified in Table 716-1 or Table 716-2.

330.3 TIME OF APPLICATION AND WEATHER CONDITIONS:
Chip seal shall not be applied for at least 7 days after completion of new bituminous paving.

The chip seal shall be placed only when the roadway surface is dry and there is no imminent threat of rain. The ambient
temperature must be at least 15°C. and rising.

Caution should be exercised in the placement of asphalt chip seal between the dates of Oct. 1 and April 1.
330.4 CONSTRUCTION METHODS:

330.4.1 Prepar ation of surfaces: Immediately before applying the bituminous material, the areato be surfaced shall be cleaned
of dirt and other objectionable material. In urban areas, the surface shall be cleaned with a self-propelled pickup sweeper. In
rural areas, power brooms may be used. When necessary, cleaning shall be supplemented by hand brooms.

The bituminous material shall not be applied until an inspection of the surface has been made by the Engineer and he has
determined that it is suitable.

For chip seals using paving grade asphalt as the binder, a bituminous tack coat shall be applied prior to sealing. The tack coat
shall comply with Section 329. The exact rate shall be determined by the Engineer.

330.4.2 Application of BituminousMaterial: The bituminous material shall be applied as soon as possible after preparation
of surfaces. At thetime of application, temperatures of the asphalt shall be within the ranges specified in Table 330-1 and Table
330-2 or in Sections 711, 712 & 713 for each specified asphalt type. The Engineer may require a specific temperature within
the ranges.

The quantity of liquid or emulsified asphalts will be between the range of 0.90 and 1.80 L/m? The quantity of paving grade
asphalt will be between the range of 0.77 and 1.40 L/m?. The exact rate of application will be determined by the Engineer.

The bituminous material shall be placed using a distributor as specified in Section 330. Application methods shall insure that
auniform distribution is obtained over the area to be sealed.

The chips shall be spread before the bituminous material sets. The maximum distance that the bituminous material is applied
in advance of the chips will be determined by the Engineer.
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TABLE 330-1
APPLICATION TEMPERATURES OF LIQUID ASPHALTS
All types
of Distributor Application
Liquid Asphalt Temperature, Degree C.
Min. Max.
70 40 80
250 60 105
800 80 125
3000 100 145
TABLE 330-2
APPLICATION TEMPERATURE OF EMULSIFIED ASPHALTS
Grade
of Distributor Application
Emulsified Asphalts Temperature, Degree C.
Min. Max.
RS-1, CRS-1, CRS-1h 25 60
RS-2, CRS-2, CRS-2h 50 85
SS1, CSs-1 25 55
SS-1h, CSS-1h 25 55

The surfaces of structures, trees and shrubbery adjacent to the areas being seal coated shall be protected in such manner as to
prevent their being spattered with bituminous material or marred. The Contractor shall be responsible for all damage to such
structures or landscaping.

330.4.3 Application of Cover Material: Immediately following the application of the bituminous material, the chips shall be
spread with a self-propelled mechanical spreader. The chip spreading equipment shall be capable of applying a uniform
application of cover material. The self-propelled requirement may be waived for projects under 8,500 m?

At the time of application, precoated aggregate shall be within the temperature range of 120 degrees C. and 175 degrees C.
measured at a point 150 to 300 mm below the top of the load.

At thetime of application, uncoated chips shall not contain moisturein excess of a saturated, surface dry condition when liquid
or paving grade asphalt are used as the seal coat binder.

At the time of application, chips shall be surface wet but free from running water when emulsified asphalt is used as the seal
coat binder.

The precise application rate for cover material will be determined by the Engineer within the ranges of 8 to 14 kg/m? for the
6.3 mm size and 11 to 16 kg/m? for the 9.5 mm size.

When so directed by the Engineer and within 48 hours after application of the precoated chips, all chipped surfaces on major
streets shall receive aflush coat in accordance to Section 333. The exact rate of application shall be asdirected by the Engineer.
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330.4.4 Ralling: Immediately following the application of the cover material, the surface shall be rolled with self-propelled
pneumatic-tired rollers. Three coverages shall be made with a pneumatic roller. Each roller shall carry a minimum of 900
kilograms on each wheel and a minimum of 400 kPain each tire. Theroller shall not travel in excess of 19 km/h. A minimum
of 3 self-propelled pneumatic rollers shall be required for projects over 8500 m? On projects under 8500 m?, one roller may be
used provided it performs the same number of coverages.

330.4.5 Joints: All joints shall be constructed as approved by the Engineer such that there be a uniform application of cover
material and bituminous material.

330.4.6 Surplus Aggregate Removal: Surplus aggregate shall be removed from the surface using methods specified in
subsection 330.4.1 and stockpiled in the location indicated on the plans or as directed by the Engineer. In no event shall surplus
aggregate be left on the pavement for more than 1 day (24 hours).

330.4.7 Distributing Equipment: Distributor trucks shall be of the pressuretype with insulated tanks. Gravity distributorswill
not be permitted.

Spray bars and extensions shall be of the full circulating type. The spray bar shall be adjustable to permit varying height above
the surface to be treated.

The nozzle spacings, center to center, shall not exceed 150 mm. The valves shall be operated so that one or all valves may be
quickly opened or closed in one operation. The valves which control the flow from the nozzles shall be of a positive acting
design so asto provide a uniform, unbroken spread of bituminous material on the surface.

Thedistributor shall be equipped with devicesand chartsto providefor accurate, rapid determination and control of the amount
of bituminous material being applied. Thedistributor shall be equipped with atachometer of theauxiliary wheel typeregistering
speed in meter per minute. The distributor shall also be equipped with pressure gauges and an accurate thermometer for
determination of thetemperature of bituminous material. The spreading equipment shall be designed so that uniform application
of a bituminous material can be applied in controlled amounts ranging from 0.20 to 9.0 liters per square meter. Transverse
variation rate shall not exceed ten (10) percent of the specified application rate. The distributor shall be equipped with a hose
and nozzle attachment to be used for spotting skipped areas and areas inaccessible to the distributor. Distributor and booster
tanks shall be maintained as to prevent dripping of bituminous material from any part of the equipment.

Equipment that fails to perform satisfactorily shall be removed from the job.
330.5 TRAFFIC:

Traffic will not be permitted on the surface until the cover aggregate has set. Traffic control shall bein accordance with Section
401 as supplemented by the Contracting Agency.

When using paving grade or liquid grade asphalt chip seal, the speed limit must be maintained at 40 km/h for al equipment
and traffic until the cover material is swept.

When using emulsified asphalt chip seals, only emergency or local accesstraffic will be allowed until the seal coat has had time
to set.

330.6 MEASUREMENT:

Certified weight slips of all material shall be delivered to the Engineer before the materials are applied. Certified weight dlips
of any material being weighed back in for credit shall be delivered to the Engineer the next day.

330.7 PAYMENT:
Quantities of materials for this work will be paid for at the contract unit price.

(A) Asphalt Cement, Liquid Asphalt, Emulsion, Diluted Emulsion Tonne
(B) Chips Tonne

There will be no payment for materials not placed in accordance with this specification.

End of Section
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SECTION 332

ASPHALT EMULSION SLURRY SEAL COAT

332.1 DESCRIPTION:

The work covered by this specification consists of furnishing all labor, equipment, and materials necessary to perform all
operations required for the application of a asphalt emulsion slurry surface.

NOTE ... THESE SPECIFICATIONS DO NOT COVER THE APPLICATION OF COAL TAR SLURRY SEALS.
3322 MATERIALS:

The asphalt emulsion material, mineral aggregate and mineral filler shall be as specified in Section 715.

332.3 DETERMINATION OF JOB MIX:

Thejob mixture shall be designed to provide asuitable surface for traffic conditions, climate and curing. All materials shall be
pre-tested in a qualified laboratory to determine their suitability for use in the slurry seal. The Wet Track Abrasion Test
(W.T.A.T.) will be used for design purposes to establish the mix design to be used in the specified slurry seal.

Thetest will show amaximum wear loss of 800 grams per square meter. Samples of materialsto be used on the job shall be used
to runthe W.T.A.T. The test will be performed in accordance with ASTM D-3910 Design Testing and Construction of Slurry
Seal.

332.3.1 Composition of Slurry Seal Mixtures: The job mixture shall conform to the requirements of the contract documents.
Themixture shall attain aninitial setin not lessthan 5 minutes nor morethan one hour. In caseswhere the surfaceisnot critical
to be opento traffic, alonger set time may be allowed, however not to exceed 12 hours. The setting time may be adjusted by the
addition or removal of approved mineral fillers or chemical agents. The mixture shall be one of three types whose combined
aggregates conform to the gradation requirements of Table 715-1. The mixture shall be sufficiently free flowing to fill cracks
in the pavement. The mixture shall not segregate during or after laydown. The mixture shall produce a skid-resistant surface.

332.3.2Trial Applications: The Contractor shall place atest strip of 50 square metersin the area designated by the Engineer.
The test section shall be placed using the same equipment and methods as will be used on the job. The slurry mixture placed
in atest strip shall conform to the design mix as determined by the W.T.A.T. with minor variations to obtain crack filling, set
time, pavement bond and a skid resistant texture. If the materials do not meet the requirements for fluidity, non-segregation,
or surface texture, a new job mix shall be formulated and tested. Work shall not proceed before approval of design mix and
acceptance following the placing of atest strip.

3324 EQUIPMENT:

332.4.1 General: When requested by the Engineer, descriptive information on the slurry seal mixing and applications
equipment to be used will be submitted for approval no less than 7 days before the work starts.

332.4.2 Self Contained Slurry Machine: The mixing machine will be a continuous flow type. It will be capable of accurately
delivering apredetermined proportion of pre-wetted aggregate, mineral filler, water and asphalt emul sion to the mixing chamber
and discharging the thoroughly blended mixture on a continuous basis. The mixing machine will be equipped with a mineral
filler feeder. Thefeeder will have an accurate metering device or method to introduce a predetermined proportioninto themixer.
The filler will be introduced into the mixing chamber at the same time and location as the aggregate.

The mixing machinewill be equipped with awater pressure system and fog-type spray bar, adequate for compl ete water fogging
of the surface to be sealed.

The mixing machine will be mounted on atruck or other vehicle capable of producing evenly controlled low rates of speed

throughout the operation to insure the slurry is spread evenly and all cracks are filled.
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332.4.3 Slurry Spreading Equipment: Attached to the mixer machine shall be amechanical type squeegee spreader equipped
with flexible material in contact with the surface to prevent loss of slurry from the distributor. 1t shall be maintained to prevent
loss of slurry on varying grades and crown by adjustments to assure uniform spread. There shall be a steering device and a
flexible strike-off. The spreader box shall have an adjustable width. The box shall be kept clean. Build-up of asphalt and
aggregate on the box shall not be permitted. The use of burlap drags or other drags shall be approved by the Engineer.

332.4.4 Rollers: Rollers shall be approved by the Engineer.

332.4.5 Cleaning Equipment: Power brooms, pick-up brooms, air compressors, water flushing equipment, and hand brooms
shall be suitable for cleaning the surface and cracks of the old surface.

332.4.6 Auxiliary Equipment: Hand squeegees, shovels, and other equipment shall be provided as necessary to perform the
work.

332.5 PREPARATION OF THE SURFACE:

332.5.1 Immediately before applying the slurry, the area to be surfaced shall be cleaned of dirt, loose material, and other
objectionable material. In urban areas, the surface shall be cleaned with a self-propelled pick-up sweeper. In rural areas, power
brooms may be used. When necessary, cleaning shall be supplemented by hand brooms. Water flushing will not be permitted
in areas where cracks are present in the pavement surface.

The dlurry shall not be applied until an inspection of the surface has been made by the Engineer and he has determined that it
is suitable.

332.5.2 Tack Coat: When specified, atack coat shall be applied in accordance with Section 329 using the same type and grade
of asphalt emulsion as specified for the Slurry seal.

332.5.3 Water Fogging: When required by local conditions, the surface, directly ahead of the lurry box, shall be pre-wetted
by fogging. Thefogging shall be accomplished in such amanner that the entire surface is damp with no apparent flowing water
or puddles.

3326 WEATHER LIMITATIONS:

Theslurry seal shall not be applied unlessthe pavement temperatureisat least 7 °C. andrising. The mixture shall not beapplied
during unsuitable weather.

332.7 PROTECTION OF UNCURED SURFACE:

Adequate methods such as barricades, flagmen, pilot cars, etc., shall be used to protect the uncured slurry surfacefrom all types
of traffic.

332.8 MIXING AND APPLICATION:

The mixing time shall not exceed four minutes. Excessive mixing will not be alowed. The resulting mixture shall have the
desired consistency, when placed on the surface. If breaking, hardening, segregation, balling or lumping occurs during the
mixing process, the batch will be discarded.

A sufficient amount of slurry shall be carried in al parts of the spreader at all times so that a complete coverage is obtained.

No streaks caused by oversized aggregate shall be left in the finished surface. Build-up on longitudinal and transverse joints
will be kept to a minimum. Approved squeegees shall be used to spread slurry in areas nonaccessible to the slurry mixer.
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3329 ROLLING:

As soon as the asphalt slurry has been set sufficiently to prevent any material from being picked up, it shall be rolled until all
ridges have been ironed out and a uniform surface is obtained.

332.10 MEASUREMENT:

Quantities and materials for this work will be paid for at the contract price per unit of measurement for each of the following
pay items as indicated in the proposal.

A. Bituminous tack coat if specified Tonne (Diluted)

B. Emulsified asphalt for slurry Tonne (Undiluted)

C. Aggregatefor slurry Tonne (Surface Dry)
End of Section
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SECTION 333
FOG SEAL COATS
333.1 DESCRIPTION:

Fog seal coats on bituminous paved surfaces shall consist of the application of emulsified asphalt and a sand blotter when
necessary.

333.2TIME OF APPLICATION AND WEATHER CONDITIONS:
Fog seal coats on new pavements shall be applied within 24 hours. This time restriction may be extended by the Engineer.

Emulsified asphalt shall not be applied when the surfaceis wet or when thereisathreat of rain. The ambient temperature shall
be at least 10 °C. and rising and the application shall cease when the temperature is 13 °F. and falling.

333.3MATERIALS:

333.3.1 Emulsified Asphalt: Unless otherwise specified in the specia provisions, emulsified asphalt may be a grade SS-1h,
CSS-1h, or CQSH, as specified in Section 713. The emulsified asphalt shall be diluted in proportions of 50% water and 50%
emulsified asphalt.

333.3.2 Sand Blotter: The sand shall be as specified in Section 701 and shall be graded in accordance with Table 333-1.

TABLE 333-1
SAND BLOTTER GRADATION
Per centage Passing
Sieve Size (by mass)
9.5 mm 100%
4.75 mm 90-100%
75 um 0-12%

3334 TESTS, TEST REPORTS AND CERTIFICATIONS:

Asphalt emulsion shall meet requirements of Section 713.

Test reports and certifications shall be as specified in Section 711.

333.5 PREPARATION OF SURFACES:

Immediately before applying the emulsion, the areato be surfaced shall be cleaned of dirt and loose material by means of power
brooms, or pick-up brooms supplemented by hand broomsif necessary. The fog seal shall not be applied until an inspection of
the surfaces has been made by the Engineer and he has determined that the surfaces are suitable.

333.6 APPLICATION OF ASPHALT EMUL SION:

Thediluted material shall be well mixed before application. It shall be applied by adistributor truck equipped with fog nozzles

at the approximate rate of 0.45 liters per square meter. The exact rate shall be asdirected by the Engineer. The distributor truck
shall be as specified in Section 330.
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333.7 SAND BLOTTER:
A sand blotter shall be applied as directed by the Engineer where there is an excess of asphalt emulsion. After the treated area
has been opened to traffic, any excess asphalt emulsion that comes to the surface shall be immediately covered with additional
sand.

333.8 PROTECTION FOR ADJACENT PROPERTY:

Care shall be taken to prevent the spraying of asphalt emulsion on adjacent pavements, including that portion of the pavement
being used for traffic, on structures, guard rails, guide posts, markers, trees, shrubs, and property of all kinds.

333.9 PROTECTION OF TREATED SURFACE:

The treated surface shall be protected by barricades until the asphalt emulsion will not be picked up by traffic.
333.10 PAYMENT:

Payment for asphalt emulsion in place will be by the tonne, diluted.

Payment for furnishing and applying sand blotter in place will be paid for by the tonne.

End of Section
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SECTION 334
PRESERVATIVE SEAL FOR ASPHALT CONCRETE
334.1 DESCRIPTION:

Theasphalt concrete preservative seal shall be composed of a penetrating softening agent and sealant to rejuvenate and preserve
the asphalt concrete pavement.

Preservative seals are applicable for new and existing asphalt pavements as directed on the plans, special provisions, or the
Engineer.

3342 MATERIALS:
The preservative seal shall be as specified in Section 718.
334.3 CONSTRUCTION METHOD:

The material shall be approved by the Engineer in accordance to this specification. The application rates, dilution and curing
shall be directed by the Engineer in accordance with this specification.

The application rate will be based upon atypical surface condition test site with application rate trials to determine the needed
rate. All application rates specified in Section 718 shall be adiluted 50-50 preservative seal and water, except as recommended
by the manufacturer for Type D. Any over applied seal will be sanded as directed by the Engineer. Application equipment shall
be in accordance with Section 330.

Before opening atreated areato traffic, the surface shall be checked for slipperiness and/or tackiness. If the treated portion of
the roadway must be opened to traffic prior to the disappearance of slipperiness and/or tackiness, the surface shall be sanded
with aminimum of 0.8 kg/m? or as directed by the Engineer. Sand Blotter shall comply with Section 333.

3344 MEASUREMENT:

Preservative seal for asphalt concrete will be measured by the liter or tonne applied including dilutent.

334.5 PAYMENT:

Payment will be made on the basis of the unit price bid in the proposal. Payment shall befull compensation for preservative seal
complete and in place.

End of Section
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SECTION 335
HOT ASPHALT-RUBBER SEAL
335.1 GENERAL:

Thiswork shall consist of an application of acombined mixture of hot paving grade asphalt and ground tire rubber. It shall be
immediately covered with a cover material.

The work involves furnishing and placing all materials on existing pavement surfaces in accordance with this specification.
This specification includes the two approved processes for the production of Asphalt-Rubber. Method A uses ground reclaimed
vulcanized rubber and aextender oil. Method B uses ground reclaimed vul cani zed rubber and akerosene dilutent. Either method
is acceptable based on proper compliance with the specifications and certifications of materials.

335.2 MATERIALS:

The asphalt, granulated rubber, extender oil, and kerosene shall comply with Section 717. Sand Blotter shall comply with
Section 333. Cover materia shall comply with Section 716 (PRECOATED). Tack coat shall comply with Section 329. Flush
coat shall comply with Section 333.

335.2.1 Certification and Quality Assurance: Prior to application, the Contractor shall submit certification of compliance to
the Engineer for all materials to be used in the work.

335.3 EQUIPMENT:

335.3.1 General: The method and equipment for combining the rubber and asphalt shall be so designed and accessible that the
Engineer can readily determine the percentage by mass of each of two materials being incorporated into the mixture.

All equipment shall meet requirements of Section 330 with the following modifications:
(A) Pneumatic-tired rollers

At least three pneumatic-tired rollers shall be used. Each roller shall carry a minimum of 2250 kilograms on each wheel and
aminimum of 620 kPa in each tire. Rollers shall not travel in excess of 19 km/h.

(B) Distributor
The distributor must be equipped with a mechanical mixing device.

335.3.2 Mechanical Pre-Blender: Rubber and the asphalt (and extender oil in Method A) for the asphalt-rubber blend may
be pre-blended prior to introduction of the blend into the distributor.

The mechanical pre-blender shall be equipped with an asphalt totalizing meter in liters and a flow rate meter in liters per
minute.

335.4 MIXING:

The percentage of rubber shall be 22% plus or minus 2% by Wt. of the total mixture. Mixing shall continue in the temperature
range of 120 °C. to 230 °C. until the consistency of the mixture approaches that of a semi-fluid material (i.e., reaction is
complete). At the lower temperature, it will require approximately 30 minutesfor the reaction to take place after the start of the
addition of rubber. At the high temperature, the reaction will take place within approximately five minutes. Therefore, the
temperature used will depend on the type of application and the methods used by the Contractor. Viscosity of the asphalt-rubber
shall be more than 0.5 Pass and less than 4.0 Paes at the time of application (ASTM D-2994). Application shall proceed
immediately upon reaching the proper consistency.
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335.4.1 Adjustment to Spraying Viscosity with Diluent: After the full reaction described in MIXING - Section 335.4 has
occurred, the mix can be diluted with a kerosene type diluent. The amount of diluent used shall be less than 7.5 percent by
volume of the hot asphalt rubber composition as required for adjusting viscosity for spraying or better wetting of the cover
aggregate. Temperature of the hot composition shall not exceed the keroseneinitial boiling point at the time of adding diluent.

335.5 CONSTRUCTION:

Prior to placing the hot asphalt-rubber seal coat, soil and other objectionable materials shall be removed from the pavement
surface and atack coat applied as specified in Section 329.

The application rate of the hot asphalt-rubber mixture shall be 2.5 to 3.0 liters per square meter. Material shall be applied at
temperatures of 190 °C. to 220 °C. for Method A and 150 °C. to 175 °C. for Method B. The application of the cover material
shall follow as close as possible behind the distributor truck.

The cover material shall be preheated immediately prior to application and precoated as specified in Section 716 -
PRECOATED. The temperature of the precoated chips shall be in accordance with Section 330.

Hot asphalt-rubber seal with hot precoated cover aggregate shall be placed only when the ambient temperatureisat least 15 °C.
and rising, on a dry surface and there is no imminent threat of rain.

Therate of application of the cover material shall be from 13.5to 19.0 kilograms per square meter for the 6.3 mm nominal size
or 16 to 22 kilograms per square meter for the 9.5 mm nominal size as directed by the Engineer.

The rolling of the cover material shall proceed immediately after application in order to insure maximum embedment of the
aggregate. Sufficient rollers shall be used for the initial rolling to cover the width of the aggregate spread with one pass. The
first pass shall be made immediately behind the aggregate spreader. If the spreading is stopped for an extended period, the
spreader shall be moved ahead or off to the side so that all cover material may beimmediately rolled. Three (3) complete passes
with rollers shall be made with all rolling completed within one (1) hour after the application of the cover material.

The Contractor shall sweep all joint edgesclean of overlapping cover material prior to the adjacent application of asphalt-rubber
material. Transverse joints shall be made by placing building paper over the ends of the previous applications. The joining
application shall start on the building paper. Once the application process has progressed beyond the paper, the paper shall be
removed and disposed of to the satisfaction of the Engineer. All reasonabl e precautions shall betaken to avoid skipsand overlaps
at joints and to protect the surfaces of adjacent structures, trees and shrubs, etc., from being spattered or marred. Correction of
any such defects will be required at no additional cost to the Contracting Agency.

Traffic will not be permitted on the surface until the cover aggregate has set. Traffic control shall bein accordance with Section
401 as supplemented by the Contracting Agency.

At signalized intersections, an application of 1 to 2.7 kilograms of sand per square meter shall be applied through the
intersection and for adistance of 60 meterseach way from the near curb returns after rolling and before opening alaneto traffic.
Sand Blotter shall meet requirements of section 333.

After sweeping and prior to striping, aflush coat shall be applied to the asphalt-rubber treatment consisting of 0.2 to 0.45 liters
per square meter according to Section 333. The application of the flush coat may be delayed to facilitate curing or to avoid
placement under unfavorable high temperature conditions.

Note: The flush coat shall not be applied to the area 60 meters either side of and through signalized intersections.

335.6 MEASUREMENT:

Certified weight slips of all materials shall be delivered to the Engineer before the materials are applied.

Certified weight slipsof any bituminous material being weighed back infor credit shall be delivered to the Engineer for the next
day.
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Quantities of materialsfor thiswork will be paid for at the contract price per unit of measurement for each of the following pay
items actually used on the project.

(A) Hot Precoated Chips Tonne

(B) Asphalt Rubber Tonne

(C) Emulsified Asphalt Tonne (diluted)

(D) Sand Blotter Tonne (surface dry)
335.7 PAYMENT:

Payment will befull compensation for furnishing and placing all materials specified and used, with no allowance for waste, and
shall include labor, equipment, tools, and incidentals necessary to complete the work as prescribed and as directed by the
Engineer.

Asphalt cement for precoating chips will be included in the price per tonne for hot precoated chips.

No payment will be made for materials rejected due to improper placing, improper proportions of materials, or materials found
to be defective.

End of Section
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SECTION 336
PAVEMENT MATCHING AND SURFACING REPLACEMENT
336.1 DESCRIPTION:

Street and alley pavement and surfacing within the Contracting Agency's rights-of-way, removed by construction activities or
to be widened or matched in connection with the improvement of Public Works, shall be placed as shown on the plans and
applicable standard details, in accordance with this specification and/or the special provisions.

Asphalt concrete pavement replacement shall be constructed in accordance with Type A, B, D or E of standard details, as
indicated on the plans, and as required by Sections 321 and 710.

Portland cement concrete pavement replacement shall be in accordance with Type C of the Standard Details, and as required
by Sections 505 and 725.

ABC or decomposed granite surface replacement shall be constructed in accordance with Type F of standard detailsasindicated
on the plans and in Section 702.

Temporary pavement replacement shall be constructed as required below.

Pavementsto be matched by construction of new pavements adjacent to or at the ends of a project shall be saw cut in accordance
with these specifications and where shown on the plans.

Pavement and surfacing replacement within ADOT rights-of-way shall be constructed in accordance with their permits and/or
specification regquirements.

336.2 MATERIALS AND CONSTRUCTION METHODS:

Materials and construction methods used in the replacement of pavement and surfacing shall conform to the requirements of
all applicable standard details and specifications, latest revisions.

336.2.1 Pavement Widening or Extensions. Existing pavementswhich are to be matched by pavement widening or pavement
extension shall betrimmed to aneat truelinewith straight vertical edgesfreefrom irregularitieswith asaw specifically designed
for this purpose. The minimum depth of cut shall be 40 mm or D/4, whichever is greater.

Theexisting pavement shall be cut and trimmed after placement of required ABC and just prior to placement of asphalt concrete
for pavement widening or extension, and the trimmed edges shall be painted with alight coating of asphalt cement or emulsified
asphalt immediately prior to constructing the new abutting asphalt concrete pavements. No extrapayment shall be provided for
these items and all costs incurred in performing this work shall be incidental to the widening or pavement extension.

The exact point of matching, termination, and overlay may be adjusted in thefield, if necessary, by the Engineer or designated
representative.

336.2.2 Pavement to beRemoved: Existing asphalt pavement to beremoved for trenchesor for other underground construction
or repairs shall be cut by adevice capable of making aneat, straight and smooth cut without damaging adjacent pavement that
isnot to beremoved. The Engineer's decision asto the acceptahility of the cutting device and manner of operation shall befinal.
If saw cutting, only, isto be utilized, it will be so specified in the plans or specia provisions.

In lieu of cutting trenches across driveways, curbs and gutters, sidewalks, alley entrances, and other types of pavements, the
Contractor may, when approved by the Engineer, elect to tunnel or bore under such structures and pavements.

When installations are within the street pavement and essentially parallel to the center line of the street, the Contractor, with
approval of the Engineer, may elect to bore or tunnel all or a portion of the installation. In such installations, the seal coat
requirements, as discussed in Section 336.2.4, will be modified as follows:
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(A) If the pavement cuts (bore pits, recovery pits, etc.) are 90 m or more apart, the bore or tunneled distance will not be
considered as part of the open trench and the seal coat may not be required.

(B) If the pavement cuts (bore pits, recovery pits, etc.) arelessthan 90 m apart, the distance between the cutswill be considered
the same as a trench cut and the distance will be added to any trench cut distances.

336.2.3 Temporary Pavement Replacement: Temporary pavement replacement, as required in Section 601, may be with
cold-mix asphalt concrete, with a minimum thickness of 50 mm, using aggregate grading in accordance with Section 710.

Temporary pavement replacement shall be used in lieu of immediate placement of single course permanent replacement or the
first course of two course pavement replacement only on transverse lines such as spur connections to inlets, driveways, road
crossings, etc., when required by the Engineer, by utilities or others who subcontract their permanent pavement replacement,
under special prior arrangement; or for emergency conditions where it may be required by the Engineer. Temporary pavement
replacement shall be placed during the same shift in which the backfill to be covered is completed.

Rolling of the temporary pavement replacement shall conform to the following:

(A) Initial or breakdown rolling shall be followed by rolling with a pneumatic-tired roller. Final compaction and finish rolling
shall be done by means of a tandem power roller.

(B) On small areas or where equipment specified above is not available or isimpractical, the Engineer will approve the use of
small vibrating rollers or vibrating plate type compactors provided comparable compaction is obtained.

The surface of the temporary pavement shall be finished off flush with the adjacent pavement.

336.2.4 Permanent Pavement Replacement: Pavement replacement for cuts essentially parallel to the street centerline and
greater than 15 m in length shall be two course pavement replacement as hereinafter specified. For cuts greater than 182 min
length the entire area shall then be seal coated in accordance with Section 330 (coated chips) or as otherwise specified. This
seal coat shall extend from the edge of pavement or lip of gutter to the street centerline except that on residential streets less
than 11 m face to face of curb or where the pavement patch straddles the centerline, the entire width of street shall be sea
coated.

Inlieu of placing the seal coat asrequired previously, and with approval of the Contracting Agency, the Contractor may deposit
with the Contracting Agency for credit to the Street Maintenance Department, a negotiated agreed upon amount. The Street
Maintenance Department will incorporate this work into their street maintenance program.

Pavement replacement for cuts parallel to the street centerline less than 15 min length, transverse cuts, bell holes and similar
small areas shall match gradation and thickness of the existing pavement. These one course pavement patches shall be
compacted with a vibratory roller to the same density specified for asphalt concrete pavements.

Laying of single course or the base course of the asphalt concrete pavement replacement where a two course replacement is
applicable shall never be more than 182 m behind the ABC placed for the pavement replacement.

The trench must be compacted to its required density, and required ABC must bein place prior to the placement of the asphalt
concrete.

Single course replacement shall consist of a12.5 mm or 19 mm mix placed and finished as directed by the Engineer.
The base course of two course pavement replacement shall consist of a 19 mm mix in accordance with Section 710.
Where the base course is to be placed with non-compactive equipment, it shall be not less than 50 mm in thickness and the

material shall beimmediately rolled with a pneumatic-tired roller. The surface course shall be of sufficient depth to provide the
total required compacted thickness of the two courses, but not more than 25 mm.
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Where the trench is 1.8 m or more in width, al courses, single or both courses of the two course pavement replacement, shall
belaid with aself-propelled compacting, spreading equipment. Whenthetrenchisfrom 1.8to 2.4 minwidth, the self-propelled
compacting, spreading equipment shall not be wider than 2.4 m. All courses, except the surface course, shall be of acompacted
thickness of not less than 40 mm.

The surface course shall consist of a 9.5 mm mix in accordance with Section 710 as specified by the Engineer to match the
existing surface. The surface course shall not be placed sooner than 2 weeks after the base course, except where the trench
crosses a signalized intersection. In this case the surface course shall be placed within 48 hours, or the crossing pavement
replacement shall be single course as specified above.

Placement of the surface courseisto be by means which will result in a surface texture satisfactory to the Engineer, and flush
with the existing pavement.

Wheredeep lift asphalt concrete (asphalt concrete base and asphalt concrete wearing course) exists, the base course replacement
shall be made in lifts not exceeding 150 mm in compacted thickness to within 13 mm of the finish grade.

336.3 TYPES AND LOCATIONS OF PAVEMENT AND SURFACING REPLACEMENT:

Normally, the type of pavement replacement and backfill required will be noted on the plans or specified in other portions of
the contract documents and construction will be in accordance with Detail 200. This detail requiresthat a300 mm “T” Top be
utilized when normal traffic flow is perpendicular to any one of the four sides of the trench excavation. Therefore, Type A
pavement replacement will require a“T” Top whenever the trench crosses a street or goes through an intersection and at the
end(s) if they terminatein the street. Type B pavement replacement will requirethe“T” Top on the sidesthat are perpendicular
to normal traffic flow.

If atypeis not noted on the plans or specified in the special provisions, the following criteriawill govern:

Type A pavement replacement, including the “T” Top, will be utilized on all streets where the excavation is parallel to the
centerline of the street.

Type B pavement replacement, including the “T” Top, will be utilized on all streets where the excavation is transverse to the
centerline of the street.

Type C pavement replacement will be used to match existing portland cement concrete pavement.

Type D pavement replacement may be used when the condition of the existing pavement does not justify construction of Type
A or B. Prior written approval of the Engineer is required.

Type F pavement replacement will be utilized to match existing ABC or decomposed granite roadways.
Where alongitudinal trenchis partly in pavement, the pavement shall be replaced to the outside edge of the existing pavement,
onastraight line, asindicated on the plans. M easurementsfor payment shall befrom theinner limit of pay width allowed bel ow,

to the outside edge of the existing pavement as defined herein.

Where no part of atrench isin pavement, surfacing replacement will only be specified where existing surfacing materials have
been removed.

When a trench cut is in aggregate surfaced area, the surfacing replacement shall be of alike type and depth as the existing
material, compacted to the densities required in Section 601.

336.4 MEASUREMENT:

M easurement for payment and surfacing replacement shall be by the square meter, based upon actual field measurement of the
area covered except as noted below.
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SECTION 336

(A) In computing pay quantities for replacement Types A, B, and F, pay widths will be based on the actual field measured
width, however the boundaries of the measurement will not extend further than 1/2 the distance, either side, from the centerline
of the pipe as depicted on Table 601-1, Maximum Width At Top Of Pipe Greater Than O.D. Of Barrel.

(B) In computing pay quantities for replacement Types C, D, E, and T, pay widths will be based on the actual field measured
width, however the boundaries of the measurement will not extend further than 1/2 the distance plus 300 mm, either side, from
the centerline of the pipe as depicted on Table 601-1, Maximum Width At Top Of Pipe Greater Than O.D. Of Barrel.

(C) Wherealongitudinal trenchispartly in pavement, computations of pay quantities shall be based on thelimitations specified
above.

(D) Thelength of pavement and surfacing replacement shall be measured through any manhole, valve box, or other structure
constructed in the pipe line, and any pavement or surface replacement and/or seal treatment in excess of the above pay widths
shall be considered and included in the bid item for such structure.

(E) Any pavement replacement in excess of the specified pay widths necessitated by theinstallation of valves, tapping sleeves
and valves, valve by-passes, and concrete thrust blocks shall be included in the bid price for these items.

(F) When special provisions allow deviations from the trench widths specified in Section 601, the above allowed pay widths
for pavement replacement may be altered where so specified.

(G) Measurement of pavement and surfacing replacement shall be made along the finished surface of the ground to the nearest
meter, and shall be computed to the nearest square meter.

336.5 PAYMENT:

Direct payment for pavement or surfacing replacement will be madefor replacement over all pipetrench cutsexcept asotherwise
allowed in the specia provisions. Payment for replacements over other work shall be included in the cost of constructing that
work, in accordance with the applicable standard details and specifications.

Payment for temporary pavement replacement shall be included in the cost of the pipe.

When a Contractor has the option of either jacking and/or boring or opencut construction, and el ects to construct a pipeline by

the jacking and/or boring method, he will be paid for the replacement of such items of work as pavement, curb and gutter,
sidewalk, driveway, and alley entrances, as allowed for opencut construction.

End of Section
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SECTION 340
CONCRETE CURB, GUTTER, SIDEWALK, SSIDEWALK RAMPS, DRIVEWAY AND ALLEY ENTRANCE
340.1 DESCRIPTION:

The varioustypes of concrete curb, gutter, sidewalk, sidewalk ramps, driveways, and alley intersections shall be constructed to
the dimensionsindicated on the plans and standard detail drawings. Joints shall be designated as expansion jointsor contraction
joints and shall be constructed as per Subsection 340.3.

340.2 MATERIALS:

Concrete shall be class B, conforming to the applicable requirements of Section 725.

Expansion joints filler shall comply with Section 729.

340.3 CONSTRUCTION METHODS:

Existing pavements and concrete, that are joined by new construction, shall be cut in accordance with Section 601.

The subgrade shall be constructed and compacted true to grades and lines shown on the plans and as specified in Section 301.
All soft or unsuitable material shall be removed to adepth of not less than 150 mm bel ow subgrade el evation and replaced with
material satisfactory to the Engineer. When the Engineer determines that the existing subgrade consists of soilswith swelling
characteristics, the moisture content shall be brought as close as possible to the optimum required for compaction. This shall
be done by the addition of water, by the addition and blending of dry suitable material or by the drying of existing material. The
subgrade shall then be compacted to a relative density of 75% minimum to 85% maximum with 80% as ideal.

Material displaced in the construction shall not be placed on the base and/or surfacing material aready in place on the roadway
nor shall the excavated material be placed in such amanner as to interfere with accessto property or traffic flow in the street.

Existing concrete sidewalks and drivewayswhich abut the new sidewalks and driveway entrances shall beremoved to adistance
reguired to maintain a slope as indicated by standard details or not to exceed 8% where sidewalks are concerned. Sawcutting
isrequired at the match lines and payment will be made under the respective pay items as provided in the proposal.

Concrete curbs, gutters and sidewalks shall be constructed by the conventional use of forms, or may be constructed by means
of an appropriate machine when approved by the Engineer.

If machines designed specifically for such work and approved by the Engineer are used, the results must be equal to or better
than that produced by the use of forms. If the results are not satisfactory to the Engineer, the use of the machine shall be
discontinued and the Contractor shall make necessary repairs at his own expense. All applicable requirements of construction
by use of forms shall apply to the use of machines.

Forms conforming to the dimensions of the curb, gutter, sidewalk, sidewalk ramps, driveway, and alley entrance shall be
carefully set to lineand grade, and securely staked in position. Theformsand subgrade shall bewatered immediately in advance
of placing concrete.

Forms shall bethoroughly cleaned each timethey are used, and shall be coated with alight il or other releasing agent of atype
which will not discolor the concrete.

The concrete shall be thoroughly spaded away from the forms so that there will be no rock pockets next to the forms. The
concrete may be compacted by mechanical vibrators approved by the Engineer. Tamping or vibrating shall continue until the
mortar flushes to the surface, and the coarse aggregate is below the concrete surface.
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SECTION 340

Expansion joints, unless otherwise specified, shall be constructed in accordance with the standard details of the appropriate
agency, and in astraight line and vertical plane perpendicular to the longitudinal line of the sidewalk or curb and gutter, except
in cases of curved alignment, when they will be constructed along the radial lines of the curve. They shall be constructed to the
full depth and width of the concrete and shall match thejointsin the adjacent pavement sidewalk or curb and gutter. Joints shall
be constructed at all radius points, driveways, alley entrances, and at adjoining structures with a maximum interval of 30 m
between joints.

Contraction joints, unless otherwise specified, shall be constructed in accordance with the standard details, and inastraight line
and vertical plane perpendicular to the longitudinal line of the sidewalk, sidewalk ramp or curb and gutter, except in cases of
curved alignment when they will be constructed along the radial lines of the curb.

Sidewalk or sidewalk ramp score marks, unless otherwise specified, shall be constructed in accordance with the standard detail .
All edges shall be shaped with a suitable tool so formed asto round the edges to aradius as indicated on the standard details.

Thefront face form shall not be removed before the concrete has taken theinitial set and has sufficient strength to carry itsown
mass, gutter formsand rear forms shall not be removed until concrete has hardened sufficiently to prevent damageto the edges.
Special care shall be taken to prevent any damage. Any portion of concrete damaged while stripping forms shall be repaired
or if thedamageis severe, replaced at no additional cost to the Contracting Agency. Theface, top back, and flow line of the curb
and gutter shall be tested with a 3 m straightedge or curve template, longitudinally along the surface. Any deviation in excess
of 6 mm shall be corrected at no additional cost to the Contracting Agency.

The surface of concrete sidewalk or sidewalk ramp shall be tested with a 1.5 m straightedge. Any deviation in excess of 3 mm
shall be corrected at no additional cost to the Contracting Agency.

When required by the Engineer, gutters having a slope of 0.8% or less, or where unusual or special conditions cast doubt on
the capability of the guttersto drain, they shall be water tested. Water testing shall consist of establishing flow in the length of
gutter to be tested by supplying water from a hydrant, tank truck or other source. One hour after the supply of water is shut off,
the gutter shall be inspected for evidence of ponding or improper shape. In the event water is found ponded in the gutter to a
depth greater than 13 mm, or on the adjacent asphalt pavement, the defect or defects shall be corrected in a manner acceptable
to the Engineer without additional cost to the Contracting Agency.

Any section of the work deficient in depth or not conforming to the plans or specifications shall be removed and replaced by
the Contractor at no additional cost to the Contracting Agency.

Finishing and curing of the concrete shall be done in the manner specified in Section 505.

The Contractor shall stamp his name and year on all work done by him, on each end of the curb, gutter, sidewalk or sidewalk
ramp. The letters shall not be less than 19 mm in height.

340.4 BACKFILLING:

Unless otherwise specified the Contractor shall backfill behind the curbs or sidewalks with soil native to the areato the lines
and grades shown on the plans.

340.5 MEASUREMENT:

Concrete curbs and gutters of the various types shown on the plans and in the proposal, will be measured along gutter flow line
through inlets, catch basins, driveways, sidewak ramps, etc., by the lineal meter to the nearest meter for each type, complete
in place.

Concrete sidewalks, sidewalk ramps, driveways, alley intersections, valley gutters and aprons will be measured to the nearest
square meter completein place. When concrete sidewalk, sidewalk ramps, driveways, alley intersections, valley gutters, and/or
aprons are cut during trenching operations, the square meter measurement for payment will be in accordance with Section 336.

340.6 PAYMENT:

Payment for the above named itemswill be made in accordance with the unit prices or lump sums as set forth in the proposal.
Such payment shall includefull compensation for furnishing all labor, material, tool sand equipment and accomplishing all work
in conformance with the contract documents.

End of Section
340-2
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SECTION 341

TERRAZZO SIDEWALKS
341.1 DESCRIPTION:

Terrazzo consists of amixture of grey or white portland cement, cement color pigments, abrasive aggregate and colored marble
chips, with the surface ground to finish grade so as to expose approximately 75 percent of the marble granules.

Cement and concrete shall be in accordance with Section 725.
All applicable portions of Section 340 for construction of concrete sidewalks shall be adhered to.

TheContractor shall furnishall equipment, |abor, materials, tool s, services, transportati on and incidental snecessary to construct
asidewalk with aterrazzo surface course.

341.2 MATERIALS AND COMPOSITION:

Divider strips shall be of half-hard brass, white metal 99 percent zinc or alloy. The strips shall have a minimum thickness of
3 mm and shall be provided with proper anchoring devices. Pre-assembled decorative units may be used. Double divider strips
or metal expansion joints shall be used in the terrazzo course directly above the expansion joints in the concrete base or dab.

Cement mortar colors shall be lime-proof non-fading pure mineral pigments.
Abrasive aggregate shall consist of alundum or other approved lime-proof abrasive.

Marble chips shall be of an exterior grade marble that will not weather nor discolor. The granule shall be of such proportions
of size Nos. 1, 2, 3 as shall be hereafter determined. Samples of the terrazzo shall be made for approval of the Engineer.

Composition of the terrazzo shall bein the proportion of 100 kg of marble aggregate to 50 kg of gray or white portland cement,
mixed dry. The marble aggregate shall consist of 4 parts of marble chips, and cement color pigments to 2 parts of abrasive

aggregate.
(A) Add sufficient water to make the mixture plastic but not flowing, a water to cement ratio 0.44 to 0.49.

(B) All materials, including water shall be mixed in a mechanical mixer or in amortar box for not less than 2 minutes. Only
amounts shall be mixed which can be placed immediately.

341.3 CONSTRUCTION METHODS:
Concrete base or dlab shall be of Class B concrete, 100 mm thick, and reinforced with 150 x 150 mm 3.5 mm wire mesh fabric.

(A) The concrete base shall be separated from the natural ground surface by overlapping 730 g/m? asphalt impregnated roofing
felt, plastic sheeting or other approved water-proofing material. In areas having excessive rise of ground water, the edges of the
concrete shall also be water-proofed.

(B) Where a pitch in the finished surface is required, the concrete slab shall be pitched to the required degree.

(C) Premolded expansion joints of the type designated in Section 729, shall be placed in the concrete base or dab at 6 m
intervals and also against buildings and curbs. Double divider strips or metal expansion joints are to be used in the terrazzo
course directly above the expansion jointsin the concrete base slab.

(D) Thetop of the base dlab shall be broom finished to leave adightly roughened surface to insure a bond between the concrete
and the terrazzo finish.

(E) While the base dlab is still in a semi-plastic state, the divider strips shall be placed. The divider stripswill form panels not
more than 900 mm on aside. Where an expansion joint occursin the concrete base or the type of construction changes, always
use adivider.

(F) The concrete slab shall be cured according to the requirement of Section 505.

Bond between concrete base and terrazzo course: Before the terrazzo Contractor installs his work, he must see that the surface
of the concrete slab is thoroughly cleaned of plaster droppings, wood chips, and all other debris. He should thoroughly slush
it with neat cement grout to insure a good bond.
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SECTION 341

341.3.1 Installation: Place the terrazzo mix in the spaces formed by the divider stripsin such a manner that the marble chips
match the chosen patterninthe National Terrazzo and Mosaic Association, Inc. catalog. The mix shall berolled into acompact
mass by means of heavy stone or metal rollers until the superfluous cement and water is extracted, after which it must be hand
troweled to an even surface, disclosing the lines of the divider strips on alevel with the terrazzo finish.

Thefinished course shall show at least 75 percent of marble granules and shall not vary in any direction more than 3 mm when
tested with a 3 m straightedge. The thickness of the terrazzo course shall be 50 mm. The temperature of the mix at time of
placing shall be between 16° C and 27°C and shall be maintained above 21°C. for at least 3 days or above 10°C. for at least 5
days when using normal portland cement.

341.3.2 Curing: The terrazzo course must be cured by keeping it moist for at least 6 days by wet sand, paper, or curing mats.

341.3.3 Surfacing: When the terrazzo work has set sufficiently hard, it shall be machine rubbed, using No. 24 grit or finer
abrasive stones for theinitial rubbing. It shall then be resurfaced using aNo. 80 grit or finer abrasive stone, after which alight
grouting of neat portland cement of the same kind and color as the matrix shall be applied to the surface, filling al voids. The
grouting shall then remain until the time of final cleaning. All grinding shall be done in the presence of an excess of water.

341.3.4 Finishing: The grouting shall be removed by machines, using a stone not coarser than No. 80 grit. This cleaning for
fine-stoning shall not take place sooner than 7 days after the surface has been grouted, after which it must be cleaned thoroughly.

341.3.5 Sealing: After cleaning and drying, seal the terrazzo surface with one coat of Hornlux or other sealer approved by the
National Terrazzo and Mosiac Association, Inc.

341.4 MEASUREMENT:
Terrazzo sidewalk will be measured to the nearest square meter complete in place.
341.5 PAYMENT:

Payment will be made at the unit price bid per square meter, and shall be compensation in full for all construction equipment,
labor, materials, plant, services, transportation, and all incidentals necessary to construct a sidewalk with a terrazzo surface
course.

End of Section
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SECTION 342

DECORATIVE PAVEMENT
CONCRETE PAVING STONE OR BRICK

342.1 GENERAL:

The Contractor shall furnish all the necessary |abor, material, tools and equipment to complete the proper installation of either
the concrete paving stone pavement or the brick pavement. Thisincludesfurnishinga3 m straightedge to accomplish thelevel
test specified for the aggregate base course and the finished decorative pavement.

The decorative pavement shall betrue asto line and grade and installed to coincide and align with the adjacent work elevation.
All edges shall be retained to secure the perimeter and sand laying course.

The Contractor shall construct a 3 m sguare sample area which will be inspected and approved by the Engineer prior to any
other decorative pavement placement. Decorative pavement under this specification is not intended for use in areas subject to
vehicular traffic.

342.2 MATERIALS:

342.2.1 Sand Aggregate Base Course: The sand shall be a clean washed sand conforming to ASTM C-144 (Mortar Sand).
The ABC shall be aggregate base as per Table 702-1.

342.2.2 Concrete Paving Stones: The concrete paving stones shall be as per ASTM C-936 which requires a compressive
strength of 55 M Pa. The size, shape, design and color shall be as noted in the Contract Documents. The Contractor shall submit
two samples of the whole paving stone and the matching precast edge unit to the Engineer for approval prior to any work.

342.2.3 Brick: The color shall be as designated in the Contract Documents. The Contractor shall submit two samples of the
brick to the Engineer for approval prior to any work.

342.2.4 Header: The header shall be Class B concrete as per Section 725.
342.3 CONSTRUCTION PROCEDURES:

342.3.1 Aggregate Base Cour se: The aggregate base course shall be compacted to a minimum of 90% density. The elevation
of the ABC shall be the thickness of the paving stones or bricks plus the 25 mm sand laying course below the desired finished
elevation of the decorative pavement. The surface of the ABC shall be tested with the 3 m straightedge and shall not vary more
than 3mmin 3 m.

342.3.2 Concrete Work or Edge Retention: The concrete retention curbs, precast edge unit, etc., shall be straight and set to
final grade.

342.3.3 Sand Laying Cour se: The maximum thickness of the sand course shall be 25 mm. Screeding boards shall be used to
ensure a uniform thickness. The sand shall not be compacted, walked on or wet down. The sand course shall be treated with
apreemergent herbicide, such as Surflan, or equal. The application of the herbicide shall be made not earlier than 4 hours prior
to actual placement of the decorative pavement.

342.3.4 Concr ete Paving Stones. The concrete paving stones shall be installed hand-tight and level on the undisturbed sand
coursein amanner that eliminates gaps between the stones and the edge retention material . After the stonesarein place, aroller
or plate vibrator shall be used to compact the stones. This will require two passes at 90 degrees to each other. After the
operation, approximately 5 mm of the mortar sand will be placed on the stones and one pass with a vibrator is required. Any
excesssand shall be swept into thejoints or removed. The completed installation shall bewashed down and cleaned. Any cutting
of the pavement stone shall be accomplished with a saw.

The Contractor shall lay the paving stones starting from the longest straight line and from atrue 90 degree corner. When the
installation is along a frontage road, the installation shall start on the major street side and along a side perpendicular to the
frontage road. Along the frontage road edge, when the space between the stone and the curb is 25 mm or less, this space may
be filled with matching colored concrete.

Any broken or damaged paving stones shall be removed and replaced. They shall be tamped into place and the jointsfilled with
mortar sand.
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342.3.5Brick: The brick shall beinstalled in a perpendicular pattern to the roadway, hand-tight and level on the undisturbed
sand course. After the bricks arein place, aroller or plate vibrator shall be used for compaction. Thiswill require two passes
at 90 degreesto each other. After this operation, approximately 5 mm of mortar sand will be placed on the bricks and one more
passwith the vibrator isrequired. Any excess sand shall be swept into thejoints or disposed of. The completed installation shall
be washed down and cleaned.

Any broken or damaged bricks shall be removed and replaced. They shall be tamped into place and the jointsfilled with mortar
sand.

3424 MEASUREMENT AND PAYMENT:

Measurement will be by the square meter. Payment will be made at the unit bid price per square meter. This payment shall be
full compensation for all labor, materials, tools and equipment required to compl ete the work.

End of Section
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SECTION 343

EXPOSED AGGREGATE PAVING

343.1 DESCRIPTION:

Exposed aggregate paving consists of placing a concrete slab with exposed aggregate in the surface of the finished concrete.
This exposed aggregate paving is designed for decorative or pedestrian use only. It should not be used in areas subject to
vehicular traffic.

3432 MATERIAL:

343.2.1 Concrete: Concrete shall be Class A per Section 725 with a maximum slump of 75 mm.

343.2.2 Exposed Aggregate: The exposed aggregate shall be uncrushed riverrun rocks. The Contractor shall provide at |east
a 4.5 kg sample for approval by the Engineer prior to any aggregate paving.

(A) When the paving is for decorative use only, no pedestrian traffic, the aggregate shall not be larger than 75 mm or smaller
than 40 mm.

(B) When the paving isto be used for pedestrian traffic, the aggregate shall be not larger than 50 mm or smaller than 25 mm.
343.3 CONSTRUCTION PROCEDURE:

The Contractor shall construct a sample panel 1 m by 1 m for inspection and approva by the Engineer, prior to actua
construction. When approved, this panel shall be used as a standard for the remainder of the work.

After the dlab has been placed, screeded and darbied, the aggregate shall be hand-scattered so that the entire surfaceis evenly
covered. The surface shall be reworked so that the aggregate will be embedded just beneath the surface. The concrete shall
completely surround and lightly cover the aggregate leaving no holes or voids.

A non-staining surface retarder will be applied to provide a surface penetration of at least 3 mm and the surface will be lightly
screed to ensure penetration. The surface will be covered with a protective material for the period of time recommended by the
retarder manufacturer. After thistime haselapsed, the upper, retarded layer of concretewill beremoved using awater jet stream
and a brush. The protective cover will be replaced and the concrete allowed to cure. After curing, the surface shall be cleaned
and a silicone seal applied.

343.4 Measurement and Payment: Measurement will be by the square meter. Payment will be made at the unit bid price per
square meter. This price shall be full compensation for all labor, material, tools, and equipment required to complete the work.

End of Section
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SECTION 345

ADJUSTING FRAMES, COVERS, VALVE BOXESAND WATER METER BOXES
345.1 DESCRIPTION:

The Contractor shall furnish all labor, materials, and equipment necessary to adjust all frames, covers and valve boxes as
indicated on the plans or as designated by the Engineer. The frames shall be set to grades established by the Engineer, in a
manner hereinafter specified.

The Contractor may elect to remove old frames, covers and valve boxes and to install new frames and/or boxes without any
additional cost to the Contracting Agency, in accordance with standard detail drawings.

345.2 ADJUSTING FRAMES:

The Contractor shall loosen frames in such a manner that existing monuments, clean outs or valve boxeswill not be disturbed
or manholes damaged. Debris shall not be permitted to enter sanitary or storm sewer conduits. All loose material and debris
shall be removed from the excavation and the interiors of structures prior to resetting frames.

Frames shall be set to the elevations and slopes established by the Engineer and shall be firmly blocked in place with masonry
or metal supports. Spaces between the frame and the old seat shall be sealed on theinside to prevent any concrete from entering
the hand hole or manhole. Class B concrete shall be placed around and under the framesto provide aseal and properly seat the
frame at the required elevation and slope. Concrete shall be struck off flush with the top of the existing pavement or in
accordance with the standard details.

345.3 ADJUSTING VALVE BOXES:
Valve boxes shall be adjusted to the new elevations indicated on the plans, or as established by the Engineer.

Adjustable cast iron boxesshall, if possible, be brought to grade by adjustment of the upper movable section. Any excavated area
shall befilled with Class B concrete to the level of the existing pavement, or as directed by the Engineer.

Concrete pipe valve boxes in areas not subject to vehicular traffic shall be adjusted to grades by installing a suitable length of
metal or concrete pipe, of the sameinside diameter as the present valve box, and reinforcing the outside with a concrete collar
extending from at least 50 mm below the joint up to and flush with the top of the valve box extension. This collar shall be of
Class B concrete. The dimension from the outside of the box to the outside of the collar shall not be less than 50 mm. This
adjustment will be known as Type B.

In areas subject to vehicular traffic and where the existing valve box is a Type B, the adjustment to the new elevation shall be
made using the old cover and installing a new 200 mm frame in accordance with the standard detail for installation of valve
boxes in vehicular traffic areas. This adjustment shall be known as Type BA.

Adjustment of existing Type A valve boxes to the new elevations shall be as described in Subsection 345.2 above. This
adjustment shall be known as Type A.

3454 MEASUREMENT:

The quantities measured will be the actual number of frames, covers and valve boxes of each type, adjusted and accepted.
345.5 PAYMENT:

The quantities, as determined above will be paid for at the contract price per unit of measurement respectively, for each of the

particular items listed in the proposal. The payment shall be compensation in full for all materials, labor, equipment and
incidental s necessary to complete the work.

End of Section
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SECTION 350
REMOVAL OF EXISTING IMPROVEMENTS
350.1 DESCRIPTION:

Thiswork shall consist of removal and disposal of various existing improvements, such as pavements, structures, pipes, curbs
and gutters, and other items necessary for the accomplishment of the improvement.

350.2 CONSTRUCTION METHODS:

The removal of existing improvements shall be conducted in such a manner as not to injure utilities or any portion of the
improvement that isto remain in place. See Section 107.

Sidewalks shall be removed to a distance required to maintain a maximum slope for the replaced portion of sidewalk, for 8%
and all driveways shall be removed to a distance as required by standard details.

Existing concrete driveway curbs and gutters shall be removed to the right-of-way line and the new end of curb faced.
Portland cement concrete pavements, curbs and gutters and sidewal ks designated on the plans for removal shall be saw-cut at
match lines, in accordance with Section 601 and removed.

Asphalt concrete pavements designated on the plans for removal shall be cut in accordance with Section 336.

Removal of trees, stumps, irrigation structures, storm water inlets, headwalls and other items in the right-of-way shall be done
in accordance with Section 201.

Backfill and compaction of all excavated areas shall be compacted to the densities as prescribed in Section 601.
All surplus materials shall be immediately hauled from the jobsite and disposed of in accordance with Section 205.
350.3 MISCELLANEOUS REMOVAL AND OTHER WORK:

Thiswork shall include, but not be limited to the following, where called for on the plans.

(A) Relocate existing fence and gate.

(B) Remove and reset mail boxes.

(C) Remove signs and bases in right-of-way.

(D) Remove planter boxes, block walls, concrete walls, and footings.

(E) Install plugs for pipes and remove existing plugs as necessary for new construction.

(F) Remove wooden and concrete bridges.

(G) Remove median island slabs.

(H) Remove pavements and aggregate base where called for outside the roadway prism.

350.4 PAYMENT:

Payment for removals will be made at the unit bid prices bid in the applicable proposal pay items, which price shall be full
compensation for the item compl ete, as described herein or on the plans.

End of Section
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SECTION 360

TELECOMMUNICATIONSINSTALLATION
360.1 DESCRIPTION:
Thiswork shall consist of the installation of underground telecommunications facilities within the public right-of-way.
360.2 TRENCHING, BACKFILL AND RESTORATION:
All work shall be done in accordance with Section 601.
360.3 CABLE INSTALLATION:

(A) “Trunk Lines’ Cable providing telecommunications service by connecting regions or states or by connecting central offices
within a metropolitan area. Such cable shall be installed as described below:

1. If the cable isto be installed within an open trench, the cable shall be placed within schedule 40 PV C conduit or equal with
aminimum inside diameter of 100 mm. The conduit shall be buried at a minimum depth of 1200 mm below finished grade
measured to the top of the conduit. A color coded plastic warning tape with a minimum thickness of 0.13 mm and a minimum
width of 75 mm shall be installed in the trench and centered over the PV C conduit at a depth of 450 to 750 mm below finish
grade.

2. Cable crossings under existing paved streets shall be accomplished by jacking or boring unless open trenching is authorized
by the Engineer or Agency. The cable shall be placed within a schedule 40 PVC conduit or better at a minimum depth of
1200 mm.

(B) Telecommunications cables other than “trunk lines” shall be installed as described below.

1. If acableisto beinstalled within the right-of-way of an arterial or collector street, it shall be placed at a minimum depth of
900 mm below finished grade. A color coded plastic warning tape as described in “A” shall be placed 450 mm below the
surface.

2. If acableisto beinstalled within the right-of-way of alocal/residential street it shall be placed at a minimum depth of 600
mm below finished grade.

3. Cable crossings under existing, paved streets shall be accomplished by jacking or boring unless open trenching is authorized
by the Engineer or Agency.

360.4 CABLE LOCATING (FIBER OPTIC):
If acablewhichisto beinstalled is fiber optic atracing or locating wire shall be installed with the cable.
360.5 PAYMENT:

Payment will be made at the contract unit price bid per lineal meter.

End of Section
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SECTION 401

TRAFFIC CONTROL
401.1 DESCRIPTION:

Traffic control shall consist of traffic control devices and flagmen or pilot cars. All traffic control devices, the application of
traffic control measures, and traffic regulation in these specifications are to supplement and are not intended to delete any of
the provisions of the Contracting Agency's Traffic Barricade Manual, the Uniform Manual on Traffic Control Devices or any
agency's Supplements to these Uniform Standard Specifications.

401.2 TRAFFIC CONTROL DEVICES:

Traffic control devices shall consist of providing, erecting, and maintaining necessary and adequate devices for the protection
of the work, the workmen and the traveling public as approved by the Engineer.

(A) Temporary traffic control devices shall be used to guide traffic through construction areas. They include traffic cones to
channelize traffic, portable barricades for warning, vertical panel channelizing devices to divert traffic, and lighting devices
between the hours of sunset and sunrise.

(B) Advancewarning devices shall be used to alert the motorist of an obstruction in the roadway. They include diamond-shaped
signs, flags, and flasher type high level warning devices mounted 2.5 m above the roadway.

401.3 FLAGMEN OR PILOT CARS:

Flagmen or pilot cars shall consist of providing sufficient flagmen, uniformed off-duty law enforcement officers or pilot cars
to expedite the safe passage of traffic.

401.4 TRAFFIC CONTROL MEASURES:

The application of all traffic control measures shall be based primarily upon the conditions existing at the time that such
measures are deemed necessary. Prior to the start of any work that would interrupt the normal flow of traffic, sufficient and
adequate devices and measures shall be provided and erected as directed by the Engineer. These devices shall be immediately
removed when no longer needed.

401.5 GENERAL TRAFFIC REGULATIONS:
A traffic lane shall be a minimum of 3 m of clear street width with a safe motor vehicle operating speed of at least 40 km/h.

Anintersection shall beall of the areawithin the right of way intersection streets plus 100 m beyond the edge of the intersected
right of way on al legs of the intersection.

A minimum of two traffic lanes, one for each direction, shall be maintained open to traffic at all times on all major streets.

(A) On Bond Issue and Budget Projects: All existing traffic lanes on major streets shall be maintained open to traffic at
signalized intersections between the hours of 7:00 am. to 9:00 am. and 4:00 p.m. to 6:00 p.m. weekdays unless otherwise
specified in the specia provisions.

(B) On Improvement District Projects: All existing traffic lanes on major streets shall be maintained open to traffic between
the hours of 7:00 am. to 9:00 am. and 4:00 p.m. to 6:00 p.m. weekdays. All work that enters or crosses a major street must
be done at times other than 7:00 am. to 9:00 am. and 4:00 p.m. to 6:00 p.m. unless otherwise specified in the special
provisions.

Local access shall be maintained to all properties on the project at al possible times. When local access cannot be maintained,
the Contractor must notify the affected property owner at least 24 hours in advance and restore access as soon as possible.
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A traffic lane shall not be considered as satisfactorily open to traffic unlessit is paved with hot mix or cold mix asphalt paving
if surrounded by or adjacent to existing pavement. Where pavement did not previously exist or where all of the existing
pavement has been removed, atraffic lane shall not be considered as satisfactorily open to traffic unlessit is graded reasonably
smooth and maintained dust free as directed by the Engineer.

Arrangements for partial or complete street closure permits shall be handled through the Engineer on local projects or the
Arizona Highway Department, Resident Engineer on Federal Aid Projects, to the Contracting Agency's Traffic Engineering
Department. An advance notice of 48 hours for major streets and 24 hours for local streets and aleys is required from the
Contractor.

The Contractor shall provide and maintain all necessary traffic controls to protect and guide traffic for all work in the
construction area.

The Contractor shall maintain al existing STOP, YIELD, and street name signs erect, clean, and in full view of the intended
traffic at all times. If these signs interfere with construction, the Contractor shall temporarily relocate the signs away from
construction but still in full view of the intended traffic.

The Traffic Engineering Department will reset all STOP, YIELD, and street name signs to permanent locations.

Existing traffic signs other than STOP, YIELD, and street name signs shall be maintained by the Contractor until such time
as construction renders them obsolete. At that time the Contractor shall remove signs and posts without damage and deliver
them as directed by the Engineer. The Traffic Engineering Department will reinstall all traffic signs.

Subject to the approval of the Traffic Engineer, the Contractor shall furnish and install the 40 km/h Construction Zone Speed
Limit Signs. The Contractor shall maintain the signs erect, clean and in full view of the intended traffic at all times. Should
the signs interfere with construction, the Contractor shall relocate the signs as necessary.

At any time project construction shall require the closure or disruption of traffic in any roadway, alley, or refuse collection
easement such that normal refuse collection will be interfered with, the Contractor shall prior to causing such closure or
disruption, make arrangementswith the Contracting Agency's Sanitation Department in order that refuse collection service can
be maintained.

Special traffic regulation will be listed in the special provisions.

401.6 MEASUREMENT:

No measurement will be made for traffic control devices.

Flagmen, uniformed off-duty law enforcement officers or pilot cars, with driver, will be measured by the hour for each
individual, including vehicle and equipment, required to perform traffic control. When an officer is used less than 3 hours, a
minimum of 3 hours will be charged. Anything over 3 hours will be measured by the hour.

401.7 PAYMENT:

Payment will be made at the contract bid price in the proposal for uniformed, off-duty law enforcement officer. If the officer

isutilized in excess of 8 hoursin any calendar day or in excess of 40 hoursin any calendar work week, payment shall be at the
rate of 1% times the contract bid price for al hours worked in excessin either of the above time periods.

End of Section
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SECTION 405
MONUMENTS
405.1 DESCRIPTION:

Thiswork shall consist of furnishing and installing portland cement concrete right-of-way monuments and survey monuments
at the locations shown on the plans or directed by the Engineer and as specified.

Monuments shall conform to the standard details or details shown on the plan.

405.2 MATERIALS:

The concrete portion of monuments shall be constructed in accordance with the provisions in Sections 725 and 505.
Concrete shall be Class B.

Brass caps for survey monuments will be furnished by the Contractor unless otherwise specified in the specia provisions.
405.3 CONSTRUCTION:

In constructing precast monuments, the forms shall not be removed until after the concrete has hardened. Monuments that are
warped will berejected. The exposed surface of the finished monuments shall be uniform, of eventexture, and shall befreefrom
holes, cracks and chipped edges. The precast monuments shall not be transported to the work site until the concrete has cured.
Cast in place monuments shall be cast in drilled holes without the use of forms.

Brass caps shall be placed in survey monuments before the concrete block has acquired itsinitial set and shall be firmly bedded
in the concrete. The concrete block shall be so located that, the reference point will fall within a25 mm circlein the center of
the brass cap.

405.4 INSTALLATION:

Right-of-way monuments shall be set firmly and vertically in the ground to a depth of at least 900 mm.

The tops of survey monument covers shall be set flush with the pavement surface.

Survey monuments shall be set in position after the first course of asphalt concrete.

405.5 PAYMENT:

Payment for monumentswill be made on the basis of the prices bid and shall include full compensation for furnishing all labor,

materials, tools, equipment and incidentals, and for doing all the work involved in constructing the monuments, complete in
place, including asphalt seal and necessary excavation and backfill, as shown on the plans or as directed by the Engineer.

End of Section
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PRECAST SAFETY CURBS
410.1 DESCRIPTION:

Thiswork shall consist of furnishing and installing precast safety curbs as shown on standard detailsor asdetailed on the plans,
or as directed by the Engineer.

410.2 MATERIALS:
Portland cement concrete shall be Class A, conforming to the applicable requirements of Section 725.

Steel reinforcing shall conform to the requirements of Section 727. The dimensions of the precast curb shall be asindicated on
the plans and standard details.

Dowels shall conform to ASTM A-615/A-615A plain, intermediate grade, 12 mm round by 600 mm.

Mastic may be either a fiberized mastic cement or an epoxy cement. The Contractor shall submit to the Engineer, the type of
mastic and manufacturer's recommended proceduresfor use, within 10 days after the date of award of contact which will enable
the Engineer to determine that the proposed material is acceptable.

410.3 CONSTRUCTION METHOD:

Back of safety curbs shall be set at the property line unless otherwise shown on the plans. Curbs shall be kept a minimum
distance of 1.5 m from driveways.

Precast safety curb installed on natural earth or gravel surfaces shall be secured in place with a minimum of 2 steel dowels
through each curb. A minimum 300 mm diameter by 300 mm deep Class B concrete cylinder or approved equal shall be poured
in place around each dowel.

Precast safety curb installed on portland cement concrete or asphalt concrete surfaces shall be bedded in a continuous layer of
mastic cement under its complete base area and secured with a minimum of 2 steel dowels driven through the safety curb.

Dowelsshall extend into the sub-surface and/or concrete cylinder aminimum of 450 mm. When installed, the top of each dowel
shall be flush with the top of the safety curb.

The Engineer will verify locations of all safety curbsin the field at time of construction.
4104 MEASUREMENT:

Measurement will be the number of safety curbs furnished and installed, complete in place.
410.5 PAYMENT:

Payment will be made at the unit price bid each in the proposal for the following:

(A) Safety curbsinstalled on natural earth or gravel

(B) Safety curbsinstalled on portland cement concrete

(C) Sefety curbsinstalled on asphalt concrete

End of Section
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SECTION 415

FLEXIBLE METAL GUARDRAIL
415.1 DESCRIPTION:

Thiswork shall consist of constructing metal beam guard railing, at the location and in accordance with the details shown on
the plans, and as specified in the special provisions.

4152 MATERIALS AND CONSTRUCTION:

Materials and construction for the railings shall conform to the following requirements:

Therail elements, terminal sections, bolts, nutsand other fittingsshall conform to the specificationsof AASHTO M-180, except
as modified in this specification. The edges and center of the rail element shall contact each post or block. Rail element joints
shall belapped not lessthan 318 mm and bolted. Therail metal shall be open hearth, electric furnace, or basic oxygen steel and,

in addition to conforming to the requirements of AASHTO M-180, shall withstand a cold bend, without cracking of 180 degrees
around amandrel of a diameter equal to 2% times the thickness of the plate.

The ends of each length of railing shall be fitted with terminal sections.

Workmanship shall be equivalent to good commercial practice and all edges, bolt holes and surfaces shall be free of torn metal,
burrs, sharp edges and protrusions.

Three certified copies of mill test reports of each heat from which therail element isformed shall be furnished to the Engineer.
Bolts shall have shoulders of such shape as will prevent the bolts from turning.

Therail element shall have full bearing at joints. When the radius of curvatureis 45 m or less, the rail element shall be shaped
in the shop.

Unless otherwise specified therail elements, terminal sections, bolts, nuts, and other fittings shall be galvanized in accordance
with Section 771.

Posts, including blocks, shall be construction grade, Douglas Fir, free of heart center.

The posts and blocks shall be pressure treated after fabrication with oil borne pentachlorophenol, or coppernaphthenate, as
provided in Section 779.

The posts shall be firmly placed in the ground. The space around posts shall be backfilled with selected earth, free of rock,
placed in layers approximately 100 mm thick and each layer shall be moistened and thoroughly compacted.

Posts shall be placed at equal intervals, as shown on the plans, except that the end posts may be spaced closer to adjacent posts
if directed by the Engineer.

The bolted connection of therail element to the post shall withstand a22.2 kN pull at right anglesto theline of therailing. The
metal work shall be fabricated in the shop, and no punching, cutting or welding will be permitted in the field. Rail elements
shall be lapped so that the exposed ends will not face approaching traffic. Terminal sections shall be installed in accordance
with the manufacturer's recommendations.

Surplus excavated material remaining after the guard railing has been constructed shall be disposed of.

Railing parts furnished under these specifications shall be interchangeable with similar parts regardless of source.

415.3 PAINTING:

All metal surfacesof theguard rails shall have azinc chromate prime coat and two coats of white enamel. The exposed portions

of the wood posts shall have a wood primer and two coats of finish paint. Materials and application shall be as specified in
Sections 790 and 530. Colors shall be as directed by the Engineer.
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4154 MEASUREMENT:

Therailing will be measured by the linear meter from end to end along the face of the railing including terminal sections.

4155 PAYMENT:

Payment for furnishing materials and installing guard rails complete, in place, including excavation and backfill for posts and

painting will be made on the basis of the price bid per linear meter, unless an alternate basis of payment is specified in the
proposal.

End of Section
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SECTION 420
CHAIN LINK FENCES
420.1 DESCRIPTION:

Thiswork shall consist of constructing chain link fences at the locations and in accordance with the detail s shown on the plans,
and as provided in these specifications and the special provisions. When installation procedures are not covered within these
specifications, standard details, specia provisions, plans or other documents, installation will comply with ASTM F-567.

4202 MATERIALS:

Chain link fence material shall conform to the requirements of Section 772. Portland cement concrete shall conform to the
requirements of Section 725.

420.3 CONSTRUCTION METHODS:

420.3.1 Fence Construction: Before any fence is installed, the Contractor shall submit to the Engineer for approval, shop
drawings showing the details of al fittings and gates proposed to be furnished.

Posts shall be spaced at not more than 3 m intervals, measured from center to center of posts, and shall be placed in avertical
position.

Changes in line or grade where the angle of deflection is 30 degrees or more shall be considered as corner and slope points,
respectively, and corner or slope posts shall be installed at these points.

All posts shall be set in Class C concrete footings, which footings shall be crowned at the top to shed water. Footings for line
posts for 1830 mm fabric or less shall not be less than 750 mm deep and 200 mm in diameter, and footings for line posts for
fabric more than 1830 mm shall be shown on plans. All other footings, unless otherwise indicated on the plans or in the special
provisions, shall be not less than 900 mm deep and 300 mm in diameter.

End, corner, slope and gate posts shall be braced to the midpoint of the nearest line post or posts with horizontal braces used
as compression members and the said line posts trussed from the brace back to the bottom of the end, corner, slope or gate post
with 10 mm steel truss rods with turnbuckles used as tension members.

Unless otherwise specified all fence shall beinstalled with atop rail and abottom tension wire and the post tops shall be secured
to the post by bolts or rivets. When top rail is omitted, a top and bottom tension wire shall be used.

The fabric shall be placed on the outward facing side of the posts and shall be installed so that the top edge projects above the
top rail of the fence to form a knuckled or barbed projection. The fabric shall be stretched taut and securely fastened
to the posts, the top rail, and the bottom tension wire. The tension wire shall be installed on a straight grade
between posts by excavating the high points of ground and in no case will filling of depression be permitted. Unless otherwise
specified the bottom of the fence shall be on aline approximately 50 mm above the ground surface.

Thefabric shall be fastened to end, corner, slope and gate postswith 5 mm x 10 mm high carbon steel tension bars and not less
than 2.7 mm x 25 mm steel tension bar bands spaced at 400 mm intervals; and to line posts, top rail and tension wire with 3
mm or heavier tie wires or metal bands. Tire wires or metal bands shall be placed on line posts at intervals of approximately
400 mm, and on top rail and tension wire at intervals of approximately 450 mm.

Barbed wire shall be installed on the fence only when specifically required by the plans or specia provisions. When required,
it shall be installed on extension arms of atype specified under Section 772.

420.3.2 Construction of Gates: The widths of any gates to be installed will be indicated on the plans or in the specia
provisions. Gatesin which thewidth of the leaf isgreater than 1.8 m shall be constructed with aninternal horizontal or vertical
stiffener of the same diameter asthe frame; the frame shall be trussed with a 10 mm adjustable tension rod. Gatesin which the
width of the leaf is 1.8 m or less will not require a stiffener and will require only 1 truss rod.
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The corners of gate frames shall be fastened together and reinforced with afitting designed for the purpose or by welding. All
welds shall be ground smooth.

Chain link fence fabric shall be attached to the gate frame by the use of tension bars and tie wires as specified for fence
construction, and suitable tension connectors spaced at approximately 400 mm intervals.

The swing gates shall be hung by at least 2 steel or malleable iron hinges, so designed as to securely clamp to the gate post and
permit the gate to be swung back against the fence.

Semi-cantilever gates shall be provided with a combination steel or malleable iron catch and locking attachment of approved
design, and shall be subject to approval of the Contracting Agency. Stops to hold gates open and a center rest with catch shall
be provided on all double drive gates and on all other gates where required.

420.3.3Repair of Damaged Coating: Weldsmade after gal vanizing shall be ground smooth, then wire brushed to removeloose
or burned zinc coating, after which the cleaned areas shall be repaired to the satisfaction of the Engineer in accordance with
Section 771. Repairs to abraded or otherwise damaged zinc coating shall be made in a similar manner.

4204 MEASUREMENT:

Chain link fence shall be measured on the fence line along the bottom strain wire from center to center of end posts, deducting
the widths of gates and openings.

420.5 PAYMENTS:

The price bid and paid per linear meter for chain link fence shall include full compensation for furnishing all 1abor, materials,
tools, and equipment, and doing all the work involved in constructing the fence complete in place as specified on the plans, and
in the special provisions, except for furnishing and installing gates.

Gates will be paid for at the unit price bid for each size of gate required by the plans or special provisions, which price shall
include full compensation for furnishing the gates, together with all necessary gate posts, fittings and hardware, and doing all
the work involved in installing the gates complete in place as specified. If double gates are required, each double gate will be
paid for at the unit price bid and such unit price shall include furnishing and installing both leaves.

Full compensation for clearing the line of the fence and disposing of the resulting material, excavating high points in the
existing ground between posts, excavating and furnishing and placing concrete footings, connecting new fences to structures
and existing fences, and any other related work shall be considered as included in the price bid per linear meter of fence and
no additional alowance will be made therefor.

End of Section
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PARKWAY GRADING
424.1 DESCRIPTION:
This grading shall include all work necessary to bring the surface of the parkway, between the back of curbs and sidewalks
and/or the parkway between sidewaksand theright-of-way line, to the grade and cross-section shown ontheplansor asdirected
by the Engineer. It shall also include median islands between divided roadways.
424.2 ROUGH GRADING:
(A) Fill material shall contain no rocks over 75 mm in diameter, broken concrete, or debris of any nature.
(B) Backfill behind curbs and along the edges of the sidewalk shall be made immediately upon the completion of those items.

424.3 FINE GRADING:

(A) Thefinished surface shall be free from stone and all debris and be true to grade and cross-sections after compaction to not
less than 80% of maximum density, as determined by test methods specified in Section 301.

(B) Where existing parkways are planted in grass, flowers, or shrubs and the level is somewhat above the top of the curb, or
sidewalk, the parkway shall be graded back on a 1:4 slope from the edge of curb or sidewalk, with the least possible damage
to the planted area.

4244 PAYMENT:
Unless otherwise provided in the special provisions or proposal, no payment will be made for parkway grading as such; the cost

thereof shall be included in the price bid for construction or installation of the items to which such grading is incidental or
appurtenant.

End of Section
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SECTION 425
TOPSOILS
425.1 DESCRIPTION:

Thiswork shall consist of furnishing and hauling topsoil from an approved source and placing thetopsoil asshown onthe plans,
in accordance with this specification and special provisions.

4252 MATERIALS:
Topsoil shall conform to the requirements of Section 795.
425.3 CONSTRUCTION METHODS:

Prior to the excavation of topsoil, all grass, weeds, brush, stumps, loose rocks and other objectionable material shall be removed
from the surface of the area from which the topsoil is to be removed.

Thetopsoil source shall be excavated in such amanner that all material excavated will be of the same composition and structure
throughout.

Topsoil shall be spread over the areas and to the depths as specified, and shall be water settled.

After the topsoil has been spread, stumps, roots and other objectionable matter shall be removed from the surface of the area
and disposed of in a manner satisfactory to the Engineer.

4254 MEASUREMENT:
Unless otherwise specified, topsoil shall be measured by the cubic meter in place and loose after watering and settling.
4255 PAYMENT:

The quantities measured as provided above, will be paid for at the contract price per cubic meter for furnishing and placing
topsoil, which price shall be full compensation for the item compl ete, as described and specified.

End of Section

425-1



SECTION 430
LANDSCAPING AND PLANTING
430.1 DESCRIPTION:

This section shall govern the preparation and planting of landscape areas required in the Plans or Specifications. Materia swill
be in accordance with Section 795.

Existing utilities and improvements not designated for removal shall be protected in place. Any damages will be repaired by
the Contractor at no additional cost to the Contracting Agency.

Unless otherwise provided, walls, curbs, planter boxes, irrigation systems, and other improvements shall be constructed after
rough grading has been completed and prior to finish grading.

430.2 GENERAL:

Landscape or planting areas shall not be cultivated when they are so wet asto cause excessive compaction or so dry asto cause
excessive dust or the formation of large clods.

Prior to any grading the areas shall be cleared and grubbed in accordance with Section 201, Clearing and Grubbing.

Finish grade for these areas shall not vary more than 25 mm from the specified grade and cross-section and shall be a smooth
uniform surface, free of any abrupt grade changesor depressions. Unless otherwi se specified, finish grade bel ow adjacent paving,
curbs, or headers shall be 25 mm for lawn and granite areas and 75 mm for planting areas.

Unless otherwise specified, in-place soil will be prepared and conditioned for utilization as topsoil. If imported topsoil is
specified or hasto be used, the existing soil, before subgrade, shall be scarified to adepth of 150 mm prior to placing the topsoil
and the thickness of the topsoil layer shall be at least 150 mm.

All landscape and planting areas, except those intended for lawns, shall be treated with a pre-emergence control, such as
“Surflan” or equal, applied in accordance with the manufacturer's recommendations.

430.3 LAWN AREAS:

430.3.1 Preparation of In-Place Soil: After clearing and grubbing has been completed, the existing surface shall be scarified
and cultivated to a minimum depth of 200 mm; then brought to finish grade. During the operation, debris, including all stones
over 25 mm in any dimensions, shall be removed and disposed of offsite.

After clearing and grubbing and initial cultivation has been completed, chemical fertilizer, 16-20-0 composition, shall be
mechanically spread over theentireareaat an averagerate of 4.9 kg per 100 m2 After spreading, thefertilizer shall be cultivated
into the top 150 mm of soil using suitable equipment. The resulting soil shall be in afriable condition, suitable for planting.

The Engineer shall inspect and approve these areas prior to seeding.

430.3.2 Seeding: If a bermuda summer lawn has not been established during its normal planting season, April through
September, then rye grass (Solium Multi-folium) seed will be planted.

The rate of seeding shall be 1.7 kg of bermuda seed or 7.3 kg of rye seed per 100 m?

After seeding has been completed, the entire areashall berolled with alawn roller for leveling and seed retention. Immediately
after rolling, the area shall be watered with a mist type spray until the soil iswet to a depth of 50 mm.

The Contractor shall provide the necessary safeguards to protect the planted areas from damage by erosion or trespass. Any

damaged areas or any areas, greater than 150 mm in diameter, which fail to show agood stand shall be repaired and replanted
until an acceptable stand of grassis obtained.
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430.3.3 Maintenance: The Contractor shall be responsible for maintenance of the lawn areas until they are accepted by the
Contracting Agency. This shall include watering, mowing, weeding and removal of all debris.

430.4 DECOMPOSED GRANITE AREA:

Decomposed granite shall bein accordance with Section 795. The Contractor shall confirm that asufficient quantity isavailable
so that the entire areawill be of the same composition and appearance, and shall furnish a sampleto the Engineer for approval
asto color.

After preliminary grading is completed and the area has been cleared and grubbed, a pre-emergence control, such as Surflan,
or equal, shall be applied over the entire area, in accordance with the manufacturer'srecommendations. Inflat areas, a0.25 mm
black polyethylene film shall be placed prior to spreading the granite. The decomposed granite shall be evenly distributed over
the area with aminimum depth of 50 mm. Finish grading will be accomplished and the granite will be lightly watered and then
compacted to an extent satisfactory to the Engineer. After compaction, a second treatment with the pre-emergence control will
be accomplished.

430.5 TREE, SHRUB, AND GROUND COVER PLANTING

The species, sizes, the manner in which to be furnished, and the approximate number are as shown in the plant list. The
guantities, as listed, are approximate and the Contractor shall furnish and install all plant material necessary to complete the
plantings as shown on the landscape plan. Change order adjustment will be made for unit price proposals, but not for lump sum
proposals.

430.5.1 Substitutions: All requests for substitutions must be submitted in writing to the Contracting Agency prior to
commencement of work on the project. The Contractor shall not take any further action concerning his request until awritten
approval or denial isreceived from the Contracting Agency. Plants of kinds other than those indicated on the plant list will be
considered by the Contracting Agency only upon submission of proof that the specified plant is not reasonably procurablein
thelocal region. Substitutionswill resemblethe specified plant in regardsto appearance, ultimate height, shape, habit of growth,
and general soil requirement.

Substitution of a larger size of the same species may be made by the Contractor without written approval. However, the
Contracting Agency will not be responsible for any additional costs incurred by the Contractor, either for the additional cost
of the plants or for any additional planting costs.

430.5.2 Plant Inspection Prior to Delivery to the Project Site: Prior to delivery of any species to the project site, the
Contractor shall makethe necessary arrangement with the Engineer for aninspection of the plant material at the offsitelocation.
Any plants found to be unsuitable in growth or condition or which are not true to name shall be removed and replaced with
acceptable plants.

430.5.3 Plant Protection After Delivery tothe Project Site: Plantstransported to the site shall be planted as soon as possible.
During any interim storage period, they shall not be exposed to excessive sun or drying winds. Any stock, that in the opinion
of the Engineer, has deteriorated due to exposure or has been damaged during transporting, will be removed and replaced at
the Contractor's expense.

430.5.4 Plant L ocation: The Contractor shall stake out the location of planting areas and plantings pit prior to any excavation.
Subject to the Engineer's approval, minor rel ocations may be accomplished at thistime to avoid unsuitable conditions, such as
utilities, rocky areas, poor soil, etc. If major relocations are necessary, the Engineer will provide revised plans.

430.5.5Ground Cover Areas: The planting beds shall be brought to finish grade before spreading thefertilizer or conditioning
material specified. Fertilizing and conditioning material shall be mechanically spread at auniform rate over the entire bed area.
After spreading, this material shall be uniformly cultivated into the upper 150 mm of soil using suitable equipment. The
resulting soil shall be in a friable condition suitable for planting. A pre-emergence control application is required prior to
planting.

Ground cover shall be planted in moist soil with the spacing as indicated on the plans. Each plant shall be planted with its
proportionate amount of soil so asto minimizeroot disturbance. After planting, the areashall beraked to restoreasmooth finish
grade and to provide drainage. Watering will begin immediately.
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The Contractor isresponsiblefor maintaining these areas until acceptance by the Contracting Agency. Maintenancewill include
protection from trespass or damage, weeding, watering, and removal of all debris. It may be necessary to install a protective
fence or barrier around these areas until growth is assured.

430.5.6 Shrub and Tree Pits: Planting pits shall be approximately circular with a diameter and depth at least twice the size
of the plant ball or container. It must be large enough to permit handling and planting without injury or breakage of the root
ball or root system. Unless otherwise specified, the excavated soil will be conditioned and used as prepared soil mix for backfill.
Plants will not be allowed to stand in these pits without watering.

Prepared soil mix shall consist of one part organic soil conditioner (Section 795), two parts excavated soil and 450 g of gypsum
and 110 g of soil sulphur per tree or 230 g of gypsum and 60 g of soil sulphur per shrub. The backfill shall be produced by
thoroughly combining these componentsinto ahomogeneous mixture. The Contractor shall notify the Engineer prior to mixing
prepared soil so that he may observethe mixing process. In addition, during backfilling, slow rel easefertilizer tablets, Agriform
21 gram tablets with a 20-10-5 analysis, shall be added in the following quantities:

For 3.8litercontainer ......................... 1 tablet

For 18.9 liter container ........................ 2 tablets
For 59.8 liter container ........................ 4 tablets
For 610 mmor largerbox ........... ... .. ...... 6 tablets

All containers shall be opened and removed in such a manner that the roots of the plant are not damaged. Balled plants
wrapping shall be loosened or cut back after the plant is positioned in the pit.

A layer of prepared soil mix shall be placed in the pit and the plant shall be set approximately in the center of the hole with the
root crown at its natural growing depth with respect to finish grade. The plant shall be faced so asto present the best appearance
and relationship to adjacent plantsor structures. It shall berigidly constrained until backfilling with prepared soil mix and slow
releasefertilizer tabletsis completed. The backfill will bethoroughly settled by tamping and watering so that all voidsarefilled.

Trees shall be supported by two tree stakes (Section 795) with atop tie placed for maximum support and a second tie placed
midway between top tie and ground level.

After planting, the plants shall be pruned as directed by the Engineer.
430.6 HEADER INSTALLATION:

Headers shall beinstalled at the location and grades as shown on the plans prior to planting operations. Stakes shall be located
at cornersand at intervals not to exceed 1.5 m and shall be driven to slightly below the top of the header. Headers shall be nailed
to the stakes with two nails, clinched 15 mm. Splice plates shall be used at butt joint; centered on the joint and nailed with four
nails.

430.7 CLEAN UP:

Any debris or other material dropped onto paved or graded area during excavation or hauling operation shall be promptly
removed and these areas shall be kept neat and clean at all times. Upon completion of planting operation, all remaining soil,
stones, and other debris shall be removed from the site and disposed of to the satisfaction of the Engineer.

430.8 PLANT GUARANTEE AND MAINTENANCE:

The Contractor shall insurethat all plant materialsarein asound, healthy, vigorous condition free from insects, bark abrasions,
or other objectionable disfigurements and shall immediately replace any plant which is unacceptable at any time up to and
including final acceptance of the project or completion of the plant establishment period whichever occurs later. When the
termination of the plant establishment period extends beyond the final acceptance date for the project, this additional period
of timefor plant establishment may be considered as aspecia warranty period within the standard 1-year guarantee period and
the Engineer may authorize final payment in accordance with Section 109. Unless otherwise authorized by the Engineer, the
Contractor shall maintain all landscaped areas on a continuous basis asthey are completed during the course of work and until
final project acceptance or the termination of the plant establishment period, whichever occurslater. Maintenance shall include
keeping thelandscape areasfree of debrisand weeding and cultivating the planted areas at interval s acceptableto the Engineer.
The Contractor shall provide adequate personnel to accomplish the required maintenance. Pruning and restaking of plantsshall
be as directed by the Engineer.
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430.9 PLANT ESTABLISHMENT PERIOD:

The Contractor shall request an inspection by the Engineer whenever substantial completion of the planting and related work
has been accomplished. After thisinitial inspection, and subject to his approval of the work, the Engineer will issue awritten
field notification to the Contractor setting the effective, beginning date for plant establishment. The plant establishment period
shall be for a period of 60 calendar days, but is subject to extension by the Engineer if the landscape areas are improperly
maintained, appreciable plant replacement is required, or other corrective work becomes necessary.

At final project acceptance or at the end of the plan establishment period, afinal acceptance inspection of the planted areaswill
be made by the Engineer.

430.10 MEASUREMENT AND PAYMENT:
Measurement and payment shall be in accordance with Section 109.

Thelump sum or unit pricesestablished on the proposal sheet shall befull compensation for furnishing all labor, material, tools,
and equipment and for performing all work necessary to compl ete the landscaping operation to include planting of trees, shrubs,
and ground cover.

End of Section
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SPRINKLER IRRIGATION SYSTEM INSTALLATION
440.1 DESCRIPTION:

The Contractor shall furnish all the necessary labor, materials, and equipment required to complete the installation of the
automatic sprinkler irrigation system providing full coverage to all plants and shrubs.

440.2 GENERAL:

Unlessotherwise specified, theautomatic sprinkler irrigation system layout as shown on the plans shall be considered schematic.
The Contractor shall lay out the entire system using stakes to indicate the location of the various components. Preliminary
adjustments to conform to actual site condition shall be accomplished at this time and the approval of the Engineer obtained
prior to any actual work being performed. Utility connections, both water and electrical, shall be as shown on the plans or as
designated by the utility concerned. Unless specifically exempted in the plans or specifications, the Contractor shall pay all costs
concerned in providing these services.

Prior to the acceptance of the project, the Contractor shall furnish the Engineer 4 copies of the manufacturer'sinstruction and
maintenance manual for each component or group of components to include parts listings and source of supply.

Prior to final inspection, the Contractor shall submit one set of corrected, as-built drawings showing the location of all pipe,
valves, wiring, and utility services.

All permits for installation or construction of any of the work included under this section, which are required by legally
constituted authorities having jurisdiction, shall be obtained and paid for by the Contractor, each at the proper time. He shall
also arrange for and pay all costs in connection with any inspections and examinations required by these authorities.

4403 MATERIALS:

Prior to the start of construction, the Contractor shall submit shop drawings per Section 105 on all material for approval of the
Engineer. All materials shall conform to Section 757.

440.4 LANDSCAPE IRRIGATION SYSTEM REMOVAL AND RESTORATION

When construction encroachesinto an existing landscaped irrigation system, the Contractor shall removethe conflicting portion
of the system within the right-of-way and/or easements and any portion which may remain under the proposed improvements,
whether shown or not shown on the plans. If the removals affect other areas of the system not in conflict with the construction,
the Contractor shall permanently or temporarily restore or modify the existing system to provide water to the unaffected areas.
Therestoration or modifications shall be completed within 24 hours after the disruption occurs or notification by the Engineer.

The Contractor shall restore the affected landscape irrigation system to an operational condition equal to or better than the
existing system. When necessary, bubbler and/or sprinkler heads shall bereinstalled at the edge of the new improvements. The
reconstructed or modified system shall provide completed irrigation coverage without overspray onto walks, pavement, walls,
buildings, etc.

The Contractor shall have the option to salvage and reuse existing materials. In the event that it is not feasible to reinstall the
salvaged materials, new materials shall be installed.

To provide ample notification for owners who desire to remove and restore their own system, the Contractor shall notify the
affected property owners at least fourteen (14) days prior to the scheduled removal of the irrigation system.

When determined by the Engineer that the existing sprinkler system can not be practically restored, the existing system shall
be plugged and removed as directed.

Unless specified by the agency and called out in the bid documents, thiswork shall be considered incidental to the contract and

no separate payment shall be made to comply with these provisions.
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440.5 TRENCH EXCAVATION AND BACKFILL:

Trenches and other excavations shall be sized to accommodate the irrigation system components, conduit, and other required
facilities. Additional space shall be provided to assure proper installation and access for inspection. Unless otherwise specified,
the minimum depth of cover over pipelines and conduits shall be as follows:

(A) Electrical conduit — 450 mm

(B) Waterlines continuously pressurized — 450 mm
(C) Lateral sprinkler [ines— 300 mm

(D) Plastic lines under pavement — 600 mm

The bottom of trenches shall be true to grade and free of protruding stones, roots or other matter which would prevent proper
bedding of pipe or other facilities.

Trenches and excavations shall be backfilled so that the specified thickness of topsoil isrestored to the upper part of the trench.
Compaction shall be in accordance with Section 301.

Water settling of trench backfill will not be permitted unless approved by the Engineer.
440.6 PIPE INSTALLATION:

(A) General. Pipe fittings shall be installed in accordance with the manufacturer's recommendations and these specifications.
When requested by the Engineer, the Contractor shall furnish the manufacturer's printed installation instructions before pipe
installation.

Pipe shall be bedded in at least 50 mm of finely graded native soil or sand to provide afirm, uniform bearing. After laying, the
pipe shall be surrounded with additional finely graded native soil or sand to at least 50 mm over the top of the pipe. Trench
backfill, sufficient to anchor the pipes, may be deposited before the pipeline pressure testing, except that joints shall remain
exposed until satisfactory completion of testing.

When two or more pipelines are installed in the same trench, they shall be separated by a minimum horizontal clear distance
of 150 mm and they shall be installed so that each pipeline, valve, or other pipeline component may be serviced or replaced
without disturbing the other.

Piping under concrete or asphalt shall normally be installed by jacking, boring, or hydraulic driving. When any cutting or
removal of asphalt and/or concrete work is necessary, it shall be saw cut in accordance with Section 601. Permission to cut
asphalt and/or concrete shall be obtained from the Engineer. Where piping on the drawings is shown under paved areas, but
running parallel and adjacent to planted areas, the intent of the drawingsisto install the piping in the planted area.

When plasticto steel pipe connectorsare required, these connections shall be accomplishedfirst. A non-hardening, non-oil base
pipe compound or liquid teflon shall be used on the male threads only. The joint shall be hand-tightened with final tightening
as necessary to prevent leaks accomplished with a strap wrench.

Threads shall be cut with clean sharp dies and shall conform to American Standards Association Specification B2.

Joints shall be made with a non-toxic non-hardening joint compound applied to the male threads only.

(B) When wrapped pipe is specified, joints and connectors shall not be wrapped until completion of the pressure test.

(C) Plastic Pipe. Plastic pipe shall be cut square, externally chamfered approximately 10-15 degrees, and all burrs and fins
removed. It shall bejoined utilizing threaded fittings or socket type, solvent welded fittings. Schedul e 80 pipe only will be used
for threaded joints. Field threading will be accomplished in the same manner as specified for steel pipe, except that a plug will

beinstalled in the bore of the pipe prior to threading to prevent distortion. Threaded pipe joints shall be made using teflon tape
on the male threads. Solvent will not be used for threaded joints. Threaded joints shall be hand tightened with final tightening
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as necessary to prevent leaks with a strap wrench. Solvent welded joints shall be made in accordance with ASTM D-2855, and
the type of solvent recommended by the pipe manufacturer shall be used. Solvent shall be applied to the pipe endsin such a
manner that no material isdeposited ontheinterior surface or forced into theinterior of the pipe during insertion. Excess solvent
on the exterior of the joint shall be wiped clean immediately after assembly.

The pipe shall be protected from damage during assembly. All vises shall have padded jaws and only strap wrenches shall be
used. Any plastic pipe which has been nicked, scarred, or otherwise damaged shall be removed and replaced. Care shall be
exercised so that stresses on apreviously made joints are avoided. Movement of the pipe following assembly, such aslowering
the pipe into the trench, shall not occur prior to the set time recommended by the manufacturer of the solvent cement used.

The plastic pipe will be snaked from side to side within the trench so as to provide approximately 300 mm of slack per each
30 m of pipe.

The pipeline will not be exposed to water for at least 12 hours after the last solvent welded joint has been made.
440.7 VALVES, VALVE BOXES, AND SPECIAL EQUIPMENT INSTALLATION:
Valves, backflow preventers, pressure regulators and related accessories shall be furnished and installed as specified.

All valves and other equipment shall be installed in a normal upright position unless otherwise recommended by the
manufacturer, and shall be readily accessible for operation, maintenance and replacement. Sectional control valves shall not
be located within range of sprinklers they control.

Gate valves and sectional control valves shall be installed below ground. Gate valves shall be housed in a covered concrete or
plastic box that will permit access for servicing. Sectional control valves shall be equipped with a sleeve and cap centered on
the valve stem.

Quick-coupler valves and garden valves projecting above grade shall beinstalled a minimum of 900 mm from curbs, pavement
and walks. In non-irrigated areas, quick-coupler valves shall be set flush with finish grade, andinirrigated areas at or just above
water level. They shall be installed on a double swing joint riser assembly. Garden valves shall be set 300 mm above finish
grade, and shall be installed on a galvanized riser. In non-irrigated areas all valve boxes, valve access sleeves, and caps shall
be set to finish grade, and in irrigated areas set adjacent to curbs, sidewalks or pavement at or just above water level. Valves
shall be set at sufficient depth to provide clearance between the cover and the cap, valve handle, or key when the valveisinthe
fully open position. Backflow preventers shall be provided with pipe supports and the accessories necessary to properly secure
the assembly. All backflow preventers shall be assembled with pipe, fittings, and risers of an approved material by the
contracting agency.

440.8 SPRINKLER HEAD INSTALLATION AND ADJUSTMENT:

In accordance with the requirements of Subsection 440.7 all mains and laterals, including risers, shall be flushed and pressure
tested before installing sprinkler heads. A water coverage test shall be performed after the sprinkler heads are installed.

(A) Location, Elevation and Spacing. Sprinkler head spacing shall not exceed the maximum shown on the drawings or
recommended by the manufacturer. They shall be installed with at least 100 mm clearance from adjacent vertical elements
projecting above grade such as walls, planter boxes, curbs and fences. Bubbler heads shall be installed a minimum of 50 mm
abovefinish grade. The Engineer will notify the Contractor in writing when the planted beds are sufficiently planted and settled
to make the necessary adjustments to the bubbler heads. Any adjustments are to be made within sixty (60) calendar days after
this notification is received and at no additional cost to the Contracting Agency.

(B) Riser Assembly. A top outlet riser assembly shall consist of a pipe riser threaded into atop outlet ell or tee installed in the
lateral supply line. Double-swing joint and single-swing joint riser assemblies shall utilize a horizontal 150 mm pipe nipple
threaded into a side outlet ell or tee installed in the lateral supply line. For a double-swing joint, 3 ells shall be used in the
remaining assembly ahead of the vertical riser pipe. For asingle-swing joint, one ell shall be used.

(C) Sprinkler Head Adjustment. After all sprinkler heads are installed and the irrigation system is operating, each section or
unit shall be adjusted and balanced, with al section control valvesfully open to obtain uniform and adequate coverage. Sprinkler
heads having adjustable pin nozzles or orifices shall have the pins adjusted to provide adequate distribution of water over the
coverage pattern. The Contractor shall substitute larger or smaller nozzle coresin non-adjustable sprinkler heads as necessary.
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4409 AUTOMATIC CONTROL SYSTEM INSTALLATION:

The Contractor shall install acomplete automatic irrigation control system including the automatic controller, remote control
valvesand wiring, and all necessary accessoriesand utility service connection including the junction box and any work required
from the stubout provided by the power company.

The automatic controller shall beinstalled outside of the coverage pattern of the irrigation system at the location designated in
the contract documents. The foundation for the controller shall be Class C concrete of the size shown on the plan or
recommended by the manufacturer. The control componentsin the controller shall be fused and the chassis shall be grounded.
The controller shall be installed in a steel security cabinet with metal hasp and padlocks unless the controller is to be placed
with a building or walled enclosure.

Remote control valves shall be compatible with the automatic controller. The valveisto be housed in aplastic box with locking
cover, and it shall beinstalled with at |east a 150 mm clearance below the plastic cover. The box shall be set to finish gradein
non-irrigated areas and adjacent to curbs, sidewalks or pavement at or just above high water elevation in irrigated areas.

All service wiring shall beinstalled in rigid conduit from the service point to the controller at the minimum depth specified in
Subsection 440.2. A separate disconnect switch or combination meter socket, asrequired, shall be installed between the source
of power and the controller. The minimum service wire shall be No. 12 AWG copper 600 volt type, TWH or larger asrequired
by the contract documents or controller manufacturer. Wire splices shall be located only in specified pull boxes and shall be
made with a packaged kit approved for underground use. Pull boxes shall be plastic with locking covers set to proper elevations
on a 300 mm layer of crushed rock or washed gravel.

All wiring issuing from the controller shall bedirect burial installed in main or lateral waterline trencheswherever practicable.
Thewiring shall be bundled and secured to the lower quadrant of theirrigation pipeline at 3 m intervals with plastic electrical
tape. Sufficient slack shall beleft in the wiring or tubing to provide for expansion and contraction. When the control wiring or
tubing cannot be installed in a pipe trench, it shall be installed a minimum of 450 mm below finish grade.

All pilot or “hot” wires are to be of one color and all common wires are to be of another color.

Unless otherwise required, all control wiring shall be direct burial Type UF, No. 14 AWG copper. Splicesin control wire shall
be madein accordance with the requirementsfor servicewire. Sufficient slack shall beleft at each spliceand point of connection
in pull boxes and valve boxes so that in case of repair the valve bonnet or splice may be brought to the surface without
disconnecting the wire. No splices shall be permitted under pavement.

All wiring shall be tested for continuity, open circuits, and unintentional grounds prior to connecting the equipment.

Upon completion of the work the control system shall be in operating condition with an operational chart mounted within the
controller cabinet.

440.10 FLUSHING AND TESTING:

After completion and prior to the installation of any terminal fittings, the entire pipeline system shall be thoroughly flushed to
remove all foreign material. After flushing, the following tests shall be conducted in the sequence listed below. All equipment,
materials, and labor necessary to perform the tests shall be furnished by the Contractor and all tests shall be conducted in the
presence of the Engineer.

(A) Pipeline Pressure Test. A water pressure test shall be performed on all pressure mains and laterals before any couplings,
fittings, valves, and thelike are conceal ed. All open ends shall be capped after the water isturned into the linesin such amanner
that all air will be expelled. Pressure mains shall be tested with all control valvesto lateral lines closed. After the pressure main
test, all valves shall be opened to test lateral lines. The constant test pressure and the duration of the test are as follows:

Mans ......... .. .. 6 hours at 875 kPa
Laterals . ........ 2 hours at 700 kPa
Revised 1999
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(B) Sprinkler Coverage Test. The coverage test shall be performed after sprinkler heads have been installed and shall
demonstrate that each section or unit in the irrigation system is balanced to provide uniform and adequate coverage of the areas
serviced. The Contractor shall correct any deficiencies in the system.

(C) Operational Test. The performance of all components of the automatic control system shall be elevated for manual and
automatic operation.

During the maintenance period specified and at least 9 days prior to final acceptance, the Contractor shall set the controller on
automatic operation and the system shall operate satisfactorily during this period. All necessary repairs, replacement and
adjustment shall be made until all equipment, electrical work, controls and instrumentation are functioning in accordance with
the contract documents.

440.11 MEASUREMENT AND PAYMENT:
Measurement and payment shall be in accordance with Section 109. The lump sum or unit prices established in the proposal

sheets shall be full compensation for furnishing al labor, materials, tools and equipment, and performing all work necessary
to complete the sprinkler irrigation system described or specified in the contract documents.

End of Section

440-5 Revised 1999






Section

501

505

506

510

511

515

520

525

530

PART 500

STRUCTURES

Title

DrVING PIlES . 501-1
CONCIete SITUCKUNES . . . .o ot e e e e e e 505-1
Precast Prestressed Concrefe Members . . .. ..o 506-1
Concrete BIOCK Masonry . . ..o e 510-1
BIiCK MasOnry . .o 511-1
StEEl SITUCIUNES . . . o 515-1
Steel and Aluminum Handrails . . .. .. ... 520-1
Pneumatically Placed Mortar . . ... ... . 525-1

PaiNtiNg . ..o 530-1






SECTION 501
DRIVING PILES
501.1 DESCRIPTION:

Piles driven under this specification shall be accurately spaced, and driven either vertically or to the prescribed batter, as
indicated on the plans; no greater variation from the vertical or specified batter line than 20 mm per meter of length being
permitted. Piles otherwise driven, and those seriously damaged in driving shall be removed, or cut off, and replaced with new
piles. Should any pile be raised by the subsequent driving of others, it shall be redriven.

The pile tip elevations shown on the plans are approximate, and are to be used as a basis for establishing quantities for piling,
including exploratory piles, for bidding purpose only.

When required in the special provisions one pile of the type selected or designated for the work shall be driven in each pier and
abutment area as an exploratory pile. The location of these piles shall be determined by the Engineer.

The conditions under which the exploratory piles will be driven shall be as ordered by the Engineer. These exploratory piles
shall be furnished and driven by the Contractor, and under normal circumstances shall be left in place and utilized as one of
the specified piles.

Exploratory piles shall be driven with the same size and type hammer operating with the same effective energy and efficiency
asthat to be used in driving the remainder of the piles.

The purpose of driving the exploratory pilesisto determine the length and penetration that will be required in the balance of
the piles. Therefore, no piles other than the exploratory piles shall be driven at each pier or abutment area until such
determination has been made by the Engineer, and has been reported to the Contractor.

The Engineer shall order thetip elevation to which the piling shall be driven for the particular pier or abutment. All pilesshall
be driven to the tip elevation as established by the Engineer or deeper if necessary to develop the prescribed bearing value as
determined by the formula prescribed below.

Required excavations in the areas through which the piles are to be driven shall be made before any pile is driven. No
excavation may be made below the bottom of the pile footing elevation, unless approved by the Engineer.

When piles are to be driven through bridge approach embankment and the depth of the embankment at the pile locationisin
excessof 1.5 m, the pile shall be driven in ahole drilled through embankment. The hole shall have a diameter of not less than
the butt diameter of the pile plus 150 m. After driving the pile, the annular space around the pile shall be filled to ground
surface with dry sand or pea gravel.

No piles shall be driven within 7.5 meters of any concrete that has not attained a minimum compressive strength of 15 MPa.
501.2 DRIVING EQUIPMENT:

Pile hammers, shall be an approved type that develop sufficient energy to drive the pile at a penetration rate of not less than3
mm per blow at the required bearing value and shall develop an energy per blow at each full stroke of the piston of not lessthan

3 joulesfor each kilogram of mass driven.

Drop hammers may be used on timber pile only. Drop hammer shall have a mass not less than 1350 kg and shall be equipped
with proper leads and hoisting equipment to handle the work efficiently. The fall of the hammer shall not exceed 3 m.

Steam or air hammers shall be furnished with boiler or air capacity at least equal to that specified by the manufacturers of the
hammers to be used. The boiler or compressor shall be equipped with an accurate pressure gauge at all times. The valve
mechanism and other parts of steam or air hammers shall be maintained in first class condition so that the length of stroke and
number of blows per minute for which the hammer is designed can be obtained at the required bearing value. Steam or air
hammers not meeting these specifications, shall be removed from the work.

Other types of pile driving equipment may be used under conditions approved by the Engineer.
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When necessary to obtain the specified penetration and with the approval of the Engineer, the Contractor may supply and
operate one or more water jets and pumps, furnish the necessary drilling apparatus and drill holes not greater than the diameter
of the pile to the proper depth and drive the piles as specified below.

If apileissetinadrilled hole, it shall be driven sufficiently to fix the point firmly and secure full bearing. The use of jets at
locations where the stability of embankments or other improvements would be endangered will not be permitted.

The cost of any jetting or drilling that may be required shall beincluded in the price bid for driving piles, or for other applicable
items of work.

The use of followers, underwater hammers, or hammers not in leads will not be permitted unless authorized by the Engineer.
When afollower or underwater hammer is used, one pile in each bent or footing shall be furnished sufficiently long to permit
being driven without a follower or underwater hammer.

501.3 PREDRILLED HOLES:

When approved by the Engineer, piles may be driven in predrilled holes. The holes shall have adiameter not greater than the
diameter of the pile at the ground surface. The depth of the predrilled hole shall be adjusted by the Contractor as directed by
the Engineer as the work proceedsin order to maintain adequate bearing. Minimum penetration of the pile below the bottom
of the predrilled hole shall be 1.5 m unless otherwise authorized by the Engineer.

501.4 DRIVING:

During driving operations, the pile heads shall be protected and held in position by the use of a steel driving block or anvil.
Timber piles shall be sound headed and square or shaped to closely fit the driving head. The heads of the piles may be protected
by means of heavy steel or wrought iron rings. The heads of timber or concrete piles or casings shall be protected from direct
impact of the hammer by a cushion head block. The cushion shall be maintained in good condition during the entire driving
operation. This cushion driving block shall be so arranged that any reinforcing bars projecting above the piles will not be
displaced or injured in driving. For driving steel H-beam piles, and shells without a mandrel for cast-in-place concrete piles,
steel combination driving heads and pilots shall be used. The driving heads shall closely fit the top of the steel pile or shell and
shall extend down the sides of the pile at least 100 mm. Piles materially out of lie as determined by the Engineer, shall be pulled
and replaced.

501.5 BEARING VALUE:

Piles shall be driven to the penetration and bearing value shown on the plans asaminimum. Timber piles shall not be driven
to a bearing value exceeding 180 kN. The bearing value shall be determined from the applicable formulain the following
schedule.

(A) For piles driven with a drop hammer:
167WL

s+25.4

(B) For pileswith asingle acting steam or air hammer and open type diesel hammers:

167WL p. _167E
s+2.54 or s+2.54

(C) For piles driven with a double acting steam or air hammer and closed type diesel hammer:

p _ 167L(W-0.001ap) p_ 167E
- or - 9
s+2.54 s+2.54
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(D) For precast concrete piles:

167WL _ . _ .
p=—— for single acting steam or air hammer and open type diesel

i 2 54W” hammers

P - 167L (W+0.001ap) : . )
= for double acting steam or air hammer or closed type diesel hammer
Wﬂ
S+2.54
W

(E) For pilesdriven to abatter, the safe bearing value of the pile shall be taken

as U times P, the value of U being determined as follows:

r—g'UC

"

W

m

0.25(4-m
U= # for drop hammers

y1+ml

~ 0.1(10-m) _ .
u=—"2+ for steam or air hammer and diesel hammers

y1+ml

a coefficient, less than unity.

safe bearing load developed by the pilein kilonewtons.
weight of hammer in kilograms.

length of stroke or height of fall of the hammer in meters.

penetration of the pile into the ground per blow in millimeters, taken as the average over the last 10 blows for drop
hammers and 10 to 20 for steam hammers. Penetration shall be measured at a time when there is no appreciable
rebound of the hammer and preceding blow was struck upon a sound pile head or driving block.

effective area of the piston in square millimeters.

mean effective steam pressure in the case of steam hammers or mean effective pressure in the case of air hammers, in
kilopascals.

manufacturer's rating of energy developed by the hammer in joules per blow.
mass of pilein kilograms.

tangent at the angle of batter.

501.6 CUTOFF AND EXTENSION:

Timber piles which are to be capped shall be accurately cut off so that true bearing is obtained on every pile without the use of
shims. Other timber piles shall be cut off on the square at the elevation designated. Pilesinaccurately cut off shall be replaced.
Splicing of timber pileswill not be permitted, except upon written permission of the Engineer.

The tops of treated piles, after cutoff, except piles that are to be capped with concrete, shall be treated as specified in Section
779.
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Concrete piles shall be cut off at such elevation that they will extend into the cap or footing asindicated on the plans. Concrete
piles may be cast the full length of the reinforcing bars, provided that the concreteis cut off to expose the steel as shown on the
plans after the piles have been driven. When it is necessary after driving, to increase the length of precast concrete piles,
concrete shall be removed to expose sufficient reinforcing steel to permit alap of at least 20 diameters. The added length shall
be sufficient to reach the elevation of the bottom of the cap and shall be of the same section and the same reinforcement as the
pileitself, or as shown on the plans.

When concrete piles are driven or cut off below the elevation of the bottom of the cap, the pile section shall be extended to the
elevation of the bottom of the cap by means of areinforced concrete extension constructed in accordance with the details shown
on the plans.

Steel shellsor concrete casings for cast-in-place concrete piles shall be cut off at the designated elevations. Thework of cutting
off precast concrete piles or concrete casings shall be performed in such a manner as to avoid spalling or damaging the pile
below cut-off. In case of such damage the pile shall be replaced or repaired as required by the Engineer.

All cut off lengths of piling shall become the property of the Contractor and shall be disposed of outside the project area.
501.7 LOAD TESTING:

A loading test shall consist of the continuous application of aload of twice the design load to the pile being tested. The pile
shall be considered to have a bearing value equal to the design load if the permanent settlement produced by such test loading
is not greater than 6 mm.

Unless otherwise permitted by the Engineer the loading tests shall be completed before the remaining piles are cast or driven.

Under normal circumstances, if |oad tests are required, they shall be performed on the exploratory piles. Theloading shall not
be applied until 48 hours after the pile is driven and, in the case of cast-in-place piles, the concrete has attained a minimum
compressive strength of 15 MPa.

In order to conduct the prescribed loading test, the Contractor shall provide proper and suitable facilities and equipment by
means of which aprescribed test |oad may betransmitted vertically to each pileto be so tested. Provision for varying the applied
load must also be made, and the loads applied must be truly determinate and truly axial with the pile. The loading equipment
or device so provided must be so constructed and arranged that any marks, gauges, dials or other instruments required to
determine or measure deflection or settlement of the pile may be conveniently installed and observed without endangering either
the observer or the instruments so installed.

The test loads shall be applied under the direction of the Engineer and at such rate or in such increments as he may specify.
When aload test of apileiscommenced, thetest shall be continuous, and the Contractor shall furnish all facilitieson a 24 hour,
7 day week basisuntil thetest iscompleted. Forty-eight hoursafter al deflection and settlement has ceased, or sooner if directed
by the Engineer, the test load shall be removed at such rate or in such increments as the Engineer may direct. If the results of
the above described operationsindicate that excessive permanent settlement of thetest pile has occurred the pile shall bedriven
to such additional depth as the Engineer may specify, and the above described test loading operations then repeated, if so
directed by the Engineer. Each complete operation, which shall include loading and unloading as above prescribed, shall be
considered as an individual test.

501.8 MEASUREMENT:

Furnishing piles will be measured by the linear meter of piles furnished in accordance with the lengths specified on the plans
or ordered by the Engineer, except that no measurement for payment will be made for furnishing piles which are subsequently
damaged in handling or driving to the extent that they are unusable.

No measurement for payment will be made for falsework piles.

Driving piles will be measured by the linear meter from the tip to the required cut-off point of all piles satisfactorily driven.
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Splicing pileswill be measured asaunit for each splice made, when splicing isrequired because of pilelengthsdrivenin excess
of those specified on the plans.

No measurement for payment will be made of splices made to obtain pile lengths in accordance with the plans.
Pile loading tests will be measured as a unit for each test made as specified or as directed.
501.9 PAYMENT:

The accepted quantities of piling, measured as provided above, will be paid for at the contract unit prices for furnishing piles,
driving piles, splicing piles and pile loading tests.

When more than one type of piling is shown, each type will be scheduled and paid for separately.

When not otherwise provided, payment for splicing piles will be made at the contract unit price per splice arrived at by
multiplying the contract unit price per linear meter for furnishing the pile by the factor five.

When test piles are specified on the plans, the bidding schedule will not contain specific items for furnishing, driving and
splicing test piles. Test pileswill be measured and paid for asin the case of other piles.

End of Section

501-5



SECTION 505
CONCRETE STRUCTURES
505.1 DESCRIPTION:

Concretebridges, culverts, catch basins, manhol es, retaining walls, abutments, piers, footings, foundationsand similar structures
shall be constructed in conformity with the plans and specifications. Concrete for use in work constructed under this
specification and testing thereof shall conform to the requirements of Section 725. Reinforcing shall conform to the
requirements of Section 727.

Safe and suitable ladders shall be provided to permit access to all portions of the work.
505.2 SUBGRADE FOR CONCRETE STRUCTURES:

Each subgrade upon which concreteis placed shall befirm and freefrom water. Ground water shall be kept several centimeters
below subgrade until the concrete has set. When the subgrade isin dry earth, it shall be moistened with water from a spray
nozzle immediately before concrete is placed.

When the design detail sfor the project providefor the construction of filter or drain material consisting of gravel or combination
of gravel and sand, which material becomes subgrade for concrete, the placing of steel reinforcement and pouring of concrete
shall follow the placing of thefilter or drain material asclosely aspractical. Thefilter or drain material shall be kept dewatered
to the extent necessary to prevent any portion of concrete materials being carried away before the concrete has attained its final
set. No payment will be made for the work required to keep such material s dewatered, other than such costs as may be included
in the prices bid for various items of work or amount bid for dewatering when the schedule provides an item for same.

When concreteisto rest onrock, therock shall befully uncovered. The surface of therock shall be removed to adepth sufficient
to expose sound rock. Bedrock shall be roughly leveled off or cut to approximately horizontal and vertical steps. Seamsin the
rock shall be grouted as directed by the Engineer and the base for structures shall be slush grouted or otherwise treated as the
Engineer may direct.

505.3 FORMS:

Forms shall be of suitable material and of type, size, shape, quality, and strength to enable construction asdesigned. Theforms
shall be true to line and grade, mortar tight, and sufficiently rigid to resist any appreciable amount of springing out of shape
during placing of the concrete. The responsibility for their adequacy shall rest with the Contractor. All dirt, chips, sawdust,
nails, and other foreign matter shall be completely removed from forms before any concreteis deposited. The surfacesof forms
shall be smooth and free from irregularities, dents, sags and holes that would appreciably deface the finished surface. Forms
previously used shall be thoroughly cleaned of al dirt, mortar and foreign matter before being reused, and the reuse of forms
shall be subject to the approval of the Engineer. Before concrete is placed in forms, al inside surfaces of the forms shall be
thoroughly treated with an approved releasing agent that will leave no objectionable film on the surface of the forms that can
be absorbed by the concrete. Care shall be exercised that no releasing agent is deposited on previously placed concrete.

Formsfor all surfacesthat will not be completely enclosed or hidden below the permanent surface of the ground shall be made
of surfaced lumber, or material whichwill provideasurfaceat |east equally satisfactory. Any lumber or material which becomes
badly checked or warped prior to placing concrete may be rejected.

Formsfor all exposed surfaces of bridges, viaducts, overcrossings and similar structures shall be constructed of plywood or an
approved equal. Plywood for formsshall be exterior type, of the grade Concrete-Form Exterior, conforming to the specifications
of theNBS, Commercial Standards|atest edition. Plywood shall befurnished and placedin 1.2 mwidthsand in uniformlengths
of not lessthan 2.4 m, except where the dimension of the member formed isless than the specified panel dimension. Plywood
shall be placed with the grain of the outer pliesin the direction of the span. Where plywood is attached directly to the studding
or joints, the panels shall be not lessthan 15 mm thick, and the studdings or joints shall be spaced not more than 300 mm, center
to center. Plywood lessthan 15 mm thick, otherwise conforming to the requirements specified, may be used with a continuous
backing of 15 mm sheathing. All form panelsshall be placed in aneat, symmetrical pattern with the horizontal jointslevel and
continuous.
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SECTION 505

Wood forms for copings and curbs shall have athickness of not less than 40 mm and awidth of not less than the full depth of
coping or curb.

Unless otherwise shown on the plans, all sharp edges shall be chamfered with 20 mm triangular fillets. Forms for curved
surfaces shall be so constructed and placed that the finished surface will not deviate appreciably from the arc of the curve.

Forms shall be so constructed that portions, where finishing is required, may be removed without disturbing portion of forms
to remain.

Forms for girders and slabs shall be cambered as may be required by the Engineer.
Forms shall, as far as practicable, be so constructed that the form marks will conform to the general lines of the structure.

Form clamps or bolts, approved by the Engineer, shall be used to fasten forms. The use of twisted wire loop tiesto hold forms
in position will not be permitted, nor shall wooden spreaders be used unless authorized by the Engineer. Clamps or bolts shall
be of sufficient strength and number to prevent spreading of the forms. They shall be of such type that they can be entirely
removed or cut back 25 mm below the finished surface of the concrete. Forms for outside surfaces shall be constructed with
stiff wales at right angles to the studs and all form clamps shall extend through and fasten such wales, all based on the rate of
concrete pour.

The Contractor may at his own option, pour such portions of the concrete for the structure directly against the side of the
excavation or sheathing without the use of outside forms, provided that the following conditions are met.

(A) If concreteis poured directly against the sides of the excavation, the faces of the excavation must be firm and compact, and
be able to stand without sloughing off and be at al points outside the concrete lines shown on the plans.

(B) If concreteis poured against sheathing, such sheathing shall be closely fitted and shall be outside of the concrete lines shown
onthe plans. Those surfaces against which the concreteisto be poured shall be faced with building paper. Except as otherwise
specified all sheathing shall be removed, but not until either at least 7 days after placing concrete or until the concrete has
attained a strength in compression of not less than 15 MPa. Care should be used in pulling sheathing so asto avoid damaging
the concrete. Voids left by the removal of sheathing, piles and/or similar sheathing supports shall be backfilled with material
having a sand equivalent of not less than 30 and consolidated by jetting as directed by the Engineer. When, in the opinion of
the Engineer, field conditions or the type of sheathing or methods of construction used by the Contractor are such as to make
the removal of sheathing impracticable, that portion of the sheathing against which concrete has been poured may be left in
place.

Regardless of the method used in pouring concrete without outside forms the following stipulations shall hold:
(A) Thereinforcing steel shall be accurately set and held firmly in place, to the satisfaction of the Engineer.

(B) No direct payment will be made for building paper, sheeting, gunite or concrete placed outside of concrete lines shown on
the plans. The cost thereof shall be absorbed in the prices bid for the various items of work.

(C) The Contractor shall assume all risks of damage to the work or to existing improvements due to any reason whatsoever that
may be attributable to the method of construction outlined above.

505.3.1 Removal of Forms. The falsework supporting any span of a continuous or rigid frame structure subject to bending
stress shall not be released until after the last concrete placed in the span and in the adjoining spans, excluding concrete above
the deck slab, has attained a compressive strength of not less than twice the design unit stress, or 21 days after the concrete is
placed, whichever occursfirst.

Stairway riser forms shall be removed and the finish of the steps completed on the day the concreteis placed. Metal stairway
treads, if required by the plans, shall be installed immediately after the steps have been placed.
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Sideforms for beams, girders, columns, railings, or other members wherein the forms do not resist dead load bending shall be
removed not more than 24 hours after placing concrete, where finishing is required, unless otherwise directed by the Engineer,
provided that satisfactory arrangements are made to cure and protect the concrete thus exposed.

Side forms for arch rings, columns, and piers shall be removed before the members of the structure which they support are
poured or placed so that the quality of the concrete may be inspected. Such forms shall be so constructed that they may be
removed without disturbing other forms which resist direct load or bending stress.

Forms and shoring for box and arch sections of sewers and storm drains may be removed as follows:

(A) Formsfor open channel walls — 16 hours.

(B) Outside forms of box sections and inside wall forms of box sections which do not support the slab forms — 16 hours.
(C) Arch sections in open cut — 12 hours.

(D) Slab forms for box sections:

(1) Type Il Cement — 48 hours or 20 hours per meter of span between supports, whichever is greater.

(2) Type 111 Cement — 24 hours or 10 hours per meter of span between supports, whichever is greater.

(3) Type V Cement — 56 hours or 23 hours per meter of span between supports, whichever is greater.

The periods of time at which the Contractor may remove forms, as set forth above, are permissive only and subject to the
Contractor's assuming all risks that may be involved in such removals. At his option, except for surfaces to be finished, the
Contractor may leave the formsin place for such longer periods as are, in his opinion, required.

505.4 FALSEWORK:

All falsework shall be designed and constructed to provide the necessary rigidity and to support the loads. Falsework for the
support of asuperstructure shall be designed to support the loads that would beimposed if the entire superstructure were poured
at onetime.

All falsework, staging, walkways, forms, ladders, cofferdams, and similar accessories shall equal or exceed the minimum
applicable safety requirements of Section 107. Compliance with such requirements shall not relieve the Contractor from full
responsibility for the adegquacy and safety of said items.

Falsework shall be founded upon a solid footing safe against undermining and protected from softening. When the fal sework
is supported on timber piles, the piles shall be driven to abearing value as determined by the formula specified in Section 501,
equal to the total calculated pile loading. The maximum calculated pile loading shall not exceed 180 kN.

Falsawork and forms shall be so constructed as to produce in the finished structure the lines and grades indicated on the plans.
Suitablejacks or wedges shall be used in connection with the fal sework to set the formsto grade or camber shown on the plans,
or to take up any settlement in the form work either before or during the placement of concrete. Single wedgesfor this purpose
will not be permitted; it being required that all such wedges be in pairs to insure uniform bearing. Dead load deflection in
stringers and joints will be compensated for by varying depths of the joists or by using varying depth nailing strips.

Arch centering shall be removed uniformly and gradually, beginning at the crown and working toward the springing, to permit
the arch to take its load slowly and evenly. Centering for adjacent arch spans shall be struck simultaneously.

Falsework under any continuous unit or rigid frame shall be struck simultaneously; the supporting supports being released
gradually and uniformly, starting at the center and working both ways towards the supports.

505.4.1 Falsework Design: Falsework shall be designed by the Contractor to carry all loads and pressures which may be
applied to it. The construction loads to be applied are as follows:
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Tunnel centering — 100 percent of the concrete load where concrete is placed by pumping. Forms shall be so constructed to
provide adequate relief for excessive pump pressure.

All other structures — alive load of 1.4 kN/m? of horizontal area.
Transverse and longitudinal bracing — a horizontal force equal to 2 percent of the vertical 1oad.

The unit stresses for wood falsework shall be those recommended in the West Coast Lumbermen's Association's standard
grading and dressing rules increased 25 percent for short time loading.

Falsawork may be bolted or spiked at the option of the Contractor, but the use of bolts and spikes shall not be combined in the
same connection. The allowable spacings and connection values of bolts and spikes shall be in accordance with the national
design specificationsfor stress-gradelumber and itsfasteningsasrecommended by National Lumber Manufacturers Association
except that an additional allowance of 25 percent for temporary use shall be added to the connection values for bolts and spikes.

Ends of columns bearing on wedges shall be tied in both direction by girts.

Unit stresses for steel falsework shall be in accordance with the requirements of the specifications for design, fabrication and
erection of structural steel for buildings of the AISC.

505.5 PLACING REINFORCEMENT:

Reinforcing bars shall be accurately placed as shown on the plans and shall be firmly and securely held in position by wiring
at intersections with wire not smaller than 1.58 mm and by using concrete or metal chairs, spacers, metal hangers, supporting
wires and other approved devices of sufficient strength to resist crushing under full load. Wooden supports shall not be used.
Placing bars on layers of fresh concrete as the work progresses and adjusting bars during the placing of concrete will not be
permitted. Before placing in the forms, all reinforcing steel shall be thoroughly cleaned of mortar, oil, dirt, loose mill scale,
loose or thick rust and coatings of any character that would destroy or reduce the bond. No concrete shall be deposited until
the placing of the reinforcing steel has been inspected and approved.

Bundle bars shall be tied together at not more than 1.8 m centers.

505.5.1 Splicing: Splices of bars shall be made only where shown on the plans or as approved by the Engineer. Where bars
are spliced they shall be lapped at |east 30 diameters, unless otherwise shown on the plans.

Welding of reinforcing steel will not be permitted unless specifically authorized by the Engineer.

505.5.2 Bending Reinforcement: Bends and hooks in bars shall be made in the manner prescribed in the ACI, Manual of
Standard Practice.

Bars shall not be bent nor straightened in a manner that will injure the material. Bars with kinks or unspecified bends shall
not be used.

505.5.3 Welded Wire Fabric: Welded wire fabric shall be held firmly in place and spliced not less than 2 meshes.
505.6 PLACING CONCRETE:

Where a schedule for placing concrete is shown on the plans, no deviation will be permitted therefrom unless approved in
writing by the Engineer.

The placing of concrete for a given pour shall start at the low point and shall proceed upgrade, unless otherwise permitted by
the Engineer.

With the exception of concrete placed in slope paving and aprons, and concrete placed under water, all concrete shall be

compacted by means of high frequency internal vibrators of atype, size and number approved by the Engineer. The number of
vibratorsemployed shall be ampleto consolidate theincoming concreteto aproper degreewithin 15 minutes after it isdeposited
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intheforms. Inall cases, at least 2 vibrators shall be available at the site of the structure in which more than 20 m® of concrete
isto be placed. Thevibrators shall not be attached to or held against the forms or the reinforcing steel. The locations, manner
and duration of the application of thevibrators shall be such asto secure maximum consolidation of the concrete without causing
segregation of the mortar and coarse aggregate, and without causing water or cement paste to flush to the surface. Fresh
concrete shall be spread in horizontal layers insofar as practicable and the thickness of the layers shall not be greater than can
be satisfactorily consolidated with the vibrators. 1f additional concreteisto be placed, care shall be taken to remove all laitance
and to roughen the surfaces of the concrete to insure that fresh concrete is deposited upon sound concrete surfaces. Layers of
concrete shall not be tapered off in wedge-shaped slopes, but shall be built with square ends and level tops.

Mixed concrete, after being deposited, shall be consolidated until all voids are filled and free mortar appears on the surface.
The concrete shall be placed as nearly as possibleinitsfinal position and the use of vibrators for extensive shifting of the mass
of fresh concrete will not be permitted.

Fresh concrete shall not be permitted to fall from a height greater than 1.8 m without the use of adjustable length pipes or
elephant trunks.

The use of approved external vibratorsfor compacting concrete will be permitted when the concreteisinaccessiblefor adequate
compaction provided the forms are constructed sufficiently rigid to resist displacement or damage from external vibration.

During the placing of concrete, care shall be taken that methods of compaction used will result in asurface of even texture free
fromvoids, water or air pockets, and that the coarse aggregate is forced away from the formsin order to leave a mortar surface.
Spades or broad-tined forks shall be provided and used to produce the desired results if required by the Engineer.

The use of chutesin conveying or depositing concrete will be allowed only at the discretion of the Engineer, and wherever they
are used they shall be laid at such inclination aswill permit the flow of concrete of such consistency asisrequired. The use of
additional water in mixing the concrete to promote free flow in chutes of low inclination will not be allowed. Where necessary
in order to prevent segregation, chutes shall be provided with baffle boards or a reversed section at the outlet.

Columns shall be poured preferably through pipes of adjustable length and not less than 150 mm in diameter.

Horizontal members or sections shall not be placed until the concrete in the supporting vertical members or sections has been
consolidated and a minimum 2 hour period has elapsed to permit shrinkage to occur.

Walkways shall be provided along each side and for the full length of bridge structures outside the deck area. These walkways
shall be of sufficient width, and so constructed as to provide for the support of the bridges from which the longitudinal floats
specified areto be operated. Inspection walkways and access thereto shall be provided under the deck forms between each pair
of girders and outside of each outside girder for the full length of the bridge structure. The walkways shall be not more than
2.4 m below the concrete to be inspected.

505.6.1 Joints: Thework shall be so prosecuted that construction jointswill occur at designated places shown on plans unless
specifically permitted otherwise by the Engineer. The Contractor shall complete, by continuous depositing of concrete, section
for the work comprised between such joints. The joints shall be kept moist until adjacent concrete is placed.

All construction joints at the bottom of walls or arches, at the top of walls, and all longitudinal construction joints having a
keyed, stepped or roughened surface shall be cleaned by sandblasting prior to pouring the adjacent concrete. Any quality of sand
may be used which will accomplish the desired results.

The sandblasting operations shall be continued until all unsatisfactory concrete, and all laitance, coatings, stains, debris, and
other foreign materials areremoved. The surface of the concrete shall be washed thoroughly to remove all loose material. The
method used in disposing of waste water employed in washing the concrete surfaces shall be such that the waste water will not
stain, discolor, or affect exposed surfaces of the structures. The method of disposal will be subject to the approval of the
Engineer.

All horizontal construction joints or those on slight slopes, shall be covered with Class D mortar as specified in Section 776.
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Expansion and contraction joints in the concrete structures shall be formed where shown on the plans and as directed. In
general, such joints shall have smooth abutting surfaces, painted or separated and sealed as detailed on the plans. No
reinforcement shall be extended through the joints, except where specifically noted or detailed on the plans. Concrete or mortar
shall not be permitted to lap these joints in such a manner as to effect atie or bond that would later promote spalling.

Asphalt paint or premolded asphalt filler used in joints shall be as specified in Section 729.

No direct payment will be made for furnishing and placing asphaltic paint, premolded asphaltic filler or other types of joint
separators; their costs shall be included in the price bid for the item of work of which they are a part.

505.6.2 ADVERSE WEATHER CONCRETING:

(A) Hot Weather Concreting: Hot weather is defined as any combination of high ambient temperature, low relative humidity,
and wind velocity which would tend to impair the quality of fresh concrete. These effects become more pronounced as wind
velocity increases. Sincelast minuteimprovisationsarerarely successful, preplanning and coordination of all phasesof thework
are required to minimize these adverse effects.

As an absolute minimum, the Contractor shall insure that the following measures are taken:

1. An ample supply of water, hoses, and fog nozzles are available at the site.

2. Spare vibrators are on hand in the ratio of one spare vibrator for each three in use.

3. Preplanning has been accomplished to insure prompt placement, consolidation, finishing, and curing of the concrete.

4. Concrete temperature on arrival should be approximately 15°C. and in any event shall not exceed 32°C. The use of cold
water and ice is recommended.

5. The subgrade is moist, but free of standing water.
6. Fog spray is utilized to cool the forms and steel.

Under extreme conditions of high ambient temperature, exposure to the direct rays of the sun, low relative humidity, and wind,
even strict adherence to these measures may not produce the quality desired and it may be necessary to restrict concrete
placement to early morning only. If thisdecision is made, then particular attention must be directed to the curing process since
the concrete will be exposed to severe thermal stresses dueto temperature variation; heat of hydration plus midday sun radiation
versus nighttime cooling.

(B) Cold Weather Concreting: Concrete shall not be placed on frozen ground, nor shall it be placed when the ambient
temperatureisbelow 4°C. unless adequate means are used to heat the aggregate and/or water and satisfactory means have been
taken for protecting and heating the concrete during the curing period.

(C) Wet Weather Concreting: Placing of concrete shall be discontinued when the quantity of rainfall is such asto cause aflow
or wash to the surface. Any concrete already placed and partially cured shall be covered to prevent dimpling. A construction
joint will be installed prior to shut down.

(D) Replacement of Damaged or Defective Concrete: Upon written notice from the Engineer, all concrete which has been
damaged or is defective, shall be replaced by the Contractor a no cost to the Contracting Agency.

(E) Recommended Reference:
1. ACI-305 Hot Wesather Concreting
2. ACI-306 Cold Weather Concreting
3. ACI-308 Recommended Practices for Curing Concrete
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505.7 CONCRETE DEPOSITED UNDER WATER:

When conditions render it impossible or inadvisable in the opinion of the Engineer to dewater excavation before placing
concrete, the Contractor shall deposit under water, by means of atremie or underwater bottom dump bucket, alayer of concrete
of sufficient thickness to thoroughly seal the cofferdam. To prevent segregation the concrete shall be carefully placed in a
compact mass and shall not be disturbed after being deposited. Water shall be maintained in a still condition at the point of
deposit.

A tremie shall consist of awater tight tube having adiameter of not less than 250 mm with a hopper at the top. The tube shall
be equipped with a device that will close the discharge end and prevent water from entering the tube while
charging the tube with concrete. The tremie shall be supported so as to permit free movement of the discharge end over the
entiretop surface of thework and to permit rapid lowering, when necessary to retard or stop theflow of concrete. Thedischarge
end shall be closed at the start of the work to prevent water entering the tube and shall be entirely sealed at al times, except
when concreteisbeing placed. Thetremietube shall bekept full of concrete. When abatch isdumped into the hopper, the flow
of concrete shall be induced by slightly raising the discharge end, always keeping it in the deposited concrete. The flow shall
be continuous until the work is completed and the resulting concrete seal shall be monolithic and homogeneous.

The underwater bucket shall have an open top and the bottom doors shall open freely and outward when tripped. The bucket
shall be completely filled and slowly lowered to avoid back wash and shall not be dumped until it rests on the surface upon
which the concrete is to be deposited. After discharge, the bucket shall be raised slowly until well above the concrete.

Concrete deposited in water shall have 10 percent extra cement added.
505.8 CURING:

As soon after the completion of the specified finishing operations as the condition of the concrete will permit without danger
of consegquent damage thereto, all exposed surface shall either be sprinkled with water, covered with earth, sand or burlap;
sprayed with a curing compound or sealed with amaterial conforming with Section 726. All concrete for bridge structures shall
be water cured unless otherwise permitted by the Engineer.

Concrete that iswater cured must be kept continuously wet for at least 10 days after being placed; preferably being covered, if
possible, with at least 2 layers of not lighter than 237g/m? burlap, except that handrail, baserail, railing posts, tops of walls, and
similar parts of the structure, if water cured, must be covered with burlap as above prescribed, immediately following the
finishing treatment specified therefor, and such covering shall not be removed in lessthan 4 days. Roadway aress, floors, slabs,
curbs, walks, and the like, that are water cured may be covered with sand to a depth of at least 50 mm, in lieu of the burlap as
specified above, as soon as the condition of the concrete will properly permit, and such covering must remain wet and in place
until the concrete so coveredis at least 10 days old unless otherwise directed by the Engineer or provided by special provisions.

When a sprayed impervious membrane is used, it shall be applied under pressure through a spray nozzle in such manner and
quantity asto entirely cover and seal all exposed surfaces of the concrete with a uniform film. To insure complete coverage,
membrane shall be applied intwo applicationsfor atotal coverage of 3.7 square meters per liter. The membrane, however, shall
not be applied to any surface until all of the finishing operations have been completed; such surfaces being kept damp, until the
membraneisapplied. All surfaceson which abond isrequired, such as construction joints, shear planes, reinforcing steel, and
thelike, shall be adequately covered and protected before starting the application of the sealing medium in order to prevent any
of the membrane from being deposited thereon; and any such surface with which the seal may have come in contact shall
immediately thereafter be cleaned. Care shall be exercised to avoid and prevent any damage to the membrane seal during the
curing period. Should the seal be broken or damaged before the expiration of 10 days after the placing of the concrete, the break
shall be immediately repaired by the application of additional impervious membrane over the damaged area.

Should any forms be removed sooner than 10 days after the placing of the concrete, the surface so exposed shall either be
immediately sprayed with acoating of the membrane seal, or kept continuously wet by the use of burlap or other suitable means
until such concrete has cured for at least 10 days.

When tops of walls are cured by the membrane sealing method the side forms, except metal forms, must be kept continuously
wet for the 10 days following the placing of the concrete.
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If due to weather conditions, materials used, or for any other reason, there is any likelihood of the fresh concrete checking or
cracking prior to the commencement of the curing operations, it shall be kept damp, but not wet, by means of an indirect fine
spray of water until all danger of such checking or cracking is past, or until the curing operations are started in the particul ar
area affected.

Since hot weather |eadsto morerapid drying of concrete, protection and curing arefar more critical thanin cool weather. Water
curing should be used wherever it is practical and should be continuous to avoid volume changes due to alternation of wetting
and drying. The need for adequate continuous curing is greatest during the first few hours after placement of concretein hot
weather.

505.9 FINISHING CONCRETE:

Immediately after the removal of forms as provided above, all concrete surfaces shall be finished in accordance with the
requirements specified below.

All surfaces scheduled to be covered with backfill shall be finished so as to be free of open and rough spaces.

All surfaces that will remain exposed in the completed work shall be finished so as to be free of open and rough spaces,
depressions or projections. All angles and fillets shall be sharp and true and the finished surface shall present a pleasing
appearance of uniform color.

All top surfaces of walls, abutments, piers, etc., shall be finished to a smooth surface and shall be cured by an approved method.

If rock pockets or honeycomb are of such an extent and character as to affect materially the strength of the structure and to
endanger the steel reinforcement the Engineer may declare the concrete defective and require the removal and replacement of
that portion of the structure affected by the Contractor at no additional cost to the Contracting Agency.

If finishing operations are not carried out as set forth below, all placing of concrete shall stop until satisfactory arrangements
are made by the Contractor to promptly correct defective finishing work and to carry out finishing operations as specified.

One of the classes of finish as specified shall be applied to the various surfaces as set forth under applicability of finishes.
No finishing or patching shall be permitted until the surface has been inspected by the Engineer.

505.9.1 Finishing Fresh Concretein Bridge Decks: Upon placing the deck to a uniform and true surface, screed supports
shall promptly beremoved from the surface and any necessary hand finishing shall be promptly accomplishedintheareaswhere
the screed supports have been removed.

After final floating of the plastic concrete, bridge decks subject to vehicular traffic shall be textured transversely. Apparatus
producing textured grooved shall be mechanically operated from an independent self-propelled bridge. Grooves shall be 1.6
mm to 3 mm in width and 2 mmto 5 mmin depth. Center to center spacing of the grooves shall be asfollows: 22 mm, 19 mm,
25 mm, 19 mm, 29 mm and then repeated, or other measurements as approved by the Engineer. Texturing shall be completed
before surface of concreteistorn or unduly roughened by texturing operation. Groovesthat close following texturing will not
be permitted and will have to be retextured. Hand tine brooms shall be available on the job site, at al times during texturing
operation, to repair faulty texturing grooves.

The finished surface will be tested with a 3 m straightedge furnished by the Contractor. The testing will be accomplished by
holding the straightedge in contact with the deck surface and parallel to the centerline. The surface shall not vary more than
3 mm from the lower edge of the straightedge. Areas showing high spots of more than 3 mm shall be corrected by cutting or
planing. Thecutting or planing machine shall bearotary type, equipped with an adjustabl e cutter and having aminimum wheel
base of 3m. Areas showing low spots of more than 3 mm shall befilled with an approved mixture of sand, cement and epoxy.
The mixture shall firmly adhere to the surface and shall match the surrounding concrete. All areas corrected shall not show
deviations in excess of 3 mm when tested with a 3 m straightedge.
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505.9.2 Finishing Fresh Concrete in Sidewalks and Bridge Sidewalks: After the concrete has been placed and spread
between theformes, it shall be thoroughly worked until all the coarse aggregate is below the surface and the mortar comesto the
top. Concrete may be consolidated by means of mechanical vibrators approved by the Engineer.

The surface shall then be struck off and worked to grade and cross section with awood float.

A mechanical finishing machinethat will consolidate the concrete and strike off and finish the surface may be used if permitted
by the Engineer, provided that the machine produces a sidewalk equal to or better in all respects than that produced by the
methods specified herein.

The surface shall be sweat finished by means of a steel trowel followed by alight broom finish.
The sidewalks shall be marked and edged with the proper tools to form the joints, marking and edges shown on the plans.

505.9.3 Finishing Green Concrete: Class | Finish — All bolts, wires and rods shall be clipped and recessed. All holes,
honeycomb, rock pocketsand other surfaceimperfections shall be cleaned out, thoroughly moistened and carefully patched with
mortar. Mortar shall be composed of 1 part of cement and 2 parts of fine sand. A portion of the required cement for mortar
shall be white as required to match the color of the surrounding concrete.

ClasslI Finish— The surface shall be patched and pointed as specified abovefor Class| Finish and then promptly covered with
polyethylene film, wet burlap or wet cotton mats. If polyethylene filmis used, the film shall be held securely to the surface by
means of weights, adhesive or other suitable means. Only white polyethylene film for covering will be acceptable.

When the mortar used in patching and pointing has set sufficiently, the surface shall be uncovered and thoroughly rubbed with
either afloat or a carborundum stone until the surface is covered with alather. Cork, wood or rubber floats shall be used only
on surfaces sufficiently green to work up such lather, otherwise acarborundum stone shall be used. During the rubbing process,
athin grout composed of 1 part cement and 1 part of fine sand may be used to facilitate producing a satisfactory lather; however,
this grout shall not be used in quantities sufficient to cause a plaster coating to be left on the finished surface. A portion of the
required cement for grout shall be white as required to match the color of the surrounding concrete. Rubbing shall continue
until irregularities are removed and there is no excess material. At thetime alight dust appears, the surface shall be brushed
or sacked. Brushing or sacking shall be carried in one direction so as to produce a uniform texture.

Class 111 Finish — The surface shall be treated as specified above under Class 11 Finish except that after brushing, the surface
shall again be securely covered with polyethylene film, wet burlap or wet cotton mats. In not less than 1 day nor more than 4
days, the surface shall be uncovered and rubbed with a carborundum stone. Thisrubbing shall continue until the entire surface
is of asmooth texture and uniform color. During the process, the use of athin mixture of equal parts of sand and cement with
water will be permitted. At thetime alight dust appears, the surface shall be brushed or sacked, care being taken to carry this
brushing in one direction so as to produce a uniform texture.

505.9.4 Finish Hardened Concrete: If for reasons either beyond the control of the Contractor or with the approval of the
Engineer, morethan 6 days have el apsed between the time of placing concrete and the time of theremoval of forms, the concrete
shall be considered as hardened. Prior to finishing hardened concrete, the surface shall be covered with burlap or cotton mats
and kept thoroughly wet for aperiod of at least 1 hour. Finishing shall be identical to the respective requirements for Class|,
Class Il and Class |11 Finish for green concrete, except that the use of a mechanically operated carborundum stone will be
reguired for Class 1l and Class I11 Finishes.

505.9.5 Applicability of Finishes: Surfacesrequiring Class| Finish— All formed structuresthat areto be covered by backfill
and those surfaces that are normally not in view of either vehicular or pedestrian traffic such as the surfaces on the inside of
barrels of culverts, the under surfaces of decks, surfaces of concrete girders, piers and abutment walls.

Surfaces requiring Class 11 Finish — All exposed surfaces of headwalls, wingwalls, deck edges on culverts, end of piers on
bridges and culverts, retaining walls and those vertical surfaces under highway grade separation structures that are exposed to
view of the traveling public, including piers and pier caps, the outside face of outside girders, and other similar surfaces.

When surfaces of uniform texture and pleasing appearance are obtained through the use of first class metal forms, paper tubing
or the use of special form coatings and the use of special care, such surfaces may, upon approval of the Engineer, be excluded
from the surfaces requiring Class Il Finish.
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Surfacesrequiring Class 111 Finish for bridge structures— All formed or finished surfaces above the surface of the deck on the
roadway side of the handrail and the outside vertical surfacesfrom thetop of handrail and dado to thelower edge of the chamfer
at the bottom of the deck.

505.10 PAYMENT:

Payment for portland cement concrete structures will be made in conformity with the terms of the contract and will be based
on unit prices and/or lump sums as set forth in the proposal. Such payment shall include full compensation for furnishing all
labor, materials, tools and equipment, preparation of subgrade for placing of concrete and doing all work required to construct
the structures in conformity with the plans and specifications.

Where concrete is scheduled for payment on the basis of cubic meters, the calculation of the quantity of concrete for payment
will be made only to the neat lines of the structures as shown on the plans and on the basis of the concrete having the specified
lengths, breadths, and thicknesses. However, all concrete shall be placed to line and grade within such tolerances as, in the
opinion of the Engineer, are reasonable and acceptable for the type of work involved. The quantity of such concrete will be
cal culated considering the mortar used to cover construction joints as being concrete and no deductionswill bemadefor rounded
or beveled edges, space occupied by reinforcing steel, metal inserts, or openings 0.5 square metersor lessin area. The cost of
cement used in mortar for covering construction joints, patching, or other uses in the structure being constructed, in excess of
that required for the design mix of the adjacent concrete, shall be absorbed in the item of work of which said mortar is a part.

End of Section
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PRECAST PRESTRESSED CONCRETE MEMBERS
506.1 DESCRIPTION:

Thiswork shall consist of furnishing and placing precast prestressed concrete members in accordance with the details shown
on the plans, and as provided in these specifications and special provisions.

Thiswork shall include the manufacture, transportation and storage of girders, slabs, piling, and other structural members of
precast prestressed concrete and shall also include the placing of all precast prestressed concrete members, except piling which
shall be placed as provided for concrete piling.

The members shall be furnished complete including all concrete, prestressing steel, bar reinforcing steel, and incidenta
materials in connection therewith.

Prestressing may be performed by either pretensioning or posttensioning methods. The method of prestressing to be used shall
be optional with the Contractor, subject to the requirements provided in these specifications.

Prior to casting any members to be prestressed, the Contractor shall submit to the Engineer for review complete details of the
method, materials and equipment he proposes to use in the prestressing operations, including any additions or rearrangement
of reinforcing steel from that shown on the plans. Such details shall outline the method and sequence of stressing and shall
include complete specificationsand detail s of the prestressing steel and anchoring devices, anchoring stresses, typeof enclosures,
and all other data of the prestressing steel in the members, pressure grouting materials and equipment. For any rearrangement
of prestressing tendons the stress cal culations shall be submitted for approval by the Engineer.

506.2 CONCRETE:
Concrete construction shall conform to the provisions in Section 505.

The Contractor shall beresponsiblefor furnishing concrete for prestressed members which contains not less than 363 nor more
than 446 kg., of cement per m® of concrete, which isworkable and which conformsto the strength requirements specified. Batch
proportions shall be determined by the Contractor.

The compressive strength of the concretewill be determined from concretetest cylinders cured under conditionssimilar to those
affecting the member.

The use of admixtures for the purpose of producing high strength at an early date shall be subject to the approval of the
Engineer. In no case shall calcium chloride or any additive containing calcium chloride be used in concrete for prestressed
construction.

Concrete shall not be deposited in the forms until the Engineer has inspected the placing of the reinforcement, enclosures,
anchorages, and prestressing steel.

The concrete shall be vibrated internally or externally, or both, as required to consolidate the concrete. The vibrating shall be
done with care and in such a manner that displacement of reinforcement, enclosures, and prestressing steel will be avoided.

Holes for anchor bars, and for diaphragm dowels which pass through the member, openings for connection rods, recesses for
grout and holes for railing bolts shall be provided in the members in accordance with the details shown on the plans. Where
diaphragm dowels do not pass through the member, the dowels may be anchored in the member by embedment in the concrete
or by means of an approved threaded insert.

Formsfor interior cellsor voidsin the members shall be constructed of amaterial that will resist breakage or deformation during
the placing of concrete and will not materially increase the mass of the member.

Forms may be removed when permitted by the Engineer provided that the concreteisnot damaged in so doing and that adequate

curing isprovided. The membersshall be properly supported to prevent dead load bending at all timesprior toinitial tensioning.
After prestressing, the members shall be handled or supported at or near the final bearing points for storage.
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The members shall be supported in transporting in amanner that will allow reasonable conformity to the proper bearing points
with consideration for limitations of adequate hauling equipment. At all times members shall be handled or supported securely
in an upright position, avoiding tipping or racking.

Lifting devices shall not project above the surface of the member after erection unless they will be imbedded in a subsequent
concrete pour, have aminimum concrete cover of 50 mm and do not interferewith the placement of reinforcing steel or concrete.

The steam curing method or other approved methods may be used for curing precast prestressed concrete membersin lieu of
water curing. Steam curing, if elected by the Contractor, shall conform to the following provisions:

(A) After placement of the concrete, members shall be held for a minimum 2-hour presteaming period. Theinitia application
of the steam shall be from 2 to 4 hours after the final placement of concreteto allow the initial set of the concrete to take place.

(B) All exposed surfaces of the members shall be kept wet continuously during the holding and curing period.

(C) The steam shall be saturated below pressure and shall be distributed uniformly over all exposed surfaces of the member and
shall not impinge on the exposed concrete surfaces.

(D) The steam hood shall be equipped with temperature recording devices that will furnish an accurate continuous permanent
record of the temperatures under the hood during the curing period. The position of the temperature devices shall be approved
by the Engineer.

(E) During application of the steam the ambient air temperature shall increase at a rate not to exceed 4°C. per hour until a
maximum temperature of from 60°Cto 70°C. isreached. The maximum temperature shall be held until the concrete hasreached
the desired strength.

506.3 PRESTRESSING STEEL:

Prestressing steel shall be high-tensile wire conforming to ASTM A-421, high-tensile wire strand confirming to ASTM
A-416/A-416M, or high-tensile strength alloy bars conforming to the following requirements:

High-tensile strength alloy bars shall be thermal stress relieved to produce suitable metallurgical structure and shall be
individually proof-tested during the process of manufacturing to a minimum of 90 percent of the manufacturer's minimum
guaranteed ultimate strength. The mechanical properties of the completed bars shall be as follows:

Regular Special
Grade Grade
Ultimatetensilestrength MPa. min. . ... .. . . e 1000 1100
Yield strength, measured by the 0.7 percent
extension under load method, MPa.min. .. ......... .. ... .. i 895 965
Elongation in 20 bar diameters after
rupture, percent, MinimumM . ... ...t e 4.0 4.0
Reduction of area, percent, min. . ....... ... 25.0 20.0
Modulus of elasticity at 70 percent of the
manufacturer's minimum guaranteed ultimate
strength MPa MiN. . ... o e e 170x10° 170x10°

Diameter tolerances shall conform to ASTM A-29/A-29M

Bars of different ultimate strength shall not be used interchangeably in the same member, unless otherwise permitted by the
Engineer.

In handling and shipping bars, every care shall be taken to avoid bending, injury from deflection, scraping or overstressing of
the bars. All damaged bars will be rejected.
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All wire and strand to be post-tensioned shall be:
(A) Protected from corrosion during shipping by afactory treatment or processing.
(B) Protected against abrasion during shipment and handling.

Wires shall be arranged to produce equal stress in all wire of wire groups or paralel lay cables that are to be stressed
simultaneously or when necessary to insure proper positioning in the enclosures.

Where wires are to be button-headed, the buttons shall be cold formed symmetrically about the axes of the wires, and shall
develop the full strength of the wire. No cold forming process shall be used that causes indentations in the wire.

When the button-headed wire assembly is tested asaunit in tension at least 90 percent of the failures at or above the minimum
guaranteed ultimate strength of the wire shall occur in the wire and not in the buttons.

All prestressing steel shall be protected against rust and other corrosion and damage and shall be free of all dirt, scale and pits
due to rust, oil, grease and other deleterious substances when finally encased in concrete or grouted in the member.

506.4 ANCHORAGES AND DISTRIBUTION:

All post tensioned prestressing steel shall be secured at the ends by means of approved anchoring devices. The anchors shall
be of such nature that they will not kink, neckdown or otherwise damage the prestressing steel.

The load from the anchoring device shall be distributed to the concrete by means of approved devices that will effectively
distribute the load to the concrete.

Anchoring devices for all post-tensioned prestressing steel shall be of the permanent type.

Where the end of apost-tensioned assembly will not be covered by concrete, the anchoring devices shall be recessed so that the
ends of the prestressing steel and all parts except tendons of the anchoring devices will be at least 50 mm inside of the end
surface of the members, unless a greater embedment is shown on the plans. Following post-tensioning, the recesses shall be
filled with grout, and finished flush.

When headed wires are used, the outside edge of any hold for prestressing wire through a stressing washer or through an
unthreaded bearing ring or plate shall not be less than 6 mm from the root of the thread of the washer or from the edge of the
ring or plate.

Distribution plates or assemblies shall conform to the following requirements:

(A) Thefinal unit compressive stress on the concrete directly underneath the plate or assembly shall not exceed 20 MPa, and
asuitable grillage of reinforcing steel shall be used in the stressed area.

(B) Bending stresses in the plates or assemblies induced by the pull of the prestressing steel shall not exceed design working
stress, as determined by the Engineer, in the anchorage plate when 100 percent of the ultimate load is applied.

(C) Materials and workmanship shall conform to the requirements in Section 515.

Should the Contractor elect to furnish anchoring devices of atypewhich are sufficiently large and which are used in conjunction
with a stedl grillage imbedded in the concrete that effectively distributes the compressive stresses to the concrete and steel
distribution plates or assemblies may be omitted.

506.5 ENCLOSURES:

Enclosuresfor prestressing steel shall be metallic and mortar-tight and shall be accurately placed at the locations shown on the
plans or approved by the Engineer.
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In lieu of metallic enclosures, openings for prestressing steel may be formed by means of cores or ducts composed of rubber or
other suitable materials that can be removed prior to installing prestressing steel.

All enclosures or openings or anchorage assemblies shall be provided with pipes or other suitable connectionsfor theinjection
of grout after prestressing.

506.6 PRESTRESSING:

All prestressing tendons shall be tensioned by the use of equipment all owing actual el ongation to be measured directly and using
a hydraulic ram equipped with an accurate method of determining the tensioning force applied using one of the following
methods; a gauge measuring theinternal hydraulic pressure of theram, or force exerted by the ram; a spring-type dynamometer
used with the tensioning force applied directly; an electronic load cell used with the tensioning force applied directly. Readings
taken from any one of these gauges shall be converted to actual tensioning forcesthrough the use of calibrated valuestaken from
acertified chart from arecent calibration. All gauges shall be of sufficient size and adequately made to allow accurate readings
to be made of load increments of 1 percent of the total capacity of the ram used, not to exceed 2 percent of the tensioning force
used.

The force in each tendon as obtained from the calibrated value shall be compared with the tensioning force obtained from
calculation using the modulus of elasticity, cross-sectional area and length of tendon for the actual net elongation measured
directly. When thereisadifference between the valuesin excess of 5 percent final anchorage of the tendon shall be delayed until
the reason for the discrepancy isfound and appropriate correction is made to reduce the difference to 5 percent or less. Within
the alowable difference, final anchorage shall be made when the required tensioning force is obtained according to the
elongation used in pretensioning and according to the corrected gauge reading in post-tensioning.

The tensioning of prestressing steel in any post-tensioned member and the cutting or releasing of prestressing steel in any
pretensioned member shall not be performed until tests on concrete cylinders indicate that the concrete in the member has
attained a compressive strength of not less than the value shown on the plans for transfer strength.

Subject to prior approval by the Engineer, aportion of thetotal prestressing force may be applied to amember when the strength
of the concrete in the member is less than the value shown on the plans and the member may then be moved. Approval by the
Engineer of such partial prestressing and moving shall in no way relieve the Contractor of full responsibility for successfully
constructing the members.

The cutting and releasing of prestressed steel in pretensioned members shall be performed in such an order that lateral
eccentricity of prestress will be a minimum. The prestressing steel shall be cut off flush with the end of the member and the
exposed ends of the prestressing steel shall be heavily coated with roofing asphalt or coal tar.

Post-tensioning will not be permitted until it isdemonstrated to the satisfaction of the Engineer that the prestressing steel isfree
and unbonded in the enclosure.

Thetensioning processasapplied to post-tensioned members shall be so conducted 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 elongations at all timesand
shall be submitted to the Engineer for approval.

Draped prestressing steel in post-tensioned members shall be tensioned by simultaneous jacking at each end of the assembly,
except where low frictional forces permit tensioning from one and as determined by the Engineer.

Determination of the jacking stresses shall be supported by calculations, or both calculations and field tests when specified,
prepared by the Contractor. The Contractor shall submit his cal culationsto the Engineer for approval, and prior to making field
tests shall submit details of his proposed gauges and load devices for determining the jacking load at each end of the test
prestressing unit to the Engineer for approval. The stress at the center will be cal culated from the average of the end test loads,
when tests are required. Jacking stresses within 2 percent of the specified values will be considered satisfactory.

The following friction coefficients shall be used in calculating friction losses. K represents the wobble of the ducts, and U
represents the curvature in draped cables:
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Type of Steel Type of Duct K U

Bright metal wire or strand Bright metal 0.0000066 0.30
Galvanized 0.0000049 0.25

Bright metal bars Bright metal 0.0000010 0.20
Galvanized 0.00000066 0.15

The maximum temporary tensile stress (jacking stress) in prestressing steel shall not exceed 75 percent of the ultimate tensile
strength of the prestressing steel. The prestressing steel shall beanchored at stresses (initial stress) that will result inthe ultimate
retention of working forces of not less than those shown on the plans but in no case shall theinitial stress exceed 70 percent of
the ultimate tensile strength of the prestressing steel.

506.7 BONDING AND GROUTING:
Post-tensioned prestressing steel shall be bonded to the concrete by pressure grouting the enclosures or openings.

All prestressing steel to be bonded to the concrete shall be free of scale and pitsdueto rust, dirt, oil, grease and other del eterious
substances.

Grouting equipment shall be capable of grouting to a pressure of at least 700 kPa. The grouting shall consist of neat cement and
water conforming to the provisionsin Section 725. The grout shall completely fill the enclosure or opening.

All enclosures or openings shall be clean and free of all foreign materials that would impair bonding of the grout. Each
enclosure or opening shall be thoroughly flushed out with water and blown out with air or cleaned by other approved methods
immediately prior to grouting.

After post-tensioned prestressing steel has been pressure grouted, the member shall not be moved or otherwise disturbed until
at least 24 hours have elapsed.

506.8 SAMPLES FOR TESTING:
Sampling and testing shall conform to the specificationsor ASTM A-416/A-416M and A-421 as provided in this specification.

Samples from each size and each lot of prestressing steel wires and bars, from each manufactured reel of prestressing steel
strand, and from each lot of anchorage assemblies and bar couplers to be used shall be furnished for testing.

All wire or bars of each size from each mill lot and all strand from each manufactured reel to be shipped to the site shall be
assigned an individual lot number and shall be tagged in such a manner that each such lot can be accurately identified at the
jobsite. Eachlot of anchorage assembliesand bar couplersto beinstalled at the site shall belikewiseidentified. All unidentified
prestressing steel, anchorage assemblies or bar couplers received at the site will be rejected.

Thefollowing samples of material and tendons, sel ected by the Engineer from the prestressing steel at the plant or job site, shall
be furnished by the Contractor to the Engineer well in advance of anticipated use:

(A) For wire or strand one 2.1 m long sample shall be furnished for each heat or reel and for bars one 1.8 m long sample shall
be furnished for each heat.

(B) If the prestressing tendon isto be prefabricated, one completely fabricated prestressing tendon 1.5 min length for each size
of tendon shall be furnished, including anchorage assemblies. If the prestressing tendon is to be assembled at the job site,
sufficient wire or strand and end fittings to make up one complete prestressing tendon 1.5 m in length for each size of tendon
shall be furnished, including anchorage assemblies.
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(C) If the prestressing tendon is a bar, one 1.8 m length complete with one end anchorage shall be furnished and in addition
if couplers are to be used with the bars two 1 m lengths of bar equipped with one coupler and fabricated to fit the coupler shall
be furnished.

Prestressing systems previously tested and approved need not be furnished as complete tendon samples, provided there is no
change whatsoever in the material, design or details previously approved. Shop drawings shall contain an identification of the
project on which approval was obtained, otherwise sampling will be necessary.

For prefabricated tendons, the Contractor shall give the Engineer at least 10 days notice before commencing the installation of
end fittings or the heading of wires. The Engineer will inspect all end fitting installations and wire headings while such
fabrication isin progress at the plant and will arrange for all required testing of the material to be shipped to the site.

No prefabrication tendon shall be shipped to the site without first having been released by the Engineer, and each tendon shall
be tagged before shipment for identification purposes at the site. All unidentified tendons received at the site will be rejected.

Job site or site asreferred to herein shall be considered to mean the location where the members are to be manufactured whether
at the project site or aremoved casting yard.

Therelease of any material by the engineer shall not preclude subsequent rejection if the material isdamaged in transit or later
damaged or found to be defective.

506.9 HANDLING:

Extreme care shall be exercised in handling, storing, moving and erecting precast prestressed concrete members to avoid
twisting, racking or other distortion that would result in cracking or damageto the members. Precast prestressed members shall
be handled, transported and erected in an upright position and the points of support and directions of the reactions with respect
to the members shall be approximately the same during transportation and storage as when the member isinitsfinal position.

Precast prestressed concrete members shall be placed in the structure in the conformity with the plans and special provisions
for the structure to be constructed.

Precast prestressed concrete piling shall be placed in accordance with the provisions for concrete piling.
506.10 PAYMENT:

Precast prestressed concrete members, except piling, will be paid for at the contract price or prices for furnishing and erecting
precast prestressed concrete members of the various types and lengths set forth in the proposal.

The contract price paid for furnishing the member shall include full compensation for furnishing all labor, materials, tools,
equipment, and incidentals, and for doing all work involved in constructing and furnishing the member at the site of the work
complete in place as shown on the plans, and as specified.

Partial payment will be allowed for members which are in the stockpile at the manufacturer's plant.

End of Section
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CONCRETE BLOCK MASONRY
510.1 DESCRIPTION:
All materials for concrete block masonry shall conform to the regquirements of Sections 775 and 776.
510.2 CONSTRUCTION:

Proper masonry units shall be used to providefor all windows, doors, bond beams, lintels, pilasters, etc. with aminimum of unit
cutting. Where masonry unit cutting is necessary, all cuts shall be neat and regular and edges exposed in the finished work shall
be cut with a power driven abrasive saw.

Where no bond pattern is shown, the wall shall belaid up in straight uniform course with regular running bond with alternate
header jointsin vertical alignment.

Intersecting masonry walls and partitions shall be bonded by staggering the joints to form amasonry bond and the use of 6 mm
minimum diameter ties at 600 mm o.c. maximum.

Where stack bond is indicated on the plans, approved metal ties shall be provided horizontally at 600 mm o.c. maximum.
Where masonry facing is a part of wall construction metal, ties shall be furnished and installed as directed by the Engineer.

Mortar joints shall be straight, clean and uniform in thickness. Unless otherwise specified or detailed on the plans, horizontal
and vertical joints shall be approximately 10 mm thick with full mortar coverage on the face shells; shall have vertical joints
buttered well for athickness equal to the face shell of the block and these joints shall be shoved tightly, so that the mortar bonds
to both blocks. No slushing or grouting of ajoint will be permitted, nor shall ajoint be made by working in mortar after the units
have been laid.

Exposed walls shall havejointstooled with around bar or V-shaped bar to produce adense, slightly concave surfacewell bonded
to the block at the edges. Tooling shall be done when the mortar is partially set but still sufficiently plastic to bond. All tooling
shall be done with atool which compacts the mortar, pressing the excess mortar out of the joint rather than dragging it out.

If it is necessary to move ablock so asto open ajoint the block shall be removed from thewall, cleaned and set in fresh mortar.
510.3 PLACING REINFORCING STEEL:

Reinforcing steel shall be placed as indicated on the plans. Splices shall be lapped a minimum of 40 diameters, except that
dowels other than column dowels need to be lapped only 30 diameters. Column dowels shall 1ap 50 diameters.

Outside horizontal steel shall lap around corners 40 diameters, and be carried through columns unless otherwise shown on the
plans. Inside horizontal steel shall extend as far as possible and bend into corner core. A dowel shall be provided in the
foundation for each vertical bar. Bending of dowelsto fit openingswill not be permitted and, where required, new dowels shall
be installed by drilling and grouting. All lap joints shall be wired.

Vertical cores containing steel shall be filled solid with grout, and thoroughly rodded.

Where knockout blocks are used, steel shall be erected and wired in place before 3 courses have been laid. Vertical coresat steel
locations shall be filled as construction progresses.

Where knockout blocksare not used, vertical coresat steel locationsshall befilledinliftsof not morethan 1.2 m. Themaximum
height of pour shall be 2.4 m. Cores shall be cleaned of debrisand mortar and shall have reinforcing steel held straight in place.
If ordered by the Engineer, inspection and cleanout holes shall be provided at the bottom of each core to be filled.

Reinforcing steel shall be inspected prior to placing grout.
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510.4 CURING:

Newly constructed masonry shall be kept damp for at least 5 days with a nozzle regulated fog spray sufficient only to moisten
faces of the masonry but not of such quantity as to cause water to flow down over the masonry.

510.5 MORTAR AND GROUT:
Mortar and grout used for concrete block masonry shall conform to Section 776.
510.6 PAYMENT:

Payment for concrete block masonry will be included in the lump sum price for the structure of which the masonry is a part,
unless another basis for payment isincluded in the proposal.

End of Section
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BRICK MASONRY
511.1 MATERIALS:

Unless otherwise specified, brick masonry shall be constructed of brick conforming to Section 775 and cement mortar as
described in Section 776.

511.2 BRICKLAYING:

The amount of wetting will depend on the rate of absorption of the brick at the time of laying. When being laid, the brick shall
have suction sufficient to hold the mortar and to del ete the excess water from grout, and shall be sufficiently damp so that the
mortar will remain plastic enough to permit the brick to be leveled and plumbed after being laid without breaking the mortar
bond.

Brick work shall be plumb, level, straight and true to dimensions shown on the plans. Such work shall start, where feasible, at
aleast important corner of wall and the masonry contractor shall request an early inspection of the work by the Engineer. All
pattern work, bonds or special detailsindicated on the plans shall be accurately and uniformly executed. Face bonding shall be
as shown on the plans, but if not shown, shall be running bond for standard size brick and approximately /s bond for oversize
brick and approximately %2 bond for modular brick unless otherwise designated by the Engineer. All bed and head joints shall
be solidly filled with mortar at the time of laying.

Unless otherwise shown or detailed on the plans the thickness of mortar joints shall be uniformly 12 mm.

Face bricks shown to belaid in stack bond shall have the center lines of vertical joints plumb and the brick laid equidistant from
the center line with not more than 3 mm variation in the width of these joints. The brick in each separate stack shall not vary
more than 3 mm in length, but the separate stacks may vary in width of stacks.

When mortar hasdlightly stiffened, solidly fill with mortar al interstices between bricksand between bricks and other materials
and also fill all line pin holes. Jointing and tooling shall be done before mortar has stiffened.

Masonry to be plastered shall have all mortar joints trowel cut flush.

Masonry to be painted and not shown to be tooled or raked, shall have all joints carefully and evenly struck with a trowel.
Masonry to be left exposed without paint or plaster, shall have al mortar joints carefully and evenly tooled with ametal jointing
tool of atype as approved by the Engineer. Masonry shown or indicated to have raked joints shall have the joints raked out
10 mm deep, then tooled with aflat jointing tool, then brushed with a stiff non-metallic brush. Sack-rubbing or wiping finished
masonry with rags will not be permitted.

511.3 PROTECTION:

Protect al sills, ledges, offsets, other materials, etc., from droppings of mortar during construction. Protect the tops of all
unfinished masonry from rain by using water-repellant covering such as roofing felt or tar paper.

Protect the surfaces of wall, piers, etc., from mortar droppings, or splashes at scaffold heights.
511.4 CURING:

Finished masonry shall not be wetted, except when exposed to extreme hot weather or hot wind, and then only by using anozzle
regul ated fog spray sufficient only to dampen the face but not of such quantity to cause water to flow down over the masonry.
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511.5 REINFORCED GROUTED BRICK MASONRY:

Mortar in all bed joints shall be held back 6 mm from edges of brick adjacent to grout space, or shall be beveled back and
upward from grout space. Thethickness of head and bed joints shall be as hereinbefore specified or shown. Head joints specified
or shown to be less than 16 mm thick shall be solidly filled with mortar as brick are laid. Head joints 16 mm or more in
thickness may have mortar sufficient only to form dams to retain the grout. Bed joints shall not be deeply furrowed with the
trowel. All brick shall be shoved at least 12 mm into place. One outer tier shall be not more than 300 mm before grouting, but
the other tier shall be not more than 100 mm high before placing the grout. Grout shall be thoroughly agitated and mixed to
eliminate segregation before being placed. All interior grout spaces shall be filled with grout and immediately puddled or
swished with astick or rod (not atrowel) sufficiently to cause the grout to flow into al interstices between the bricksand to fully
encase the reinforcing steel. Wherever possible, grouting shall be done from the inside face of exterior masonry. If any grout
contacts the finished masonry, it shall be immediately removed, and the surface cleaned.

In masonry whichismorethen 2 tiersin thickness, including pilasters and columns, theinterior shall be of whole or half bricks
placed into grout with not less than 20 mm of grout surrounding each brick or half brick. Except at the finish course, all grout
shall be stopped 40 mm below the top of both outer tiers. Where necessary to stop off alongitudinal run of masonry, it shall be
done only by racking back ¥ brick length in each course and stopping grout 50 mm back of the rack. Toothing will not be
permitted unless special approval is given by the Engineer.

Reinforcing steel shall be accurately placed in strict accordance with the plans and notes thereon. Vertical steel shall be held
firmly in proper position. Where necessary thisshall be done by means of frames or other suitable devices. Horizontal steel may
be placed as the work progresses.

511.6 PAYMENT:

Payment for brick masonry will beincluded in the lump sum pricefor the structure of which the masonry isapart unless another
basis for payment is included in the proposal.

End of Section
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STEEL STRUCTURES
515.1 DESCRIPTION:

515.1.1 Shop Drawings: The Contractor shall prepare and submit to the Engineer for approval, compl ete shop drawingswhich
shall show details, dimensions, sizes of materials, and all information and data necessary for the metal work, including full
details of the match markings. Any materials fabricated by the Contractor prior to the approval of the drawings will be at his
risk. The Contractor shall be responsiblefor the correctness of the drawings and for shop fitsand field corrections, even though
the drawings may have been approved by the Engineer.

515.1.2 False work: The Contractor shall be fully responsible for designing and providing false work capable of supporting
all loads which are applied.

515.1.3 As Built Plans: When required by the special provisions, the Contractor shall furnish to the Engineer before formal
acceptance of thework detailed plans of the structure asbuilt. Inasmuch asthe planswill be retained by the Contracting Agency
as permanent records, they must be in the form of printable transparencies of quality satisfactory to the Engineer.

515.1.4 Methods and Equipment: When regquested by the Engineer, before starting erection of any structural members, the
Contractor shall inform the Engineer fully asto the methods he proposes to follow and the amount and character of equipment
he proposes to use. The use of such methods and equipment shall be subject to the approval of the Engineer. Approval by the
Engineer shall not be considered as relieving the Contractor of the responsibility for the safety of his methods or equipment or
for carrying out the work in full accordance with the plans and specifications.

Aninspector or other authorized representative of the Engineer may examine the metalsand metal itemsto be fabricated before
they are worked in the shop and may exercise constant surveillance over the work during its progress, with full power to reject
materials or workmanship not conforming to the plans and specifications.

The Contractor shall give the Engineer sufficient advance notice to permit ample time for the inspection of materials before
commencement of the fabricating operations.

The Engineer shall be furnished complete copiesin triplicate of all mill reports. The Contractor shall furnish ample means and
assistancefor sampling al materials. Arrangementsshall be madefor the Engineer to havefreeaccessat al timesto any portion
of the shops where work is being done.

No fabricating, machining, cutting, welding, assembling, or painting shall be done except with the knowledge of the Engineer.
Any work done otherwise will be subject to rejection.

The acceptance of any material or finished member by the Engineer shall not be abar to subsequent rejection if it islater found
to be defective. Rejected material and workmanship shall be promptly replaced.

Samples of materials, except castings, shall be cut from stock designated by the Engineer or will be selected from items
furnished. Gray iron, steel, and bronze castings shall be cast with test coupons.

515.2 STEEL BUILDING AND MISCELLANEOUS STEEL STRUCTURES:

Details of design, fabrication and erection of such buildings and structures shall conform to the specifications for the design,
fabrication and erection of structural steel for buildings of the Al SC except asmodified by the special provisionsfor any conflicts
with the applicable building code which may exist.

The design, fabrication and erection of structural steel and all similar work incidental or appurtenant to steel construction for
highway bridges shall be performed in accordance with the latest standard specifications for highway bridges adopted by
AASHTO. The plans or special provisions will designate the members to be galvanized.

515.2.1 Miscellaneous M etal Fabrication: The provisions of this subsection shall apply to items not intended primarily for
structural purposes and which are fabricated from metals.
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If straightening of any materials is necessary, the straightening shall be done by methods which will restore the material to its
original shape or surfacewithout residual blemish. Sharp kinksor bendswill be considered acausefor rejection of thematerials.

The finish of miscellaneous metal items shall not be less in quality and workmanship than that standard considered to be the
commercial standard for the kind of member being furnished. Punched and drilled holes shall be burred and, unless otherwise
specified, sheared and machined edges shall be finished by grinding to an appropriate radius. Riser, sprue, or vent marks on
castings shall be ground flush with the adjacent surface. Blow holesin castings shall not be repaired by any method except as
authorized in advance by the Engineer. Exposed edges of sheet metal shall be dressed with a stone or file to remove the sharp
edges or corners. Drilled or punched holeswhich are improperly located or misaligned shall be cause for rejection and may not
be corrected without the prior approval of the Engineer. All parts of assemblies shall befabricated so that they may be assembled
without forcing or drifting.

Welders proposed to be used on miscellaneous metal fabrication will be subject to qualifications.
515.3 WORKMANSHIP:
Workmanship and finish shall be equal to the best general practice in modern bridge shops.

Rolled material before being laid off or worked shall be straight. If straightening is necessary, it shall be done by methods
approved by the Engineer. Kinks and bends may be cause for rejection of the material.

If straightening is necessary in the field only methods approved by the Engineer shall be used.
Following the straightening of a bend or buckle, the surface of the metal shall be carefully inspected for evidence of fracture.

Portions of the work exposed to view shall be finished neatly. Shearing, flame cutting and chipping shall be done carefully and
accurately. Undercut gusset plateswill not beaccepted. All sharp cornersand edges, and edgesthat are marred, cut or roughened
in handling or erection, shall be slightly rounded by grinding or other suitable means.

515.4 COMPUTED MASS:
The computed mass shall be obtained by the use of the following rules and assumptions:

(A) Themass of structural and cast steel shall be assumed at 7842 kg/m®. The mass of cast iron shall be assumed at 7208 kg/m®.
The mass of wrought iron shall be assumed at 7683 kg/m?®.

(B) The mass of rolled shapes and of structural plates, shall be computed on the basis of their nominal mass and dimensions,
as shown on the shop drawings, deducting for copes, cuts, and open holes, exclusive of rivet or bolt holes.

(C) Rivets, bolts, and welds shall be considered as incidentals and their price shall be included in the price of steel shapes and
plates.

(D) The mass of castings and fillets shall be computed from the dimensions shown on the shop drawings, deducting for all
openings or cuts in the finished casting.

(E) The mass of pins and rollers shall be computed from the dimensions shown on the shop drawings, deducting for all holes,
openings, pockets, and metal removed by machine finishing.

Pilot nuts and driving nuts for each size of pin shall be furnished for erection work and the mass of such nuts will not be
included in the mass of structural steel to be paid for.

(F) If computed mass used to determine the pay quantities of galvanized metal, the mass to be added to the calculated mass of
base metal for the galvanizing shall be determined from the table of weights of zinc coatings specified by the ASTM A-153.

515.5 PAINTING:

With the exception of items which are to be galvanized, structural steel members and miscellaneous metal items shall have a
shop prime coat of approved rust-inhibitive paint. Application shall be as specified in Section 530. The thickness of the prime
coat shall be not less than 0.025 mm.
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After erection of structural steel uncoated surfaces at connections, surfaces where the shop coat has been abraded or otherwise
damaged shall be touched up. Match marks and identification marks shall be properly cleaned off and painted over. The paint
shall be identical to that used for the shop prime coat.

515.6 MEASUREMENT:

Steel structures will be paid for at alump sum price or at a price per kilogram for structural steel, and at prices per kilogram
for cast steel and cast iron. The pay quantities will be determined by computed mass or, by scale mass obtained as provided in
this specification. Only material actually used in the completed structure will be paid for.

The pay quantities will be determined by computed mass for rolled sections and scaled mass for castings except as otherwise
specified.

Computed masswill be used to determine pay quantities of aloy and carbon steel when members contain both alloy and carbon
steel.

The mass of erection bolts, paint, boxes, crates, and other containers used for packing and the materials used for supporting
members during transportation will not be included in the mass of material to be paid for.

The mass of structural steel to be paid for will not exceed the computed mass by more than 1¥% percent. The mass of cast steel
or cast iron to be paid for will not exceed the computed mass by more than 7% percent. If the scale mass of any member is less
than 99% percent of the computed mass of that member, the member will be rejected and will not be paid for.

If computed mass are used, the mass to be paid for will be the cal culated mass as established by the Engineer and no allowance
will be made for mass in excess thereof.

515.7 PAYMENT:
Unless otherwise provided in the proposal, the basis of payment for steel structures shall be as follows:

The pricepaid per kilogram for structural steel including full compensation for furnishing all labor, materials, tools, equipment
and incidentals, and for doing all the work involved in furnishing, fabricating, delivering, erecting and prime coating the steel
work, complete in place, as shown on the plans, and as specified in these specifications and the special provisions, and as
directed by the Engineer.

The prices paid per kilogram for cast steel, cast bronze and cast iron shall include full compensation for furnishing all labor,
materials, tools, equipment, and incidentals, and for doing all the work involved in furnishing and placing the materials,
completein place, as shown on the plans, and as specified in these specifications and the specia provisions, and as directed by
the Engineer.

Full compensation for furnishing and placing sheet packing, performed fabric pads, elastomeric or elastic bearing pads, and
red lead paste, and for grouting masonry or bearing plates as shown on the plans shall be considered as included in the price
paid for structural steel and no separate payment will be made therefore. Where the specifications or plans require metal to be
galvanized, the price paid per kilogram for the metal, including the mass of zinc coating, shall be considered as full
compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in
furnishing the galvanized metal completein place, as shown on the plans, and as specified in the specifications and the special
provisions, and as directed by the Engineer.

End of Section
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SECTION 520

STEEL AND ALUMINUM HANDRAILS
520.1 DESCRIPTION:

Metal handrail shall consist of furnishing all materials and constructing handrail of steel or aluminum, including railing, posts,
fittings and anchorages. Metal handrail shall befabricated, installed and painted, when required, in accordance with the details
shown on the plans and these specifications.

520.2 FABRICATION:

Prior to beginning any work on the fabrication of therailing, the Contractor shall submit shop drawingsfor approval, showing
complete railing details.

Materials furnished for metal handrail shall conform to the requirements specified on the plans.
The Engineer shall be furnished complete, copiesin triplicate of all mill reports on steel and aluminum materials furnished.

Railingsshall befabricated from welded or seamless members of the size and thickness shown on the plans. Steel membersshall
conform to the requirements of ASTM A-53. Grade B structural steel conforming to ASTM A-36/A-36M, or tubular sections
of hot rolled mild steel, as shown.

Welding shall be performed by the electric arc process and shall be done in conformance with Specifications for Welded
Highway and Railway Bridges of the AWS. All butt welds on exposed surfaces shall be ground flush with adjacent surfaces.

Railing panels shall be straight and true to dimensions.
For structures on curves, either horizontal or vertical, the railing shall conform closely to the curvature of the structure.

The completed steel railing units shall be galvanized in accordance with the requirements of Section 771 unless otherwise
specified.

520.3 ERECTION:

Therailing shall be carefully erected, trueto line and grade. Posts and balusters shall be vertical and parallel with the deviation
from the vertical for the full height of the panel not exceeding 3 mm. After erecting the railing, any abrasions or exposed steel
shall be repaired in accordance with Section 771 or Section 530.

520.4 MEASUREMENT:

Thevarioustypes of railing will be measured by the linear meter from end to end along theface of therailing including terminal
sections.

520.5 PAYMENT:

The price paid per linear meter for handrailing shall include full compensation for furnishing all 1abor, materials, tools, and
equipment and doing all work involved in constructing therailing compl etein place as shown on the plans and specified herein.

End of Section
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SECTION 525

PNEUMATICALLY PLACED MORTAR
525.1 DESCRIPTION:

Thework under this section shall consist of furnishing all material and pneumatically placing, by means of suitable equipment
and competent operators, either premixed portland cement and fine aggregate (dry mix process) or premixed concrete (wet mix
process).

525.2 DRY MIX PROCESS:

The dry mix process shall consist of thoroughly mixing a proportional combination of fine aggregate and portland cement and
conveying this mixture through adelivery hose to a special nozzle where water is added and combined with the dry ingredients
prior to discharge. The nozzle water ring shall be cleaned daily.

Thefine aggregate shall be material sand, conforming to ASTM C-33, with Gradation No. 1 as shown in Table 525-1 and with
not less than 3 percent or more than 7 percent moisture by mass.

Portland cement and mixing water shall conform to the requirements of Section 725.

The dry mix shall consist of 1 part portland cement and 4.5 parts of fine aggregate by mass. Machine mixing will be required.
This operation of proportioning and mixing shall be subject to the approval of the Engineer.

525.3 WET PROCESS:

The wet process shall consist of premixing by mechanical methods a proportional combination of portland cement, aggregate
and water required to produce mortar or concrete and conveying this mortar or concrete through the delivery hoseto the special
nozzle where additional compressed air is added prior to discharge. The air ports in the nozzle shall be cleaned daily.

The portland cement concrete used for the Wet Mix Process shall conform to Section 725 and shall be Class A (25 MPa) unless
otherwise specified. In no event shall aslump greater than 100 mm be used. Asthework approachesthe vertical, the maximum
slump shall not exceed 25 mm.

The fine and coarse aggregate shall conform to ASTM C-33 using one of the three graduations shown in Table 525-1. Unless
otherwise specified, Gradation No. 1 will be used.

TABLE 525-1
PNEUMATICALLY PLACED MORTAR GRADATION (A.C.I.TABLE 2.2.1)
Per cent by mass passing individual sieves
Sieve size
Gradation No. 1 Gradation No. 2 Gradation No. 3*
19 mm — — 100
12.5 mm — 100 80-95
9.5 mm 100 90-100 70-90
4,75 mm 95-100 70-85 50-70
2.36 mm 80-100 50-70 35-55
1.18 mm 50-85 35-55 20-40
600 xm 25-60 20-35 10-30
300 xm 10-30 8-20 5-17
150 um 2-10 2-10 2-10

*Batch fine and coarse aggregates separately to avoid segregation.
525.4 REINFORCING STEEL:

Reinforcing steel bars or welded-wire fabric shall conform to Section 727 and shall be 152 x 152 - MW 9.1 x 9.1 welded wire
fabric unless otherwise specified. Reinforcement shall be placed as closely as possible to the center of the mortar.
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525.5 EQUIPMENT:

Prior to the start of construction, the Contractor shall demonstrate that his equipment, materials and operators are capable of
providing afinished structure in accordance with the specifications. For this demonstration, the Contractor shall provide test
panels, 750 mm x 750 mm with adepth the same as the structure, but not less than 100 mm. A separate panel shall be provided
for each shooting position to be used (overhead, slope and/or slab) and one half of each panel shall contain reinforcement as
used in the structure. Cores will be taken for visual inspection and compressive strength tests. The Engineer has the authority
to accept or reject equipment, materials and/or operators based on his evaluation and his decision will be final.

If the Contractor can present valid, factual documentation to the satisfaction of the Engineer that his equipment, materials and
operators have produced satisfactory results on similar work within the past six months, the Engineer may eliminate the test
panel procedure.

525.6 SURFACE PREPARATION:

The surface on which the mortar is to be placed shall be compacted and true to line and grade as required by the plans and
specifications. The surface shall be uniformly moistened so that water will not be drawn from the freshly-placed mortar.
Placement of the mix shall not start until the temperature is 2°C and rising and shall stop when the temperature is 4°C and
falling.

525.7 FORM S AND GROUND WIRES:

Forms shall be plywood or some other suitable material, true to line and grade, sufficiently rigid to resist deflection during
mortar placement.

Ground or gauging wires shall be installed where necessary to establish the thickness and finish lines of the structure.
525.8 JOINTS:

Construction joints shall be tapered to a shallow edge from not more than 25 mm thick over awidth of approximately 300 mm
except where the joint will be subjected to compressive stress. In this case, square joints shall be constructed. Joints shall be
thoroughly cleaned and wetted prior to any additional application.

Install control joints in accordance with the plans. Reinforcement will not extend across control joints.

525.9 FINISHING:

Unless otherwise specified, the natural gun finish will be provided.

525.10 CURING:

Curing shall be accomplished using Type 2 compound as specified in Section 726. Application rate shall be not less than 0.45
liter per square meter. Subsection 505.6.2 Adverse Weather Concreting is applicable.

525.11 TESTING:

Tests to determine the quality of the mortar will be performed by the Engineer periodically during the course of work. Test
panels shall be prepared by the Contractor.

Test panels shall be at least 300 mm square and as deep as the structure, but not less than 100 mm. Cores shall be taken from
the panel for visual and compressive strength tests. The minimum compressive strength at the end of 28 days shall be 25 MPa.

The Engineer may alow the use of 150 mm by 300 mm hardware cloth cylinders for testing in lieu of the test panels. These
cylinders will be furnished by the Contractor.

All rebound pockets and any mortar, defective in the compressive strength test, shall be cut out and replaced.
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525.12 PAYMENT:

Payment for pneumatically-placed mortar will be made at the unit price per square meter or the lump sum as set forth in the

proposal. Such payment shall be full compensation for furnishing all labor, tools, equipment and accomplishing all work in
conformity with the plans and specifications.

End of Section
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SECTION 530

PAINTING
530.1 DESCRIPTION:

This work shall consist of furnishing paint and other necessary materials and painting metal, wood or other surfaces in
accordance with the detail s shown on the plans and these specifications.

530.2 MATERIALS:
Materials used in paint for painting shall conform to the requirements of Section 790.
530.3 WEATHER CONDITIONS:

Paint shall be applied only on thoroughly dry surfaces and during periods of favorable weather. Except as provided below,
painting will not be permitted when weather conditions during application are such that the atmospheric temperature will drop
below 2°C during the drying period. If fresh paint is damaged by the elements, it shall be replaced by the Contractor at no
additional cost to the Contracting Agency.

Subject to the approval of the Engineer, the Contractor may provide suitable enclosures to permit painting during inclement
weather. Provisions must be made to control atmospheric conditions artificially inside the enclosures within limits suitable for
painting throughout the painting operation. The cost of providing and maintaining such enclosures shall be considered as
included in the prices paid for the various contract items of work and no additional payment will be made therefore.

530.4 APPLICATION:

Painting shall be done in a neat and workmanlike manner. Unless otherwise specified paint shall be applied either by brush,
roller, or spray methods.

If brushes are used, they shall have sufficient body and length of bristle to spread the paint in a uniform coat. In general, the
primary movement of the brush shall be such asto fill thoroughly all irregularitiesin the surface, after which the coating shall
be smoothed by a series of parallel strokes. Paint shall be evenly spread and thoroughly brushed out. If a considerable amount
of brush marks appear, it will be considered that the paint has been improperly applied. If rollers are used, they shall be of a
type that do not leave a stippled texture in the paint file.

On all surfaces which are inaccessible for brushing, the paint shall be applied by spray or by sheepskin daubers especially
constructed for the purpose, or by other means approved by the Engineer.

If spray methods are used, the operator shall be thoroughly experienced. Runs, sags, thin areas in the paint coat, or skips and
holidays shall be considered as evidence the work is unsatisfactory and the Contractor may be required to apply the remainder
of the paint by brush.

A water trap acceptable to the Engineer shall be furnished and installed on all equipment used in spray painting.

M echanical mixersshall be used to mix the paint. The paint shall be mixed asufficient length of time, prior to use, to thoroughly
mix the pigment and vehicle together. Paint shall be kept thoroughly mixed while being applied.

530.5 THINNING PAINT:

Paints specified are formul ated ready for application and no thinning will be allowed. If the paint becomesthick in cool weather,
it shall be heated in the container immersed in hot water.

530.6 PROTECTION OF WORK:
The Contractor shall protect all parts of the structure against disfigurement by spatters, splashes, and smirches of paint or of

paint materials. The Contractor shall be responsible for any damage caused by his operations to vehicles, persons, or property,
and shall provide protective means to guard against such damage at his expense.
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Paint stains which might result in an unsightly appearance shall be removed or obliterated by the Contractor.

When ordered by the Engineer, if traffic causes an objectionable amount of dust, the Contractor shall sprinkle the adjacent
roadbed and shoulderswith water for a distance on each side of the location where painting is being done sufficient to abate the
dust nuisance. The Contractor shall furnish and post at his own expense DRIVE SLOWLY signs and take other necessary
precautions to prevent dust and dirt from accumulating on freshly painting surfaces.

530.7 SAFETY PRECAUTIONS:

The following safety precautions shall be observed in addition to those prescribed by law in Section 107.
The applicable sections of NACE, A Manual for Painter Safety.

530.8 SURFACE PREPARATION FOR PAINTING:

530.8.1 Steel: Surface preparation for painting of the steel shall conform to the surface preparation specifications of the Steel
Structures Painting Council.

Unless otherwise specified, the commercial blast method shall be used.

After erection and riveting or welding, all surfaces of structural steel which will be exposed to air in the completed structure
and the repainting of existing steel structures where partial painting is required, the method of cleaning will be as directed by
the Engineer or as specified in the special provisions.

530.8.2 Galvanized Surfaces:

(A) Hand Cleaning: Concrete spatter, heavy grease, and other foreign matter shall be removed from gal vanized surfacesby hand
scraping or wire brushing.

(B) Solvent Cleaning: After hand cleaning, al galvanized surfaces shall be cleaned by the solvent cleaning procedures
prescribed under steel above to remove oil, grease and other detrimental foreign matter.

(C) Pretreatment: After hand and solvent cleaning, the cleaned areas shall then be painted by brushing on at least 1 full coat
of paint No. 1. Unless otherwise directed by the Engineer, the second coat shall be applied within 24 hours after the primer is

applied.

530.8.3 Wood Surface: Wood surfaces shall be prepared for painting by removing all cracked or peeled paint, loose chalky
paint, dirt, and other foreign matter by wire brushing, scraping, sanding, or other approved meansimmediately prior to painting.
All surfaces shall be wiped or dry brushed to remove any dust or chalky residue that may result from cleaning operations. All
wood designated to be painted shall be thoroughly dry before paint is applied.

530.9 PAINTING:
530.9.1 Structural Sted!:

(A) Paint: Unless otherwise required on the plansor in the special provisions, the paintsto be applied to structural steel surfaces
shall consist of a shop prime coat, as specified in Section 515, a second coat, and afinish coat. The total dry film thickness of
the prime and second coat shall be not less than 0.08 mm. The dry thickness of the paint will be measured in place with a
calibrated magnetic film thickness gauge.

Excessively thick coats of paint will not be permitted. The thickness of each coat shall be limited to that which will result in
uniform drying throughout the paint film.

Unless specified otherwise on the plans or in the special provisions, the paint coats shall be as specified for general use on
structural steel in Section 790. Succeeding coats of paint, not otherwise materially different in color, shall have carbon black
mixed into the paint in accordance with Section 790 to produce a perceptible color difference between the paint coat being
applied and the preceding coat.
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Any damage to sound paint on areas not designated for treatment, resulting from the Contractor's operations, shall be repaired
as directed by the Engineer.

(B) Application of Paint: Painting of structural steel, except for shop applied prime coats and sectionswhichwill beinaccessible
after erection as described below, shall be done after erection unless otherwise specified in the special provisions. Requests to
do any additional painting prior to erection shall be submitted by the Contractor and approved by the Engineer in writing before
such work is started. Painting prior to erection will be limited to a prime coat of paint, except that surfaces exposed to the
atmosphere which would be inaccessible for painting after erection shall be painted the full number of coats prior to erection.
Any deficienciesin the prime coat of paint, or any second coat shall be corrected to the satisfaction of the Engineer prior to the
application of the finish coat of paint.

The surface of the paint coat being covered shall be free from moisture, dust, grease, or any other deleterious material which
would prevent the bond of the succeeding coat. In spot painting, any old paint which lifts after application of the touch-up coat,
shall be removed by scraping and the area repainted before application of the next coat.

The finish coat shall not be applied until the required total film thickness of the undercoats of paint, as described above is
obtained.

Open seams at contact surfaces of built-up members which would retain moisture shall be caulked with red lead paste before
applying the second coat of paint.

Except for anchor bolt assemblies, steel embedded in concrete need not be painted. Anchor bolt assemblies shall be painted or
dipped with 1 coat of paint prior to installation.

With the exception of abutting chord and column splices and column and truss shoe bases, machine finished surfaces shall be
coated with arust inhibitor which can be easily removed. Surfaces of iron and steel castings which have been machine finished
shall be painted with a coat of shop paint.

530.9.2 Machinery: Prior to installation, al surfaces of machinery exposed to the atmosphere which are subject to corrosion
and are normally painted, shall be painted with 2 coats of paint. Unless otherwise specified, after installation of the machinery,
such surfaces shall be painted with afinish coat. All coats shall be as specified for structural steel.

530.9.3 Galvanized Surfaces: Unless otherwise provided on the plans or in the special provisions, galvanized surfaces shall
be left unpainted. Areas of galvanized coating damaged due to welding after fabrication or handling shall be prepared as
specified above and then painted with 1 full coat of paint No. 15.

530.9.4 Metal Guard Rails: Metal guard rails when required to be painted shall be painted with 2 coats of paint No. 11.
530.9.5 Wood Surfaces:

(A) Paint: The surface shall be prepared as specified above and painted with paint No. 6 or 7. The number of coats of paint will
be specified in the special provisions.

(B) Application of Paint: When permitted in writing by the Engineer, the prime coat of paint may be applied prior to erection.
After the prime coat has dried and the timber is in place, all cracks, checks, nail holes, etc., shall be puttied flush with the
surface and allowed to dry before the second coat is applied.

Skips, holidays, and thin areas or other deficienciesin any 1 coat of paint shall be corrected to the satisfaction of the Engineer
before the succeeding coat is applied.

The surface of the paint coat being covered shall be free of any deleterious material before any additional paint is applied.
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530.10 TESTING:

Paint and paint material sshall be sampled and tested prior to use. Testsshall be conducted in accordance with methods specified
by ASTM or by methods set forth in Federal Standard 141. In the absence of any such methods, other suitable methods may be
designed and utilized by the Engineer. Lots or batches of paint of proprietary brand, as defined in Section 790, which have been
previously sampled and tested by the Contracting Agency, and approved, may be used without further testing, if permitted by
the Engineer.

530.11 PAYMENT:

Payment for the preparation of surfaces, shop prime coat and field touch-up coats on structural steel and miscellaneous metal
items shall be considered as included in the prices for the structural steel and miscellaneous metal items. Payment for second
and finish coats on structural steel or miscellaneous metal items shall be considered asincluded in paymentsfor the structures,
except that payment for cleaning all pain